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UN SAVANT IMPATIMIT DE APROAPE PATRU DECENII DE
MIRACOLUL FIZICII SI INGINERIEI SUPRACONDUCTORILOR

(ACADEMICIANUL ANATOLIE SIDORENKO LA 65 DE ANI)

Fizicianul Anatolie Sidorenko, membru titular al ASM, profesor uni-
versitar, directorul Institutului de Inginerie Electronicd si Nanotehnologii
»D. Ghifu”, reputat specialist in domeniul fizicii criogenice §i nanostructuri
supraconductoare rotunjeste o varstd a bilanturilor preliminare de 65 ani.
A imbritisat profesia de inginer-fizician in anii saptezeci ai secolului trecut
la Facultatea de Electrofizica a Universitétii Tehnice din Moldova adus de
valurile popularitatii deosebite a acestui domeniu in perioada respectiva. Sa
ne amintim cd Institutul Politehnic, cum se numea pe atunci Universitatea
Tehnicd, era poate cea mai solicitatd de tineri institutie de invatamant supe-
rior din republic, iar facultatea mentionata era in topul listei celor ravnite
de doritorii de a face carte. Dupd absolvirea cu mentiune a facultitii vine in
anul 1975 sa se inregimenteze in cohorta de tineri cercetatori ai Institutului
de Fizica Aplicata al Academiei de Stiinte a Moldovei. In acelasi an se depla-
seaza pentru a se specializa in domeniul criogeniei si supraconductivitatii la
Institutul Fizico-Tehnic de Temperaturi Joase, Harkov, Ucraina, facandu-si
studiile de doctorat si sustinand cu brio teza de doctor in stiinte fizico-mate-
matice in anul 1979. In acelasi an revine la Chisindu cu genele acestui dome-
niu, initiat aici la noi sub aspect teoretic incd in anii 50-60 ai sec. XX de catre
academicianul Vsevolod Moscalenco. El revine la Chisinau cu intentia ferma
de a pune pe picioare cercetirile experimentale din domeniu. Astfel devine
conducatorul cercetdrilor in domeniul Supraconductibilitatii, dezvoltand pe
parcursul a peste 40 ani de cercetare o directie noud Fizica Sistemelor Supra-
conductoare de Dimensionalitate Redusa si Fractale.

Pe parcursul activitéti stiintifice a exercitat functiile de cercetitor stiinfi-
fic inferior, superior, coordonator, principal, sef de laborator in cadrul Insti-
tutului de Fizica Aplicata al ASM, dupa care, din 2006, in cadrul Institutului
de Inginerie Electronica si Nanotehnologii ,,D. Ghitu” al ASM. Incepand cu
anul 2008 pana in prezent, prof. Anatolie Sidorenko detine functia de direc-
tor al IIEN ,,D. Ghitu”, fiind in opinia noastra omul potrivit la locul potrivit
in aceste timpuri deloc simple pentru o institutie academica. Este un cerce-
tator impatimit de stiintd de mai multe decenii, cu rezultate competitive la
scara internationala, vesnic grabit, deplasarile frecvente in strainatate consti-
tuind modul sau de viata - acolo efectueaza cercetari in cadrul unor proiecte
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comune cu savantii finlandezi, suedez, olandez, polonezi, ucraineni sau ger-
mani. Cu ultimii, in genere, s-a stabilit o relatie fraterna, am putea afirma ca
Germania a devenit o a doua patrie pentru fizicianul moldovean: a fost bursi-
er al Fundatiei ,, DAAD” in domeniul fizicii, Universitatea Karlsruhe (1991),
bursier al Fundatiei “Alexander von Humboldt” (Karlsruhe, 1993-1995), co-
ordonatorul proiectului al Fundatiei ,,Volkswagen“ (Karlsruhe, 1997-1999),
coordonatorul proiectului al Fundatiei ,,DFG” (Augsburg, 2000-2003), coor-
donatorul proiectului al Fundatiei ,,BMBF” (Karlsruhe, 2003-2004), in total
a activat in Germania 12 ani (1993-2004).

In mai bine de patru decenii de munci asidud in cercetare s-a conturat
directia principala a investigatiilor sale, vizand procesele fizice in supracon-
ductori de dimensionalitate redusa si fractala, structuri peliculare multistrat
de tipurile supraconductor/metal normal, supraconductor/semiconductor,
supraconductor/feromagnet, structuri fractale. Chiar la inceputul cercetari-
lor, in anul 1976, a publicat intr-o revista cu factor de impact inalt - Physcs
Letters - un sir de rezultate ale cercetérilor supraconductorilor de dimen-
sionalitate redusa, reusind prima identificare experimentald a fluctuatiilor
critice in sisteme quasibidimensionale in concordanta cu principiile fizice
fundamentale. Aceste cercetari au culminat cu descoperirea fenomenului de
modificare a dimensionalitaii (crossover) peliculei supraconductoare subtiri
in cAmpuri magnetice puternice: ,2D-1D” (bidimensional-unidimensional)
crossover in campul longitudinal si ,,2D-0D” (bidimensiona-zerodimensio-
nal) in campul magnetic perpendicular. Punand la baza acest fenomen, a
elaborat si a brevetat un tip nou de senzori de radiatie de infrarosu cu diapa-
zon dinamic variabil.

De asemenea, pentru prima datd a fost observat fenomenul fizic de
»crossover dimensional” - tranzitie dimensionala 3D-2D-3D la cercetarea
structurilor stratificate de vanadiu/cupru in cimp magnetic longitudinal. Iar
in sistemul de dimensionalitate fractionara, structuri fractale niobiu/cupru
- fenomenul comportamentului multicrossover, ce se manifesta printr-o de-
pendenta anomala de temperatura a campurilor magnetice critice in siste-
mele respective.

Cercetdrile minutioase ale academicianului Anatolie Sidorenko si ale
echipei sale au confirmat experimental ipoteza teoretica de aparitie a sta-
rii de supraconductibilitate neomogend Larkin-Ovchinikov-Fulde-Ferrell
in sistemele stratificate supraconductor/feromagnet. Mai mult, aceasta stare
investigatd in nanostructuri bistrat de niobiu/nichel a facilitat descoperirea
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unui fenomen fizic inopinat - supraconductibilitatea de restabilire, cu toate
ca supraconductibilitatea si feromagnetismul sunt fenomene antagoniste.
Acest rezultat a fost evidentiat de prof. John R. Clem, redactorul ,Journal
of Applied Superconductivity”, ca unul dintre cele mai valoroase ale anului
2006.

Enumerarea succintd a seriei de fenomene fizice noi in supraconductori
cu dimensiuni reduse, descoperite de colectivul laboratorului, condus de dl
Sidorenko, demonstreaza ponderea si necesitatea desfasurarii investigatiilor
in directia datd, care s-a dovedit a fi deosebit de fructuoasd in aspectul fun-
damental-cognitiv, cét si in cel aplicativ. Deja la aceasta etapa a cercetarilor
este elaborata o gamd de structuri nanoelectronice, dispozitive si instalatii
de unicat, care au la baza functiondrii lor fenomenele si efectele descoperite.
Toate dispozitivele de sensibilitate ultra inaltd elaborate au fost brevetate si
implementate intr-un sir de domenii stiintifice si ingineresti.

Potrivit aprecierii unor renumiti specialisti in acest domeniu - acad. A.
Andreev (Federatia Rusa), acad. I. Yanson si acad. S. Gnatchenko (Ucraina),
prof. H.Hahn si prof. R. Gross (Germania), prof. R. Arza (Israel), prof. R.
Schekhter (Suedia), prof. A.Vaseashta (Statele Unite), rezultatele obtinute de
dl Anatolie Sidorenko si colegii sai constituie platforma de formare in cadrul
ASM a unei directii stiintifice noi - nanofizica, nanoelectronica, tehnologia
supraconductorilor de dimensionalitate redusd, recunoscutd la scara inter-
nationald.

Este impunatoare si activitatea stiintifico-organizatorica a dlui Sido-
renko. Gratie initiativei sale, dar si a nivelului cercetérilor efectuate in fizica
in cadrul Academiei de Stiinte, la Chisindu s-au intrunit mai multe foruri
stiintifice internationale ca simpozioanele NATO (Science for Peace Pro-
gram) - editiile 2004, 2010, 2012, 2018 prima dintre care s-a desfasurat in
cadrul unui program prioritar cu genericul ,,Stiinfa impotriva terorismului’;
conferintele NANO, editiile 2007, 2009, 2011, 2013, 2016 directorul cdrora
a fost acest savant.

Rezultatele stiintifice performante obtinute pe parcursul activitatii stiin-
tifice au fost expuse in circa 430 lucriri stiintifice, 7 monografii (4 din ele la
Editura ,,Springer”), 42 brevete de inventie. Academician A. Sidorenko a fost
directorul: unui Program de Stat, a 4 proiecte bilaterale si 8 proiecte internati-
onale, actualmente este conducatorul unui proiect institutional, unui proiect
de transfer tehnologic si a doua proiecte internationale. Sub conducerea dlui
A. Sidorenko au sustinut teza 12 doctori in stiinte.
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Este membru al colegiului de redactie al revistei ,,Moldavian Journal of
the Physical Sciences” din 2001; al revistei ,,Beilstein Journal of Nanotechno-
logy” (Germania) din 2011; al revistei “Fizika Nizkih Temperatur” (Harkov,
Ucraina) din 2007; precum si membru al ,,Mediterranean Institute of Fun-
damental Physics” din 2011; membru al Asociatiei ,,Societas Humboldtiana
Polonorum” (Polonia) din 2011; membru al Asambleei ASM din 2004; mem-
bru al Societatii Fizicienilor din Moldova; membru al Asociatiei Americane
pentru Promovarea Stiintei din 2003; membru al Societétii Fizicienilor din
Germania (Deutsche Physikalische Gesellschaft) din 2001; Presedinte al So-
cietdtii Humboldt-Moldova din 1997.

Acest portret de savant al academicianului Anatolie Sidorenko cu prile-
jul aniversarii a 65-a certifica ca prin munca asidua si devotament stiintei se
pot realiza si in tara noastra rezultate de valoare atestate pe plan international.

La acest popas aniversar venim cu urari sincere de realiziri remarcabile
si afirmare plenara in continuare pe tiramul cercetérii.

Academicieni Leonid CULIUC, Ion TIGHINEANU
Chisindu, 15 septembrie 2018
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TITLU STIINTIFIC: academician al ASM (2017), profesor universitar,
Atestat PU Nr.0316 din 26.10.2000
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Conducitor al Proiectului “STCU “ N (2014-2015);
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Pregatirea cadrelor

A pregatit 11 doctori in stiinte fizico-matematice, 1 doctor habilitat, 11

licentiati. Este conducitor stiintific la doi doctoranzi.

Cunostinte limbi moderne: limba Engleza - fluent, limba Germana -

fluent, limbile romana, ucraineana, rusa.

Lucrari stiintifice

A publicat circa 600 de lucriri stiintifice, inclusiv 42 de brevete de inven-

tii si 5 monografii.

Lucrari selectate

1.

Sidorenko A.S., Siirgers C., Trappmann T., Lohneysen H.v. Super-
conducting properties of Nb/Cu multilayers. Phys.Rev. B.-1996.-v.53.-
p-11751-11756.

A.Sidorenko, C. Siirgers, T.Trappmann, and H.v.L6hneysen. Su-
perconducting Fractal Nb/Cu Multilayers, in: Fractal Frontiers,
ed.by M.M.Novak and T.G.Dewey, World Scientific, Singapore,
1997, p.70-79.

Sidorenko A.S. Complexity and Fractal Geometry. In: Superconduc-
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SCOALA STIINTIFICA A ACADEMICIANULUI
ANATOLIE SIDORENKO

Dr. Elena CONDREA
Institutul de Inginerie Electronica si Nanotehnologii ,,D. Ghitu”

Scoala stiintifica a savantului, membru titular al Academiei de Stiinte a
Moldovei A. Sidorenko este marcata de o directie noua de cercetare: ingi-
neria nanosructurilor functionale in baza cercetarilor supraconductibilitatii
sistemelor de dimensionalitate redusa.

Scoala stiintificd nou-creata este inalt apreciati atat in Republica Mol-
dova, cat si la nivel mondial. Referintele si aprecierile unor savanti renumiti
din Germania (prof. Rudolf Gross si prof. Horst Hahn), Marea Britanie (prof.
Feo Kusmartsev, prof. Alex Alexandrov), Suedia (prof. Robert Shekhter), Ru-
sia (acad. Alexander Andreev si acad. Kev Salihov), Israel (prof. Ron Arza),
Ucraina (acad. Serghei Gnatcenco), Moldova (acad. Vsevolod Moscalen-
co), precum si publicarea la edituri internationale a 4 monografii valoroase:
“Nanoscale devices — fundamentals and applications” (2006), ,Nanoscale
Phenomena: Fundamentals and Applications” (2009), “Fundamentals of
Superconducting Nanoelectronics” (2011), “Functional Nanostructures and
Metamaterials for Superconducting Spinronics” (2018), a monografiei la
Editura Beilstein “Physics, chemistry and biology of functional nanostructu-
res”(2014) atesta elocvent importanta acestei directii noi de cercetare.

Cercetirile stiintifice in aceastd directie s-au efectuat conform unor
conceptii noi strict directionate in diferite compartimente de studiu: fluc-
tuatiile critice in sisteme de dimensionalitate redusa, supraconductibilitatea
neomogend de tipul Larkin-Ovchinikov-Fulde-Ferrell, supracondutibilita-
tea de tip multibanda si supraconductibilitatea de tip triplet.

Datorita faptului ca electronica supraconductoare are la baza efecte
quantice, se evidentiazd doua avantaje principiale in comparatie cu electro-
nica semiconductoare: lipsa emiterii de caldura in microobiectele supracon-
ductoare si o viteza de functionare inalta.

Ca exemple de implementare in practica a rezultatelor cercetarilor fun-
damentale si a efectelor depistate se mentioneaza urmétoarele:

fenomenul de redimensionare a nanostructurilor supraconductoare in
campuri magnetice puternice, care a fost implementat intr-un nou tip de
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senzori de radiatie IR cu un diapazon dinamic variabil, si care a functionat
cu succes in statia spatiald «Mup» in anii 1988-1991;

la investigarile supraconductibilitatii multibandé in diboridul de mag-
neziu a fost depistata deplasarea anomala termo-activa a fluxului magnetic.
Acest fenomen a fost implementat la fabricarea cablurilor supraconductoare
din diborid de magneziu si magnetilor puternici pe baza lor; a fost depistatd
experimental aparitia starii supraconductoare de tipul Larkin-Ovchinikov-
Fulde Ferrell, si efectul de valva de spin triplet, prezis teoretic in sistemele
stratificate supraconductor/feromagnet. Pe baza efectelor date au fost propu-
se si brevetate dispozitive noi supraconductoare - valva de spin, care utili-
zeazd fenomenele observate si sunt destinate spintronicii supraconductoare.

Deja la aceasta etapd a cercetarilor A. Sidorenko cu discipolii séi a ela-
borat o gamad de structuri nanoelectronice functionale, dispozitive si senzori
noi, care au la baza functionarii lor fenomenele si efectele depistate si sunt
implementate intr-un sir de domenii stiintifice si ingineresti.

Pe parcursul a circa 25 ani A. Sidorenko a predat lectii studentilor la
Universitatea Tehnica a Moldovei, circa 10 ani masteranzilor si doctoranzi-
lor UnASM - cursul ,,Fizica temperaturilor joase”, Supraconductibilitatea” si
»Fizica Corpului Solid”, in anii 1996-2001 cursuri de prelegeri la Universi-
tatea ASM - ,,Criogenie si Supraconductibilitatea”

Academicianul Anatolie Sidorenko a pregatit circa 20 masteranzi, 11
doctori in stiinte si 1 doctor habilitat.

In paralel cu activitatea sa stiintifica si pedagogica DI A. Sidorenko a
editat un manual destinat studentilor si masteranzilor - cursul special ,,Su-
praconductibilitatea” si 3 monografii-manuale ,Nanoscale Phenomena:
Fundamentals and Applications” (2009), “Fundamentals of Superconducting
Nanoelectronics” (2011), “Functional Nanostructures and Metamaterials for
Superconducting Spinronics” (2018), destinate doctoranzilor si postdocto-
ranzilor.
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Academicianul Anatolie Sidorenko cu doctoranzii Vladimir Zdravkov (Republica Moldova)
(al doilea din stanga) si Taylan Koparan Ezgi (Turcia) (al treilea din stdanga) in Laboratorul
,Criogenie” al Institutului de Inginerie Electronica si Nanotehnologii,D. Ghitu’, 2011.

Anatolie Sidorenko cu doctorandul Grigore Panaitov (la dreaptd) in Laboratorul
Criogenie, 1983
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Doctori habilitati:
PENIN Alexandru

CIRCUITE ELECTRICE CU SARCINI VARIABILE SI NELINIARE:
METODA GEOMETRIEI PROIECTIVE.
Chisinau, 2017, Moldova

Scopul principal al lucrérilor efectuate de dl A. Penin a fost cercetarea
mecanismului interactiunii elementelor circuitului, folosind geometria pro-
iectiva si elaborarea in baza acestora a metodei de calcul a parametrilor reali
si normalizati ai regimurilor circuitelor electrice liniare si convertoarelor de
tensiune cu caracteristici neliniare (doua valori) in regimuri variabile cvazi-
stationare. Astfel, au fost examinate particularitaile analizei circuitelor elec-
trice cu parametri variabili. Pentru interpretarea modificarii parametrilor re-
gimului de functionare a fost utilizatd geometria proiectiva. Aceasta a permis
sd fie determinate relatiile invariante dintre diferifi parametri ai regimului si
portiuni ale circuitului.

In consecinti a fost efectuati analiza detaliata a metodelor cunoscute de
determinare a parametrilor regimului de functionare in mod relativ intr-un
sir de circuite de curent continuu standard si convertoarelor de tensiune; uti-
lizate principiile geometriei proiective pentru interpretarea caracteristicilor
tensiune-curent a circuitelor liniare de curent continuu si convertoarelor de
tensiune cu caracteristici tensiune-curent neliniare si de reglare; efectuata
clasificarea circuitelor electrice, modelelor geometrice si structura problemei
in functie de tipul circuitelor rezistive, regimurilor convertoarelor de tensiu-
ne si numadrul de sarcini; determinata - utilizarea regimurilor caracteristice
(degenerate) suplimentare; determina{i parametrii regimului in forma re-
lativd cu un sistem de puncte al regimurilor caracteristice, invariante la ti-
pul variabilelor si portiunile de circuit; determinate formulele de recalculare
ai parametrilor regimului la schimbarea sarcinii si parametrilor circuitului;
elaborat conceptul unui circuit echilibrat cu trei sau mai multe sarcini; in-
trodusa notiunea de generator echivalent modificat sau generic; utilizarea
relatiilor invariante de intrare — iesire a multipolurilor.

Rezultatele lucrarii sunt utile atit pentru specialistii interesati de ele-
mentele de baza ale teoriei circuitelor electrice, cat si pentru cei care gestio-
neazd sisteme de alimentare cu energie.
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Discipolul, dr. Grigore Panaitov in Centrul de Cercetare Juelich, Germania, 2015

Doctori in STIINTE fizice:
1. PANAITOYV Grigore

Vnrerpanpabie CKBUI-cTpyKTYyphl 14 MCCIEIOBaHNA
TEIUTOBBIX 1 MATHUTHBIX 3 (PEKTOB B CBEPXIPOBOTHIKAX.
Chisinéu, 1989, Moldova

IucceprauyonHas pabora mocBsameHa paspaborke CKBU]I-
PanMo3/IeKTPOHHDIX YCTPONCTB M/ MCCIeNOBAHUA TEPMOINIEKTPUIECKHX,
TEIUIOBBIX I MATHUTHBIX 3 (PEKTOB B CBEPXIIPOBOJHMKAX.

B pabote BrepBble pa3paboTaH psAJ HOBBIX METOAVK VI 97€KTPOHHBIX
YCTPOJCTB:

- TIpeIOKeHa MeTOAMKA IPSIMOTO HAOMIONeHN HeCTalMIOHApPHOTO Tep-
MoajIeKTpuieckoro apdexra JIxosedcona;

- paspaboraHo 1 u3rotosaeHo ycrpoiictBo «CKBU]I-BompT™MeTp» € HO-
MOIIBI0 KOTOPOTO BIIepBBIE SKCIIEPVMEHTA/NIbHO YCTAHOBJIEHO CylIle-
CTBOBaHNE HECTAIVIOHAPHOTO TepMO3eKTpudeckoro aggexra JIxo-
3e¢coHa;
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- paspaboraHo ycTpoiicTBo mnA perucrpauyu VIK-nsnydenns, ncrnonp-
3ylolljee TepMoaIeKTpudecknii apdekr Jxosedcona n samuiieHHOE
IIaTE€HTOM;

- paspaboTaHa MeETOfVIKA W3TOTOBIECHMA MaJIOIIYMSAIIEro  «pe-
CKBNI-a» u mpepno)keHa METOAMKA M3MePeHNA TeNJIOEMKOCTU IIpU
HU3KUX TeMIlepaTypax, ucnonbsya pe-CKBI]I, MeTopMka 3amuiena
MIaTeHTOM;

- Ha ocHoBe BU-CKBM]I-a 13roToBneH BHICOKOYYBCTBUTENbHBIN Mar-
HUTOMETP U MPOBEJEHO MCCIENOBaHNEe MaTHUTHBIX CBOJICTB BBICOKO-
TeMIIEPAaTyPHBIX CBEpXIPOBOAHNKOB Y Ba2Cu30x,

Bi2Sr2CaCu30x u BaPb0,75Bi0,2503, o6Hapy>keHO He-3progmndeckoe
IIOBefieHNe OCTAaTOYHOJ HaMarHM4eHHOCTY BBICOKOTEMIIEPATYPHBIX CBEPX-
IIPOBOHUKOB.

2. ZDRAVCOV Vladimir

SUPERCONDUCTING PROPERTIES OF MULTILAYERED
STRUCTURES NB/NBO, AND NB/CU.
Chisindu, 1988, Moldova

Main object of the dissertation consists in investigation of superconduc-
ting properties of layered structures - Nb/NbO_and Nb/Cu.

To achieve this purpose the following tasks were solved:

Design the preparation technique of multilayered structures Nb/NbO,
and Nb/Cu with high reproducibility and reliability.

Investigation of the dependence of critical temperature (T) from the
structure period (A) and amount of periods (N).

Investigation of the origin of nonlinearity in temperature dependence
of upper critical field applied normal to layers,. Investigation of the pinning
mechanism in S/I multilayers.

For the first time the detailed investigation of the dependence of critical
temperature (T ) on the structure period (A) and of the amount of layers (N)
was performed. It was found that T of multilayers Nb/NbO _ is higher than
T of single Nb layer. The T (N) dependence monotonously increases, but
does not exceed the T of bulk Nb.

The “positive curvature” of temperature dependence of perpendicular
upper critical field was studied.
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For the first time the destruction of scaling law for pinning force in
multilayered structures Nb/NbO_was observed. It was demonstrated that
pinning mechanism and the type of pinning force dependence on magnetic
field changes with the temperature.

3. MOLDOVAN Olga

CBEPXITPOBOJAIIVE CBOVICTBA MHOT'OC/JIOMHBIX
HAHOCTPYKTYP MO/Si (PROPRIETATILE
SUPRACONDUCTOARE ALE NANOSTRUCTURILOR
MULTISTRAT MO/SI).

Chisinau, 2001, MongoBa

B pabore mpezcraBiena paspaboTaHHAs TEXHOMOTUS MPUTOTOBJIEHMS
CTIOVCTBIX CUCTEM C JKO3e()COHOBCKVMM B3aMOJEICTBIEM MEXAY CIIOAMMU
C MCTIO/Tb30BAHMEM MarHeTPOHHOTO HaNblIeHNs B atMocdepe aproxa. [Ipo-
BEJIEHHDI PEHTI€HOCTPYKTYPHBIN aHAINU3 IIOATBEPANII, YTO JAHHDIN METOJ,
II03BOJIAET MO/IYYaTh CI0OU MOMMOEHA METKOKPYUCTA/INIECKOI IPUPOJBI C
3aJIaHHOIT TOJIILVHOI CTI0€B. VI3MeHeH e TOIINHBI CTT0eB aMOP(HOT0 KpeM-
HYSL IPU TTOCTOSIHCTBE TOJILIVHBI C7I0eB MO BBI3bIBaeT MOHOTOHHOE V3Me-
HeHIe KPUTIYEeCKON TeMIIepaTyphl, I TPAKTINYECKN He OKa3bIBaeT BIIVHIA
Ha TEMIIEPATyPHYIO 3aBUCMMOCTh H ) KOTOpas OmMCHIBAETCS NMHENHBIM
3aKOHOM BO/IN3N T. [101]. Vi3meHeHue TOMIMHEL CT0eB Mo OKasbIBaeT Cy-
I[eCTBEHHOE B/IMH/E HA OCHOBHbIE IIAPAMeTphl, XapaKTepU3yIoIINe CBepX-
IIPOBOAAILNE Y /IeKTpUYecKle CBOJICTBA MHOTOCTIONHBIX CTPYKTYp Mo/Si.
Haub6ornee cunpHO NOABep>KeH TaHHOMY B/IMSTHUIO IIApaMeTp aHU30TPOIUN
Y, 3aBMCHMOCTb KOTOPOTO OT d,, IeMOHCTPUPYET OCHM/UTAIINM TUTAHTCKO
aMImmTyasl focturamomye 500%. Taxoke HaOMIOAAOTCA OCLULALNI T.
Po00/ P, dH, /dT c M3smMeHeHMeM TOMIIMHBI MOMMOTIEHA, OCLMIIALNM KOTO-
PbIif HAMHOTO MEHbIIIe aMIUTUTY/BI Y.

[TpemnioXkeH HOBBII METOI KONMYECTBEHHOIO MCCIENOBAHUA CUIIBL
CBA3M MEXJY C/I0SMY MHOTOC/IOITHOTO CBEpPXIIPOBOJHIKA, OCHOBAHHBII Ha
U3MepPEeHNU B HOPMATbHOM COCTOSIHMM KBaHTOBBIX ITONPABOK K IIPOBOJYI-
MOCTH B MaTHUTHBIX IIO/IAX, IePIEHANKY/IAPHBIX 1 IAPAJIIe/IbHBIX CTTOSAM.
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4. KOCH Thomas August Richard:

MICROSTRUCTURA SI PROCESELE DE CURGERE
A FLUXULUI MAGNETIC IN PELICULELE
SUPRACONDUCTOARE DE MGBX.
Chisinau. 2006, Moldova

In urma studiului efectuat, a fost elaborat procedeul optimal de prepa-
rare a peliculelor netede din MgB, de calitate inalta. Coacerea in reactorul
de Nb sigilat de la sine, reutilizabil, dd un rezultat sigur, reproductibil al
fabricdrii peliculelor de MgB, de calitate inaltd, care au T inaltd si tranzitii
foarte abrupte ale rezistivitatii in absenta cAmpului magnetic. La aplicarea
campului magnetic extern are loc extinderea tranzitiei rezistivita{ii, cauzatd
de procesul TAFE Cresterea peliculelor de MgB, netede (,,oglinda reflectoa-
re”), de calitate inaltd prin metoda propusa creeazd perspective pentru uti-
lizarea peliculelor de MgB, in microelectronicd, in special pentru aplicatii
tehnica frecventelor inalte si pentru elaborarea senzorilor magnetici SQUID.
De aceea, atat prepararea, cit si posibilitatea aplicdrii compusului studiat
necesitd investigatii ulterioare a comportamentului neobisnuit de curgere a
fluxului in diborid de magneziu cu dependentd foarte puternica a energiei de
activare a campului magnetic.

5. COSCEEV Alexander

ELEKTRONISCHER TRANSPORT IN DUNNEN PD-SCHICHTEN
AUFEUSR_S.
Karlruhe, 2006, Karlsruhe, Germania

Im Mittelpunkt dieser Arbeit stand die Frage nach einer moglichen An-
derung des elektronischen Transports in einem Metall (Pd) in Kontakt mit
einem magnetischen Halbleiter oder - bei tiefen Temperaturen - Isolator.
Dazu wurden diinne Pd-Schichten auf EuSr, S hergestellt, charakterisiert
und ihre elektronischen Transporteigenschaften bei tiefen Temperaturen un-
tersucht. Die Anderung der Konzentration x erlaubt hierbei die Variation
der magnetischen Eigenschaften des Eu Sr, S Substrats in Kontakt mit Pd.
Sowohl die 50-nm dicken Eu Sr,_S -Schichten auf Si(lll)-Substraten als auch
die darauffolgende Pd-Schicht wurden durch Elektronenstrahlverdampfung
im Ultrahochvakuum (UHV) hergestellt. Zundchst erfolgte eine Charak-
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terisierung der Eu Sr; S -Schichten fiir verschiedene Konzentrationen x.
Die Rontgenstrukturanalyse zeigt ein epitaktisches Wachstum der in [Ill]-
Richtung bei Substrattemperaturen T, = 820°C wobei die Konzentrations-
abhingigkeit des Gitterparameteres a{x) dem Verhalten des Volumenma-
terials entspricht. Die Bestimmung der magnetischen Eigenschaften erfolgte
mittels Magnetisierungs- und Suszeptibilititsmessungen. Im Zentrum dieser
Arbeit standen die Messungen des elektrischen Widerstands der Pd-Schich-
ten in Abhdngigkeit der Temperatur und des Magnetfelds fiir verschiedene
Schichtdicken dp ,und Eu-Konzentrationen x. Fiir Schichtdicken dP, < 14
nm zeigt der Widerstand bei tiefen Temperaturen ein Verhalten (x -InT ver-
mutlich aufgrund der, durch die geringe mittlere frei Weglange 1 = 2 nm, er-
hohten Elektron-Elektron- Wechselwirkung. Diese Interpretation wird auch
durch einen im gesamten Magnetfeldbereich positiven Magnetowiderstand
gestitzt.

Besonders interessant ist das Auftreten der Supraleitung fiir Schicht-
dicken dp, = 7 nm. Dagegen wird fiir Pd-Schichten gleicher Dicke auf Sa-
phirsubstraten keine Supraleitung beobachtet. Die Ubergangstemperatur T'
betrégt fiir x = 0 (reines SrS) Tc = 0.9 K und nimmt mit steigender Eu-
Konzentration stetig ab.

Offen bleibt die Frage nach Zusammensetzung einer moglichen supra-
leitenden Pd-S Verbindung. Obwohl das Pd-S Phasendiagramm eine Reihe
von stabilen Verbindungen aufweist, sind die elektronischen Transportei-
genschaften dieser Materialien bisher nicht untersucht worden.

6. PREPELITA Andrei

PROPRIETATILE SUPRACONDUCTOARE ALE
NANOSTRUCTURILOR SUPERCONDUCTOR/FEROMAGNET.
Chisinau, 2006, Moldova

In cadrul cercetirilor a fost elaborati o tehnologie originald de confec-
tionare in vacuum in mod controlabil si reproductibil a nanostructurilor
Superconductor/Feromagnet (S/F) atomar netede de Nb/Ni, ce permite in
cadrul unui ciclu de depunere magnetron de a confectiona serii de struc-
turi stratificate cu parametri strict identici si controlabili. A fost investigata
complex structura, morfologia §i masurarea cu precizie a grosimii stratu-
rilor nanostructurilor Nb/Ni folosind metodele roetghen difractometrie la
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unghiuri mici (XRD ©®-20) si spectroscopiei dispersiei inverse Rezerford a
alfa-particulelor (RBS). Au fost investigate proprietatile supraconductoare a
nanostructurilor Nb/Ni si observate oscilatiile temperaturii de tranzitie su-
praconductoare a probelor cu grosimea constanta a stratului de supracon-
ductor (niobiu) si grosimea variabila a stratului de feromagnet (nichel), in
functie de grosimea straturilor de feromagnet, ce reprezinta observarea ex-
perimentald a stdrii supraconductoare cuazidimensionale neomogene de tip
LOFF in stratul de feromagnet.

Importanta practica a lucrérii constd in faptul ci tehnologia de confec-
tionare in mod controlabil si reproductibil a nanostructurilor Superconduc-
tor/Feromagnet elaboratd poate fi utilizatd in cadrul lucrérilor in domeniul
electronicii si in spintronica supraconductoare.

7. PENIN Alexandru

MODELAREA CARACTERISTICILIOR ELECTRONICE
ALE TRANZISTORILOR DE PUTERI SI CONVERTORILOR
FOTOELECTRICI IN APROXIMATIA LINIARA-HIPERBOLICA.
Chisinau, 2011, Moldova

Lucrarea este dedicata cercetarii si dezvoltarii adecvate a aproximarii fi-
sei caracteristicilor volt-amperice CVA a tranzistorilor, bateriilor solare BS si
metodei pentru evaluarea eficacitatii regimurilor lor utilizate in dezvoltarea
dispozitivelor electronice de putere. Pentru justificarea metodelor de evalua-
re a eficientei BS se dezvolta metoda de analiza a circuitelor electrice cu CVA
liniare §i neliniare. Se justifica aproximatia liniara-hiperbolica a CVA nelini-
are. Prin urmare, abaterea de la sarcina maxima de putere este considerata ca
o rotatie hiperbolica a vectorului raza. Expresiile relative obtinute ne permit
sd comparam regimurile BS cu diferifi parametri. Aproximatia propusa duce
la ecuatii patrate a circuitelor de contrast cu aproximatia exponentiala tradi-
tionald a caracteristicilor de BS si tranzistori. La randul sdu, o generalizare a
CVA a asa circuit neliniar, cam ar fi convertorul cvazi-rezonant, a condus la
o intreaga clasa de expresii convenabile pentru aproximatia CVA simetrice si
asimetrice a tranzistorilor.

Aproximatia hiperbolica a CVA a jonctiunii p-n a permis sé justifice si
sd completeze aproximatia formal propusa pentru tranzistori si BS.
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8. MORARI Roman

SUPRACONDUCTIBILITATEA REVERSIBILA
IN NANOSTRUCTURI SUPRACONDUCTOARE PE BAZA
DE NIOBIU SI ALIA] DE CUPRU-NICHEL.
Chisinau, 2011, Moldova

Lucririle efectuate in cadrul acestei teze de doctor au avut scopul stabili-
rii conditiilor de manifestare si reproducere a oscilatiilor temperaturii critice
si a efectului de supraconductibilitate reversibild in structuri stratificate su-
perconductor/feromagnet in functie de grosimea materialului feromagnetic,
precum si elaborarea recomandarilor practice cu privire la utilizarea rezul-
tatelor obtinute la fabricarea dispozitivelor pentru spintronica supraconduc-
toare. A fost elaboratd tehnologia speciald de depunere magnetron pentru
a obtine straturi cu parametrii dirijabili si strict reproductibili; investigatd
morfologia microstructurii si compozitiei elementare a probelor la nivelul
rezolutiei atomare in scopul optimizérii parametrilor, precum si efectuatd
investigarea proprietdtilor supraconductoare ale peliculelor separate si a na-
nostructurilor stratificate supraconductor/feromagnet; comparate rezultate-
le obtinute cu teoria efectului de proximitate, precum si cu teoria supracon-
ductibilitétii reversibile in structuri stratificate supraconductor/feromagnet.

Utilizarea tehnologiei perfectionate permite obtinerea nanostructurilor
stratificate in bazd de supraconductor si feromagnet cu parametrii dirijabili
si reproductibili, necesare in spintronica supraconductoare. De asemenea, a
fost solutionatéd problema de protectie a nanostructurilor fabricate prin pasi-
vare, asigurand astfel stabilitatea in timp a parametrilor elementelor obtinute.

9. TAYLAN KOPARAN EZGI

THE FABRICATION AND CHARACTERIZATION OF MgB, -THIN
FILMS CARRYING FERROMAGNETIC PINNING CENTERS
DEPOSITED ON DIFFERENT SUBSTRATES.

KASIM Trabzon, 2012, Turcia

In this work was presented the study of MgB, thin films with a thickness
of about 600 nm that were deposited on MgO (100) and r-plane AL,O, (11702)
substrates using a “two-step” synthesis technique. Firstly, deposition of bo-
ron was performed by rf magnetron sputtering on substrates and followed
by a post deposition annealing at 850°C in magnesium vapour. In order to
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investigate the effect of Fe,O, nanoparticles on the structural and magnetic
properties of film, MgB, film were coated with different concentrations of
Fe O, nanoparticles by a spin coating process. The effects of different concen-
trations of ferromagnetic Fe O, nanoparticles on superconducting proprieti-
es of obtained films were carried out by using structural (XRD, SEM, AFM),
electrical (R-T) and magnetization (M-H, M-T and AC Susceptibility) mea-
surements. It was calculated that anisotropic coefficients were about y=1,2
and coherence lengths of § =~5 nm for the uncoated films on both substrates.
As a result of coherence length, the appropriate diameters of Fe,O, nanopar-
ticles were found to be 10 nm, indicating that these nanoparticles served as
the pinning centers. Based on the data obtained from this study, in can be
said that the coated films indicated the presence of artificial pinning centers
created by Fe O, nanoparticles. All the results demonstrated that the films
deposited on MgB, substrates exhibited better superconducting properties
than that of films deposited on r-plane Al O, substrates.

10. ANTROPOYV Evgheni

CAMPURI MAGNETICE CRITICE IN NANOSTRUCTURI
SUPRACONDUCTOARE PE BAZA DE NIOBIU
SI ALIA] CUPRU-NICHEL.
Chisindu, 2013, Moldova

In lucrare sunt expuse studiile teoretice si evaluarea cimpurilor
magnetice critice in nanostructurile stratificate feromagnet/supraconductor/
feromagnet, compararea rezultatelor studiului teoretic cu rezultatele
masurétorilor experimentale pentru utilizarea lor ulterioara in domeniul
ingineresc al spintronicii supraconductoare. In cadrul cercetirilor au fost so-
lutionate urmatoarele obiective importante: optimizarea tehnologiei de ob-
tinere a nanostructurilor supraconductoare in baza metodei de pulverizare
magnetron in vid pentru prepararea nanostructurilor cu trei straturi fero-
magnet/supraconductor/feromagnet, a fost solutionata problema depunerii
inverse a stratului de supraconductor pe stratul de material feros si a stratului
ferromagnetic de asupra stratului supraconductor; au fost investigate tran-
zitiile resistive in nanostructurile feromagnet/supraconductor/feromagnet.
S-a detectat o extindere semnificativa a domeniului fluctuatiilor critice i o
crestere bruscd a parametrului Ginzburg-Levanuk (de 10 ori) comparative
cu valoarea lui pentru supraconductorul omogen masiv. S-a depistat o mo-
dificare reversibild a dimensionalitatii in nanostructurile cercetate sub influ-
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enta campului magnetic exterior — de la 2D in campuri magnetice slabe si
nule, spre 3D in cAmpuri magnetice puternice, cauzate de fluctuatiile bi- si
tridemensionale in aceste nanostructuri

Rezultatele cercetérilor campurilor magnetice critice efectuate i tehno-
logia elaboratd de obtinere a nanostructurilor stratificate se recomanda sd fie
utilizate in calculele, proiectarea si fabricarea dispozitivelor supraconductoare
de comutatie ale spintronicii — valva de spin, si a altor elemente logice si cir-
cuite ale spintronicii supraconductoare, care au avantaje considerabile com-
parative cu alte dispozitive similare (in bazd de semiconductori) posedand o
viteza inaltd in functionare (100 + 1000 Gigahertzi) si lipsa degajérii cdldurii
in timpul functionarii.

11. KEHRLE Jan-Michael

THE FULDE-FERRELL LARKIN-OVCHINNIKOYV LIKE STATE
IN BILAYERS AND TRILAYERS OF SUPERCODUCTING AND
FERROMAGNETIC THIN FILMS.

Augsburg, 2013, Germania

The spin valve structure has been deposited by adding to the feromag-
net/superconductor/feromagnet (F/S/F) core structure an antiferromagnetic
layer (cobalt oxide) in order to keep the orientation of the magnetization of
one F-layer fixed, while the orientation of the magnetization of the other one
is changed by an external magnetic field. In this way it should be possible,
for an optimal set of ferromagnetic and superconducting layer thickness to
achieve a spin switching effect as large as 1-2 K. When no magnetic field was
applied to the samples, one could observe deep critical temperature oscilla-
tions as well as an extinction and recovery of superconductivity. However, it
was not possible to achieve a pinning of one of the ferromagnetic layers while
changing the orientation of the magnetization of the other one by an external
magnetic field. Analyzing the cobalt oxide by RBS; HRTEM, and electron
diffraction, led to the conclusion, that Co,0, has been formed during the
deposition process. Although, this kind of cobalt oxide is also an antiferro-
magnet, CoO is expected to produce a large exchange bias. In the future,
the oxygen partial pressure during the deposition process will be reduced
in order to favor the formation of CoO. In the CoO layer can be grown in a
suitable orientation, it is expected, that the exchange biasing of the ferromag-
netic layer can be increased, so that the superconducting spin valve works.
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REPERE DIN ACTIVITATEA INSTITUTULUI
DE INGINERIE ELECTRONICA
SI NANOTEHNOLOGII ,,D. GHITU”

CONDUS DE ACADEMICIANUL ANATOLIE SIDORENKO

Dr. Sofia DONU
Secretar stiintific al Institutului de Inginerie Electronicd
si Nanotehnologii ,,D. Ghitu”

Institutul de Inginerie Electronica si Nanotehnologii ,,D. Ghifu” (denu-
mirea la momentul fondérii Institutul de Inginerie Electronicd si Tehnolo-
gii Industriale) este organizatie de drept public din sfera stiintei si inovarii,
fondat prin Hotdrarea Guvernului Republicii Moldova nr.1326 din 14 de-
cembrie 2005 prin contopirea a trei Centre: Laboratorul —International de
Supraconductibilitate §i Electronica Solidului al Academiei de Stiinte a Mol-
dovei (LISES), Biroul Specializat de Constructie si Tehnologie in domeniul
Electronicii Corpului Solid (BSCT) al IFA al A.§.M. si Centrului de Cerceta-
re, Proiectare si Fabricare a Tehnicii Medicale ,Tehmed” si intra in compo-
nenta Academiei de Stiinte a Moldovei in cadrul Sectiei de Stiinfe Ingineresti
si Tehnologice (Sectiei de Stiinte Fizice si Ingineresti la momentul fondarii
Institutului), cu forma organizatorico-juridica - institutie publica, finantatd
integral din bugetul de stat.

Structura inifiala a Institutului a fost aprobatd prin Hotdrarea Consi-
liului Suprem pentru Stiinta si Dezvoltare Tehnologicd a ASM nr. 46 din
01.03.2006.
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Institutul de Inginerie Electronica si Tehnologii Industriale ca organiza-
tie de drept public din sfera stiintei si inovdrii a trecut procedura acreditérii
de stat de catre Consiliul National de Acreditare si Atestare prin Hotédrarea
nr. 30/AC din 5 decembrie 2006 conform Codului cu privire la stiinta si ino-
vare al Republicii Moldova pentru profilul:

o Fizica si electronica solidului, inclusiv a structurilor nanometrice,
tehnologia si ingineria materialelor si dispozitivelor electronice.

In conformitate cu Hotirarea Guvernului nr. 1326 din 14.12.2005 ,Cu
privire la masurile de optimizare a infrastructurii sferei stiintei si inovarii’, cu
modificarile ulterioare, Hotdrarii Consiliului Suprem pentru Stiintd si Dez-
voltare Tehnologicd a ASM nr. 36 din 20.03.2008, IIETI se reorganizeazi
prin absorbtia Sectiei de Deservire Metrologicd si Tehnicd a Mijloacelor
de Mdsurare a Centrului de Metrologie si Metode Analitice de Cercetare in
baza actului de primire-predare din 01.10.2008.

De la 1 ianuarie 2009 Institutul activeaza conform structurii optimizate,
adoptate prin Hotararea CSSDT nr. 261 din 25 decembrie 2008, in urma
cdreia au fost lichidate Centrele ca unitéti stiintifice, au fost reduse numérul
de laboratoare de la 10 la 7, au fost introduse in statele de personal Respon-
sabil pentru relatii internationale si Responsabil pentru inovare si transfer
tehnologic.
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Prin Hotdrarea CSSDT din 24 decembrie 2009 a fost efectuata optimi-
zarea Institutului, conform careia printre mésurile de optimizare figureaza
schimbarea denumirii laboratorului , Fizica si Electronica Semimetalelor” in
»Electronica Structurilor de Dimensionalitate Redusi” cu aderarea la acest
laborator a laboratorului ,,Sisteme si Dispozitive Electronice”; schimbarea
denumirii laboratorului ,,Fizica Structurilor cu Corp Solid” in ,,Structuri cu
corp Solid”, precum si contopirea laboratorului ,,Tehnologii Electronice si Bi-
ofizica” cu laboratorul ,,Criogenie”.

O reorganizare a Institutului a fost efectuata in decembrie 2010 conform
Hotararii nr. 227 din 06.12.2010. In urma reorganizirilor din sfera stiintei si
inovdrii Institutul se subordoneaza Ministerului Educatiei, Culturii si Cerce-
tarii al Republicii Moldova.

Tin4nd cont de faptul cd domeniul nanostiintelor si nanotehnologiilor
este unul din doua directii strategice de dezvoltare ale Institutului, iar
initiatorul dezvoltdrii cercetarilor in aceasta directie moderna in Republica
Moldova a fost fondatorul IIETI, academicianul Dumitru GHITU, prin
Hotararea Consiliului Suprem pentru Stiintd si Dezvoltare Tehnologica al
ASM nr. 199 din 24 decembrie 2009 “Cu privire la modificarea Statutului In-
stitutului de Inginerie Electronica si Tehnologii Industriale al ASM” se mo-
difica denumirea Institutului de Inginerie Electronicd al ASM in Institutul
de Inginerie Electronicd si Nanotehnologii “D.GHITU” al ASM.

Institutul este persoana juridica, are patrimoniu si balanta distincta,
cont de decontare in lei moldovenesti si valutd a altor tari, alte conturi la
bancile de stat si comerciale ale Republicii Moldova, are stampila rotunda,
formular cu antet si emblema sa, alte simboluri si atribute.

Perioada de activitate a Institutului este nelimitata. Sediul Institutului:
mun. Chisindu, str. Academiei nr. 3/3.

Actualmente directia de cercetare a Institutului este ,,Fizica si electro-
nica solidului, inclusiv a structurilor nanometrice, tehnologia si ingineria
materialelor si dispozitivelor electronice”.

La momentul actual Proiectele in cadrul cérora se desfisoara lucririle
de cercetare stiintifica si inovare ale Institutului de Inginerie Electronica si
Nanotehnologii ,D. Ghitu” se atribuie directiei strategice ,, Materiale, tehno-
logii si produse inovative”.

Fondatorul si primul director al Institutului de Inginerie Electronica si
Tehnologii Industriale a fost Dumitru Ghitu - academician, doctor habili-
tat in stiinte fizico - matematice, profesor universitar, laureat al Premiului
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de Stat in domeniul stiintei si tehnicii, om emerit in stiintd a R. Moldova,
decorat cu ,,Ordinul Republicii”. Dumnealui a publicat peste 500 de lucrari
stiintifice, majoritatea in reviste stiintifice de prestigiu international, doud
monografii (in colaborare), a obtinut circa 25 de brevete si a pregatit peste 35
de doctori in stiinte, dintre care 4 au devenit doctori habilitati.

Dumitru Ghitu (1931-2008) — academician, doctor habilitat in stiinte fizico -
matematice, profesor universitar.
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Structura interna conform organigramei

Institutul de Inginerie Electronica si Nanotehnologii ,,D. Ghifu” al ASM
are in componenta sa urmatoarele laboratoare:

— Laboratorul ,Criogenie” este condus de citre Condrea Elena dr. st.
f.-m., conf. cercet.

v

— Laboratorul ,,Electronica Structurilor de Dimensionalitate Redusa
este condus de cétre Nikolaeva Albina dr. hab. st. f.-m., prof. cercet.

— Laboratorul ,Nanotehnologii” este condus de catre Rusu Emil, dr.
hab. st. tehn., conf. cercet.

— Laboratorul ,,Structuri cu Corp Solid” este condus de catre Zasavitchi
Efim dr. st. f.-m., conf. cercet.

—  Laboratorul ,,Tehnica Medicald” este condus de citre Nica Iurie dr. st.
f.-m., conf. univ.
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Directorul (numele, prenumele, gradul stiintific)

Din 15 octombrie 2008 prin Dispozitia nr. 03-220 din 01.10.2008 di-
rector-interimar al Institutului este numit dr. hab., prof.univ. acad. Anatolie
Sidorenko.

Conform Hotarérii Nr. 32 din 26 martie 2010 Cu privire la demara-
rea concursului pentru suplinirea posturilor de conducere vacante din ca-
drul unor institute ale ASM la functia de director al Institutului de Inginerie
Electronica si Nanotehnologii ,,D. Ghitu” a fost inaintata cererea din partea
dlui dr. hab., prof. univ. Anatolie SIDORENKO, care a fost ales in aceastd
functie de director al Institutului de Inginerie Electronica si Nanotehnolo-
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gii ,,D. Ghitu” de catre Adunarea Sectiei de Stiinte
Exacte si Economice, proces-verbal din 24 mai
2010. Prin Hotararea nr. 85 din 27 mai 2010 Con-
siliul Suprem Pentru Stiinta si Dezvoltare Tehno-
logica dr. hab., prof. univ. Anatolie SIDORENKO
se confirma in functie de director al Institutului de
Inginerie Electronica si Nanotehnologii ,,D. Ghi-
tu” pentru perioada 01 iunie 2010 - 31 mai 2014.

in anul 2015 dr. hab.,prof.univ. Anatolie
SIDORENKO a fost reales in functia de director
al  Institutului de Inginerie Electronica si
Nanotehnologii ,,D. Ghitu” pentru perioada de
activitate 2015-2018.

Director al Institutului de Inginerie Electronica si Nanotehnologii
»D. Ghitu” membru titular al ASM, dr. hab., prof. univ. Anatolie Sidorenko.

Sub conducerea acad. A. Sidorenko, Institutul a fost acreditat in anul
2011 la categoria ,,A” cu aprecierea performantei ,,foarte bine” si reacreditat

cu aceeasi notd in anul 2016.

CERTIFICAT

DE ACREDITARE STIINTIFICA

Seria 1 Nr. 030 Dot

Institutul de Inginerie Electronicd
i Nanotehnologii ,D. Ghitu”

Sediul: MD 2028, strAcndemiri, &3, mun.Chiginia,
numirul de inregistrar ba Cumern fnregistririi
dn Stat - 1006600025207 din 15082008

te acredituf(-6) in califate de i
din sfera gtiinfei gi inovirii cu foafe drepturile oferents
pentru a realiza activitdfi de cercetare, inatare
# transfer tehnol

ic ta profilul {prof

= Fizica gi electronica solidului, inclusiv a structurilor
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Certificat de re-acreditare a Instltutulul din anuI 2016 (,,foarte bine”, categorla,,A ).

Relatii externe (acorduri de colaborare, stagii, deplasari etc.)
Pe parcursul activitatii sale, Institutul a incheiat acorduri de colaborare cu:

1. Universita degli Studi di Salerno Dipartimento di Fisica “E.R. Caiani-
ello”, Salerno, Italy (8.11.2008).

2. International Laboratory of High Magnetic Fields and Low Tempera-
tures, Wroclaw, Poland (05.05.2009).

3. Institutia medico-sanitara publica Institutul de Cercetdri Stiintifice in
domeniul Ocrotirii Sanatatii Mamei si Copilului, Chisindau, Moldova
(2009).

4. University of Southampton, Physics and Astronomy School, Southam-
pton, UK (01.03.2010).

5. Cadi Ayyad University, Faculty of Science and Techniques, Morocco
(10.03.2010).

6. Institute for Theoretical Computer Science of the Romanian Academy,
Iasi, Romania (21.05.2010).

7. “Gheorghe Asachi” Technical University, lasi, Romania (25.05.2010).
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.
20.

21.

22.

M.V. Lomonosov Moscow State University, Department of Chemistry,
Moscow, Russia (26.05.2010).

Karadeniz Technical University, Department of Physics, Trabzon, Tur-
key (01.07.2010)

Institute of Thin Films and Interfaces of Research Center Jilich Gmbh,
Germany (30.07.2010).

Institutul National de Standardizare si Metrologie, Chisinau, Moldova
(2010).

Universitatea POLITEHNICA Timisoara, Centru National de Cerce-
tare pentru Masini si Echipamente Termice, Transporturi si Combate-
rea Poludrii, Timisoara, Romania (25.11.2010).

Balkan Environmental Association (B.EN.A.), Tessaloniki, Greece
(29.11.2010).

Argone National Laboratory, Illinois, USA (18.08.2011).

MucturyTt Pagnotexuukm m Onexrponmkyu PAH, Mocksa, Poccus
(25.08.2011).

Institutul National de Cercetare-Dezvoltare pentru Microtehnologie-
IMT Bucuresti, Romania (20.10.2011).

Institutul National de Cercetare-Dezvoltare pentru Fizica Materialelor,
Magurele, Ilfov, Roménia (11.11.2011).

Institutul de Chimie Macromoleculard “Petru Poni”, Iasi, Roménia
(20.01.2012).

Loughborough University, United Kingdom (14.08.2012).

Max-Planck-Institute fiir Festkorperforschung, Stuttgard, Germany
(7.02.2013).

University of Zagreb, Faculty of Agriculture, Department of General
AgronomyCroatia (19.02.2015).

Stockholm University, Department of Physics, Sweden (16.04.2015).

La comanda beneficiarilor striini sunt efectuate

testarile componentelor pirotehnice in cadrul Contractelor
economice cu EOO]l «Crpoitnpoekr», Bulgaria (Laboratorului
mediului ambiant, I[TEN ,,D. Ghitu”);
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Centrele universitare si stiintifice, unde sunt invitati reprezentantii
Institutului pentru activitate stiintifica

1. Dr. hab. Nikolaeva A., dr. Konopko L., dr. Condrea E. anual de doua
ori pe an (céte o lund) au vizite de cercetare in Laboratorul Internagio-
nal al Campurilor Magnetice Inalte si Temperaturilor Joase, Wroclaw,

Polonia.

2. Dr. Dvornikov Dmitria avut vizite de cercetare la S.C. ,Optoelectroni-
ca 2001” S.A,, jud. Ilfov, Romania. Tematica cercetarilor: aprobarea si
testarea echipamentelor pentru proiectul ,Retea de cercetare pentru
monitorizarea mediului inconjurétor si atenuarea efectelor ecologice

adverse in bazinul Marii Negre” MIS ETC 1443.

3. Dr. Sapoval Oleg a avut vizite de cercetare la Universitatea din Gottin-
gen, Germania. Tematica cercetarilor:obtinerea unui set de pelicule ale

oxizilor din clasa manganitelor (Lal-x(Ca,SrBa)xMnO3).

4. Dr. Belenciuc Alexandru a avut vizite de cercetare la Universitatea din
Gottingen, Germania in perioadele. Tematica cercetarilor: obtinerea
esantioanelor VO, pe substratule de AL O, si caracterizarea proprieta-

tilor lor structurale, electronice, magnetice si de transport.

5. M. cor. Sidorenko Anatolie a efectuat vizite de cercetare la universita-
tea Augsburg, Germania,Karlsruhe Institute of Technology, Karlsruhe,
Germania.

6. Cojocaru Victor, dr., a efectuat vizite de cercetare la Institutul

de Informatica Teoreticd, Iasi, Roménia. Tematica: Propagarea si pre-
lucrarea semnalelor ultrasonore in conditii de incendiu. Continuarea
masurdtorilor si testarea unui nou tip de senzor haotic pentru masura-

re in diferite conditii.

7. Ghimpu Lidia, dr., a efectuat vizite de cercetare la IPBC - Institutul de
Polimeri, Compozite si Biomateriale, Napoli, Italia. Tematica: indepli-
nirea programului stabilit in cadrul Programului Bilateral ,,Elaborarea
si caracterizarea straturilor subtiri nanocristaline pentru acoperirea

fibrei optice obtinute prin depunerea magnetron”

8. Panaitov Grigorii, dr., activeaza in Centrul de Cercetare Juelich, Ger-

mania. Tematica cercetarilor - senzori si actuatori, MEMS.
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Unele programe de stat si proiecte stiintifice nationale si internationale

Proiecte de cercetari stiintifice fundamentale / aplicative - 3 / 6
proiecte;

Programul de stat: Nanotehnologii si nanomateriale — 3 proiecte;

Programul de stat: Valorificarea resurselor regenerabile de energie in
conditiile Republicii Moldova si elaborarea satelitului moldovenesc
- 1 proiect;

Programul FP7 - 1 proiect;

Programul de Cooperare Stiintificd intre Europa de Est si Elvetia
(SCOPES) - 1 proiect;

Programul STCU - ASM ,Initiative comune de cercetare -
dezvoltare” - 6 proiecte;

AvH Foundation - 1 proiect;

Proiecte comune de cercetare intre Academia de Stiinte a Moldovei
si Ministerul Educatiei si Stiintei din Ucraina - 2 proiecte;
Programul de colaborare bilaterald intre Academia de Stiine a
Moldovei si Fondul Republican de Cercetdri Fundamentale din
Belarus - 3 proiecte;

Programul de colaborare in domeniul cercetirii stiintifice, dezvoltarii
tehnologice si inovirii intre Autoritatea Nationald pentru Cercetare
Stiintifica din Romania (ANCS) si ASM - 4 proiecte;

Programul de cooperare a Acordului de cooperare stiintificd dintre
Consiliul National de Cercetare din Italia si Academia de Stiinte a
Moldovei — 1 proiect;

Proiecte pentru tineri cercetatori — 1 proiect;

Joint Operational Programme “BLACK SEA BASIN 2007-2013” - 2
proiecte;

NATO: Science for Peace and Security Programme - 1 proiect.
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Colectivul Institutului de Inginerie Electronicd si Nanotehnologii
,D. Ghitu”al ASM, 2013
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O MONOGRAFIE DESPRE NANOELECTRONICA
LA EDITURA ,,SPRINGER”

Academician |Valeriu CANTER |

La prestigioasa Editurd ,Springer” din Germania in luna august 2011
a aparut cartea ,,Bazele nanoelectronicii supraconductoare”, coordonatorul
si redactorul ei fiind profesorul universitar Anatolie Sidorenko, care are o
experientd de 35 ani de activitate stiintifica in domeniul supraconductivitétii.

In ultimul deceniu, electronica supraconductibila se dezvolta vertiginos,
doar in ultimul deceniu inregistrand o crestere globala a investiiilor in ramu-
rd de trei ori. Numarul publicatiilor stiintifice in aria data creste i el expo-
nential. Ca urmare, este tot mai complicat pentru studenti, masteranzi, doc-
toranzi si ingineri sd se orienteze in fluxul enorm de informa- tie din acest
domeniu.

In prezent, literatura de specialitate dispune de mai multe manuale bune
in materie de supraconductibilitate. Insa in ele nu sunt reflectate unele feno-
mene noi, identificate in ultimii ani. Spre exemplu:

- starile neomogene supraconductoare de tipul Larkin-Ovcinnikov-Fulde-
Ferrell, supraconductibilitatea tripletd, fluctuatiile cuantice supracon-
ductoare, electronica de spin (spintronica). Aceste fenomene stau la baza
unor dispozitive supraconductoare noi

- bolomere supraconductoare de sensibilitate inaltd, valve de spin, de-
tectori cuantici in diapazonul radiatiilor terahertz, m-logica cuantica.
Intelegerea si interpretarea corectd a fenomenelor respective utilizind
ca sursa primard publicatiile originale este destul de dificila pentru un
student sau doctorand cu studii generale in fizica. Astfel, pentru a acoperi
aceastd deficienta de informatie, a fost conceputd si editatd cartea vizata
care poate fi consideratd ca o imbinare sinergetica dintre o monografie si
un manual de studii avansate.

In prefafa, semnatd de cunoscutul fizician din Germania profesorul
Rudolf Gross (directorul Institutului Walter Meissner din Munchen), este
remarcatd valoarea deosebitd a lucrarii, aceasta completdnd decalajul intre
cursul universitar de supraconductivitate §i masivul enorm de informatie dis-
persat in multimea de publicatii stiintifice din diferite re- viste de profil. Lu-
crarea este riguros structurata, fapt ce-i conferd, prin excelentd, un caracter
inteligibil. Cartea cuprinde 11 capitole, fiecare dintre acestea fiind centrat pe

—-47 -



un anumit aspect. Capitolul 1 este consacrat unei probleme fundamentale in
supracon ductibilitate - fluctuatii, care este importanta si in aplicérile tehni-
ce ale supraconductibilitatii, cam ar fi detectorii ultra-senzitivi. In capitolul
2 sunt descrise cercetarile experimentale ale fluctuatiilor supraconductibile
in sistemele cu dimensionalitatea redusd — nanofire. In capitolele 3 si 4 sunt
prezentate rezultatele cercetdrilor teoretice §i experimentale ale efectului
sreflectia Andreev” si ale fenomenului de transport non-local in structuri
supraconductor-feromagnet. Deoarece spintronica supraconductibild este
un domeniu nou de cercetare, care progreseaza rapid, in carte sunt reliefate
in special descrierile teoretice avansate (capitolele 5-7), la fel si cercetari-
le experimentale ale structurilor supraconductor-feromagnet (capitolul 8).
Capitolul 9 oglindeste modalitatea utilizarii spectroscopiei ,,point-contact” a
materialelor supraconductoare la investigarea spectrului energetic si a inter-
actiunii electron-fonon in supraconductori. In capitolele 10 si 11 sunt evi-
dentiate cele mai valoroase rezultate obtinute prin combinarea conceptiilor
teoretice cu tehnologiile de fabricare
Manaccieace and Tachaology avansate in scopul realizédrii unor dis-
pozitive supraconductoare inteligente.

Atat autorii capitolelor, cat si re-
dactorul cartii, profesorul Anatolie
Anatolie Sidorenko  Editor Sidorenko, sunt savan{i recunoscuti,
care au fost implicati nemijlocit in di-

Fu n d amenta IS Of ferite programe de cercetdri in dome-
Su pe rco nd ucti ng niul dispozitivelor supraconductibile

N ano el ectro "i s si aplicarii lor. Fiecare dintre autori a

prezentat prelegeri la prestigioasele
Simpozioane internaionale NATO-
ARW si NATO-ASI.

Sursd: Akademos. Revistd de stiintd,
inovare, culturd

si artd, nr. 3 (22), septembrie, 2011,
p. 136-137

Anatolie SIDORENKO.
Fundamentals of
Superconducting
Nanoelectronics,
Editura Springer, 2011
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ACADEMICIANUL ANATOLIE SIDORENKO LA 65 DE ANI
DE LA NASTERE $I 40 DE ANI DE ACTIVITATE

Colectivul Institutului de Inginerie Electronicd si Nanotehnologii ,D. Ghitu”

Anatolie Sidorenko, membru titular al ASM, profesor universitar, direc-
torul Institutului de Inginerie Electronica si Nanotehnologii ,,D. Ghifu”, spe-
cialist de talie mondialad in domeniul fizicii la temperaturi joase si supracon-
ductibilitétii s-a ndscut la 15 septembrie 1953 in orasul Bilti, Moldova intr-o
familie de invatitori. Dupd absolvirea Universitatii Tehnice din Moldova,
Facultatea de Electrofizica cu diploméd de mentiune, in 1975, si-a inceput
activitatea de munca in calitate de inginer la Institutul de Fizicd Aplicatd al
Academiei de Stiinte RSSM. In perioada 1975-1979 face studiile de doctorat
la Institutul Fizico-Tehnic de Temperaturi Joase, Harkov, Ucraina si in 1979
sustine cu brio teza de doctor in stiinte fizico-matematice, iar in 1991 pe cea
de doctor habilitat.

Pe parcursul intregii activitafi stiinfifice a exercitat functiile de cerce-
tator stiintific inferior, superior, coordonator, principal, sef de laborator in
cadrul Institutului de Fizica Aplicatd al ASM, dupd care, din 2006, in cadrul
Institutului de Inginerie Electronica si Nanotehnologii ,,D. Ghitu” al ASM.
Incepand cu anul 2008 pana in prezent, prof. Anatolie Sidorenko detine
functia de director al IIEN ,,D. Ghitu”.

Initiatorul si conducatorul cercetérilor in domeniul Supraconductibili-
tatii in Sisteme de Dimensionalitate Redusa si Fractale - a unei directii noi
in fizica supraconductibilititii. In laboratorul organizat si condus de profe-
sorul Anatolie Sidorenko au fost initiate si se desfasoard cu succes cercetari
profunde ale supraconductibilitatii sistemelor stratificate si nanostructuri-
lor. Profesorul A. Sidorenko printre primii a cercetat multilateral fluctua-
tiile critice in supraconductori cu dimensiuni limitate si a observat variatia
reversibila a dimensiunilor supraconuctorului sub actiunea cdmpului mag-
netic. Pentru acest ciclu de lucrari in anul 1982 i s-a decernat Premiul de
Stat pentru Tineret ,,Boris Glavan” in domeniul stiintei si tehnicii. In anul
1986 prof. A. Sidorenko incepe un ciclu nou de cercetéri in domeniul supra-
conductorilor stratificati, iar din 1987 - a supraconductorilor metalooxizi la
temperaturi inalte. In urma cercetirilor efectuate a fost descoperit un efect
nou - crossoverul dimensional dublu 3D - 2D - 3D in sisteme stratificate.
In baza rezultatelor cercetirilor au fost elaborate o serie de metode, dispozi-
tive si tehnologii noi. A fost brevetat si implementat detectorul de infrarosu
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principial nou, utilizat in statia spatiald ,, Mir”. In anul 2004 i-a fost decernat
Premiul de Stat al Republicii Moldova in domeniul stiintei si tehnicii.

In ultimele decenii, profesorul Anatolie Sidorenko activeaza intensiv in
colaborare cu multe institutii din striinitate. In anul 1981 a efectuat cerce-
tari stiintifice in Laboratorul International de Temperaturi Joase si Campuri
Magnetice Puternice din or. Wroclaw, Polonia. In anul 1983 a continuat in-
vestigatiile in Laboratorul de temperaturi joase a Universitatii din Helsinki,
Finlanda.

In anul 1992 profesorul Anatolie Sidorenko a castigat concursul
international al Fundatiei Humboldt i in perioada 1993-1996 a activat in ca-
drul Institutului de Fizica al Universitatii din Karlsruhe, Germania, efectudnd
cercetdri ale unor nanostructuri noi si fractale. In anul 1997 a fost castigitorul
unui proiect stiintific pe un termen de trei ani, sustinut financiar de Fundatia
Volkswagen. In cadrul acestui proiect partenerii germani au donat si instalat
la ASM utilaj stiintific in suma de peste 100 mii de marci germane. Acest utilaj
asigurd efectuarea la un nivel inalt a cercetarilor stiintifice la temperaturi joase
in Moldova si a contribuit substantial la dezvoltarea bazei experimentale a
ASM. Rezultatele obtinute cu ajutorul acestui utilaj au contribuit la stabilirea
relatiilor de colaborare cu institutii de invatdmant superior si numeroase in-
stitutii stiintifice din Germania, Franta, Marea Britanie, Italia, Finlanda, Sue-
dia, Olanda, Polonia, Israel, SUA, Ucraina, Rusia si Belarus.

Sub conducerea academicianului Anatolie Sidorenko au fost organizate
un sir de foruri stiintifice internationale: NATO ARW ,Nanoscale Devices,
Fundamentals and Applications” (2004), A. v. Humboldt Kolleg ,,TTC-2006”
(2006), ,NANO-2007", ,NANO-2009>, ,NANO-2011", ,NANO-2013’
»NANO-2016", el a fost membru al Comitetelor de organizare a 11 conferinte:
MSCMP - 2004, 2006, 2008, 2010, ICMCS - 2003, 2005, 2007, 2009, CFM
- 2004, 2006, 2009, 2012.

Rezultatele stiintifice performante obtinute pe parcursul activitatii stiin-
tifice au fost expuse in circa 430 lucriri stiintifice, 7 monografii (4 din ele la
editura ,,Springer”), 42 brevete de inventie. Academicianul A. Sidorenko a fost
conducitorul: unui Program de Stat, a 4 proiecte bilaterale si 9 proiecte in-
ternationale, actualmente este conducatorul unui proiect institutional, unui
proiect de transfer tehnologic si a doud proiecte internationale. Sub condu-
cerea dlui A. Sidorenko au sustinut teza 12 doctori in stiinte.

Este membru al colegiului de redactie al revistei ,Moldavian Journal of
the Physical Sciences” din 2001; al revistei ,,Beilstein Journal of Nanotechno-
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Senzorul de radiatie infrarosu
»Bolometru supraconductiv
neizotermic’, elaborarea savantului
A. Sidorenko (Patent A. Sidorenko
Ne 224928, 02.09.1985, Sistem de
monitorizare globald). A fost utilizat
in statia spatiala,MIR"in scopul
cartografiei suprafetei pamantului
si explorarii zacamintelor subterane
pe parcursul a 5 ani (1987- 1991),
fara intrerupere.

logy” (Germania) din 2011; al revistei “Fizika Nizkih Temperatur” (Harkov,
Ucraina) din 2007; precum si membru al ,,Mediterranean Institute of Fun-
damental Physics” din 2011; membru al Asociatiei ,,Societas Humboldtiana
Polonorum” (Polonia) din 2011; membru al Asambleei ASM din 2004; mem-
bru al Societatii Fizicienilor din Moldova; membru al Asociatiei Americane
pentru Promovarea Stiintei din 2003; membru al Societétii Fizicienilor din
Germania (Deutsche Physikalische Gesellschaft) din 2001; Presedinte al So-
cietatii Humboldt-Moldova din 1997.

Academicianul Anatolie Sidorenko este un savant notoriu, autor al unei
serii de efecte fizice principial noi. In cadrul Institutului de Inginerie Elec-
tronica si Nanotehnologii ,,D. Ghifu”, unde activeaza in calitate de director,
manifesta calitdti manageriale excelente, este apreciat de colaboratori si se
bucuri de respectul colectivului.

Cu ocazia acestei frumoase aniversdri, colectivul IIEN ,,D. Ghitu” ii
aduce cele mai sincere felicitari si urari de bine, precum si multe realizari
remarcabile pe taramul profesional.

LA MULTI ANI STIMATE DOMNULE DIRECTOR
ANATOLIE SIDORENKO!
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Oscillations of the critical temperature
in superconducting Nb/Ni bilayers
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Key words Superconductor/ferromagnet proximity effect, FFLO pairing.
PACS 74.80.Dm, 74.50.+1, 74.62.-c

We investigated Nb/Ni bilayers prepared by magnetron sputtering on glass subtrates. The quality of the films
was characterized by small-angle X-ray diffraction analysis. The thickness of the layers was determined
by the Rutherford backscattering spectrometry (RBS). For specimens with constant Nb layer thickness
we observed distinct oscillations of the superconducting critical temperature upon increasing the thickness
of the Ni layer. The results are interpreted in terms of Fulde-Ferrell-Larkin-Ovchinnikov (FFLO) like
inhomogeneous superconducting pairing in the ferromagnetic Ni Layer.

1 Introduction

Since the work of Ginzburg [1] the problem of coexistence of two long-range orders, superconductivity
(S) and ferromagnetism (F), has been intensively discussed. Ginzburg concluded that the two antagonistic
orders cannot coexist in a homogeneous material, because superconductivity requires conduction electrons
to form Cooper pairs, i.e. pairs of electrons with antiparallel spins, whereas ferromagnetism forces the
electron spins to align parallel. If superconductivity and ferromagnetism cannot be reconciled, they may
appear spatially separated in the nanoscale range to form a natural or artificially layered material. This
scenario has been realized in the multicomponent magnetic superconductors [2] and in artificially produced
S/F bilayers and multilayers [3]. The latter system has the advantage that the thickness and/or sequence of
the S and F layers can be varied during fabrication.

Wong et al. [4] observed a non-monotonic dependence of the superconducting transition temperature,
T, , on the thickness of the iron layer in V/Fe multilayers. Based on this observation, Buzdin et al. [5, 6]
predicted a realization of a Fulde-Ferrell-Larkin-Ovchinnikov (FFLO) [7, 8] like inhomogeneous pairing in
the ferromagnetic layers of S/F structures leading to oscillating behavior of T, . This prediction stimulated
intense studies of artificially layered S/F systems (Refs. [9]- [25]), to observe oscillations of T, . The results
appeared to be controversial: in some investigations 7. oscillations were observed [10,12-15,19-21,23,24],
but in others not [9, 11,16-18,22,25], even when using the same S/F couples. Careful analysis shows that
molecular beam epitaxy (MBE) grown samples [9, 11, 16-18,21,25] do not reveal T oscillations, whereas
magnetron sputtered samples demonstrate this behavior [10, 12-15, 19,20, 23,24].

* Corresponding author E-mail: anatoli.sidorenko @ physik.uni-augsburg.de, Phone: +49 821 598 3308,
Fax: +49 821598 3225

(© 2003 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim 0003-3804/03/1-201-0037 $ 17.50+.50/0
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A.S. Sidorenko et al.: Oscillations of superconducting 7% in Nb/Ni bilayers

For the Nb/Fe system this important difference in the 7 (dp.) behavior for MBE and sputtered sam-
ples was noted in Refs. [15, 17] and attributed to a subtle change in the interaction of Cooper pairs with a
magnetically “dead” interdiffused layer at the S/F interface. In fact, being dissolved in the host supercon-
ducting metal 3d-ions very often loose their magnetic moment, because d-electrons strongly intermix by
hybridization with the conduction electron states of the host [26]. As a consequence, superconductivity is
suppressed by a transfer of intra-atomic Coulomb repulsion of d-electrons to the conduction electrons. This
mechanism of weakening of the pairing interaction (see, for example, the reviews [27,28] and references
therein) differs from the conventional pair-breaking by spin-flip scattering on magnetic impurities [29]. The
pair-weakening mechanism is responsible for the initial suppression of T.(dr.) when the nominal thickness
of the deposited magnetic material is very small.

‘When true ferromagnetism nucleates in the Fe layer at a certain nominal thickness, either a steep decrease
or an oscillating 7. (dr.) behavior is expected, because two 7T-suppression mechanisms compete: (1) Due
to the appearance of ferromagnetism, the “dead” layer becomes magnetized by the ferromagnetic material
at its top. This results in a reduction of the hybridization of the conduction electrons and the d-electron
states of dissolved magnetic ions, yielding a reduction of the 7, suppression (i.e. an increase of T;) by
weakening the repulsive electron-electron interaction. (2) With further increase of the ferromagnetic layer
thickness, the strong exchange field from the ferromagnetic layer yields further suppression of 7. through
the polarized dead layer. Miihge et al. argued that very thin (5 A-thick) dead interlayer in their MBE
grown Nb/Fe samples can not screen effectively the pair-breaking exchange field of the ferromagnet. Then,
the second mechanism dominates, and the T (dr.) dependence does not show an increase of the transition
temperature. For their sputtered samples with a thicker dead layer, the first mechanism wins, and specimens
show non-monotonic behavior of T (dp.) -

This explanation is consistent with the experimental results by Miihge e al [14-17]. On the other hand,
Verbanck et al. [18] observed a step-like decrease of T (dpe) in their MBE grown samples at the same
nominal thickness of Fe layer ~ 14A, for which an oscillation of the critical temperature was detected by
Miihge et al. [14, 15]. We may conclude that the observation of Verbanck et al. [18] does not correlate
with the explanation proposed by Miihge et al. [14, 15]. In addition, it was shown recently by model
calculations [30] that the suppression of oscillations by the interdiffused layer is not so strong, as it was
expected before [15], provided that the thickness of the dead layer is much smaller than the superconducting
coherence length.

Very similar discrepancies were also observed for the Nb/Co couple. Sputtered Nb/Co multilayers [20]
show well resolved oscillations of T (dc,), while the MBE grown samples [21] demonstrate an almost
monotonic decrease of 7. on the cobalt layer thickness, dco.

Another controversial example is a Nb/Gd couple. Early work by Strunk et al. [11] revealed that a step-
like decrease of T, occurs with increasing the Gd layer thickness, dgq , on MBE grown samples. Contrary,
Jiang et al. [12, 13] observed a non-monotonic behavior of 7,(dgq) for their sputtered multilayers and
trilayers. The latter authors attributed the oscillations of T to the realization of a w-phase superconducting
state in Nb/Gd multilayers. For the Nb/Gd couple the Curie temperature of the Gd layer decreases, and
ferromagnetism disappears at a thickness dgq below 12-20 A (1.2-2.0nm) [11, 12], similar to the case
of 3d-ions discussed above [14, 15, 18]. However, in the case of the Nb/Gd system there are no doubts
that Gd ions keep their magnetic moment being dissolved in Nb [31]. We believe that the reason for the
disappearance of ferromagnetism at small Gd layer thickness is the island growth of Gd on Nb at MBE
deposition [32]. Therefore, super-paramagnetic islands appear, which suppress superconductivity due to
the spin-flip pair-breaking mechanism. With a further increase of the Gd layer thickness these islands
coalesce to form a continuous ferromagnetic, but very rough film. Thus, the underlying mechanism of the
superconductivity suppression changes from the spin-flip scattering to the FFLO-like scenario mentioned
above. Nevertheless, no oscillations of T, (dgq) have been observed, because the roughness of the surface
and the S/F interface destroys the required pairing function interference in the F layer, as will be discussed
in detail in paragraph 3.3 of this work.
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Fig. 1 Sketch of Nb/Ni samples: a) Nb wedge covered by a Ni layer of constant thickness (Ni/Nb-wedge);
b) Nb layer with constant thickness, covered by a Ni wedge (Nb/Ni-wedge). All samples for R(T) mea-
surements were deposited onto a flame-polished glass substrate in the same deposition run with a reference
sample onto a Si substrate for RBS measurements.

Garifyanov et al. [22] proposed to use couples of immiscible metals, like Pb and Fe, to avoid the
problem of interdiffusion. However, a detailed analysis showed [23] that in this case the transparency of
the S/F interface is intrinsically reduced by the electrostatic potential barrier (band offset) generated by the
adjustment of the electrochemical potential of contacting metals. This property, as well as a relatively large
interface roughness, essentially reduce the 7, (dp.) oscillations amplitude.

From the above analysis of recent experimental results we may draw the following conclusions:

(1) The sputtering technique has an advantage in comparison with MBE to fabricate S/F samples showing
oscillating behavior of superconducting 7. (dp) .

(2) The S/F couples should not consist of immiscible metals to avoid island growth due to non-wetting
at their interface. Rather, metals with restricted solubility and narrow composition ranges of intermetallic
compound formation should be used.

(3) The substrate type, the quality of the surface, and the film growth regimes should provide an interface
roughness of F-layers as small as possible compared to the F-layer thickness, at which a non-monotonic
T.(dr) dependence is expected.

(4) The thickness and roughness measurement of the F-layers should give correct and reliable data in
the range of thickness around 10 A (1 nm).

In this investigation we tried to fulfil the above requirements. We chose the Nb/Ni couple to observe and
characterize oscillating behavior of the superconducting critical temperature. This couple has about 1.5 at.%
solubility of Niin Nb and 3.5 at.% Nb in Ni at ambient conditions, and narrow composition ranges, at which
the formation of intermetallic compounds is possible [33]. The samples have been prepared by magnetron
sputtering. We used flame polished glass substrates, and adjusted the deposition regimes to obtain minimum
roughness of the interfaces. The 6—26 X-ray small angle reflection analysis was used to characterize the
interface roughness. Rutherford backscattering (RBS) was used to determine the thickness of the layers.
We observed pronounced superconducting T,.(dr) oscillations as a function of the ferromagnetic layer
thickness.

2 Sample preparation and characterization

2.1  Sample deposition

The samples were prepared by DC magnetron sputtering on a glass substrate kept at room temperature
in Ar (99,999% purity, “Messer Griesheim”) atmosphere, at p4,= 8 x1073 mbar. The base pressure in
the “Leybold Z400” vacuum system was 8 X 10—% mbar. Pure Nb (99,99%, “Redmet”) and Ni (99,99%,
“Johnson Matthey”) materials were used as sputtering targets (target diameter 75 mm, thickness 3 mm). The
flame polished glass substrate of 10 x 75 mm? was put into the chamber symmetrically with respect to the Nb
target. An oscillation motion of the substrate was applied during the Nb layer deposition to obtain thickness
homogeneity. Then, without breaking the vacuum, a wedge-shaped Ni layer was deposited by shifting the
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substrate 5 cm away from the symmetry axis of the Ni target. The resulting wedge sample was cut across
the wedge to 1.5 mm wide strips using a diamond cutter, similar to a procedure used in [12]. Following this
routine we obtained a set of Nb/Ni samples with variable Ni layer thickness at constant Nb layer thickness.
Platinum 50 um wires were attached by silver paste for four-contact resistance measurements. We used a
similar procedure for the preparation of Nb/Ni samples with variable Nb layer thickness at constant Ni layer
thickness for a special investigation of the superconducting 7. dependence on the thickness of a niobium
layer covered by a thick Ni layer. Sketches of both types of wedge samples are shown in Fig. 1. The optimal
deposition rate was 0.4 nm/s for Nb and 0.6 nm/s for the Ni layers.

2.2 X-ray diffraction analysis

The 6260 X-ray small angle reflectivity scans (26 < 10°, CuK,, radiation) were used to determine the layers
thickness and their roughness. Fig. 2 shows a typical reflectivity pattern measured for a Nb/Ni sample,
demonstrating well resolved oscillations of the reflectivity as a function of the angle. The oscillations
contain two periods: the short one corresponds to the total thickness (Nb+Ni), while the longer one arises
from the thin Ni layer. The position, form and intensity of interference maxima are strongly influenced by
the film thickness and by the roughness of the surfaces and interfaces. The intensity of oscillations, weakly
damped in the range of 5 orders of their magnitude and persisting to a relatively large angle of about 5°, give
evidence for the high quality of the layers with smooth surfaces and interfaces. For a quantitative analysis
of the X-ray data we used a simulation program [34], based on the Parratt formalism [35]. Fitting of the
X-ray data gives the value of the layer thickness and the roughness o, as the mean square deviation of
the layer thickness from an “ideally” smooth layer. The maximal value of o,.,,s for the investigated sample
is less than 0.3 nm.

The inset in Fig. 2 shows the X-ray diffraction pattern in the wide angle region. It reveals the microstruc-
ture of the layered samples demonstrating a polycrystalline bee (110)-textured Nb and fee (111)-textured
Ni layers, respectively. The average grain size of about 14 nm for Nb was estimated according to the full
width at the half maximum of the Nb peak.

2.3 Rutherford backscattering spectrometry

Rutherford backscattering spectrometry has been used to measure the thickness of Nb and Ni layers. For
this purpose additional samples with identical layer thickness profiles were prepared on Si substrate at the
same run with the sample on a glass substrate. An advantage of RBS is the possibility to determine the
absolute thickness (or areal density) of Ni layers at the level of 1 nm with an accuracy +0.03 nm.
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Rutherford backscattering spectrometry using ion beams with energies in the MeV range is a common
method for accurate determination of stoichiometry, elemental areal densities and impurity distributions
in thin films [36,37]. In contrast to many other techniques it is an absolute method that does not require
standards for quantification. This strength is based on the fact that the typically used MeV He™ ions
undergo close-impact scattering collisions which are governed by the well-known Coulomb repulsion
between positively charged nuclei of the projectile and target atom. The kinematics of the collision and the
scattering cross section are independent of chemical bonding.

In the practical application, sensitivity and accuracy of the method are strongly dependent on the concrete
structure of the sample. Two extreme cases can be distinguished: 1) A thin film of one or several elements
on a lower-mass substrate represents the ideal case. The backscatter-signals of the different masses are
completely separated thus allowing an exact quantification. Under these conditions, typical uncertainties
in the results are £3% for areal densities and a few tenths of 1% for average stoichiometric ratios [36]. 2)
In contrast, for a thin film of a light element on a high-mass substrate or for a low concentration of a light

element in the bulk of a high-mass element the method is usually inapplicable due to the overlap of the
signals.

Since the stoichiometry of the used glass substrates is not exactly known and may vary near the surface
due to the flame polishing procedure, the films prepared in the same run on Si(001) substrates were used for
the RBS analysis. The sample structure Si/Nb/Ni corresponds in an ideal way to the case 1). The peaks of
Ni and Nb are separated and do not overlap with the signal from the Si-substrate, as it can be seen in Fig. 3.

For the measurements 1.7 MeV He™ ions were delivered by a tandem accelerator. The backscattered
ions were detected under an angle of 170° with respect to the incident beam by a semiconductor detector.
In order to avoid any channeling effects, the samples were tilted by 7° and azimuthally rotated. The spectra
were simulated using the RUMP computer program [38]. From the deduced elemental areal densities of
Nb and Ni the thickness of the two layers was calculated using the densities of the metals given in [39].

We prepared and investigated several series of Nb/Ni samples with constant Nb and variable Ni layer
thickness, as well as with variable Nb and constant Ni thickness. The results of thickness determination by

RBS for the Ni/Nb-wedge samples are presented in Fig. 4a. The similar thickness data for the Nb/Ni-wedge
sample are shown in Fig. 4b.
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Fig. 4 The results of RBS measurements for the thickness of Nb and Ni layers: a) the samples set #120202 (Ni/Nb-
wedge) with dni = const = 8 nm, dny, = variable; b) the samples set #060502 (Nb/Ni-wedge) with dnp, = const =31 nm,
dni = variable.

2.4 Resistance measurements

The resistance measurements of the samples were performed by a conventional four-probe method using an
AC lock-in technique or a resistance bridge (“Linear Research” LR700) in the temperature range 1.8-300 K
in a *He cryostat of a “Quantum Design MPMS-7” SQUID magnetometer, and for the range 0.3—4.2 K in an
“Oxford Instruments” sorption pumped *He cryostat. The accuracy of the resistivity was estimated to about
5% mainly due to the error in the geometry factor of a sample. The critical temperature, 7% , and the upper
critical magnetic field, B,y , were determined from the midpoints in R(7") and R(B) curves, respectively.

3 Results and discussion

3.1 Upper critical magnetic field

We determined the superconducting coherence length g of the Nb layer, which enters the proximity
effect theory, from a linear dependence of B2 (T') near the superconducting transition temperature. The
representative value of the slope for a sample on the thick side of the Nb wedge (dny, >~ 51nm, 7, = 6.6 K,
Fig. 6) is —(dBc21 (T)/dT) = 0.58 T/K. To obtain the coherence length {g from the B.o, (T') data we
determine first the Ginzburg-Landau coherence length, {1, (0) , making use of [40]

€61(0) = [— (dBea (T)/dT) (2xT./$0)]/* )

where ¢y = 2.07 x 1075 T-m? is the magnetic flux quantum. The calculation yields &6 (0) ~ 9.3
nm. For a “dirty” superconductor (short electron mean free path, [s < pcs , with the Bardeen-Cooper-
Schrieffer coherence length £pcs = hvsy/(n2kpTw), where v ~ 1.781 is the Euler constant, and vg
is the Fermi velocity of the superconductor) the coherence length {g is defined as follows [5,6]: {s =
(ﬁDS/Q?TkBTco)l/Z = /7/6vV1s€pcs, where Dg = lgvg/3 is the electronic diffusion coefficient in
a superconductor. A comparison with the Ginzburg-Landau theory allows to establish the relation [41]:
&s = (2/m)€c1(0), from which one obtains s ~ 5.9 nm. We will use this value of {s as an initial guess
when fitting the proximity theory to our experimental data.

3.2 Superconducting transition temperature

Resistive transitions for two sets of Nb/Ni samples are presented in Fig. 5. The width of transition (0.1R -
0.9R  criteria) for all investigated samples was not more than 0.1 K. The residual resistivity ratio (RRR =
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Fig. 5 Resistive transitions R(T") normalized to R, = R(T = 10K) for some of the measured samples
from the two different sets: a) Ni/Nb-wedge #120202 with dn; = const = 8 nm, dny, = variable; b) Nb/Ni-
wedge #060502 with dni, = const = 31 nm, dn; = variable. A monotonous T¢(dxw) dependence for the
Ni/Nb-wedge is observed (see the panel (a)), but 7. (dn;) changes non-monotonously for the Nb/Ni-wedge
(see the panel (b)).

R300k / R10k) was in the range 1.3-1.8, varying within each series not more than +£6% . Fig. 6 demonstrates
the dependence of the superconducting transition temperature on the thickness of the Nb layer when the
thickness of the Ni layer is constant, dy; ~ 8 nm. The transition temperature 7. decreases monotonically
upon decreasing the superconducting Nb layer thickness and drops to zero at a certain thickness dg, =~
13.9nm, which we will call the critical thickness for a Nb layer. Physically, the critical thickness dy,, is
the minimal superconducting layer thickness at which superconductivity can survive against a destructive
influence of a very thick (physically infinite) ferromagnetic Ni layer.

The Fig. 7 shows the dependence of the superconducting 7. versus the thickness of the ferromagnetic
Ni layer with the thickness of the superconducting Nb layer fixed at 31 nm. The 7. drops sharply when
increasing dy; up to 1.2 nm, then it passes through a minimum and increases till the thickness dy; approaches
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~ 2.5 nm. With a further increase of the Ni layer thickness, 7 (dx;) passes through maximum and decreases
again showing an oscillatory behavior as a function of the Ni layer thickness. This oscillatory behavior is
the main finding of the present work.

3.3 Discussion of the proximity effect

As it was mentioned in the Introduction, the proximity effect in S/F system has a crucial difference from
that of the superconductor/normal metal (S/N) system. In a usual S/N system the pairing function from the
S-layer exponentially relaxes deep into the N-layer showing purely evanescent behavior on the scale of the
coherence length [42], &y = (hDy/ 27rkBT)1/ 2 where Dy = Iyun /3 is the diffusion coefficient in the
normal metal, vy and [ are the Fermi velocity and the electron mean free path of the N-metal, respectively.
In contrast, because of finite pairing momentum, the pairing function in a ferromagnet oscillates on a distance
of the order of the magnetic coherence length, £, and relaxes on the length /> . In strong ferromagnets like
Ni, Fe and Co the oscillation period can be a few times shorter than the decay length [ . If the thickness
of the F-layer is smaller or comparable with [z, the weakly damped pairing function wave, incident on
the S/F interface, will interfere with the wave reflected from the opposite surface of the F-layer. Using
an analogy with light, the F-layer works like a Fabry-Pérot interferometer (at normal incidence), which is
highly reflective or almost transparent depending on the relation between the wavelength of the light and the
thickness of the interferometer. Thus, due to the interference, the pairing function flux will be modulated as
a function of F-layer thickness dy . As a result, the coupling between S and F layers is modulated, and the
superconducting 7. oscillates as a function of d . This is the physical mechanism of T (dr) oscillations
in S/F bilayers.
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For an interpretation of the experimental data we use the theory of the S/F proximity effect, which
takes into account explicitly the finite transparency of the S/F interface [43,44]. Within this theory the
superconducting transition temperature of the S/F layered system can be found as a solution of the equation

1ntc+Re\I/<§+tﬁ>—x1/(%):o, @

where Re ¥(x) means the real part of the digamma function, ¢, = T /T, is the reduced superconducting
transition temperature (77 is the transition temperature for the isolated superconducting layer), and p is
the complex-valued pair-breaking parameter, which is defined for a bilayer as
¢2
p=—2 3
2(ds/¢s)?

InEq. (3) ¢ = kgds , where dg is the thickness of the superconducting Nb layer, and ks is the wave number
of the pairing wave function propagation in the superconducting layer, which has to be found by matching
solutions for the pairing function in S and F layers at the S/F interface [44]:

Stang = ks <NFUF> <ds§Bcs> tanh(krdr) @
2y \ Nsvs & V1= i€/l + (2/Tr) tanh(krdr)
where
o Vir/lr—1
kp=Y2rl2 —. )

&r

In the above equations <y is the Euler constant defined above, Ng and N are the density of states of
conduction electrons at the Fermi energy in S and F layers, respectively, vg(vg) is the Fermi velocity in
the F(S)-layer, and k is the complex-valued propagation wave-number in the ferromagnetic layer, which
has not to be confused with the Fermi wave-number. Via Eq. (4) it makes the pair-breaking parameter
p, Eq. (3), complex-valued. This is the consequence of a finite (FFLO-like) pairing momentum in a
ferromagnet. The parameter T is the interface transparency parameter, which equals to infinity for the
perfectly transparent S/F interface, and is zero for the completely reflecting interface. It takes into account
the reflection of electrons from the interface caused by a mismatch of the Fermi momenta of contacting
metals, as well as by the electrostatic potential barrier discussed above or an oxide barrier at the interface [44].
The coherence length in the ferromagnet is g = hvp/E,, , where E,, is the exchange splitting energy
of the conduction band of a ferromagnet. This means that with increasing the exchange splitting the
coherence length {r decreases. It is worthy to note here that £z is the magnetic coherence length in a
“clean” ferromagnet (analog of the BCS coherence length {pcs in a superconductor), which should not
be confused with the magnetic coherence length for a “dirty” ferromagnet, introduced by Buzdin, Radovié
etal. [5,6]: &y = (877,DF/EEI)1/2 = \/%\/lp&: . The latter one plays the role similar to the “dirty”
coherence length g in a superconductor. In a strong ferromagnet (i.e. long mean free path, [ > £p) like
Ni, the proximity theory Eqs. (2)—(5) is formulated in terms of the “clean” coherence length £ and the
mean free path /.

According to the S/F proximity theory [43,44], three main regimes of 7,(dp) can be realized in S/F
bilayers depending on the thickness of the superconducting layer: a) for a large enough thickness ds > £g,
so that T¢.(ds) ~ (0.4 —0.8)T¢o , the superconducting T, oscillates as a function of the ferromagnetic layer
thickness dp ; b) for a thinner superconducting layer (T,(dg) ~ (0.2 — 0.3)To) the regime of re-entrant
superconductivity can be realized, i.e. the superconducting transition temperature drops to zero when
increasing the ferromagnetic layer thickness dp , but with a further increase of dp the superconductivity
restores again showing damped oscillations around a certain asymptotic value [45]; c) for the thickness
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ds < dg, where dg is the critical thickness discussed above, the superconducting 7. quickly falls down
to zero upon increasing dp . Clearly, our experimental data, Figs. 6 and 7, belong to the above regime a):
ds > dg > {g = 5.9nm. Because of the large thickness of our Nb films we did not take into account
additional mechanisms of 7. depression caused by reduced dimensionality of pairing and enhanced Coulomb
repulsion [46,47], which become important in thin superconducting films with ds < &s .

To support our belief that the observed behaviors of T (dnp) and T¢.(dy;) originate from the physics
described above, we made a double wedge sample, in which the thickness of the Nb and Ni layers change
in opposite directions. What we observed in the superconducting 7, measurements, Fig. 8, meets the
prediction of the theory and correlates with the behavior of 7 in Figs. 6 and 7. An oscillatory behavior of
T. is not observed, because an increase of T, is suppressed by the decreasing thickness of the Nb film. As
soon as the Nb layer thickness decreases below the critical thickness dfj;, = 13.9 nm (solid triangles below
the dashed horizontal line) the superconducting 7. drops steeply to zero (Fig. 8, open circles).

Now we may start fitting of the dependencies in Figs. 6 and 7 to find values of physical parameters. The
theory contains five physical parameters: the superconducting coherence length s , the magnetic coherence
length £, the mean free path of conduction electrons in a ferromagnet [  , the ratio of Sharvin conductances
Npvp/Ngvg, and the interface transparency parameter T . As described above, the superconducting
coherence length &g is obtained from the upper critical field measurements. The remaining four parameters
must be determined from the fitting of the two dependences, T, (dny) , Fig. 6, and T¢.(dx;:) , Fig. 7.

We follow the strategy of fitting developed in [23]. First, we consider that the superconducting layer
critical thickness df;, ~ 13.9nm from Fig. 6 imposes a constraint, which restricts degrees of freedom
in varying the ratio of Sharvin conductances Npvp/Ngvg and the interface transparency parameter T .
In fact, at dxp, — dgy, the reduced transition temperature ¢. — 0. Using an asymptotic behavior of the
digamma function ¥(x) at x — oo we find from Eq. (2) the value p°" = 1/4~ . Recalling that the sample
in Fig. 6 is especially designed to have physically infinite thickness of the Ni layer, i.e. dp/{r — o0 in
Eq. (4), one realizes that Eq. (4) becomes independent of the thickness dr . Then, combining the above
solution of Eq. (2) with Egs. (3) and (4) we obtain an expression for the critical Nb layer thickness:

o . m (&Bcs Nrvrp/Nsvs
s 755\/%(““&11{\/5( &s > 1+2/Tp }

The critical thickness dg,, = 13.9nm is determined from the measurements in Fig. 6, {g(Nb) ~ 5.9nm
comes from the B.o(T") measurements and {pcs(Nb) = 42 nm [11]. Then from Eq. (6) we obtain

(©)

NFUF 1

—————— ~(.255. 7
Ngvg 1+2/TF » @
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Now, Npvp /Ngvg , as well as T can be varied, but their values must satisfy the constraint of Eq. (7). A
numerical analysis using a solution of the equations set (2) and (4), with actual thicknesses of the layers
and estimated values of the physical parameters shows that 7,.(dxy,) is almost independent on the parameter
r in the physically relevant range of values, [ ~ 1.5 — 3.5nm. The results of the fitting are shown in
Fig. 6 by the dashed and solid line, respectively. To calculate the solid line, the Tro(dny) dependence of
an isolated Nb layer was considered. As shown e.g. in [48] for films grown by electron beam evaporation,
T.o decreases with decreasing dyy,. For the present calculation data on the T,o(dnb) and Too(RRR)
dependence for sputtered films were used [49]. A comparison with the RRR data for our Ni/Nb-wedge
samples yields a variation of T, approximately from 7.4 to 6.5 K for dyy, changing from 80 nm to 14 nm.

In contrast, the 7. (dn;) dependence, Fig. 7, is very sensitive to variations of [ and T, allowing
to determine /r and the pairs T and Npvp/Ngvs confined by the constraint of Eq. (7). Numerical
calculations show that the position of the first minimum is determined mainly by £, the value of 7. at the
first minimum depends mainly on Npvr/Ngvg and Tr , but the amplitude of the oscillations is influenced
mainly by [ . The result of the fitting is plotted in Fig. 7 by the solid line.

In spite of a rather good agreement of the theory with the experiment in the relevant range of Ni layer
thickness above 1 nm, there is a deviation in the range of small thickness below 1 nm. Two reasons may
be responsible for this deviation: 1) the “dead” layer at the S/F interface; 2) the oxidation of the Ni layer.
We discussed already in the introduction that the Nb/Fe couple always has an interdiffused layer at the S/F
interface, which is magnetically “dead”. Recent calculations [50] for Fe impurities in Nb and Mo hosts
confirm the picture of local magnetic moment loss when increasing the number of Nb or Mo neighbors
surrounding an Fe ion in the cluster. The same physical picture is realized also in V/Fe couples [51,52].
A magnetically dead layer has also been observed at the V/Ni interface [53]. Fig. 2 of that work clearly
demonstrates the vanishing of the Ni layer magnetic moment at dy; below 1nm (10 A). Finally, from
a detailed study of Nb/Ni multilayers prepared by magnetron sputtering on a sapphire substrate [54] the
authors concluded that below a Ni layer thickness of 1.4 nm the magnetic moment in the Ni layer disappears
due to interdiffusion of Nb and Ni and no ferromagnetic order is present. This thickness is close to the
thickness dni =~ 1.0 nm in our study (Fig. 7), below which the theory deviates from the experimental points.
The suppression of superconductivity by a nonmagnetic dead-layer is weaker than by ferromagnetic Ni,
which meets our experimental observation.

Another reason for the observed deviation could be the oxidation of the Ni layer from the top. It is well
known (see, for example, Refs. [55, 56] and references therein), that an oxidation of the Ni free surface
saturates at 3—4 monolayers at room temperature. Then, in Fig. 7 we observe the initial suppression of the
superconducting 7, not by metallic nickel, but rather, by the nickel oxide. One expects that the suppression
of superconductivity by the oxide is weaker because at low temperatures the oxide is actually an insulator,
which prevents charge transfer through the S/F interface.

Let us discuss now values of some of the parameters, which have been obtained from the fittings in
Figs. 6 and 7. We got the ferromagnet coherence length £x; ~ 0.88 nm (8.8 A) with an accuracy which can
be estimated as £0.02 nm. This value is somewhat longer than the values g, ~ 0.68 nm (6.8 A) obtained
in Nb/Fe [23] and V/Fe [45] proximity effect experiments for iron. Assuming that the Fermi velocity is not
much affected by the exchange field, according to the definition (£ = hvp/E,, , see above), the stronger
the magnet, the shorter the coherence length £ should be. Our value of the ferromagnet coherence length of
nickel is larger than one found for iron. This correlates with tunneling [57] and the Andreev reflection [58,59]
spectroscopies data, yielding an iron conduction band exchange splitting, which is larger than that of nickel.

The effective mean free path [ ~ 1.8 nm, obtained by fitting, appeared to be approximately twice of the
coherence length ¢x; ~ 0.88 nm, which supports, on the one hand, the conjecture that Ni is a “clean” case
ferromagnet (Ip > £x). On the other hand, the value I ~ 1.8 nm (18 A) seems to be markedly shorter
than values commonly cited for 3d metals, [ ~ 5 — 30nm [60,61]. This discrepancy can be resolved,
considering that the length [ in the theory, used for interpretation, arises from the decrement of damping
of the pairing function oscillations in the ferromagnetic layer. In the interference picture described above,
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an interface roughness, which introduces random phase shifts to interfering waves, leads to an additional
damping and extinction of interference patterns.

In detail, in S/F layered systems an interference of the pairing wave function, spatially modulated across
the very thin ferromagnetic layer, occurs. Nonmagnetic impurities cause a scattering of electrons forming
the pairing function, and the collision events shift the momenta of the scattered electrons out of the range
responsible for the formation of the inhomogeneously paired state with a selected wave number ¢ ~ 1/&p .
This is the reason why the FFLO-type pairing function, and its interference in the ferromagnetic layer, decay
on the length of the bulk mean free path %% . ! In our case of very thin ferromagnetic layers (of the order
of the mean free path [ and shorter) frequent scattering of electrons at the interface and surface roughness
with random change of a momentum direction physically leads to the same consequences, as scattering on
the bulk impurities. Therefore, the surface and interface roughness effectively acts like a shortening of the
mean free path. Thus, the length [ may be regarded as an effective mean free path which includes both
the bulk and the surface scattering processes. This effective mean free path (dephasing length) is always
shorter than the true bulk mean free path (%% | so that [ < 2wk

The interface transparency parameter 7' results from the quantum-mechanical coefficient of transmis-
sion through the S/F interface [43,44,65]. The latter one crucially depends on the affinity of the materials of
the S/F couple. If S and F metals have very different band structures one may expect that a high electrostatic
potential barrier appears at the interface. Then, the quantum-mechanical transmission coefficient for elec-
trons and, hence, the interface transparency in general, will be essentially reduced by this interface barrier.
This is the case, for example, for couples of immiscible metals, like lead and iron [22,23,66]. In the case
of the Pb/Fe couple, a considerably reduced transparency parameter was determined from the proximity
experiment [23]: T (Pb/Fe) ~ 0.4. The opposite case, if the components of the S/F couple have similar
band structures like vanadium and iron [51], and the metals are mutually soluble [67], seems to be prefer-
able to obtain high interface transparency. Indeed, proximity experiments on the vanadium/iron couple,
V/Fe [45], revealed much higher interface transparency, characterized by the parameter Tr(V/Fe) ~ 1.6.
Nevertheless, this value is far from that given for the perfectly transparent interface, Tr ~ 10 — 15, for
which the theory by Buzdin, Radovi¢ et al. [5, 6] can be applied. The reason of the reduced transparency
is the Fermi momenta mismatch [10,44]. The exchange splitting of the spin-up and the spin-down con-
duction sub-bands in a strong ferromagnet causes an unavoidable mismatch of Fermi momenta (and Fermi
velocities) with the unsplit conduction band of a superconductor. The inevitable reflection of the Cooper
pairs from the S/F interface due to the Fermi momenta mismatch introduces an intrinsic reduction of the
interface transparency. This makes the perfect interface transparency theory by Buzdin, Radovic et al. [5,6]
inapplicable to the strong ferromagnets in contact with superconductors.

In our case of a Nb/Ni couple we do not have immiscible materials, but metals with restricted mutual
solubility and narrow composition ranges of intermetallic compound formation [33]. According to the
Hume-Rothery rules this behavior is expected for materials with not too much different electronegativity
[68, 69]. Therefore, we may expect a low electrostatic barrier at the S/F interface similar to the case
of the V/Fe couple. The reduced exchange splitting of the conduction band of nickel compared to iron
promotes the increase of the interface transparency. Thus, the value of the interface transparency parameter
Tr(Nb/Ni) ~ 2.0 obtained from the fitting looks plausible.

4 Conclusion

‘We have investigated the superconducting properties of Nb/Ni bilayers prepared by DC magnetron sputtering
on glass substrates. The quality of the films was characterized by small-angle X-ray diffraction analysis.
The thickness of the layers was determined precisely by the Rutherford backscattering technique. We

ULt is worthy to mention here that by the same mechanism the scattering of electrons by nonmagnetic impurities destroys
inhomogeneous long-range orders like spin-density waves [62], spin-waves in a Fermi-liquid [63], and the conventional Fulde-
Ferrell-Larkin-Ovchinnikov state [64].
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observed distinct oscillations of the superconducting critical temperature for specimens with constant Nb
layer thickness upon increasing the thickness of the Ni layer. The physical parameters obtained from
the fitting of the S/F proximity theory to the experiment correlate well with properties of the materials
of the S/F couple as well as with literature data on the S/F proximity effect exploring other couples in a
contact. The results are successfully interpreted in terms of Fulde-Ferrell-Larkin-Ovchinnikov (FFLO) like
inhomogeneous superconducting pairing in the ferromagnetic Ni layer.
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In a ferromagnet (F) being in contact with a superconductor (S) an unconventional finite-momentum pairing
of electrons forming Cooper pairs occurs. As a consequence, interference effects of the pairing wave function,
leading to an oscillation of the critical temperature for increasing F-layer thickness in S/F bilayers, including
extinction and recovery of the superconducting state, were predicted by theory. We observed experimentally
all types of this behavior, calculated theoretically, in Nb/Cu; _,Ni, bilayers (x = 0.59) of nanometer film
thickness, prepared by magnetron sputtering (utilizing a moving magnetron deposition technique to provide
a superb homogeneity of the ultrathin Nb layers), including a double extinction of superconductivity, giving

evidence for a multiple reentrant state.
PACS numbers: 74.45.+c, 74.62.-c, 74.78. Na
DOI: 10.1134/50021364009140124

1. INTRODUCTION

Singlet superconductivity and ferromagnetism
usually not co-exist in a homogeneous material. The
reason is that the superconducting state is established
by Cooper pairs which are pairs of electrons with
opposite momenta and antiparallel spins. Contrary,
the ferromagnetic state is built up by electrons with
parallel aligned spins. Thus, singlet superconductivity
and ferromagnetism are long-range orders which are
expected to exclude each other.

Nevertheless, Fulde and Ferrell [1] and Larkin and
Ovchinnikov [2] (FFLO) predicted superconducting
pairing to occur in the presence of an exchange field,
i.e. on a ferromagnetic background, but with a non-
vanishing momentum of the pair and in an extremely
narrow range of parameters [3]. For superconduc-
tor/ferromagnet (S/F) layers, Buzdin and Kupriyanov
[4] predicted an FFLO-like state, as the consequence
of a S/F proximity effect, i.e. a pair amplitude estab-
lishing in the F-material by a penetration of electron
pairs through the S/F interface. Due to the non-van-
ishing pairing momentum, the Cooper-pair wave
function oscillates in the ferromagnetic layer. Interfer-

TThe article is published in the original.

ence effects between the part of the incoming pair
amplitude reflected at the S/F boundary and the pair
amplitude reflected at the outer surface of the ferro-
magnetic layer, lead to an oscillating behavior of the
critical temperature 7, of the layered system as a func-
tion of increasing F-layer thickness dp.

The phenomenon was studied experimentally for
different S/F layered systems [5—10]. It turns out that
samples made by magnetron sputtering due to their
high quality surface and boundary properties are most
suitable to study this type of S/F proximity-effect
physics [11].

Moreover, an extremely accurate method to mea-
sure the thickness of the layers, especially of the very
thin F layer has to be applied. Rutherford backscatter-
ing spectrometry (RBS) is such a method. For the first
time it was applied in proximity effect investigations in

[11].

Not only magnetic elements, but also ferromag-
netic alloys were used as F-layer material [12—15]. In
this case, the exchange energy of the material can be
adjusted by the alloy composition. For a diluted mag-
netic alloy, thicker F layers can be used, which are
much easier to handle. Now, RBS is applied to mea-

—68 -



SIDORENKO et al.

Silicon cap and
buffer layers ——

—

7

==
— - Niobium °
1

o

i

v, .
kA & L
e, e, A,

o o

7 /7
; /fwi

Fig. 1. Sketch of a Nb/CuNi-wedge sample with Nb layer
of constant thickness, covered by a CuNi wedge. The sam-
ple is cut into stripes along dotted lines to produce a series
of up to 40 specimens with variable ferromagnetic CuNi-
alloy layer thickness.

sure the composition of the deposited alloy layer and
its thickness [15].

Concerning the theory, Radovic et al. [16, 17] gave
a first description. Advanced calculations by Aarts
et al. [18], Tagirov [19] and Fominov et al. [20] con-
sider the finite transparency of the S/F interface. Sin-
gle-mode [18, 19] and also multimode [20] solutions
for the pair amplitude in S/F layers were studied. Not
only 7, oscillations were predicted by these theories.
Most spectacular is the result that superconductivity
may vanish in a certain range of the F-layer thick-
nesses, and re-appear for a further increase of the
thickness of the F-layer. This is a reentrant behavior of
superconductivity.

Recently, aside the most pronounced 7, oscilla-
tions ever measured in S/F proximity effect systems to
date, such reentrant behavior could be observed by us
for Nb/Cu,, Nis, bilayers [15]. These experiments pro-
vided the first convincing evidence of a reentrant
behavior of the superconducting state in S/F layers. By
detailed studies we were able to realize experimentally
all types of non-monotonic and reentrant behavior of
superconductivity predicted by the theory: from very
moderate suppression with a shallow minimum in the
T.(dr) dependence, over expressed critical tempera-
ture oscillations, till reentrant behavior. Even an indi-
cation of a multiple reentrance was found [15, 21, 22].
For a brief review of our work, containing an introduc-
tion into the basic physical mechanisms of the quasi-

one-dimensional FFLO-like state in S/F bilayers see
[23].

2. EXPERIMENTAL PROCEDURE

Figure 1 shows our wedge technique [11] to fabri-
cate S/F bilayers of different thickness in the same
run, yielding the same surface and boundary proper-
ties. First, a superconducting layer of constant thick-
ness (here Nb), then a film of steadily increasing
thickness (the wedge) of the F material (here Cuy;Nisg
alloy), are deposited. Cutting into stripes across the
thickness gradient yields a series of up to about 40
samples with constant S but different F-layer thick-
ness. These are separately measured to determine their
critical temperature.

The thickness of the layers and their alloy compo-
sition were determined from RBS investigations (see
[15] for details), demonstrating constant S and
steadily increasing F-layer thickness dy. for the series of
specimens investigated.

In more detail: The S and F films were prepared by
magnetron sputtering on commercial (111) silicon
substrates at room temperature. Pure argon was used
as sputter gas. Three targets, Si, Nb and CuyyNig,
were pre-sputtered for 10—15 min to remove contam-
inations. Moreover, Nb acts as a getter material,
reducing the residual gas pressure in the chamber.
Next, a silicon buffer layer was deposited by using a RF
magnetron. This generates a clean interface for the Nb
layer deposited subsequently. To get flat high-quality
Nb layers (thickness 5—15 nm) by DC magnetron
sputtering, we rotated the target around the symmetry
axis of the vacuum chamber during deposition [15]. A
dc-motor setup moved the full-power operating mag-
netron along the Si substrate of 80 x 7 mm size so that
the surface was homogeneously sprayed with Nb. The
average growth rate of the Nb film was about 1.3 nm/s,
whereas the deposition rate for a fixed, non-moving
target would be about 4—5 nm/s.

The wedge-shaped ferromagnetic layer was then
deposited, utilizing the intrinsic spatial gradient of the
deposition rate [11, 15]. The CuyyNig, target was RF
sputtered with a rate of 3—4 nm/s. Practically the same
composition of the alloy was found in the film. A deg-
radation of the resulting Nb/Cu, Nisy bilayers at
atmospheric conditions was prevented by a silicon cap
of about 5—10 nm thickness.

Then samples of equal width (about 2.5 mm) were
cut to obtain a batch of S/F-bilayer strips for 7,(dr)
determination by four-probe resistance measure-
ments. The critical temperature was determined from
the midpoints of the resistive transitions.

The measurements were performed using conven-
tional “He and *He cryostats as well as a *He/*He dilu-
tion refrigerator down to 40 mK.
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Fig. 2. Dependence of the superconducting transition
temperature 7, on the ferromagnetic layer thickness for
sample series with different fixed thickness of the super-
conducting Nb layer: /—dyy, = 14.1 nm (S23), 2—dy, =
7.8 nm (822), 3—dyyp, = 7.3 nm (S15), 4—dyp, = 6.2 nm
(S21). The solid lines are calculated within the theory [11,
19] (see values of parameters in the text).

3. RESULTS AND DISCUSSION

The superconducting /.(dc,y;) measurements are
shown in Fig. 2. A clear non-monotonic behavior is
observed when varying the ferromagnetic layer thick-
ness. For fixed thickness of the Nb layer of dy, = 14.1
nm (sample series S23) the 7, oscillation is flat with a
shallow minimum. Reducing dy, the transition tem-
perature drops more sharply for increasing dc,y; and
the minimum becomes more expressed, as shown e.g.
for series S22 with dy, = 7.8 nm. Then, only a very
small further reduction of dy;, to 7.3 nm is enough to
show the result of reentrant superconductivity in S/F
bilayers mentioned above (first published by us in
[15]). By reducing dy, to 6.2 nm, a double suppression
of superconductivity is obtained, giving evidence for
the multiple reentrant behavior predicted by the the-
ory.

The theoretical curves were fitted following the
strategy described in [11, 15, 22]. Throughout, the
range for the superconducting coherence length &g
between 6.2 and 6.7 nm was applied (see the discussion
in [22]) instead of g ~ 10 nm, as used in our previous
publications on Nb/Cuy Nis, bilayers. In detail, the
fitting parameters are as follows for curves S15, S21,
§22, and S23, with T,y \p(dcyni = 0 nm) = 6.67, 6.2,
6.85, and 8.0 K, respectively (taken from [22]): &g =
6.3, 6.1, 6.5, and 6.6 nm; Nyvy/Ngvg = 0.22 for all;
Tr=0.67, 0.65, 0.61, and 0.44; [;/€ = 1.3, 1.1, 1.1,
and 1.1; & = 9.5, 11.2, 10.7, and 10.8 nm. Here, &g,
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is the superconducting coherence length, Nyv/Ngvg
is the ratio of the Sharvin conductances at the S/F
interface, T is the interface transparency parameter,
Ir, is the electron mean free path of conduction elec-
trons in the ferromagnet, and &g is the magnetic
coherence length [11].

The calculated curve for sample series S21 with a
double extinction of superconductivity does not yield
a further reentrance of superconductivity for higher
values of dc,y;. A slightly thicker Nb layer (dy, =
6.3 nm), however, gives a prediction of a further island
of superconductivity above dc; = 51 nm.

4. CONCLUSIONS

Our investigations clearly show the existence of a
quasi-one-dimensional FFLO-like  state in
Nb/CuyNisy bilayers. The non-monotonic behavior
of the critical temperature predicted by theory, includ-
ing the phenomenon of reentrant superconductivity
with evidence for a multiple reentrant state, could be
demonstrated experimentally.
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sions. The work was partially supported by the Russian
Foundation for Basic Research, project nos. 07-02-
00963-a, 08-02-90105-Mol_a, 09-02-12176-ofi_m,
and 09-02-12260-ofi_m.

REFERENCES

1. P Fulde and R. Ferrell, Phys. Rev. 135, A550 (1964).

2. A. 1. Larkin and Yu. N. Ovchinnikov, Zh. Eksp. Teor.
Fiz. 47, 1136 (1964) [Sov Phys. JETP 20, 762 (1965)].

3. P. Fulde, Adv. Phys. 22, 667 (1973), Fig. 22.

4. A. 1. Buzdin and M. Yu. Kupriyanov, Pis’ma Zh. Eksp.
Teor. Fiz. 52, 1089 (1990) [JETP Lett. 52, 487 (1990)].

5. 1.S.Jiang, D. Davidovi¢, D. H. Reich, and C. L. Chien,
Phys. Rev. Lett. 74, 314 (1995).

6. Th. Miihge, N. N. Garifyanov, Yu. V. Goryunoy, et al.,
Phys. Rev. Lett. 77, 1857 (1996).

7. M. Velez, M. C. Cyrille, S. Kim, et al., Phys. Rev. B59,
14659 (1999).

8. Y. Obi, M. Ikebe, T. Kubo, and H. Fujimori, Physica C
317-318, 149 (1999).

9. L. Lazar, K. Westerholt, H. Zabel, et al., Phys. Rev. B
61, 3711 (2000).

10. H. v. Lohneysen, D. Beckmann, FE Perez-Willard,
et al., Ann. Physik (Leipzig-Berlin) 14, 591 (2005).

11. A. S. Sidorenko, V. I. Zdravkov, A. Prepelitsa, et al.,
Ann. Physik (Leipzig-Berlin) 12, 37 (2003).

12. L. V. Mercaldo, C. Attanasio, C. Coccorese, et al.,
Phys. Rev. B 53, 14040 (1996).

-70 -



SIDORENKO et al.

. V. V. Ryazanov, V. A. Oboznov, A. S. Prokofiev, and

S.V. Dubonos, Pis’'ma Zh. Eksp. Teor. Fiz. 77, 43
(2003) [JETP Lett. 77, 39 (2003)].

. C.Cirillo, S. L. Prischepa, M. Salvato, et al., Phys. Rev.

B 72, 144511 (2005).

. V. Zdravkov, A. Sidorenko, G. Obermeier, et al., Phys.

Rev. Lett. 97, 057004 (2006).

. Z. Radovic¢, L. Dobrosavljevi¢-Gruji¢, A. 1. Buzdin,

and J. R. Clem, Phys. Rev. B 38, 2388 (1988).

. Z. Radovi¢, M. Ledvij, L. Dobrosavljevi¢-Gruji¢,

etal., Phys. Rev. B 44, 759 (1991).

. J. Aarts, J. M. E. Geers, E. Bruck, et al., Phys. Rev. B

56,2779 (1997).

-71-

19.
20.

2

22.

23.

L. R. Tagiroy, Physica C 307, 145 (1998).

Ya. V. Fominov, N. M. Chtchelkatchey, and A. A. Gol-
ubov, Phys. Rev. B 66, 014507 (2002).

. A. S. Sidorenko, V. Zdravkov, J. Kehrle, et al., J. Phys-

ics: Conlf. Ser. (JPCS) 150, 052242 (2009).

V. I. Zdravkov, J. Kehrle, G. Obermeier, et al., “Reen-
trant Superconductivity in Superconductor/Ferromag-
netic-Alloy Bilayers,” Phys. Rev. B (2009, in press).

A. S. Sidorenko, V. 1. Zdravkov, J. Kehrle, et al.,
“Extinction and Recovery of Superconductivity by
Interference in Superconductor/Ferromagnet Bilay-
ers,” in Nanoscale Phenomena— Fundamentals and
Applications, Ed. by H. Hahn, A. Sidorenko, and I. Tig-
inyanu (Springer, Berlin, Heidelberg, 2009 (in press).



Taylor & Francis
Taylor & Francis Group

Philosophical Magazine, e
Vol. 85, No. 16, 1 June 2005, 1783—1790

Thermally assisted flux flow in MgB,: strong magnetic
field dependence of the activation energy

A. SIDORENKO*19#, V. ZDRAVKOVTi, V. RYAZANOV},
S. HORNS, S. KLIMMS, R. TIDECKSS§, A. WIXFORTHS,
TH. KOCHY and TH. SCHIMMELY#
tInstitute of Applied Physics, MD-2028 Kishinev, Moldova
{Institute of Solid State Physics, RU-142432 Chernogolovka, Russia
§Institut fiir Physik, Universitdt Augsburg, D-86159 Augsburg, Germany
YInstitute of Nanotechnology (INT), Forschungszentrum Karlsruhe,
D-76021 Karlsruhe, Germany

#lnstitute of Applied Physics, Universitdt Karlsruhe,
D-76128 Karlsruhe, Germany

(Received June 2004, in final form 4 December 2004)

The origin of the resistive transition broadening of superconducting MgB, thin
films is investigated. Thermally activated flux flow is found to be responsible
for the resistivity in the vicinity of the critical temperature. The activation energy
for flux motion is observed to have an extraordinary strong dependence on the
magnetic field. The results are discussed.

1. Introduction

The discovery of superconductivity in MgB,, a material which has a hexagonal
layered crystal structure and has the highest critical temperature, 7.=39 K, found
for an intermetallic superconducting compound [1], has raised questions about its
transport properties. This strong type-II superconductor with a large Ginzburg—
Landau parameter, ¥ ~26, a magnetic penetration length, A(0)=140-180 nm [2]
and short coherence lengths, &.(0)=2.3nm, &,,(0)=6.8nm [3] has a rather high
critical current density up to jo~1.6 x 10’ Acm™2 at 15K [4]. The latter finding
makes this novel superconductor very attractive for technical applications. On the
other hand, a broadening of the superconducting transition, as found in resistivity
measurements, would severely limit potential applications for MgB,. Therefore, it is
important to study the mechanisms that cause the broadening.

Broadening of superconducting transitions in the presence of magnetic fields can
be due to several different reasons. Broadening may be caused by inhomogeneous
microstructures in the polycrystalline samples, which have additional phases with

*Corresponding author. Email: anatoli.sidorenko@int.fzk.de
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different 7. Moreover, fluctuations play an important role in the vicinity of the
superconducting transition, especially for low-dimensional and layered superconduc-
tors with short coherence lengths and high 7.’s, such as MgB,. Finally, thermally
activated dissipation due to vortex lines motion may also broaden the transition.

Improving the sample preparation can eliminate broadening of the supercon-
ducting transition by inhomogeneities. Fluctuations and vortex-line motions are of
fundamental nature and, therefore, have been the subjects of both experimental
and theoretical investigations. The broadening of the superconducting transition
by fluctuations was investigated in homogeneous high-quality MgB, films [5] and
single crystals [6].

There exists a lack of information concerning the broadening of the resistive
transition due to thermally activated flux creep or flux flow (TAFF) processes
below the critical temperature for MgB,. In a type-II superconductor in the mixed
state, the flux lines are fixed at ““pinning centres”, e.g. at defects or impurities. The
main mechanism for flux creep, which broadens the resistive transition in magnetic
fields, is thermal activated motion of flux-lines over the energy barrier, U, of the
pinning centre [7].

The layered structure of MgB, is expected to influence the magnetic flux pene-
tration and motion leading to a broadening of the resistive transition similar to the
case of high-T, superconductors [7, 8] and artificially multilayered systems [9, 10].
On the other hand, magnesium diboride exhibits an anomalous magnetic behaviour
with dendritic magnetic instabilities for vortex penetration [11] and “noise-like”
jumps of the magnetization in an applied magnetic field [12], which should influence
the resistive behaviour of this novel superconducting material.

The present work reports an experimental investigation of the broadening
of the resistive transition of magnesium diboride thin films, caused by the TAFF
mechanism.

2. Experiment

2.1. Sample preparation

MgB; films with a thickness of 100-10000 nm were fabricated by DC-magnetron
sputtering from Mg-MgB, composite targets (target diameter 32mm, thickness
Smm) prepared by a hot-pressing procedure from 99.9% purity Mg powder and
98% purity MgB, powder (Alfa Aesar). The films were deposited on (100)-oriented
sapphire substrates, and on (128° rot)-LiNbO; substrates. During the sputtering
process, the substrate temperature was kept at approximately 150°C. The deposition
rate was 1.3nms ", Next, the deposited film was annealed ex situ at 850°C in a Mg
vapour atmosphere. An X-ray diffraction study revealed a textured (101)-oriented
structure of the films deposited on sapphire substrates, and polycrystalline films
deposited on LiNbO;. Using a diamond cutter, samples were cut from the deposited
films in the form of 1.5mm wide strips. Platinum wires with 50 pm diameter were
attached with silver paste for four-probe resistance measurements.
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2.2. SEM and AFM characterization of the samples

A Gemini-982 system from Leo was used for scanning electron microscopy (SEM).
The analysis of the SEM images was made with Leo software. Atomic force

Figure 1. Electron microscope (SEM) image of 2.5 pm thick MgB, film on a LiNbO; sub-
strate (scan size 20 pm x 15 pm, SkV); a rough island covered surface with a wide distribution
of island size up to 5 um were imaged.

microscopy (AFM) measurements were made using a Nanoscope-I11/IIla driven
Multimode Systems equipped with 130 um vertical engage scanners and with both
commercial and home built phase imaging units. The contact mode experiments were
performed with type A “CSC21” silicon cantilevers from NT/MDT (resonance
frequency 15kHz, force constant 0.12Nm™') at a typical force load of approx.
5nN. For intermittent contact mode, type A “NSC15” silicon cantilevers (resonance
frequency 325 kHz, force constant 40 Nm™!) from the same company were used at
a set point of 0.75. All AFM measurements were made under ambient conditions.
The statistical analysis of the AFM images was made with SPIP software from
Image-Met.

The SEM study shows a rather rough morphology of the films deposited on
LiNDbO; substrates. These films have a trigonal crystal structure, which does not
match with the hexagonal structure of MgB,. Figure 1 presents an SEM image of
an MgB, film deposited on LiNbO; It shows that the grain size varies over a wide
range, running between 0.2 um and 6 um. AFM shows that the surface corrugation
of the films deposited on the LiNbOj substrates exceed 5 pum.

The SEM investigations of MgB, films deposited on single crystalline (100)
sapphire substrates (not shown here) exhibit a homogeneous microstructure with a
very smooth surface, in contrast with the films deposited on LiNbOj3. These smooth
films were investigated by AFM to get detailed information about surface topo-
graphy and roughness. In addition, phase imaging and lateral force microscopy
were used to examine material contrast in order to prove the absence of other phases
or foreign materials on the sample surfaces.

-74 -



Figure2. Atomic force microscopy images taken from the surface of a 400 nm thick MgB, film
on (100) sapphire substrate: (a) tapping mode, scan size: 68 pm x 68 pm, z-scale 100 nm, RMS
roughness 8.2+ 1.5nm; (b) contact mode, scan size: 10 um x 10 pm, z-scale 100 nm, RMS
roughness 6.3 + 1.2 nm; (c) contact mode, scan size: 2 pm x 2 pm; z-scale 100 nm, RMS rough-
ness 6.3+ 1.2nm; (d) derivative of data of image 2c to highlight the island boundaries
(z-scale = max. slope: 83°). The surface consists homogenously of small islands with an aver-
age diameter of 49+ 15nm (c, d). In addition, uniformly distributed island groups (two of
them marked with arrows) with a size up to 3 um can be seen (a, b). These groups consist of
densely packed islands with an average size of 50 nm. No significant material contrast was
found in tapping mode phase imaging and contact mode friction force images.

The AFM images of the surface for a 400nm thick MgB, film on sapphire
substrate (figure 2) were taken at several different sample positions, both in the
contact mode and tapping mode. The surface is homogenously covered with flat
islands (average height: 13nm) with an average diameter of 50 nm (figure 2c and
2d). The results show this planar structure exists even for big scan sizes (figure 2a).
Uniformly distributed island groups (figure 2a and 2b) with diameters between
100nm and 3 um, a height of about 100 nm and a typical group to group distance
of about 12 um (figure 2a) are located on the surface of the film. These groups also
consist of islands of an average size of 50 nm. The area coverage of the sample
surface with these island groups is approximately 11%. Tapping mode phase imag-
ing [13] and friction force microscopy [14] did not show any significant material
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contrast on the film surface. The absence of differences in phase imaging shows
that the values for adhesion and elasticity stay the same all over the observed
surface areas. In addition, the results of the friction force microscopy show a con-
stant material contrast in these areas, too. This accentuates the homogeneity of the
investigated sample surfaces. The RMS values of the roughness of the MgB, films
on sapphire substrate are between 6.3nm and 8.2nm. This fact, together with
the absence of the material contrast, demonstrates the smooth and homogeneous
character of the film.

2.3. Resistance measurements

Resistivity measurements, p(7T), of the MgB, samples were performed by a conven-
tional four-probe method using an AC resistance bridge (Linear Research, LR700)
in a “He cryostat (Oxford Instruments) equipped with a 12T superconducting
solenoid. The temperature 7 was measured with a carbon-glass thermometer with
an accuracy of 1-5mK. The critical temperature 7, was determined from the mid-
points of the p(T)|p—cons: CUTVES.

3. Results and discussion

Figure 3 shows the resistive transitions p(7) at several magnetic fields, B, oriented
perpendicular to the MgB, film plane, for a sample on a sapphire substrate. The
transition width is about 0.3 K in zero and low magnetic fields but increases up to
~2K at high fields. Similar resistive transitions were measured for samples on
LiNbOj substrates, showing slightly larger transition widths of about 0.9K in
zero magnetic field.

Usually, the broadening of the lower parts of the resistive transition,
p(T)<0.01p, (where p, is the resistivity in the normal state just above the transi-
tion), in a magnetic field for layered superconductors is interpreted in terms of a
dissipation of energy caused by the motion of vortices [8]. This interpretation is
based on the fact that, for the low-resistance region, the resistance is caused by
the creep of vortices so that the p(7) dependences are thermally activated and are
described by the equation

(T, B) = poexp[—Uy/kpT]. ey

Here, U, is the flux-flow activation energy, which can be obtained from the
slope of the linear parts of an Arrhenius plot (according to equation (1)) and pg is
a field-independent pre-exponential factor. Investigations of high-7,. superconduc-
tors and artificial multilayers showed that the activation energies exhibit different
power-law dependences on the magnetic field, i.e. Uy(B) ~ B~" [7-9]. Since we used
equation (1) with a temperature-independent U, to describe our experiments, the
values of U, were deduced only from limited temperature intervals below 7., where
the Arrhenius plot (figure 4) of p(7T) consists of straight lines.

The linear behaviour of the resistance over five orders of magnitude indicates
that the resistive behaviour of the MgB, film is caused by the TAFF-process as
described by the Arrhenius law given in equation (1). The best fit of the experimental
data p(T)|B—const to equation (1) yields values for the activation energy, which range
from Uy/kz=10000 K in low magnetic fields down to 300 K in the high field region,
as is shown in figure 5. Compared to the power law field dependence of the activation
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Figure 3. Resistive transitions p(7) for a 400 nm thick MgB, film on sapphire substrate at
different values of the magnetic field perpendicular to the film plane: curves 0 to 7 correspond
to B=0, 1, 2, 3,4, 5, and 7T, respectively.
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Figure 4. Arrhenius plot of p(T)|g—const fOr the sample presented in figure 3. From the slope
of the linear parts of the curves the values of the activation energy U, are obtained. The
Arrhenius plot presents the data of figure 3 as /n(p) against (T,./7T).

energy Uy(B)~B" with the exponent n <1 that are usually observed for other
layered systems [8—10, 15, 16], MgB, shows a much stronger field dependence in
the high magnetic field region (B> 1T). This is clearly demonstrated in figure 5,
where our data for MgB, are shown together with a typical U,(B) dependence for
a high-T. superconductor (data for a Bi-Sr-Ca-Cu-O sample taken from Palstra
et al. [15]).

The rapid decrease of the activation energy for MgB, for fields B> 1T reflects
a dramatic loss of the current carrying capabilities of this superconductor with
increasing magnetic field. This rapid decrease is due to the weakening of the flux-
line pinning. A possible reason for the unusually strong magnetic field dependence of
the activation energy of the TAFF process in MgB, may be due to the appearance of
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Figure 5. Dependence of the activation energy, Uy/k 5, on magnetic field for the investigated
samples (solid squares, 400 nm thick MgB, film deposited on sapphire; solid triangles, 2.5 um
thick film deposited on LiNbO3). For comparison, the weak power-law dependence U, ~ B™",
n=1/6 and n=1/3 for two linear parts of the U,(B) dependence, for a high-T. superconduc-
tor (solid circles, data for Bi-Sr-Ca-Cu-O sample taken from [15]) is given.

thermomagnetic instabilities of the type considered by Mints and Rakhmanov [17].
These instabilities would lead to a complex flux dynamics, such as the dendritic flux
instability in MgB, films, found recently [11] for c-axis textured films in a magnetic
field oriented perpendicular to the plane of the film. The magneto-optical measure-
ments demonstrate a ‘““fractal-like” structure of the flux penetration with an amount
of the flux-dendrite density, which shows a strong increase with increasing magnetic
field. Mesoscopic flux jumps appear as a result of the thermomagnetic instability
[18]. More generally, as analysed by Tinkham [19], thermal instabilities may have
disastrous consequences for superconducting magnets and cables because the
materials may rapidly heat up due to the dissipation of energy associated with flux
creep. Therefore, for thermal stability of a superconductor, an increase in local heat
production due to more rapid flux motion has to be met by an increased outflow of
heat to the surrounding material.

From the reported results, one may conclude that the strong magnetic field
dependence of the activation energy Uy( B) is an intrinsic property of MgB,, because
a quite similar strong U,(B) dependence was observed both for samples with a
homogeneous smooth microstructure prepared on sapphire substrate and for very
rough films deposited on LiNbOj; substrate.

The unusual flux creep behaviour of magnesium diboride needs further investi-
gation, especially in view of future applications, for which an increase of the flux line
pinning and a thermal stabilization of wires and tapes are necessary for electrical
transport with high current density.
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FRACTAL GEOMETRY IN SUPERCONDUCTIVITY
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Institut fiir Physik, Universitdt Augsburg, D-86135 Augsburg, Germany

The influence of fractal geometry on superconductivity has been analyzed for superconductors with
different Euclidean dimensions. The complexity of fractal structures gives rise to a ,,multi-crossover
behavior in one-dimensional Nb/Cu fractal multilayers, ,,quasi-2D Parks-Little effect® for two-
dimensional fractal networks, and temporal fractality for three-dimensional high-T. superconducting
ceramic samples. Artificial fractal structures serve as a suitable model object for simulations and for
experimental studies of disordered superconductors and superconducting devices with complicated

topology.

INTRODUCTION

The last two decades witnessed an explosive growth in theoretical and experimental contributions to
fractal geometry. It is of general interest to investigate how familiar physical properties are modified in
fractals, first because of numerous examples of fractal structures in nature, and second because of their
similarity to inhomogeneous materials. At the same time novel superconducting materials and devices
with complicated topology raised new problems and questions. How does the complexity of billion
interconnections of superconducting computer with Josephson junctions influence its parameters? How
strong is the influence of the fractal geometry in a superconducting cable consisting of thousands of thin
superconducting filaments in a non-superconducting matrix? What is the origin of long-time relaxation
processes in magnetic field observed in high-T. superconductors? Some of these problems of
superconducting systems with fractal structure are discussed.

1. ONE-DIMENSIONAL FRACTAL MULTILAYERS

The Nb/Cu multilayers (ML) were prepared in an ultrahigh vacuum system (base pressure 10" mbar)

onto sapphire substrates using computer-controlled electron beam evaporation, details of the system
have been described elsewhere [1]. The geometry of prepared fractal ML followed the triadic Cantor set
[2]. By varying the dividing factor » (0 <r < 0.5) we
could change a fractal dimension of the multilayer, D, =
In2/In(1/r), and obtained structures with a fractal
dimension between two limits D, = 0 (for a single film » =
0) and D, = 1 (for a periodic ML r = 0.5). The total
thickness d,,; of a fractal multilayer S, with a number of
repeat scales n is given by d,,.(S,)=(1/r)""(d/r). The type
of layering of ML strongly determines their 7, and B..(7)
behavior, as one can see in Fig.1 and Fig.2. The critical
temperature for fractal ML decreases with increasing of
the fractal scales number n, according to a scaling model
calculated by Yuan and Whitehead [3], while for simple

W7

-

2

—a 1
B,

v 1 Ay

Fig.1. T.. of fractal and periodic Nb/Cu

ML vs.

inverse Nb-thickness 1/d. Solid

lines are guides to the eye. Dashed
curves show the theoretical calculation

[3] for fractals S, S,, S; with D, = 0.63.

periodic ML it remains constant with increasing number
of periods p. The influence of fractality on a critical
magnetic field parallel to the layers is demonstrated in
Fig.2, where data for samples with different geometries
(single Nb film, periodic ML, and fractal ML) are
presented. At low temperatures all samples show a two-
dimensional behavior, i.e. square-root dependence B..;(7)
~ (1 — I/T,)"*. The single film clearly exhibits the 2D
behavior of B,,;(T) at all temperatures 7 < T, , whereas
the dependence B.,;(7) for fractal ML and periodic ML
distinctly changes above the crossover temperature 7,
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(marked by arrows). In the region 7., < T < T., B..;(T) can be described by
Bon(T) ~ (1 - T/T)’ )

T/T,
Fig.2. Parallel critical magnetic field B.,;(7T) vs.
reduced temperature 7/7. for a single Nb film S,
a periodic ML Pg, and fractal S; with D, = 0.63,

dw =175 A.

where the exponent f strongly depends on the
type of layering: for periodic ML three-
dimensional behavior with f = 1 is observed,
whereas fractal ML shows f'= 0.75. According
to the scaling theory [4] near T, a temperature
dependent superconducting coherence length
E:(T) becomes successively comparable to the
different fractal scales (» = 1,2,3,..). This leads
to the ,,multi-crossover” or fractal behavior of
the parallel critical magnetic field B.;(7) with
non-integer exponent f.

2. TWO-DIMENSIONAL FRACTALS —
SIERPINSKI GASKET

A family of regular fractal networks — Sierpinski
carpet (SC) and Sierpinski gasket (SG) have an
Euclidean dimension 4 = 2, and fractal
dimension D, = In3/In2 = 1.585 for SG and Dy,

= 1.8928 for SC [2]. Because of their dilatonal symmetry, statistical, mechanical, transport and

superconducting properties of SG are exactly solvable, making these fractals an attractive model system.

Experimental measurements of the superconducting-to-normal phase boundary, 7.(B),

for SG-fractal

network, prepared from superconducting Al thin film, demonstrate a very unusual oscillating behavior
of the transition temperature (Fig.3b) with a fine structure as a consequence of Parks-Little effect in a
two-dimensional network of holes. Self-similarity of the fine structure of the 7.(B) oscillations is

described by the Goldman equation [6]
a)

b)

B0 T

Fig.3. a) An electron micrograph of a fourth-order Sierpinski gasket, prepared from 100 nm thick Al

film;

b) The superconducting transition temperature as a function of external magnetic field, 7.(B), for the

Sierpinski gasket [6].
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AT/ Teo (0/90 = 0.5) = [E(0)/Lo]* arccos’[e(0/do= 0.5)/z] = 0.024

Fig.4. Cross-section of the Nb;Sn
multifilament commercial cable,
produced by Airco Company [5].

@
here ¢, = hc/2e is elementary flux quantum, &(0) =0.26 mkm
is the GL-coherence length of the Al film, z is the node
coordination number of the Sierpinski gasket ¢ = 4 for the
planar SG), Ly=1.73 mkm is the length of the Al elementary
triangle in the gasket (Fig.3a). Experimentally, the critical
temperature decreasing in magnetic field at the points ¢/¢ =
0.5 is AT/Te (0/99 = 0.5) = 0.025 is in perfect agreement
with theoretical equation (2). The last result reflects a direct
influence of fractal complexity on superconductivity. One
can compare the artificially prepared Sierpinski gasket in
Fig.3a with the real picture of fractal-like structure of a
multifilament superconducting cable (Fig. 4) and make
conclusion about necessity to take into account the influence
of fractal geometry on superconducting properties of such
materials.

3. THREE-DIMENSIONAL
FRACTALS

3D fractals demonstrate a more complex behavior, than the
1D multilayers or 2D networks. Properties of the 3D fractals
are characterized by either spatial or temporal fractality. One
of the ,natural“ 3D fractal system is the high-7, ceramic

SUPERCONDUCTING

oxide, where the long-time relaxation effects are observed.

The relaxation of the thermoremanent magnetization M (the quantity of magnetization, remained in
superconductor after switching off the external magnetic field) was investigated as a function of time for
various high-7, ceramics, using rf~-SQUID magnetometer [7]. As one can see in Fig.5, where results for

H
5 1
- B ".-
3
B
] o "
é- By 2 1
"
- o "".._\_
= AL |
|-l .II.
- .!‘_
T
s s m saal PLAENEN
0’ w'
s
Fig. 5. Time dependences of the

thermoremanent magnetization M(t) for
YBa,Cu;07 (1), BLSr,CaCu, 0405 (2),
and BaPb ;5Biy,50; (3) polycrystalline
samples. 7 = 42K, external magnetic
field B=2mT.

some investigated samples are shown, all the experimental
time-dependences M(t) are well described by the

logarithmic law

M) =M, — Alnt, 3)
where the remanet magnetization at the moment 7 = 0, M, ,
and decay rate, A , are constants. This relaxation behavior
(3) is caused by existence of the hierarchy of
superconducting loops in the fractal network of ceramics
(,,Sierpinski pyramid®, a three-dimensional variant of the
planar Sierpinski gasket, serves as a mathematical model of
such porous media). This leads to a wide range of
relaxation times for magnetic flux motion, and, as a result
the temporal fractal behavior of the superconducting
porous media in magnetic field is observed.

4. CONCLUSION

One can see that the complexity of superconducting
systems with fractal geometry directly influences their
main properties. This correlation between geometry and
superconducting properties should be taken into account
when one designs superconducting devices and materials
with complex topology.
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H.¢.1., npogp. B.I. Topoxos
Wncmumym ¢unocogpuu PAH

H.¢p.-m.n., npog. A.C. Cudopenxo
Wncmumym anexmpoHuKu t npoMuluneHHbIX
mexHono2utl

AH Monodosuvt

POJIb TEOPETUMYECKUX
VICCIIEOOBAHUM B PA3BUTUU
HOBEMIINX TEXHOJIOTUN

B mocnepnee Bpems Bce 607blIe ¥ 60MIbIIE pa3faeTcs TONI0COB O He0o-
XOZIMMOCTH TIOBBIIIEHNA Pe3yIbTaTUBHOCTY HayK!, BXXHOCTU He CTOTIbKO
($yHIAMEHTAIbHBIX, CKOJIBKO NPUKIATHBIX MCCTIENOBAaHMII M Pa3paboTKy
COBpEMEHHBIX TeXHOJIOTHUI, CHYD)KEHMM 3aTpaT Ha HayKy B LIeJIOM U B 0CO-
OEHHOCTM Ha e€e TeOPEeTHYECKYI YacTh, JOCTYDKEHMA CaMOOKYIIAeMOCTH
HAyYHBIX pa3pabOTOK 3a CUET VX CKOpeJIIero BHEAPEeHNs B IIPAaKTUKY. B
0COOEHHOCTY 3TYU TOJI0CA YCUIMBAIOTCA CO CTOPOHBI YMHOBHMKOB OT Hay-
Ku. Vctopukam u ¢punocopaM HayKy, Kak U CAaMUM YYeHBIM, paboTaIomuM
Ha ITlepeflHeM Kpae HayKy, OfHAKO, XOPOIIO M3BECTHO, YTO 0e3 pasBUTHA
($yHIAMEHTAIBHBIX U TEOPETUYECKMX HAYYHBIX MCCIENOBAHMII HUKAKUX
IPUK/IAJHBIX pPe3yIbTaTOB OXXUAATh He IPUXOAUTCSA, XOTA 3TU Pe3y/IbTaThl,
BO3MOJKHO, TTOABATCA C HEKOTOPOIl BpeMeHHOI cBIKKOI. PuUsnKaM-3KC-
IIepMMEHTAaTOpaM, KCTaT! CKa3aTh, TAKXKe aOCOMIOTHO fACHO, YTO CETOHHSA
HMKAKOJ CKOJIBKO-HMOYb 3HAYMMBI pe3yIbTaT B HayKe U TeXHUKE He
MOXeT ObITh IOTy4YeH 6e3 IpeaBapuUTeIbHOTO VM TIOCIENYIOEro TeOpeTHn-
4eCKOTro MCCIefloBaHMA. B TaHHOI cTaTbe MBI XOTeNM OBl IPUBECTV KOH-
KpeTHble IIpMMepbl U3 HeflaeKoro MpOIIIOoro, oKa3blBawollye He TOIbKO
3BPUCTUYECKYI0 ¥ MUPOBO33PEHUYECKYI0 LIeHHOCTb TeOpeTN4ecKoil HayK,
HO U ee BaXHOCTb A/A pa3BUTHA HOBENIINX TexXHomoruii. Passutue Ha-
HOTEXHOJIOTWII JEeMOHCTPUPYeT Bo3pacTaHue pomu (yHaMeHTaTbHbIX
VICCTIeTIOBaHMII, 6€3 KOTOPbIX HEBO3MOXKHO )1 HAaHOIIPOM3BOACTBO. 3/ieCh
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caM Hay‘-IHbe/i IKCIIEPUMEHT C/INBAETCA C MHXXEHEPHbIMU paSpa6OTKaMI/I, a
HaHOIIpOM3BOJACTBO BOO6HI€ CTAaHOBUTCA HEOTACTVIMBIM OT HAYyYHOI'O 9KC-
IIEPUYIMEHTA, IIOATATNBASACh HEBOJIPHO K €T0 HeM30eXxXHO BBICOKOMY Hay49HO-
TEOPETUIECKOMY YPOBHIO. B 10 xe Bpe€MA MHOTVE «BaXHbl€ COBPEMEHHbIE
q)MSM‘IeCKI/IC NCCIENOBaHNA CTaIN BO3MOXHBIMU TOTIBKO IIOTOMY, 9TO II0-
ABNMIACH TEXHOJIOTUA CO3JaHUA HaHOCTPYKTyp»lIIOSTOMY,KOFH&FOBOPHT
O HAHOTE€XHOJIOI'MM KaK O HAHOTE€XHOHAYKE, TO ITIOAYEPKMBAIOT MMEHHO 3TOT
ACIIEKT, a HE CHIMDKEHME TEOPETUIECKOIO YPOBHA IO YPOBHA peMeC}IEHHOﬁ
ITPaKTUKN. B HaHHOIuA CTaTb€ Ha [IBYX XapaKTE€PHbIX IIpMMEpaX NpOAEMOH-
CTPUPOBAHO, KaKYyI0 BaXXHYIO pO/Ib UTPAIOT TEOPETUIECKIE NICCIENOBAHNA B
pas3BuTUN HOBENMIINX HAHOTEXHOIOTUIA.

ITpumep c o6HapyKeHMeM HOBOTO (PM3MYECKOTO SIBEHUS — BO3BPAaTHOI
CBEPXIPOBOJVIMOCTY B HAHOCTPYKTypax

BaxHOCTb B3aMMHOrO BIMAHMA (YHZAMEHTaIbHBIX TEOPMil, COBpe-
MEHHOTO 3KCIIEpMMEHTA ¥ HOBEJILVX TEXHOIOTHIA, IPOUJUTIIOCTPUPYEM IIpe-
JIe BCETo Ha IpyMepe 0OHAPY>KeHVS HOBOTO (PU3NUYECKOTO AB/IEHNA — BO3-
BPaTHOI CBEPXIIPOBOAMMOCTY B HAHOCTPYKTYPax.

SIBnenmne cBepXIpPOBOJUIMOCTY, T.€. IOTHOE OTCYTCTBYE 3NIEKTPUIECKO-
IO CONPOTUBJICHNA Y HEKOTOPBIX MaTepuasoB ! CIUIABOB 0OYCIOB/IEHO TaK
HasbIBaeMbIM «(peHoMeHoM Kymepa» — 06pasoBaHyeM CBA3aHHOTO COCTOS-
HA, KYIIEPOBCKOJ ITaphl — KBa3MYaCTUIbI, COCTOAILEN U3 IBYX 9IEKTPOHOB
C aHTHIIApaJUIe/IbHO HAIIPAaB/IeHHBIMY CIIMHAMMY (CIIVH — COOCTBEHHBIN Mar-
HJUTHBII MOMEHT 3/IeKTpOHa). Takue KBa3M4acTHIbl ONMCBIBAIOTCS €AVHON
JUIA BCETO CBEPXIIPOBOJHMKA BOTHOBOI (YHKI[VE 1 IepeMeIalTcs BHY-
TPY CBEPXIIPOBOJAILLETO MaTepuasa, He PaccerBasAch Ha jedeKTax 1 Ipu-
MecsX, T.e. 6e3 IUCCUIIALVIV SHEPTHM, @ 3HAUUT, U 6e3 3/IeKTPOCOIPOTHBIIe-
HyA. Cpefu CIelyancToB, 3aHMMAOIINXCA CBEPXIPOBOANMOCTBIO, ObIIO
€CTECTBEHHBIM CYUTATh, YTO APYTO€ CHIBHOKOPPEINPOBAHHOE COCTOSHME
- deppOMarHeT3M, AB/IACTCA MOMHBIM aHTUIIOAOM, aHTAaTOHUCTOM CBEpX-
IPOBOJAIIETO COCTOAHMSA, IIOCKONBKY (PeppOMarHUTHOE YIOpAHOYEHMe
IIPEAIoaraeT CTPOro IapajieJibHOe OPMEHTUPOBaHMUE CIIMHOB 3/IEKTPO-
HOB 1 TeM CaMBbIM, JIOJDKHO IIPUMBOIMTS K paspylieHuio Kyneposckux map u
CBEPXIIPOBOAVMOCTIL.

1 H. Ahmed. Nanostructure Fabrication. In: Proceedings of the IEEE, 1991, Vol. 79, No 8, p.
1140
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3Has BbIIIECKa3aHHOE, MOXKHO IIPEACTaBUTD cebe yayBIeHme (e He
cKkaszaTb 0OJIbIe) CHEIVATNCTOB, KOIJja OHM IpounTtanyu B 1964 rogy pa-
6oty coBetckux ¢usukos, Anaronus Jlapkuua u FOpus OurHHMKOBa' U
OJIHOBpPEMEHHO BBILIEAIIYI0 paboTy HeMelKux Teopetukos Ilerepa Dynze
u Puyappa @eppenna® — B 9TUX ABYX yAMBUTEIBHBIX paboTax Oblla Teope-
TUYECKV ITIpefcKasaHa BO3MOXXHOCTb OOHApy>KeHVS CBEPXIPOBOAVIMOCTU
B ¢eppomarHeruke! IIpaBaa, 3Ta BO3MOXHOCTb TVMUTHPOBA/IACDH II€/IBIM
PAOM TPYAHOBBIIOMHVMMBIX YC/IOBUIL, YTO CHENAJI0 3a/ady OOHapyXeHMs
TPEXMEpHOTO CBEepXIpOBOAALIero coctosAaHua Jlapkuna-OB4MHHIKOBA-
Dynpe-Deppenna (JIODD, Ha3BaHHOTO B MUTEPAType 110 IMEHU TEOPETH-
KOB, IIPeICKa3aBILINX 3TO COCTOSIHIE) IIPAKTUYECK) HeBBIIIOTHUMOIL.

BoT Ha 3TOM 3Tame CTAaHOBUTCHA OTYET/IMBO BUIHA VICKIIOUNMTETbHAS
BO)XHOCTb ITyOOKOTO PYHZAMEHTATbHOTO aHA/MN3a IPOO/IeMBI.

l3BecTHble pusuku-TeopeTkn Anexcansp bysaun, 3opan Pajosuy n
Jlenap Tarupos mccnefoBany BO3MOXHOCTb TOCTPOEHUA «KBa3MOJHOMEP-
Horo coctostHusA JIOD®», BIOpaB B kKauecTBe MOAEIBHOIO 00BEKTA UCKYC-
CTBEHHBbIE CJIOVCTbIE HAHOCTPYKTYPbI, COCTOAILINME U3 YepeOBaHN CIOEB
¢deppomarneruxa (F) u cmoes cBepxnpoBopHmka (S), Kak HoKasaHo Ha puc. 1.

S F
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RUGHUT JaIuMOmr
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Fr— r X

— >
SIF unTepcheic

Puc. 1. Cnowucras CTPYKTYypa «CBEPXNPOBOAHUK — d)eppOMarHETVIK»Z NOCTOAHHAA
no amnnutyae BOJIHOBaA d)yHKLlVIﬂ KynepoBCKMX MNap B CBEPXNPOBOAHMKe (S)
CTaHOBUTCA OCLI,VIJ'IJ'II/IpleLLlEIh B Cnoe (beppomarHeTVlKa (F), n3meHeHmne TonwnHbl CnoA
<|>eppomarHeT|/|Ka (I'IOKa3aHO BEPTUKaIbHbIMKA  LUTPUXOBbIMUN I'II/IHI/IﬂMVI) npnBoanT K
ocnabneHvio unu yCcnneHuo CBepxnpoBognmocTu, HaBeﬂeHHOI;I B d)eppOMarHI/ITHOM
cnoe n, Kak cneacrteme, K noABneHUto OCL[I/IJ'IJ'II/IpyIOIJ.l,EVI 3aBUCMMOCTM TemMnepaTypbl
ceepxnpoBogAllero nepexoaa Tc OT TOJILWUHbI CnoA (beppOMaFHETVIKa.

B Takoit reoMeTpuy CTAaHOBATCA HECYIIECTBEHHBIMIY OTPaHMYCHN Ha
BeINYMHY O0OMEHHOTO IO/ peppOMarHeTHKa, KOTOpbIe OBUIN IIOTyYeHbI B
paborax JIODD, u BO3MOKHOCTD peann3alyuu 9K30TUIECKOTO CBEPXIIPO-
BOJAIIEr0 COCTOSIHYA CTa/Ia O4EBUIHOMN I 9KCIIEPUMEHTaTOPOB.
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ITocne mosiBnenust pabor A. Bysauua u 3. PagoBuya' B Hauasie feBsHO-
CTBIX TOJIOB HECKOJIbKO TPYIII SKCIEPUMEHTATOPOB B BEAYIIMX LEHTpax
MUpa NPEeANPUHSIN IIONBITKYM OOHAPYXWUTh OCUMIIMPYIOLIYI0 3aBUCHU-
MOCTb KPUTHYECKO TeMIIePaTypbl CTOMCTHIX HAHOCTPYKTYP CBEPXIIPOBO-
IHUK-(peppoMarHeTnK, npeackasannyio A. bysauueim, 3. Pagosuuem u JI.
TaruposbiM. OgHAKO pe3yIbTaThl IOMYYaaMCh HEBOCIPOM3BOAVMBIMU U
HEOJHO3HAYHBIMIL.

Ha gaHHOM 9Tare nposBuiIach BTopas BaXkHas 0COOEHHOCTb HAaHOHAY-
KU — HeOOXOVIMOCTD ITyOOKOTO MEXAVCIUIIIMHAPHOTO aHA/IN3a SKCIIepy-
MEHTa/IbHBIX TeXHOIOTMIL.

[pymnma nccneposateneit us yuusepcutera . Ayrcoypra (P. Tupekc, 3.
XOpH) COBMECTHO C TPyHIOi 13 VIHCTUTYTa 97€KTPOHMKYU U HPOMBIII-
neHHbIx TexHonoruit B Kummnuese (A. Cugopenko, B. 3gpaBkoB) mpoana-
mm3upoBany 6uHapHble (pa3oBble AMarpaMMbl OOBLIOTO KOMMYECTBA Iap
MeTa//IoB (peppPOMArHUTHBIX ¥ CBEPXIIPOBOAAIINX U OOHAPYXMIN IApy,
OIITYIMA/IbHO TOAXOASAINYIO /I pelleHNs 3aJadi: CBEPXIPOBOSHMK HMO-
Ouit 1 peppoMarHeTUK HUKe/b, 00/1ajasi MUHIMA/IbHO B3aVIMHON PacTBO-
PMMOCTBIO, CHOCOOHBI 06€CIIeYNnTDb Pe3Ky0 OFHOPOAHYIO TPAHNUILY pasjena
(«mHTepdeiic»), HeOOXOAMMYIO /I peanu3alyuy IOAXOAAIIe/l HAHOCTPYK-
TYpBHL.

AHanus MeTOA0B, UCTIONb3YEMBIX /IS IPUTOTOB/ICHNS CBEPXIIPOBOJ-
IUX CTPYKTYP, YKa3a/l Ha MaTHETPOHHOE HallblIeHNe, KaK Ha HaVTyJIINiA
B JJAHHOM C/Ty4ae TeXHOJIOTMYeCKUII Ipoliecc, 00eCIeunBaoIil BLICOKYIO
CKOPOCTb HaIlbIJICHNS.

HaxoHel], BbISB/ICHHAas HEBOCIPOM3BOAMMOCTD pe3y/IbTAaTOB IIpef-
IIECTBYIONINX 9KCIIePMMEHTA/IbHBIX IPYNIl ObIa 00ycloBIeHa 6OJBLION
IIUTEIbHOCTBIO IPOLeCCOB IPUTOTOBJIEHNA HAHOCTPYKTYP IIpU IIOC/IeH0-
BaTeNbHOM HatmbuteHnu 15 — 20 06pasios. []/1s pelienns sToit 3ajadu — 10-
CTVDKEHMS BOCIHPOM3BOAVIMOCTY 3KCIEPUMEHTA/IbHBIX Pe3y/IbTaToB, OblIa
paspaboTaHa ¥ 3alaTeHTOBAHa CIel[Va/IbHAsA TEXHOJIOTMYeCKas IpOLefy-
Pa, I03BONMUBINASA TpynIe U3 VIHCTUTYTA 9/1eKTPOHMKY ¥ IIPOMBIIITIEHHBIX
TexXHONorui MOJJaBCKOI aKafleMIy HayK peaq3oBaTbh HOIydeHue BCeil
cepyn 13 40 HAHOCTPYKTYP «HMOOMIT/HUKENIb» M «HNOOUII/HEeKe/b-Mefib» B
eIVHOM IIMKJIe HAIIbICHVS B eAMHBIX BaKyyMHBIX ycrnoBusax. Kak pesynb-
TaT, IOC/Ie0Ba/I0 OOHAPYXXEHMe OTYET/IMBBIX OCLVJUIALMI TeMIepaTypbl

1 A V. NTapxun, 10.H. OpunaHukos. HeogHOpogHOE COCTOSIHME CBEPXIIPOBOAHMKA. B:
JKypHarn skcrieprMeHTaIbHON 1 TeopeTndeckoit pusnku, 1964, vol. 47, p. 1136-1146
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CBEPXIIPOBOJAIIErO IIepeXxofa MPUrOTOBIEHHBIX HAHOCTPYKTYP «HUOOMIt/
HMKeNIb» Y IMyOOKMX OCLUUIALIUI, JOCTUTAIOIVX IOMTHOTO IIOfaBJIeHMs
CBEPXIIPOBOJVIMOCTY C IOC/IEAYIOIIVIM ee BOCCTAHOBJIeHNEM (BO3BpaTHas
CBEPXIIPOBOJVIMOCTD) B HAHOCTPYKTYpaxX HMOOWIT / HUKe/Ib-Mellb, KaK II0-
Ka3aHO Ha pJC. 2, KaK sIBHOE CBUIETENbCTBO pealn3alyuy KBa3suogHOMep-
Horo JIOD® cBepXmpoOBOJALLETO COCTOSIHMS B MPUTOTOBIeHHBIX Nb/Ni
HAaHOCTPYKTypax.l
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Puc. 2. OcumnnupyioLlas 3aBUCMMOCTb (a) TeMMepaTypbl CBEPXNPOBOAALLErO Nepexoaa,
T., HAHOCTPYKTYP HNOOWIA/Meab-HIKENb B 3aBUCUMOCT OT TONWMHDI GEPPOMAarHUTHOTO
cnoa d.,, U «BO3BPATHaA CBEPXNPOBOAMMOCTb» (b) B HAHOCTPYKTYpax HMO6Mit/Meab-
HUKeNb, Kak CBUIOETENbCTBO BO3HUKHOBEHWA KBa3MOAHOMepHoOro coctosHua JIOO®.
SKCneprIMeHTanbHble pe3ynbTaThl B3ATbl U3 paboTbI?, CM/IOLHbIE KPMBbIE HA pUC. a U b —

pacyeT no Teopun Tarnpoea.

1 Fulde, P. & Ferrell, R. Superconductivity in a strong spin-exchange field. In: Phys. Rev.
1964, vol. 135, p. A550-A563

2 Radovi¢, Z., Dobrosavljevi¢-Grujié, L., Buzdin, A.l. & Clem, J. Upper critical field of
superconductor-ferromagnet multilayers. In: Phys. Rev. B, 1988, vol. 38, p. 2388; Z. Radovich
M. Ledvij, L. Dobrosavljevi’c-Gruji'c, A. I. Buzdin, and J. R. Clem. In: PRB, 1991, vol. 44, p.
759
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Takum o6pasom, peleHre 3ajaun B HAHOTEXHOHAYKe ¢ HEOOXOIMO-
CTbI0 TpeOyeT TeCHOro B3aVIMOJIENICTBYA CIIELaTINCTOB 13 IIMPOKOTO KPY-
ra obyacreii, YTO fieflaeT HAHOTEXHOHAYKY MEX/VICIMIUIHAPHOI 110 CBOEI
CyTH.

IIpoexTHas yCTaHOBKA, O[fHAKO, OKa3blBaeT BIMAHNE HA M3MEHEHUe
IPMOPUTETOB TAKOTO KOMIIIEKCHOTO MICC/IEIOBAHMA, CIIOCOOCTBYeT HhOopMu-
POBaHMIO OTHOLIEHNA K HAYYHOMY 3HAHMIO He TONIbKO KaK K 3HAHUIO O YeM-
TO, HO ¥ KaK K CPEJICTBY JieATeIbHOCTH.

B HaHOTeXHONMOrMM MCCEOBaHMe 4acTO VHUIMMPYETCA HEKOTOPOi
VIH)XEHEPHOII 3aJjadeil, a caMO OHO MMeeT IMPOeKTHYI0 $OpMy M HO CyTH
JiefIa AB/IAETCA IPO6IeMHO OPUEHTUPOBAHHBIM MCCTIEOBAHVEM.

B cydae peammsanuy JIOD® cocToAHMA OTKPbIBAETCA BO3MOXKHOCTD
Co3flaHMA NPUHLUINMANLHO HOBOTO HAIPaB/leHUsA — CIOMHTPOHMKH, T.e.
37IEKTPOHHBIX NIPUOOPOB, MapaMeTpbl KOTOPHIX 3aBMUCAT OT HAINlPaBIEHMA
CIIVHA 37IEKTPOHOB (CM. pKC. 3), B OT/IMYME OT OOBIYHON NIEKTPOHMKM, «HE
3HAIOIIEll O CYLIeCTBOBAHUY CIIVHA», T.e. HEYYBCTBUTEIBHON K 9/IeKTPOH-
HOMY CNMHY. D/IeMeHTbl COMHTPOHMKM, TaKue KaK «CIVMHOBBIN BEHTHUIIb»
(cBepXOBICTpOfEIICTBYIOIEe IepeKIoYaloliee 1 CBEPXMIHUATIOPHOE
YCTPOJICTBO), MOCTY>KaT 6a30i1 1A CO3[JaHNA MOLIHBIX KOMIIBIOTEPOB HO-
BOT'O IIOKO/IEHN .

kK

Puc. 3. Ilpupopa JIODPD cocrosnus. (a) Pacmennenue («pa3gBuxk-
Ka») 30HBI IPOBOAUMOCTU (HEepPPOMATHUTHOTO MeTa//Ia Ha BeIMYMHY
06MEHHOII SHEPIUM MATHUTHOTO HONsA, E_: nmoj BAusHMEM 0O6MeHHO-
ro nonA ¢peppoMarHeTuKa 30Ha IPOBOAMMOCTH pacIIeN/IAeTcsa Ha ABe
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IOA30HBI C HPOTUBOMOIOXHO HAIPABIEHHBIMIU 3JIEKTPOHHBIMU CIIN-
HaMy («MMHOPUTU» — CIIMH BHU3 U «MaXOPUTU» — CHUH BBepx). (b)
CedveHne 30HBI IPOBOJUMOCTY Ha YPOBHE SHEPTUY, PABHOM SHEPIUN
®epmu (T.e. MaKCHMaIbHOIN JHEPTUM ITEKTPOHOB MPOBOAUMOCTH B
MeTasne). NeKTpoHsl, obpasywimne KymepoBckywo mapy ¢ npoTuso-
II0TI0)KHO HAINPaBIE€HHBIMU MMITYyJIbCAMM, HAXOAATCSA B Pa3HbBIX MOA-
30Hax (3eeHble (CBeT/IbIE) B IO30HE MAXXOPUTH U KpacHble (TeMHbIe)
- B [I0/j30He MMHOPUTH). BUIHO, YTO BOTHOBBIE BEKTOPA 3TUX ClIapeH-
HBIX 97IEKTPOHOB B CyMMe COCTaB/IAIOT OT/IMYIHYIO OT HY/ISI BETUINHY —
CyMMapHbIli MOMeHT Tapsl, hQ, = hAk = E_/v, 4To 1 ABnAeTCA I/1aB-
HOJl TIPUYMHOI BO3HUKHOBEHNUS HEOZHOPOLHOTO CBEPXIPOBOMSIIETO
JIODD cocTOsIHUSA C HEHY/IEBBIM IIAPHBIM MOMEHTOM, YTO MPUBOJUT K
OCLM/IINPYIOLIEMY ITapaMeTPy HOPsAKA M OCHU/UIALMAM TeMIIepaTy-
PBI CBEPXIIPOBOMSIETO ITEPEXOa.

Takum 06pa3om, Kak BUIHO 13 BHILIENPUBELEHHOTO [IPUMepa, B HAHO-
HayKe, C OHOJ CTOPOHBI, KaK B K/IACCHYECKOM eCTECTBO3HAHMY, HA OCHOBE
MaTeMaTNYeCKIX MpPeACTaBIeHNIT ¥ 9KCIIEPUMEHTAIbHBIX JaHHBIX CTPOSIT-
51 00BSICHUTE/IbHBIE CXEMBI IIPUPORHBIX sIBTIEHMIT 1 GOPMYIUPYIOTCS TIPES-
CKa3aHMs XOJIa OIpe/ie/IEHHOTO THIIA eCTeCTBEHHBIX IIPOL[ECCOB,  C APYTOi
CTOPOHBI, KaK B TeEXHIYECKIX HAayKaX, KOHCTPYUPYIOTCSI He TOIBKO ITPOEKThI
HOBBIX 9KCIIEPVMEHTATbHBIX CUTYALNIT, HO U CTPYKTYPHBIE CXeMbI HOBBIX,
HEVM3BECTHBIX B IPUPOJiE U TEXHIKE HAHOCUCTEM (CM. puC. 4).

B crpykType 06011 Hay4IHO! TEOPUU HAPSIAY C KOHIIENTYaIbHBIM U
MaTeMaTHYeCKIM aIlllapaToM BAXKHYIO POJIb UTPAIOT TeOpeTUYECKIe CXe-
MbI, 06pasyrolye CBOeoOpas3HbIli BHYTPEHHMIT CKeeT TeOPUM. ITU CXEMBbI
IPEACTAB/LIOT COO0I COBOKYITHOCTD aOCTPAKTHBIX 00BEKTOB, OPUEHTHPO-
BAaHHBIX, C OZHOI CTOPOHBI, Ha IPYMEHEHNE COOTBETCTBYIOIETO MATEMATH -
YeCKOro aIliapara, a ¢ JPyroit — Ha MBICTIEHHBII 9KCIIEPMMEHT, T.e. Ha IIPO-
eKTMPOBaHME BO3MOXXHBIX SKCIIEPYMEHTA/IBHBIX CUTYALMil. ITO — 0coObIe
U/leaIM3MPOBAHHble IPeNCTaBIeHNsl (TeOpeTnIecKue MOJeNN), KOTOpbIe
9acTo BBIpaKATCs rpaduyecku (reomerpudecku). [IlprmepoM ux MoryT
OBITH 9/IEKTPUYECKIe ¥ MAarHUTHBIE CUJIOBble TMHUY, BBeeHHble Papane-
€M B KaueCTBe CXeMbI 37IeKTPOMATHUTHBIX B3anMmopeiicTBuit. «DapajeeBbl
JIMHUU CUJIBL, — TCa MaKcBemI, — 3aHMMAIOT B HayKe 06 57eKTPOMarHu-
TI3Me TaKoe XKe MO/IOKEeHNe KaK MYYKY VHUI B TeOMEeTPUI TOTIOXKEHA.
OHU N03BOMIAIOT HAM BOCIIPOM3BECTH TOYHBIIT 06pa3 mpeaMeTa, 0 KOTOPOM
MBI paccy/jaeM». [epl] NCIIO/Ib3yeT 1 pa3BUBAET Jajee 3Ty TEOPETUIECKYIO
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H TEXHOIOTHYCCKHE 3HAHHA O t“n'au“ii H HAHOCHCTEM
cnocofax WX NIrOTORICHHS .

Odvexnnan
obaacns
HAHORBIEH I

B IPHPO/HOR HIN BCKYCCTRENNON cpene

cxemy @apages O/ OCyLIeCTBIEHNA Y ONMCAHNUA CBOMX 3HAMEHUTBIX OIIbI-
toB. Hampumep, OH IpMBOANT M300paskeHNs, TaK Ha3bIBAEMOTrO IIpoLjecca
«OTIIHYPOBBIBAHNS» CUIOBBIX JIMHUI BMOPATOpA, YTO CTANIO PELIAOLIM
IJIA TIepefayy 3/IeKTPOMArHUTHBIX BOJIH Ha PACCTOSAHME U IOABJIEHU pa-
JOVIOTEXHUKY, ¥ aHANMU3UPYET paclpefieleHne CUI JJIs pasaudHbIX MOMEH-
T0B BpeMeHM. OH HasbIBaeT TaKoe M300pa)keHUe «HAT/LAHON KapTHHOM
pacrpefienieHNa CUIOBBIX MHMI». B Hanonayke maxozo poda 60110601l
npouecc uccnedyemcs Ha yposHe 00UHOUHO20 IIEKMPOHA, AMOMA UL MO-
JIeKy/ol, 4 maxxice Kaacmepa amomos u Monexyn. A Ha 0cHo8e MmaKo20 uc-
C71e008aAHUA, HANPUMEP, UX 60TTHOB0LL PYyHKUUU, CPOUMCA HAHOCUCMeMA,
BLINOTHAIOWAA 68 NPUHYUNE MY YHe PYHKUUI, HMO U PaduoOmexHu4ecKoe
ycmpoticmeo unu ezo snemenmol, Kak, HalpyMep, TPAaH3UCTOP, paboTaro-
I Ha ATOMAPHOM YPOBHe (CM. puc. 5), KOTOPBII «MOXET IepPeKTI0YaThCA
C KBAHTOBAaHHOI'O TOKOIIPOBOJISILETO COCTOAHMSA «BK/IIOUEHO» Ha HEIPOBO-
Jisilllee COCTOSIHYE «BBIK/TIOYEHO» ¥ 0OPATHO C IIOMOIIBIO IIOfja4y YIIPaBIIAI0-
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1I[eTO HAIIPSDKEHVsI Ha TPeTHil He3aBUCUMBbIIT 9/1eKTPof,.' B TexHIKe Takoro
pona rpaddeckye M300paXkeHNA UTPAIOT ellle Oo/lee CYLIeCTBEHHYIO POJIb,
IIOCKO/IBKY OfiHa 13 0COOEHHOCTEN MHXEHEPHOTO MbILIIEHNSA 3aK/TI0YaeTCA
B ONIepMPOBAHNM CXeMaMI U MOJIeTTbHBIMY IpeiCTaBIeHAMI.

ur Obermair,
TRING A
1By

nis
REPEATED Electrochemical Cycling a-ro“"u“ Kouuyra:rop
KDHTDDJ’II:HOQ Hal"lp}l)l(EHME

Fang- UIII}. Xi
Th Schi

INEKTPONUT
AgNO,+HNO; (aa.) £
3NEeKTPOA 3aTeOpa i

abouue 3nekTpoas E
Apu working electrodes

E TOK NepeknYeHna

Puc. 5. «MnnocTpauma skcnepumMeHTanbHoro obopynosaHusa. CepebpaHble KBaHTOBbIE
TOUYeUHble KOHTaKTbl BbIPALYMBAIOTCA  SNEKTPOXMMUYECKN BHYTPU MPOMEXYTKa,
VIMeIOLLEro HaHOPa3Mepbl, MEXAY OBYMA NeKTPoLaMu, HamiaBleHHbIMU Ha cybcTpare.
lMocne NOBTOPEHNA SNEKTPOXMMINYECKOTO NPOLIECca HaHeCceHWA/yaaneHns popmupyertcs
KOHTaKT C [BYMA YCTOWYMBBIMW COCTOAHUAMM» W [OCTUTAeTCA BOCMPOU3BOAUMOE
nepek/oUYeHre KOHTaKTa MeXAy ABYMA pabourmun SneKTpofamu, U3roToBIEHHbIMU 13
30510Ta (Au) C TOMOLLbIO HE3aBMCYMOTO 31IEKTPOAA 3aTBOPax.?

B COBPCMCHHOIZ TE€XHOHAyKe TaKOro poja MOJ€E/IbHbIE IPEACTAaB/ICHNA
CTPOATCA M ITPOUTPBIBAIOTCA C IIOMOIBIO KOMIIBPIOTEPHOI'O MOJETVIPOBaHMA.
B wnHanoTexHOMoruu Hay9YHO€ MCCIE€NOBAaHME BCETAA COIIPOBOXAAECTCA
KOMHbIOTepHOﬁ[ CI/IM}UIHIU/ICI?I " TO, YTO MbI BUAVM Ha 3KpaHe€ KOMIIbIOTEpa,
YK€ OIIOCpENOBaHO onpeneHeHHoﬁ Teopmeﬁ, Ha OCHOBE€ KOTOPOIZ IIOCTpO€HA
JaHHAaAN3MEPUTE/IbHAA CUCTEMA, €€ MATEMATNYECKNMUNIIPENCTABIIECHUAMMU,

1 A.S. Sidorenko, V.I. Zdravkov, A.A. Prepelitsa, C. Helbig, Y. Luo, S. Gsell, M.
Schreck, S. Klimm, S. Horn, L.R. Tagirov, R. Tidecks. Oscillations of the critical tempe-
rature in superconducting Nb/Ni bilayers. In: Ann. Phys. (Berlin), 2003, vol. 12, p. 37-50;
Zdravkov, V.1, Sidorenko, A.S., Obermeier, G., Gsell, S., Schreck, M., Miiller, C., Horn, S.,
Tidecks, R. & Taglrov L.R. Re-entrant Superconducthlty in Nb/Cu N1 bllayers In: Phys
Rev. Lett., 2006, vol. 97, p. 057004

2 Zdravkov, V.I., Sidorenko, A.S., Obermeier, G., Gsell, S., Schreck, M., Miiller, C.,
Hom, S., Tldecks R & Taglrov LR Re-entrant superconductlwty in Nb/Cu . Ni_bilayers.
Phys. Rev. Lett. 97 057004 (2006)
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3alIMTBIMM B IPOrpaMMe MMMUTAIMOHHOIO MopenupoBanusa. C opgHol
CTOPOHBI, 3TM MOJEIM OTPAXAT MHTEPECYIoLlle [AHHYI TEOPUIO
CBOJICTBA U CTOPOHBI peaJbHBIX OOBEKTOB, a C [PYroil — ABIAKTCA eé
OIlepaTMBHBIMU CPENCTBAMMU [y UM€aNN3UPOBAHHOTO IPECTABICHUA U
MaTeMaTH4YecKoro pacyera 3TUX OOBEKTOB, KOTOpPOE 3aTeM MOXKeT OBITh
IPaKTUYECKM pealN30BaHO B SKCIIEPUMEHTe ITyTeM yCTPaHeHMA T0OOYHbIX
B/IVISTHUI TeXHIYECKUM ITyTeM'.

B ecTecTBeHHOHAay4HOII TeOpuM ITaBHOE BHIUMAaHUeE yiendeTca He
CTPYKTYPHBIM, a IIOTOYHBIM CXeMaM, T.e. 0ObACHEHUNIO ¥ MpeACcKa3aHIIo
XOfla eCTeCTBeHHbIX mpomeccoB. OpHa >Xe M3 OCHOBHBIX 3afad
GYHKIVIOHMPOBAaHMA pa3BUTON TEXHMYECKON TEOpUM 3aK/II0YaeTcs B
TUPXVPOBAHUM TUIIOBBIX CTPYKTYPHBIX CX€M [/l BCEBO3MOXXHBIX
VIH)XEHEPHbIX TpeOOBaHUII U YCIOBMI, (OPMYIMPOBKA IIPAKTUKO-
METOAVYECKUX  DPEKOMEHJALMII  VMHXKeHepy-IpOeKTUpoBIIMKY.  Eé
abCTpaKTHBIM 00BEKTaM O00s3aTelbHO JIO/DKEH COOTBETCTBOBATb KIIACC
TUIOTETUYECKUX TeXHMYECKUX CUCTeM, KOTOpble ellle He CO3faHbl. B
Hejl BakeH He TOJIbKO aHa/IN3, HO ¥ CUHTE3 TeOPETUYeCKMX CXeM HOBBIX
TeXHNYeCKNX crcTeM. KoHCTpykTrBHaA QyHKIMA HAHOHAYKY, COMDKAIOIast
ee C TeXHMYECKOJl Teopuell, KaK pas U COCTOMT B €€ OllepeXKarolleM
pasBUTUM IIO OTHOLIEHMIO K MH)XeHepHOol mnpakTuke. Ilostomy B Heit
OIMHAKOBO B&)KHYI0 POJb MIPAIOT ¥ IIpe[CKa3aHMe XOJa eCTeCTBEHHbIX
IPOIIECCOB HAa HAHO YPOBHE, U THUPAXXMPOBAHUE CTPYKTYPHBIX CXeM
HOBBIX HAHOCKCTeM (B JAHHOM IIpMMepe TaKMX 3JIeMEHTOB CIVMHTPOHMKI,
KaK CBepXOBICTPOMEIICTBYIOLee IIepeKIoyaloliee U CBEpXMUHMATIOPHOE
YCTPOJICTBO — «CIIMHHOBBI BEHTWU/Ib» — CM. PUC. 6).

IIpyyeM B HaHOHayKe MCIONb3YIOTCA TEOPeTUYECKME KOHCTPYKTBI
Pa3IMYHBIX HAYYHBIX TEOpPWIl: KIACCMYeCKON M KBAaHTOBON (UMK,
K/IACCUYECKON ¥ KBAHTOBOM XMMMM, @ TaKkKe CTPYKTYpPHOI OMonoruy u
T.I., TOCKOJIbKY B HAHOCHCTEMaX Peann3yoTcs Gpuandeckie, XUMInIecKme 1
JlaXKe 61107I0TMYeCKIe IPOLIeCCHI.

O6 otkpeITUK poccuiickuM npogeccopom B.I. Becenaro nmpuuummna ot-
PULIATEIEHOTO OTPasKeHM

[lanee pedb mosigeT 06 OTKPHITUY IIOUCTHHE MUPOBOTO 3HAYEHN, CJie-
JIAHHOTO COBeTCKMM (pusukoM Becemaro eme B 1967 rony, ony4nBIINM He
TOJIbKO O7IecTsAlee MOATBEP)KAEHME, HO 1 Ba>KHbIE TEXHONOTMYECKIE TIPH-

1 Tagirov, L.R. Proximity effect and superconducting transition temperature in supercon-
ductor/ferromagnet sandwiches. Physica C 307, 145-163 (1998)
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CnuHmMpoHuka -
co3faHue INeKTPOHHbIX I'IDHSODOB, napameTpbl KOTOPbIX 3aBUCAT
OT HanpaeneHuAa cNMHa INeKTPpoHOB

CeepxnpoBOOHWUK HMOBWA 1 dheppoMarHeTHK HMKenb, 0Bnagan MUMHMMAanNEHOW B2aUMHOR
PacTBOPUMOCTEH), CNOCOBHLI 0BECNeYnTE PE3KYI0 OOHOPOAHYIO rpaHuUy pasaena («uHTepdeincs)
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% Moaynauusa ceepxnpoBoaUMOCTH
=

Puc. 6

NoXKeHMs1 6ojiee TPUALATK JIET CIYCTs B paboTax aMepUKaHCKUX VHXXeHe-
PpOB ¥ yY€EHBIX.

Jly4uie BCero aTy CUTyalMI0 OXapaKTepU30Bal B OTHOM U3 CBOVX MH-
TepBbIO, CaM Y4eHblil: «B Moell camoll epBOM cTaThe 51 MOKa3al, 4To KO-
3pPUINEHT MPETOMIIEHHS, KOTOPBI 0 TOTO CYMTAJNICS BCETrna MOJOXKH-
TENBHBIM, HA CAMOM JIeJI€ MOXKET OBITh M OTPHUIIATEIBHON BEIMUYNHOW. DTO
MOXeT OBITh TOTZa, KOTJa 3JIEeKTPUYEeCcKas W MarHUTHAs MPOHHUIIAEMOCTH
OKa3bIBAIOTCS OTPHIIATEIEHBIMH. DTO MOE TIpeacKa3aHue cOpUIOCh uepe3 33
rona, korga mpodeccop CMHUT peaan30Ball KOMIIO3UTHBIA MaTeprall C OTPH-
aTeIbLHBIM KO3 QHUIIMEeHTOM ITpestoMiIeHH s, a mpodeccop Ilernpu mokasai,
YTO TIpeJIOKeHHAss MHOU IIIOCKAs JIMH3a U3 MaTepHhalia ¢ OTPHIATEIbHBIM
MIPEJOMIICHHEM MOXKET 00ajaTh MOBBIIIEHHOW pa3pernaromeii crmocoOHo-
cThr0. Hayo 3aMeTnTh, 9TO BAKHOCTB BCEX ATHUX PE3YJABTATOB COCTOUT JTAXKe
HE B TOM, YTO MOXKHO TONYYHTh OTPHIATEIHHBIA KOAP(HUITUEHT MperToM-
JIEHWs, a B TOM, 9TO TeTeph MOKHO MOIYyYaTh KOMITO3UTHBIE MaTepHAIIBI C
TOOBIMH, HE 00513aTENBHO C OTPUIIATETLHBIMA BETMIUHAMHI 00EHX TPOHH-
11aeMoCTen».
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Bot kakuM 06pa3om omychIBaeT Xof OTKpbITUA podeccop Jxon Ilen-
Ipu B cBOeli HebobIIoi cTaTbe B >KypHae Nature B 2003 r.: «Cser nepe-
CeKaeT TPAHMUITY MeXly PasIMYHBIMU MaTepyuanami ... IIpu BXoxxmenun Bo
MHOTME MaTepyaibl CBET OTPAXKAETCsA C MONIOKUTENbHBIM YITIOM OTKJIOHE-
HuA ... Of[HaKO HECKOJIBKO /IeT Ha3aj, Becenaro BbIBMHY/I IPEIIONOXKEHNE,
YTO HEKOTOPbIE MaTe€pUajbl MOIYT IIPOM3BOLUTD «HETATUBHOE OTPAXKEHMEN.
B 2001 r. 66110 COOO1IIEHO, YTO HETATMBHOE OTPAXKEHME 3aPeTUCTPUPOBAHO
B OJHOM U3 MCKYCCTBEHHO CO3[JaHHBIX MaTepuasoB ... Becemaro o6Hapy-
KWL, YTO MaTepuasbl C OTPULIATETbHBIM K03 dULMEeHTOM (OKYCHPOBaIN
CBET TOJOOHO NIMH3E. ... XYK U [Ip. CMOITIV IIPOBEPUTH HEKOTOpbIe POKyCH-
pylolye criocoOOHOCTU TAKMX MaTepyanoB. ITO Kak pa3 Ta 061acTh, B KOTO-
poIt, Kak OKupjaeTcs, 6yieT Mpofo/DKaThcsA paboTar.

JInnza Becenaro — sTo onrtudyeckoe ycTpOICTBO, KOTopoe GoKycupyeT
B TOYKY M3/Ty4eHUe TOYEYHOIO MCTOYHMKA, HO He (OKyCUPYeT B TOUKY
IapaJlIebHbII ITy4OK y4eit (cM. puc. 7).

a) \ cl'(kuzco59+kgxstn0—«)l‘) c) &g—r=1

b ] IiII \ d )

e~ | IR A 4~
A N A A

Y

Puc. 7. a) O6bluHble NMH3bI TPEOYIOT WMPOKON anepTypbl ANA AOCTVXKEHWA XOpOLUeNn
paspeluatolleid CMOCOOHOCTM, HO Aaxe B ITOM CJlyyae CyLeCTBYIOT OrpaHuYeHus
paspeluatoLleii CmoCO6HOCTU NP NCMONb3yeMoli AnMHe BonHbl. b) OcnabneHue cirHana
oT 06beKTa HabNoAeHUsA, MeHbLLErO, YeM AMHA BOHbI CBETOBOTO M3yUYeHNs, B 0ObIYHOM
nuH3e. ¢) JlnHza Becenaro B otnnume OT OObIYHOM OMTUYECKONW JIMH3bl MEPEHOCUT
n306paxeHre npegmeTa 13 NPOCTPaAHCTBA OOHEKTOB B MPOCTPAHCTBO 13006paxeHunin 6e3
uckaxeHnin. d) OcnabneHne curHana ot ob6bekTa HabnoAeHNs, MEHbLIEro, YeM [/MHa
BOJIHbI CBETOBOIO M3y4eHus, B IH3e Becenaro.
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B craTtbe 1967 r. Becemaro BbicKa-
3bIBaeT IIPEJIIONIOXKEHNIE O BO3MOXKHO-
CTY OTPULIATe/IbHON UK TPUIECKOI
Yl MarHUTHOJ IIPOHMIIAeMOCTH, KOTO-
pble SIBJIAIOTCS OCHOBHBIMM XapakTe-
PUCTHKAMY, OIPeNe/SIOIIMU  pac-
IPOCTpaHeHMe  3IeKTPOMAarHUTHBIX
BOJIH B BellleCTBE U O CYILIeCTBOBAaHNUM
VULV TIPVHIUITNAIBHON BO3MOXKHOCTH
CO3JjaHMA BEIECTB C TAKMMM II0Ka3a-
TE/IAMU U JIaKe JeIaeT IpecKasaHue,
I7le TaKle BeleCTBa MCKAaTh. 3aMeTUM,
YTO BUAVMMBII HAMU CBET TaK)Ke ABJIA-
€TCsI YaCTHBIM CITy4aeM 97IeKTpoMar-
HUTHBIX BOJIH, 4 TO 3HAYUT, YTO TAKIE R
BellleCTBa MOTYT CTaTb I HAC WIIN, npenomnenus
HaIIpUMep, PajyolIoKaTopa HeBUM- '
MbIMH (TIpaBJia, TONIBKO Ha OIpefe/ieH-
HBIX 9aCTOTaX BOJIH).

[TosICHUTD CMBICTT BCETO 3TOTO /ydlile Bcero rpadudeckn (cm. puc. 8),
I/ie TIOKa3aHo, YTO PV IPOXOXKIEHMY JTy4a Yepe3 TPaHuIly IBYX Cpef B 3a-
BUICHIMOCTY OT CBOJICTB MaTepuaja CpPefibl OH MOXKET OTK/IOHATHCA B pas-
JIMYHOM HaIlpaBJIeHNN, IpUYeM BCerja, KaK MpaBuIo, Hab/MofaeTcs oTpa-
JKEHHBIVI 11 IIpeIOMIeHHbIN nyun. OfHAKO NPM OIpele/IeHHbIX YCIOBYUAX
(B BelleCTB C OTPUIIATE/IBHBIM ITOKa3aTeNleM HPEIOMIEHNS) OTpPakeH-
HBI/I JTy4 MOXKET BOOOIIe OTCYTCTBOBATb 1 TOTfIa TAaKOM OOBEKT MCUE3HET
U3 TOJIA 3peHNs HAlMX I71a3 VN U3 cepbl HAOMIOeHNA PaayioNIoKaTopa.
Takue BellecTBa IIOJTYYNM/IN Ha3BaHNe TAK)Ke JIEBBIX BEIECTB, TaK KaK B HUX
HaIlpaB/IeHMe PAaCIIPOCTPaHEeHNs SHEPIUY IIPOTHUBOIIONIOXKHO (pa3oBoIt CKO-
POCTH 37IEKTPOMArHUTHO BOJIHBI, @ B IIPaBbIX — OHM COBIAJAIOT.

[IpakTudeckas Ba)KHOCTb TaKOTO pOfia BelLIeCTB, eC/M Obl OHMU feii-
CTBUTENIBHO CYIECTBOBaMN, ObIIa OYEBU/HA, OCOOEHHO /IS pelleHus 3a-
[y pajyoIOKaLMy, CBA3aHHBIX C KOHCTPYMPOBAHMEM JIOKHBIX 00'beKTOB
VIV MaTepMasoB, CO3JAOLINMX HeBepHOe IpefcTaBieHe 00 00beKTe WIn
Ke JAIoIMX BO3MOXKHOCTD BOOOIIe CKPBIBAaTh €ro OT Habmoaarens. To ecTb
IpeaMeT MOXKHO CJie/laTh HeBUAVMBIM, NIPABJIa, B ONPefie/IeHHOM y3KOM 4a-
CTOTHOM JjuarnasoHe (cM. puc. 9).

=1 .

Puc. 8. MNpoxoxpaeHune nyya yepes
rpaHuLy AByX cpep.
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Puc. 9. Cnesa: fjaHO cxemaTnyeckoe M306paxkeHre B ABYXMEPHON CUCTEME KOOPAMHAT
060104KK, 06ecneUnBaioLLeli HEBUAMMOCTb 06beKTa (06onouKa HeBrgumocTn). Cnpaea:
noKasaHbl TpaekTopuu nyveii ormbatoLmx o6010UKy HEBUANMOCTY, KOTOPas CKOHCTPYW-
poBaHa Tak1m 06pa3om, YToObl yAOBNETBOPATL TPEM MPOTUBOPEUMBBLIM YCIIOBUAM: 1) OHa
He [OMKHA pacceBaTh NMafaloLLero M3fyyeHus, 2) He JOMKHA OTOPacbIBaTb TEHW 1 3) He
[OMKHa MponycKaTb M3nyyYeHne K 06BbEKTY, CKPbITOMY BHYTPU 060IOUYKM HEBUANMOCTH.
[lnA ynoBneTBOPEHUs 3TUM TPEM YCIIOBUAM KOHCTPYKLMA 0OONOYKM HEBUAUMOCTH, T.e.
MCNOJIb30BAHHOIO ANA 3TOr0 MeTamaTepuana, AOMKHA 06ecneumnTb NCKPUBIEHWE Nlyuei
NagalLLero N3yyeHns, YTobbl OHM Oormbanu CKpbITbIA BHYTPU 060NOUKM HEBUANMOCTU
06beKT. PPEKTUBHOCTb TAKOro NMOKPLITUA Oblfa MPOAEMOHCTPUPOBaHA CHavasa ¢ NoMo-
b0 KOMMbIOTEPHOTO MOAENUPOBAHNA U COBCEM HEAABHO — dKCMEepUMEHTaNbHO, MOKa-
3aB, UTO OOBEKT JEICTBUTENIbHO 1CYE3aeT C IKpaHa pajapa.!

«Vcmonp3oBaHMe /TeBBIX BEIECTB, — Kak mucain Becemaro ermne B 1967 1.,
— T03BOMUJIO OBl B IPUHIJUIIE CO3[ATh BeCbMa HEOOBIYHBIE MTPETOMIISIONIE
cucTeMbl».B kadecTBe IpuMepa OH IPUBOJUT POCTYIO IJIACTUHY U3 JIEBOTO
BemecTBa (cM. puc. 10), HaxopAmyocs B BakyyMe. Ecim nctounuk pacnosno-

1 Kax aT0 0TYeT/IMBO BUHO U3 IIPUBELEHHOTO BhIIIe IIPYMepa, IJie TPyIa
McCIefioBareselt, HpoaHaIM3upoBas O1HapHbIe (a30Bble AMarpaMMbl GOIBIIOrO KOINYECTBA
Iap MeTasioB peppOMAarHUTHBIX I CBEPXIPOBOJAIINX, 0OHAPYXKIIA TPy, O TUMATbHO
MOAXOMAALLYIO JUIs pEIeHNs 3a/ja4il: CBEPXIIPOBOAHMK HMOOMIT U1 (eppOMAarHeTIK HUKEIIb,
o6ajiasi MMHMMAa/IbHOI B3aMMHOI PaCTBOPMMOCTBIO, CIIOCOOHBI 00€CIIeYNTh PE3KYI0
OJIHOPOJIHYIO TPaHUITY Pasfiena, HeOOXOAMMYIO /A peann3alyy IOAXOAIIell HAHOCTPYKTYPBIL.
AHanus MeTOJ0B, MCIIO/Tb3YEeMBbIX JULA IPUTOTOBJIEHNS CBEPXIIPOBOAAILINX CTPYKTYP, YKa3an
Ha MarHeTPOHHOE HaIlblIeH)e, KaK Ha HaW/Ty4LInii B ]AHHOM C/TyYae TeXHOIOTMYeCKMi
poriecc, 06ecrednBarolIil BBICOKYI0 CKOPOCTb HanblneHys. HakoHell, BbIABIeHHAsA
HEBOCIIPOU3BOAMMOCTD Pe3y/IbTaTOB IIPELIECTBYIOLINX SKCIIEPUMEHTATbHBIX TPYIII Obl1a
06yciIoB/IeHa GObBILIOI IIUTETBHOCTDIO IIPOLIECCOB IPUTOTOBIEHNsI HAHOCTPYKTYP IIPU
[IOC/IeOBATeNbHOM HanblIeHun 15 — 20 06pasjoB. [I/is1 peleHys 9TOi 3a5a4m — JOCTVDKEHMS
BOCIIPOM3BOAMMOCTH SKCIIEPMMEHTAIbHBIX Pe3y/IbTaTOB, ObIa paspaboTaHa I 3allaTeHTOBaHA
crienanbHasg TeXHOJOIMYecKas NPOoliefypa, II03BOIMBIIASA Pean30BaTh IOTydeH1e Beeit
cepunt u3 40 HAHOCTPYKTYP «HMOOMIT/HUKENb» M «HUOOUIT/HEKeNb-Mefib» B eAMHOM IIMK/Ie
HAaITbIIEHNUA B €[THBIX BaKyYMHBIX YCTIOBMAX.
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KEH Ha HeOOJIbLIIOM PacCTOSHUY OT MOBEPXHOCTY TAKOJI ITACTVHBI (MEHb-
IIeM €T TOJIIIVMHBI), TO OHA MOXKET CPOKYCHPOBATh B TOUKY ITy4OK JTydelt
OT TaKOTO TOYeYHOro McToyHmKa. « Takum obpasom, B.I. Becenaro nmokasar,
9TO IUIOCKMII C/IOi BEILeCTBa C JUANEKTUYeCKON MPOHMUIIAEMOCTBIO € = -1
Y MarHUTHON IIPOHMIIAEMOCTBIO U= -1 CIy>KUT YCTPONCTBOM TUIIA JIMHSBI,
IIEPeHOCANIMM U300paXKeHNe TIpeMeTa U3 OFHON 00/1acTy IIPOCTPAHCTBA
B Apyryto. VI X0TA y TaKoJi IMH3bI OTCYTCTBYeT POKaIbHASA IIOCKOCTD, OHA
co3/aeT 0ObEMHOE JIeIICTBUTENbHOE N300 paskeHNe mpeaMeTar'. [Ipu aTom,
KaK BUJHO Ha pucyHKe 10, popMmpyroTcs aBa AeliCTBUTEbHBIX N300paXxe-
HMA 00beKTa: OJHO BHYTPM IUIACTMHBI U BTOPOE C IPOTHMBOIONOXKHOI OT
Hab/m0aeMoro o6beKTa CTOPOHBI IIACTUHBL. B cBoeit cratbe 2003 1. Be-
cemaro muier cnepymomee: «PakT GOKYCMPOBKM TOYEUHOTO MCTOYHUKA
CBETa TAK)Ke B TOUKY, PACIIONIOKEHHYIO II0 IPYTYIO CTOPOHY IIACTMHBI, He
O3HaYaeT, YTO 3Ta I/IACTMHA ABIAETCA MMH30M. Takad IIacTUMHA ABAETCA
VJiea/IbHBIM ONTHYECKMM IPMOOPOM, KOTOPBINI IMEPEHOCUT U300paXKeHMe
IpefiMeTa U3 IPOCTPAHCTBA 0OBEKTOB B IPOCTPAHCTBO M300paXkeHMil 6e3

ge—>-—1

p—-1

n— -1

Puc. 10. Cpepa c oTpumuaTenbHbIM MOKa3aTeneM NpenomiaeHus n3rnbaeT nyy ceeta nog
OTPULIATENbHBIM YITIOM OTHOCWTENIbHO MOBEPXHOCTU. CBET, UCXOAAWMIA OT TOYEYHOro
WCTOYHMKA, B MIOCKOCTN NPeAMETa MOBOPAUMNBAETCA B MPOTUBOMOIOXHOM HaMpPaBIeHN
1 3aTemM 06paTHO CXOAWTCA B TOUKY. Bbiiiga 13 3TOi cpepdbl, CBETOBOM Nyy BTOPUYHO
boKycrpyeTcs B MAOCKOCTY M306paxKeHns.

1 B BhILIEIIpMBEICHHOM IIpuMepe — 0OHapy>KeHNe OTYeTIMBBIX OCUM/IIALMI TeMIIepaTyphl
CBEPXIIPOBOJAIIETO TIepeX0/ia IPUTOTOB/IEHHBIX HAHOCTPYKTYP «HHOOHI/HUKETb» 1 TITyOOKHX
OCLIMJUIALMI, JOCTUTAIOIIUX IIOJHOTO NOJABIEHHUs CBEPXIIPOBOAUMOCTH C IOCIENYIONIUM €€
BOCCTaHOBJICHHEM (BO3BPATHAs CBEPXIIPOBOIMMOCTb) B HAHOCTPYKTYPaX HUOOUH / HUKEIIb-Me/lb.
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BCAKUX MCKakeHMI1. Ho Takoil mepeHoc BO3MOXKeH TOMNbKO [/1A IIPeMEeTOB,
OTHECEHHBIX OT IUIACTVHBI Ha PacCTOSAHME He OOJbllle, YeM TOMIIMHA TIIa-
CTUHBI».

B sakmouenne cpoeit cratbu B.I. Becemaro rosoput o TpygHOCTH 3KC-
IIepYIMEHTAIbHOTO [IOKa3aTeNbCTBa IIO/Ty4€HHbIX TeOPETUYECKUX IPENTIOo-
JIOXKEHUIT ¥ O HEeOOXOAMMOCTH IIOTy4YeHMsA TaKOro pOfia JIEBBIX BEIECTB,
4TO, KaK OH CUMTAET, CTAHET BCKOPOCTY BO3MOXKHBIM B CBSA3M C OBICTPBIM
PasBUTHEM COBPEMEHHBIX TE€XHONOIMil. VI neficTBUTENbHO, TaKoe BpeMs
HACTYIWIO, KOTZA Ha apeHy BBIIUIM HAHOTEXHOJIOTMM, KaK Pa3 M IIO3BO-
JUBIINE CO3JAThb TAKOTO POfia BEI[eCTBA M paboTaTh HENOCPEeNCTBEHHON
HaHOMETPOBOJ 6/IM30CTM OT MOBEPXHOCTY 3TUX BEIeCTB. DTY BellleCTBa
HOJIy4YV/IN TaK>XXe Ha3BaHe MeTaMaTepHuanoB.

Mertamarepuanbl, COOCTBEHHO TOBOpsA, NIPMHAIEKAT K 0CO00I
PasHOBU/IHOCTY TaK HAa3bIBAEMBIX KOMIIO3MIIMOHHBIX MaTe€PUasoB, WU
KOMITIO3UTOB, M3BECTHBIX €llle [0 3I0XM HaHoTexHonoruit. Kommosur sro
MI060I1 MaTepuan, CHeTaHHbII U3 0onee, YeM OFHOI COCTABISIOIIEIL.
KoMnosnunonHble MaTepyanbl IIPECTAaBIAIOT COOOM, B YaCTHOCTH,
MeTaJ/IM4ecKye MaTpUIbl (OCHOBBI) C 3aJlaHHBIM pacIipefieieHieM B HUX
yIpo4HuTeneir (BONOKOH, AMCHEPCHBIX dactuy u jp.). CoBpeMeHHbIE
KOMITO3IIVIOHHbIE MaTepuanbl 0OBIYHO COCTOAT M3 JBYX KOMIOHEHT:
6onokHa U mampuuvt. CerogHA XapaKTepeH IIepexof, K CTajun
IIMPOKOTO KOMIUIEKCHOTO MCC/IEIOBAHMA CITyKeOHBIX XapaKTepUCTHK
KOMIIO3MIIMOHHBIX ~ MarTepyuajoB, KOTOpPble pPacCMaTPUMBAIOTCA  Kak
CTIOXKHBIE CUCTeMBI (B YaCTHOCTU HAaHOCTPYKTYPpbI). B ViccnenoBarenbckom
neHtpe I. Kaprncpys BegyTcsa mccmenoBaHus mo cosgaHmio (C IOMOIIBIO
Ile/IeHAIPaB/ICHHOTO M3MEHEHMsA HAHOCTPYKTYp), TaK Ha3bIBaeMbIX,
HaHOKOMIIO3UTOB, MCIIO/Nb3yeMbIX B MMKPOCUCTEMOTEXHUKe, Omomorum,
MeJMIVHe, a9POKOCMIYECKOI MHAYCTPUM, aBTOMOOWIe- ¥ CYOCTPOCHUN
Yl MHOTMX ApYrux obmactsax. B VIHcTuTyTe TeopeTnyeckoi u IpUKIafHOM
anextpopyuHamuky PAH, Haunnas ¢ 1990 ., u3y4aroTcsa U U3TOTABIMBAIOTCA
KOMIIO3UTbI 711  CO3JAaHMA  PaJMONOINIOIAIIIMX  MaTepuasoB ¢
OTPULIATE/IbHON JU3IEKTPUYECKOM, a ¢ 1993 — oTpuiiaTe/IbHONM MarHUTHOM
IPOHMI[AeMOCTbI0. TOMYKOM K SKCIIOHEHIVIaTbHOMY POCTY ITyOIMKALWIL,
IIOCBAILIEHHBIX MeTaMaTepuanaM, cTana pabora mpodeccopa [Ix. Ilennpn,
ony6nukoBaHHas B 2000 1.

B aroit pabore 6b110 TTOKa3aHO, YTO NMMH3a Becenmaro cnocobHa «mepe-
HOCUTDb M300pakeHNe IpeMeTa C TOYHOCTDIO, He OTPAaHMYEHHON TaK Ha-
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3bIBAEMBIM BOTTHOBBIM IpefiefioM». C IMOMOIIBIO ONTHYECKOI CHCTEMBI He-
BO3MOXKHO Pa3/NyaTh MEX/y cO00I1 1Ba IIpeMeTa, eCM OHY HAXOJATCA Ha
PacCTOSAHNM, MEHbIIEM [IMHBI 37IEKTPOMAarHUTHOI BONMHbL. «VIMeHHO 1O-
3TOMY M VICCIENOBAaHMM MUKPOMMPA M CO3TAHMU MUKPOOOBEKTOB ClIe-
LMa/ICThI BBIHYK/IEHbI IIEPEXOJMUTD Ha BCe MEHbIINE IIMHbBI BOTH». Kpome
TOTO «3aTyXaoIllJie BOIHbBI HE JJOXOAAT [0 IPMEMHMKA U 4acTb MHPOpMa-
oM o HabmonaeMoM oObekTe Bceria TepAeTcs». k. Ilenppio kak pas u
o6paTi BHMMaHNe Ha TO, YTO IUIACTUHA C OTPUILIATEIbHBIMIU 3HAYEHNMAMU
MaTHUTHOI ¥ IM3/IEKTPUYECKON ITPOHNUIIAEMOCTHU, MOXET YCUINBATh 3KC-
IIOHEHI[MA/IbHO 3aTyXaromue BOMHbl. OH IPeiIoKNUI JMCIONb30BaTh [
3TUX Liefiell IeHKY cepebpa. «[mockuit coil HaunHaeT paboTaTh Kak pe-
30HATOP JyI4 3aTyXawIuX BoaH. Eciu B cloe HeT oTepb», TO IOTHOCTHIO
BOCCTaHAB/IMBAETCA M300pa>kKeHNe MCTOYHMKA. JTa 0COOEHHOCTb TAaKOro
pofia MeTamMaTepyuaa O4eHb BaKHA U /I pasBUTHA CaMOil HAHOTEXHOJIO-
TUY, TIOCKONIbKY MOYKET ITO3BOJMTH 3HAUUTENbHO YIYYIIUTDh paspelleHue
doromrorpadum, ABIAOLIENCA OTHIM 13 BaXKHEHIINX METOJ0B KOHCTPY-
MPOBaHMA HAHOCUCTEM.

Hakonen, npodeccop CMUT ¢ COTPYSHMKAMU CO37a/l MeTaMaTepyal C
OTpUILIATeIbHBIM ITOKa3aTeneM npeoMneHus (cM. puc. 11).

Puc. 11. QoToHHble MeTamaTepumanbl: B 06bIYHOM MaTepuane (pUc. KpalHuiA cnesa)
OTK/IMK Ha 3M1eKTPOMarHMTHOE M3/lyyeHVie OMnpepenaeTca aToMamy UM MOJIeKynamu,
ero coctasnAawWmMn. B metamatepumane (cpegHuin pyc.) OTKINK Ha 3N1eKTPOMarHMTHoe
n3nyyeHune onpenenaeTca 6ONbWUM KONMYECTBOM Honee KpynHbIX CTPYKTYPHbIX eUHUL
— «MeTaMOJIeKyNl» — WCKYCCTBEHHbIX BK/IOYEHWI, pa3mepbl KOTOPbIX MHOro 6osblue
pa3mepoB aToOMa, HO MeHblLUe AJIMHbI BOJTHbI MafaloLLero 31eKTPOMarHMTHOroO U3yyeHus.

HpOBCJICHHbIe 9TUMU Y4Y€HBIMMU, a 3aT€EM UM HE3aBUCHMO OT HUX €le
HECKO/IbKVMI TI'pyHIlaMI MCCHCHOBaTeHCﬁ IKCIIEPMMEHTDI  ITOKa3anun
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IIOJIHYIO CIIPaBeINBOCTD TeOPETUIeCKMX BBIBOLOB IIpodeccopa Becenarn.
Kpome Toro, B HacTosllee BpeMs MMeeTCA «MHOXKECTBO IIPefIO>KeHUI
IO CO3JAaHUIO YCTPONMCTB, OCHOBaHHBIX Ha fAB/IE€HMM OTPUIATEIBHOTO
IpeNIoMIEH) I 4aCTh 13 KOTOPBIX YoKe pean3oBaHa». Bompoc cTaBUTCA faXke
0 3aMeHe TpafINI[MOHHbIX 57IEeMEHTOB 97IeKTPOHHBIX CXeM Ha HAHO9/IeMEHTHI,
BBITIO/THEHHbIE I3 MeTaMaTepyaIoB, YTO CO3/jaeT BO3SMOXKHOCTH IaTbHelt el
MUHUATIOpM3alUy 3TUX CXeM C OJHOBPeMEHHBIM YCKOpeHMeM IIPOIleccoB
obpaborku uHdopmaumu. IIpm 3ToM ofHA U3 pelAlIMX IPoOIEM
CO3[aHMA TAaKOTO poJa HaHOCXeM OITMYECKOro Ayala3oHa 3aKIHdaeTcs
B COEIVMHEHUV TaK/UX HAHOITEMEHTOB MEXJy C000ii, 4TO MOXXeT OBITb
DOCTUTHYTO 3a CYeT TOHKOC/IOWMHBIX IJIEHOK Ha OCHOBE JICIIOJIb30BaHUA
ortkpsitoro B.I. Becenaro ¢pusnueckoro adpdexra.

TakuMm 06pa3om, MOXXHO €O BCeil OIIPeie/IeHHOCTBIO YTBEPXKAATh, YTO
B IaHHOM KOHKPETHOM Clly4yae TeopeTMdecKoe IpefcKa3aHMe IOMyduno
He TOJIbKO 3KCIEPUMEHTAIbHOE JOKa3aTelbCTBO, HO U LIMPOKYI0 cdepy
IPaKTIYeCKOro IpyMeHeHns. bonee Toro, 6€3 0CHOBOIOIATAIOINX Teope-
TUYeCKUX paboT npodeccopa Becenaro Bpsz 1 MOXXHO ObIIO ObI YOBIIET-
BOPUTETIBHO OOBSICHUTD CBOJICTBA BHOBb IOTyYeHHBIX HAaHOTEXHOJIOTMEN
MeTaMaTepyuanoB.

CouManpHyl0 3HAYMMOCTb TAaKOTO poja OTKPBITUA IOAYePKMBAIOT
ucropmndeckye GakThl: NOMyYeHMe, PaCIPOCTpPaHEeHNe Y NIPUMEHeHVe HO-
BBIX MaTepUajIoB BCeIrfa UTPalo 3HAYNTENbHYIO pob B obmjecte. He cy-
YalfHO y4eHbIMMU BbifienAoTcsl KameHHbI, bpoHsoBblil u JKene3Hblit Beka,
OBJIaJIeHlie JKe/Ie30M IIPUBEIO K TOCHOACTBYIONEMY ION0XKEHUIO OTHM Ha-
POZbBI U K pacliafly MMIIepMii, a BOOPY>KeHIe phIllaps B CpefHMe BeKa Ipu-
BEJI0 K M3MEHEHMIO COLMAIbHO-XO3SMICTBEHHON CTPYKTYPBI, CIIOCOOHOI
ero 9TUM BoopyxeHUeM obecreuntb. CerofgHs yxke BCepbe3 TOBOPAT O
pa3paboTKe HOBEIIINX JIETKUX, IIPOYHBIX, MEXaHMYECKV aKTVBHBIX U laXKe
«MHTEJUIEKTYa/IbHBIX» MaTepuasoB (HalpuMmep, MpUCIOCcabIMBAIOMINXCS K
OKpY>Kalollleil cpefie MM BBIPAOAThIBAIOIIMX SHEPTUIO WM >Ke YCUIMBAIO-
VX NPUPOJHBIE CIIOCOOHOCTY) JIi MHVIBUAYATbHOTO BOOPY>KEHNUsA CO-
BpeMeHHoro conpiata. OTHO 13 Ba)KHBIX MeCT B 3TOM Py HECOMHEHHO 3a-
HUMAIOT ¥ MeTaMaTepyarbl.

HecoMHEHHO, YTO B 3TOM OTKPBITUM OIPOMHAsl 3aCAyra KOHKPETHOTO
yuenoro — B.I. Becenaro. OgHako He MEHBIIYIO POJIb, KaK HaM KaXeTcs,
ChITpalia Ta HaydHas cpela, HaydHas Ikona, copmuponapmascs B CoBet-
ckoMm Coroze. Bot uto numrer cam BukTop ['puropresud Becenaro o cBoem
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HayyHoM myTu: «3a Bpems padotel B DUAHe-MODAHe 51 mpomwen cran-
JAPTHBINA MyTh «COBETCKOTO YYEHOTO0» — OT CTYIEHTA-TUIUIOMHHKA JI0 TOK-
TOpa HayK, 3aBeyIOLIET0 OTAEIOM CHIIbHBIX MarHUTHBIX nosieit MTODAH. B
KOHIIE BOCBMUJIECATBIX TOJIOB B OTAeNe ObLIO 0K0J0 70 YelioBeK, BKIKOYAS
aCIHUPaHTOB U MPUKOMAaHAUPOBAaHHBIX. TeMaTuka oTena BKiodana 5-7 pas-
HBIX HANpaBICHUN — OT MArHUTHBIX KUJKOCTEH 0 BHICOKOTEMIIEPATypPHOM
cBepxmpoBoauMocTd. [lo cytu orien ObUI MaJEHbKUM HHCTHTYTOM B HMH-
crutyte. JKU3Hb y HaC KUIela, YCIexu ObLIM 3aMETHBI, Mbl OBUTH Ha BUILLY,
MBI IMEJIH XOPOIIINE KOHTAKTHI C 3apyOC)KHBIMU YYCHBIMU, a CTYJACHTHI, CTa-
KEpbl ¥ aCIHPaHThl OYKBAJIBHO JOMHJIKMCH K HAM B JIBEpH (3TO OYCHb I10-
KasaTeIbHBIN MpU3HaK ycrexa). Ha mpotskenun npuMepro 40 yer Takoii
pabotsl s BeimycTHn 6onee 30 (Ho meHee 40) kanaunaros. M3 Bcex Moux
acnHUpaHTOB TONbKO 2 He 3ammTwincky. Pacnag CCCP oTpunarensHo OT-
paswics Ha pa3BUTHUH Hallleil HayKu, roBOps cioBaMu Bukropa ['eopruesu-
ya: «Bcs ceromHsmHss cuTyanus ¢ Haykol ... miyOoko TparuuHa ... WMH-
CTUTYTBI OBICTPO OCBOOOAMIIMCH OT HAHOOJEE CUIIBHBIX U MEPCIIEKTUBHBIX
MOJIO/IBIX COTPYAHUKOB, KOTOPBIE JIN0O yeXaju 3a TPaHHuIly, 100 YILIH BO
BHYTPCHHIOIO SMUTPAIUIO — B OaHKH | T.1. ... [Ipu Bcex oOcTosTenbcTBaX
MOTHOHYT, WK MPeoOpa3yoTCs HAIK KPYITHBIC HHCTUTYTHI, U TEM CaMbIM
MOrMOHYT KPYIHBIC HAyYHBIE IIKOJBI — HAllla 3aCIyXEHHas ropaocThy. B
3TOM IIYHKTE MBI [TO3BOJIMIIM ObI C€0€ HE COTNIACHTHLCS C OIICHKON YBaXKacMo-
TO YYCHOT0, KoTopast Oblila BhICKa3aHa, BIPOYEM, ellle B myonukarmu 1997
roga. CerogHsiiHee pa3BUTHE MUPOBON HAayKH MOKA3bIBAET, YTO HAIMU Ha-
YUYHBIE HIKOJIBI IPOAOJIKAIOT CYIIECTBOBATH, IPEBPATUBIINCH B CBOETO POJIa
«HEBUJIUMBIC KOJICIKU.

310 NoHsATHE OBUIO BBEACHO B 00MX04 B 60-¢ IT. ABaALATOrO CTOJe-
THS B AMEPUKAHCKUM COLMOJIOTOM Hayku /[. IIpaticom, KOTOPBIA BHIABUHYII
THIIOTE3y O CYIICCTBOBAHMHU B KAXKJIOW aKTUBHO pa3BUBAIOIIEiCS o0nacTu
HAYKHU «HeBUOUMbIX KOALEONHCEel», T.e. CIUIOUCHHBIX M AKTHBHBIX TPYIII y4e-
HBIX, XOTsI ¥ Teorpa)uuecku pa3/ieieHHbIX, HO C OOIIMMU UCCIIEI0BATEIb-
CKUMH MHTEPECAMH, CTPEMSIINXCS 3aMEHUTH (DOpMaIIbHBIC KOMMYHUKAIIUU
JUYHBIMU HepopMalbHbIME KOHTakTamu. [Tpuyem nHpOpMaIys, noixy4eH-
Has 10 He(opMabHBIM KOMMYHHUKAIIHOHHBIM KaHaiaM ObIBaeT 4acTo 00-
Jiee BaKHA JUIs JAibHeHmero 3h(eKTHBHOTO MPOBEACHUS UCCIICIOBAHUI
B JIAHHOW 00JaCTH HayKH, YeM MOJy4YeHHAs N0 O(QUIMATbHBIM KaHAJIaM U
4yepe3 myOnukanuy. B koHIenuu repManckoro couuoiora Huxraca Jiyma-
Ha IMEHHO KOMMYHHKAIUS — CTAHOBUTCSI OCHOBHOM CTPYKTYPO# 00IIECTRa,
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MpUYeM HUKaKas KOMMYHHKAIUs HEBO3MOXKHA 0e3 00IIEeCTBa, 8 HUKAKOE 00-
IeCTBO — 0€3 KOMMYHUKAIIUU. DTO YTBEPKICHHUE TIOJHOCTHIO CIIPABEITUBO
Y U1l HAYYHOTO coo01ecTBa. B coBpeMeHHOM HH(OPMAITMOHHOM O0IIECTBE
C pa3BUTHEM Pa3BETBICHHOMN ceTu MHTEepHET MpOCTaHCTBEHHO-BpPEMEHHAS
mperpaja Jyisi HeoCPEICTBEHHOTO HAyYHOTO O0IeHHs (PaKTUISCKH CHAMA-
eTcs. U ObIBIIIME COBETCKUE yUeHBIE Oaroapsi COIMO-KyIBTYPHOM OOIIHO-
CTH U OTCYTCTBUIO S3BIKOBBIX 0apbEePOB MPOAOIIKAIOT COXPAHSATH TPATUIIUN
COBETCKHX Hay4HBIX LIKOJI, B3aUMOIIOHUMAaHUE U KOMMYHHULIUPOBATh IPYT C
JPYyTOM, HE3aBHCUMO OT TOCYIaPCTBEHHOW 1 HAIIMOHATBHOMN MPUHAJICKHO-
ctu. B atom cmbicie CoBerckuit Cor03 yUEHBIX MIPOAOIIKACT CYLICCTBOBATD
BupTyanbHo, x0T caMm CCCP naBHO ye He CYLIECTBYET pealbHO BOIPEKU
BCEM YCUJIMSM Pa3pyLIUTh HAIY HAYKY.

VIMEeHHO B 3TOM IyHKTE MBI XOTEIH ObI MPUCOCTUHUTHCSI K MHEHHIO
akagemukoB E.II. BenuxoBa u B.b. berenuna, Beicka3aHHOMY UMH B CTa-
The «IIpOMBINIIICHHOCTh, UHHOBAIIMY, O0Opa3oBaHue u Haykay' : «Hayka B
Poccuu cuiibHa hyHIaMEHTaIbHOM MaTeMaTHYeCKOM MOJArOTOBKON YUEHBIX,
OPTaHMYHOM CBS3BIO C CUCTEMOM 00pa30BaHus U UHTEPECOM K ITPUKIIATHBIM
npobieMam, paccMaTprBaeMbIM KaK HaJICKHBIN UCTOYHUK pa3BUTHS QyH/Ia-
MEHTaNbHOH HayKi». CEeromHsAIIHAS CUTyalusl, KaK CIpaBeaJIuBO MOAMeue-
HO B 3TOMU CTaTbe€, CTUWIBHO CX0XKa C CUTyallMEN C yUEHbIMU U MH)KEHEPaMU B
MOCIIePEBOMIONMOHHON Poccun, Korja ee «IOKHHYIH THICSYU BBICOKOOOpa-
30BaHHBIX JIIOJCH, B TOM YHUCIIE OKOJIO 3 ThIC. TUILNIOMUPOBAHHBIX UHKEHE-
POB, BHECHINX BIOCIECACTBUU 3HAYUTEIBHBIN BKJIA]l B PA3BUTUE BHICOKOTEX-
HOJIOTHYHBIX oTpaciiell, kak B EBpomne, Tak u B CLLIA». [ToaTomy «ceromus,
Kak U IOJIBeKa Ha3aJl, BeCbMa 3JI000/IHEBHO 3BY4YHT BbIcKa3biBaHue C.I1.
Tumomenko: «Tpaguuuy cTapoil MIKOJIbI OKa3ajJuCh OYEHb CUIIBHBIMH, a C
MTOMOIIHIO OCTATKOB CTAPBIX MPETOABATEILCKUX KaJPOB ObLIO BO3MOKHBIM
MPUBECTH B TOPSAJOK MHXXEHEpHOE 00pa3oBaHUE, pa3pylIeHHOE BO BpeMs
PEBOIIOLIUUN».

HanorexnoHnayka Kak Knacrep Teopuin

CoBpeMeHHble TNpeACTaBlIeHNUsA O HAYYHOIl TeOpUM CTaHOBATCA Bce
6oree O/IM3KMMMU K ee TIOHMMAHMUIO KaK CBOETO POfia TEXHIYECKOI TEOPUN.
B kmaccumyeckoit TeXHMYECKOl M (U3NYECKON TeopysaX OOHapyXMBaer-
CA MHOTO O0IIero, HO eCTb M CYILIeCTBEHHble pasnnuus. TeXHudeckue u
€CTeCTBEHHbIE HAayKVl 3aHMMAIOT OJHY U Ty Ke IPeIMEeTHYI0 00/IacTb MH-

-103 -



CTPYMEHTAa/IbHO M3MEPUMBbIX fB/IeHui. B To ke BpeMs:A, XOTSA OHU MOTYT
VICCTIeTIOBATb OJHU U Te e 00BEKTbI, HO OHM MCC/IEAYIOT UX MO-Pa3HOMY.
Texnnueckas Teopys OpMEHTHPOBaHA He Ha OObACHEHNUE U MpeficKa3aHMe
XOJla eCTeCTBEHHBIX ITPOIIeCCOB, a HA KOHCTPYMPOBaHMEe TEXHUYECKUX CH-
creM. EcTecTBeHHOHay4Hble 3HAHMA VM 3aKOHBI JO/DKHBI OBITH 3HAUNMTENb-
HO YTOYHEHbI ¥ MOAU(UIMPOBAHBI B TEXHNYECKOI T€OPMM, YTOObI CTaTh
IPYMEHVMBIMY K PeIIeHIO IPAKTIYeCKNX MHXEeHePHbIX 3aiad. YToO6bI fo-
BECTM TeopeTrdecKye 3HaHNA IO YPOBHA MPAKTUYECKUX MHXEHEPHBIX pe-
KOMEHJAIINIA, B TEXHNYECKOI TeOpMN pa3pabaThIBalOTCA 0cOObIe IIPaBIIIa,
yCTaHaB/IMBAIOIIYE COOTBETCTBME MeX/Y chepori abCTPaKTHBIX 0ObEKTOB
TEXHIYECKO TeOPUM U KOHCTPYKTMBHBIMU 3/1IeMEHTaMI peajbHBIX TeXHMU-
YeCKUX CUCTEM, M pa3pabaThIBAIOTCA OIepaly IepeHeCeHNsA TeopeTnye-
CKUX pe3y/lbTaTOB B 00/acTb MHXKeHEPHOI MpakTuKy. OCOOEHHOCTD TeX-
HMYECKMX HayK 3aK/TI04YaeTcsl B TOM, YTO B HUX MH)KeHepHas JIeATeTbHOCTD
3aMeHseT, KaK IIPaBUJIO, SKCIIEPUMEHT. VIMEHHO B MH)KeHepPHOI! ieATeNbHO-
CTU ITpOBepseTCA aJleKBaTHOCTb TEOPETHYECKIX BBIBOJIOB TEXHUYECKOI Te-
OpMM U YepIiaeTcs HOBbIN SMIMPUYECKUIT MaTepuas. B HUX TeopeTnyeckoe
pPaccCMOTpeHMe TeCHO IIepelsieTaeTcs C HeNOoCpPeNCTBEHHbIMU IpaKTUye-
CKMMI IIPUIOKeHUAMU. B cOBpeMeHHOJ1 TeXHOHayKe 3T Pa3an4s IOTHO-
CTBIO CHMMAIOTCS, TaK KaK €CTeCTBeHHOHAYYHBIil 9KCIIEPYMEHT CTAHOBUTCSA
HEOT/[eNNMMbIM OT IIPOEKTMPOBAHMS, 2 Pe3y/IbTaThl TAKOTO POJia MICCTIef0Ba-
HMII HAaIIpaB/IeHbl OHOBPEMEHHO, KaK Ha 00'bsCHEHMeE I TIpeficKa3aHue Xoa
€CTeCTBEHHBIX HAHOIIPOIIECCOB, TaK M HA KOHCTPYMPOBaHMe HOBBIX MCKYC-
CTBEHHBIX HAHOCTPYKTYP. ITO JIETKO YBUIETb BO MHOTMX PACCYX/EHNAX B
obmacty HaHOTeXHONOIMN: «KOoHCmpyuposarie STUTAKCUATIBHBIX CTPYKTYP
«IrepPMaHUI-KPeMHNI1» C KBAHTOBBIMYM TOYKAMM CTAl0 BO3MOXKHBIM 1oCTe
u3yveHus HadaJbHBIX CTa[iUil OCaK/IeHUs TepMaHMA Ha aTOMHO-YMCTYIO
IIOBEPXHOCTb KPEMHISA METOIOM CKAHUPYIOUjeti myHenvHol MUKPOCKONUU B
CBEPXBBICOKOM BaKyyMe. Ynpaeznambv IJIOTHOCTBIO ¥ pa3MepOM OCTPOBKOB
repMaHMA MOXKHO, €C/IU TePMaHUil pacmem Ha IOBEPXHOCTY KPEMHMUA CO
C7I0eM OKCMJIa TOMIIMHONM B HECKONIbKO aTOMHBIX CTI0€B HEIOCPE/ICTBEHHO 6
ycmanoseke MosneKynsApHo-1y4esoti snumaxcuu» (Kypcus Ham — B.ID u A.C).
B HaHOTeXHONIOTMM B IIPMHIUIIE HEBO3MOXKHO OT/Ie/IUTb HAYYHOE UCCIeNO-
BaHUe OT pa3pabOTKM TEXHONIOTVM U MHXKEHEPHOTO ITPOEKTMPOBAHNAL.

K TakoMy OHMMaHMIO IPUOMIDKAIOTCA IPeX/e BCETO CTPYKTYPanCT-
CKas M TeXHONOrMYecKas KOHLeNIuY Hay4yHol Teopuu. COIlacHO CTPYKTY-
Pa/INCTCKOV KOHIIETILVN BCAKASA MeOPUs COCoum u3 A0pa u MHOKecmea
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npeononazaemvix npunoxcenuti. Vimenno sta B3aVMOCBA3aHHAA Iapa U
obpasyeT I7aBHbIE 3/IEMEHTHI TeOpUM. BK/IIoUeHne IpyIoKeHmil, KOTOpbIe
paHbllle BHIHOCV/INCD U3 K/IACCUYECKMX YIeOHMKOB B IIOCOOMA 1O PeIeHNIO
3ajla4, B CaMO TeJI0 TEOPUU AB/IAETCA BeCbMa II0OKa3aTebHBIM /IS COBpe-
MEHHOJI TeXHOHAYKHU, I7ie TeOpMI0O BOOOIIe HEBO3MOXKHO OTAEINUTDb OT ee
npunoxennit. IIpudeM npuaoKeHNs TeOpUM C TOUKU 3peHMA CTPYKTypa-
JIMCTCKOV MOZIeNM BK/TIOYAIOT B Ce0s KaK IOATBEPXK/ieHHbIE, VM aKTyalb-
Hble, TaK ¥ BO3MOXXHBIE, VI NOMEeHUUAIbHble TIPUTOXKEHN A, YaCTHbIE TI0-
TeHLManbHble Mofien. OIHO 13 ONpefeNIeHNii HAHOTEXHOIOT MY, @ IMEHHO
TaK Ha3bIBaeMOe «peaybHOe» OIpefieNieH e IPOCTO IepednciaeT 06macTy ee
y>Ke CIeCTBYIOIIX U BO3MOXKHBIX IPUIOKEHWIA, Ky/la OOBIYHO BK/IIOYAIOT:
CKaHMPYIOIIYI0 MUKPOCKOINIO, UCCTIeOBaHNe HAHOYACTNUII, HAHOCTPYKTY-
pUpOBaHHbIE MaTepuasIbl, HOMMMEPDI I KOMIIO3UTDI, CYIIPAaMOTIEKY/IAPHYIO
XUMUIO, MOJIEKY/IAPHYIO 3leKTPOHMKY, NMUTOrpaduio A IpOM3BOACTBA
VIHTETPA/IbHBIX CXeM, MUKPO 37IeKTPOMeXaHIYeCKIe CUCTEeMBbI, OMoXMMmYe-
CKIe CEHCOPBI, MOJIEKY/LIPHYI0 OMOTeXHONOTUIO U T.1. TakuM o6pa3om «Ha-
HOTEXHO/IOTYA 00beAVHAeT B cebe BCe BOZHUKAOLINE TIPUIOKEHNA HAHO
HayK». MoJeKy/IsApHas 3/eKTPOHNUKA, paHee PAacllO3HaBaHNe PaKOBBIX 3a-
OoeBaHMil HA MOJIEKY/IAPHOM YPOBHE U TaAKOKPACOYHbBIe MOKPBITHA, CIIO-
COOHbIe MEHATD LIBET B 3aBUCUMOCTI OT OKPY>KAIOIIell Cpefbl, OTHECEHbI
3KCIePTaMM K JOITOCPOYHOII EePCIeKTUBE, @ CO3[jaHNe aHTMOTPaKaTeNlb-
HBIX C7I0€B, HAHOMeMOpaH ¥ HAHOYACTHI] /11 aBTOMOOVIbHBIX MOKPBIIIEK
OIlCHEHbI TOTOBBIMU K BBIIYCKY Ha PBIHOK; Ha CTaJMy TEXHMYECKON pea-
NM3ALMY Y CO3[JaHNSA IPOTOTHUIIA HAXOAATCH, HAIIPpUMep, aKKYMY/IALMA BO-
[IOpOJia Ha ypOBHE HAHOCTPYKTYP, @ Ha (ha3e IPMMEHEHNA ¥ MHHOBALIUI
— PeHTreHOBCKas onTuka. [IprdyeM paspenbHOe HOCTYIAaTeIbHOE pa3BUTIE
bu3nky (7MEKTPOTEXHNKA — 9/EeKTPOHMKA — MMKPOSTEKTPOHMKA — IIPO-
eKTUpPOBaHUe MaTepuaaoB — KBaHTOBbIe 3 dekTsl), 6ronorun (6monorvs
KJIETKU — MOJIEKY/IApHasA 6Mo/morus — QyHKIMOHAIbHOE IIPOEKTUPOBaHME
MOJIEKY/T) ¥ XUMUY (KOMIUIEKCHAs XVIMUSA — CBEPXMOJIEKY/LAPHAA XMMMA) B
IePCIIeKTUBE JO/DKHO CTINTHCSA B MHTETPYPOBAHHOE UCIIONIb30BaHMe 6107I0-
TMYeCKMX IPUHINUIIOB, PU3NYECKX 3aKOHOB I XMMIYECKVX CBOVICTB.
Takum 06pasoM, IOHATHE TeOPUM PACIIMPAETCA Yepe3 0coOble one-
payuu cneyuanudayuu, ob6pasysa LENTOCTHYIO Meopemu4eckylo cemv, He
eIVHNYHYI0 TEOPUIO, 2 VIMEHHO CeMENICTBO WIM KIacTep Teopuii, 00b-
eVIHAILIINX LeJIOCTHYIO TPYIITy TeOpuil. VIMEHHO TaKoil K/IacTep Teopuii
IpefcTaB/AeT cOO0IT HAHOTEXHOJIOI A, KOTOPas AB/IAeTCA Hanboee ApKUM
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IpeCTaBUTENeM COBPEMEHHON TeXHOHayKyu. OO0beayHAeT BCe STU YacTo
Pa3HOPOJHBIE TEOPMM OPMEHTALVA Ha OOLIYI0 KapTUHY MVpa — «HAHOOH-
ToIorMIo». IIpudeM HaHOOOBEKTDI MAEHTUULMPYIOTCA TNIIb IO UX TIpe-
IeTIbHO OOILIMM OHTONIOTMYECKMM CBOJICTBAM — OIIPEJie/IeHHbIM pa3MepaM,
0€30THOCUTENbHO K UX IPUPOJE.

JTaK, HAHOTEXHONOTUA MOXET ObITh PACCMOTPEHA M KaK 00/1acTb Ha-
YKI, M KaK OTpac/ib TexHonoruu. IlosatoMy m cyulecTByeT Takoe MHOTIO-
obpasnue ee onpenenennit. OfHM paccMaTpMBAKOT ee KaK OTPacib TEXHO-
TIOTUM, IIPY 3TOM INOAYEPKMBas €€ HAIpaBJIe€HHOCTb Ha NPOEKTHPOBaHME
HaHOCHCTEM, JAPYTye — KaK HayKy, UCCIeAYOLIYI0 O0Iye 3aKOHOMEPHOCTH
GYHKIVIOHMPOBaHMA, CO3/JaHNUSA, COBEPIICHCTBOBAHUA M VICIIONb30BAHMA
HaHocucreM. Bce cxopATcsa, oHAKO, HA TOM, YTO IPOG/IEMbl HAHOHAYKH U
HAHOTEXHOJIOTUM ABJIAIOTCA KOMIUIEKCHBIMYM M HaXOfIATCA Ha CTHIKE pAfja
Hay4YHbIX ¥ TEXHMYECKUX AVMCUMIUIMH, YTO OHA IO3BOJIAET YCTPAaHUTD pas-
PbIB MEX[Y Hay4YHBIM JICCTIE[IOBAHMEM M MHXEHEPHBIM ITPOEKTUPOBAHNEM,
KOTOPBIII CYIeCTBYeT PV TPAAMUIMOHHBIX METOfiaX paboTBl, YTO STO — MIN-
pokas cdepa, UTHOPUPYIOIAA TPAHNIIBI, KOTOPbIE PA3NE/AIT pasINyHbIe
aKajieMmdecKye IMCUUIUIMHDL ¥ OTHENAIT UCCIefoBaHNe OT MHXEeHEPHbIX
paspabotok. IIpy 3TOM OHa ZEMOHCTPUPYET CBOK aHA/IOTMYHOCTD CUCTe-
MOTeXHUKe, HalIpaB/IeHHOJI Ha MICC/IefIOBaHMe V1 TPOEKTYPOBaHe OObIINX
TEXHUYECKUX CUCTEM, C TeM JIMIIDb OTJIMYMEM, YTO B HAHOCHCTEMOTEXHMKE
peub UAeT 0 MUKpO- U HaHocucTeMax. « HaHocmucTeMOTeXHMKA — COBOKYII-
HOCTb METOJOB MOJENMPOBAHNA, IPOEKTUPOBAHMA U KOHCTPYUPOBAHMUA
VI3[e/INI1 Pa3mM4IHOrO (PYHKLMOHANILHOTO Ha3HAYEHN, B TOM 4MC/Ie HaHO-
MaTepuaoB, MUKPO- ¥ HAHOCUCTEM C IIMPOKUM UCIIONIb30BAHMEM KBAHTO-
BO-pa3MepHbIX, KOOIEPATUBHO-CYHEPIeTUIECKNX, TMTAaHTCKUX 3P PeKToB
U IPYTUX SABJIEHUIT ¥ TPOLIECCOB, IPOAB/IAIOIINXCA B YCIOBUAX MaTepyab-
HbBIX 00BEKTOB C HAHOMETPUYECKVMMM XapaKTePUCTUIECKNMI pa3MepaMu
3/IEMEHTOBY.

WM. Xakunr u P. [upyu Ha 0cHOBE CTPYKTYpPa/lIMCTCKOM KOHLEIIUN Ha-
YKM Pa3sBUBAIOT TEXHOJIOTMYECKMII TIOAXOJ] K TIOHMMAHMIO HayYHOJ Teopuu,
KOTOPBIIl B MU3BECTHOM CMBICTIE COOTBETCTBYET XapaKTepy HaHOTEXHOJIOTH-
9eCKUX MCCefoBanmil. «IMpyu paccMaTpyuBaeT TEOPUIO KaK CEMENICTBO MO-
JieTIelt, VI JlaXke CeMeVICTBO CeMelICTB MOJiefell, KOTOpbIe MOTYT ObITh COOT-
HECEHBI C PeasIbHOCTBIO OIIOCPEJIOBAHO ... PeasibHasA cucTema onpependercs
KaK IOof00HasA OJHON UX STUX Mofieneil. ... IIpyu cBA3bIBaHMU TeopeTnde-
CKMX MOJiefiell ¥ MMM NPefCTaB/IAeMbIX PealIbHbIX CYCTEM PELIAIOLIYIO POJIb
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HauMHaeT Urparb TexHuka. [logo6Ho Xakuury [upyu BUAUT KOHCTPYKTUB-
HBIIl peany3M B IIPOBepKe Pea/ibHOCTY B YCIENIHO OPTaHM30BAaHHBIX TeX-
HOJIOTVSIX, B CYLITHOCTAX, KOTOPbIe MOXKHO, TaK CKa3aTb, OLIYTUTb PYKaMI U
KOTOpbIe paHbllle MMEeIY CTaTyC YUCTO TEOPETUIECKUX CYIIHOCTeN (TaKMX,
HAIIpUMep, KaK 9/IeKTPOH), €C/IM OHM IIPUMEHSAIOTCS /IS TOTO, YTOObI OXBa-
TUTb ¥ OXapaKTePU30BaTh HOBbIE MOJE/IN MM IPYTHe TeOpeTIdecKye CyI-
HocTu. (Ecimu, HanpuMep, 37eKTPOHHOE U3/Ty4YeHe YCIIeTHO IPUMEeHSeTCs
B 9/IEKTPOHHOM MMKPOCKOIIE, YTOOBI pelIaTh MHOTO POJa HayuHbIe 3a/jaqn,
TO B 3TOM TEXHOJIOTMYECKOM CMBIC/IE II€PBOHAYA/IbHO TEOPETUYeCKy II0-
CTY/IMPOBAHHbIE 37IEKTPOHBI Tellepb BBICTYNAIOT KaK HAyYHO-TeXHIYECKIe
peanbHble CyIHOCTH). EC/IM 9/1eKTPOHBI U IPOTOHBI Tellepb IIOTHOCTBIO OC-
BOEHBI ¥ IIPYMEHSIOTCS B C/IOKHBIX TEXHNYECKIX U3MEPUTEIbHBIX MHCTPY-
MEHTaxX JI TOTO, YTOOBI JOKa3aTh CYLIeCTBOBAHNE IPYIUX 97IeMEHTaPHBIX
JaCcTUI ¥ CTPYKTYP, KaK, HaIpuMep, KBapKoB, TOIJja OHM ABJIAIOTCS Jeil-
CTBUTEJIBHO ,,pea/bHBIMM . TakM 00pa3oM, TO, YTO MBI CETOIHS M3ydaeM,
BOIUIOLIAETCS B MCC/IEOBATENbCKIX MHCTPYMEHTaxX Oyzyiero».!

Taxoke ¥ B HAHOHAyKe TakKyue TeOpeTUdYecKyue CYIIHOCTY KaK KBaHTO-
BbI€ TOYKY VICIIO/IB3YIOTCS OO/IOTaMU [/t 9KCIIepYIMEHTa/IbHbIX LIeJIell, YTO
TeXHOJIOTMYECKN TTOATBEPXKIAET UX «PeaTbHOCTb». «ATOMBI, 00BENUHSSICH
B IeT€POCTPYKTYPY, IPOAO/DKAIOT XKUTb 10 3aKOHAM KBAaHTOBOI (PU3UKI».
Taxye reTepoCTPYKTYphI U Ha3bIBAIOT «KBAaHTOBBIMU TOUKaMm». «CBOMMU
CBOJICTBaMJl OHJ HAaIlOMMHAIOT aTOMBI — «MCKYCCTBEHHDIE aTOMBI» MMEI0-
1[yie HAHOpa3Mepbl. Besib 9/1eKTPOHBI B aTOMaX, IepeXofs ¢ OHOI OpOUTHI
Ha JIPYTYIO, TOKe M3/Iy4aloT KBAaHT CBeTa CTPOTO OIpefe/IEHHON YacTOTHI.
Ho B ommmume OT HaCTOAIUX aTOMOB, BHYTPEHHIOI CTPYKTYpPYy KOTO-
PBIX M CIEKTp M3Iy4eHNs] Mbl M3MEHNUTb He MOXKeM, ITapaMeTpbl KBaHTO-
BBIX TOYEK 3aBUCAT OT Hac. ... OKasanoch, YTO AIMHA BOTHBI, U3TydaeMas
KBAaHTOBOJI TOYKOJI, IIPOIOPIIMIOHANbHA e€ pasMmepy. Uem Gonblne pasmep
KBAaHTOBOJI TOYKY, TEM MEHBILIYIO YAaCTOTY OHA M3/y4aeT. ... Takum obpa-
30M, €C/IM CIeTIaTh 110 OMHAKOBOJ TE€XHOJIOTMY KBaHTOBbIE TOUKM PasHBIX
pasMepoB M CJiellaB B3BeChb, IOMECTUTb UX B PasHble IPOOVMPKY, TO ITU
IpoOVpKN OYyAYT CBETUTbCA PA3HBIM CBETOM ... KBaHTOBBIe TOYKM yiKe

1 Smith, W. Padilla, D.C. Vier, S.C. Nemat-Nasser, and S. Schultz. A composite medium
with simultaneously negative permeability and permittivity. In: Phys. Rev., 2000, Lett. 84, p.
4184-4187; Shelby R.A., Smith D.R., Schultz S. Experimental Verification of a Negative Index
of Refraction. Science 6 April 2001: Vol. 292. no. 5514 (http://www.cmth.ph.ic.ac.uk/photonics/
Newphotonics/pdf/press.pdf); John B. Pendry and David R. Smith. Reversing Light: Negative
Refraction. In: Physics Today, December 2003 (http://www.physicstoday.org)

-107 -



ceiyac SABJAIOTCA YHOOHBIM MHCTPYMEHTOM JiIsi OMOJIOTOB, IIBITAIOIIMXCS
pasIAfeTb pasnndHble CTPYKTYPbl BHYTPU KIETOK. Jlelo B TOM, 4TO pas-
JINYHbIE KIETOYHbIE CTPYKTYPbl OAVHAKOBO IIPO3PAYHbI I HE OKPAILUEHDL
ITosToMmy, ecnmu cMOTpeTh Ha KJIETKY B MUKPOCKOII, TO HMYEro, KpoMe eé
KpaéB U He yBuauiIb. UTOObI Cle/aTh 3aMETHOII ONPENeTIEHHYI0 CTPYKTY-
Py KJIETKM, 6MOJIOTY HONPOCHIN (PU3NMKOB «IIPUIINTD» K KBAHTOBBIM TOY-
KaM MOJIEKY/IbI, KOTOpbI€ IIPMU/IMIIA/IA UMEHHO K IAHHOM BHYTPUKIIETOYHO
CTPYKTYype ... bblu cenmanbl KBaHTOBBIE TOUKM TPEX pasMepoB. K caMbIM
MaJIEeHbKMM, CBETALMMCSA 3€/IEHBIM CBETOM, IPUK/IEWIN MOJIEKYIbI, CIIO-
COOHBIE IPU/INIIATh K MUKPOTPYOOYKaM, COCTAB/IAIONIVM BHYTPEHHMII CKe-
net kneTku. CpefHue MO pasMepy KBaHTOBble TOUKM MOITIM NPUINIATh K
MeMOpaHaM anmapata [onbpku, a camble KpyIHbIe — K AApYy KineTku. Korma
KJIETKY OKYHY/IM B PAaCTBOP, COAEPIKAIMIT BCE OTU KBAHTOBbIE TOYKM, U I10-
Jep>Kany B HEM HEKOTOpPO€E BPeMs, TO OHM IIPOHMK/IN BHYTPb U IIPUINIIIN
TyZa, Kyfla Mo, Ilocie 3Toro KieTKky CIolIoCHYIu B pacTBOPE, He COfep-
JKallleM KBaHTOBBIX TOYEK, U IOMOXKWU/IN 1O, MUKpOcKoIl. Kak 1 cregoBano
O>XIJJaTh, BBIIIEYIIOMAHYTbIE K/IETOYHbIE CTPYKTYPbI CTa/IV Pa3HOLBETHBDI-
MM ¥ XOPOIIO 3aMeTHbIMI» (KypcuB Haul — B.I. u A.C.).

B HaHOTEeXHO/MOTMY pas3/INYaloT IBe OCHOBHBIE CTpATeruy (CM. cXeMy
Ha puc. 12). C oiHOJ CTOPOHBI CYILECTBYET, TaK Ha3bIBaeMblil «top-down»
(cBepxy BHU3) IOAXOf, «JOMMHUPYIOLIMII IIABHBIM 00pasoM B (pusuke
U (U3NYEeCKONl TeXHMKe. B JaHHOM cyyae, MCXOfA M3 MUKPOTEXHVKU
paccMaTpuBaTCA Bce 6Oomee M 6omee MMHMATIOpHBIE KOMIIOHEHTBI U
cTpykTypel. C apyroit cTopoHbl umeercsi «bottom up» (cHM3y BBepx)
IIOAXOfI, KOTOPbIJ HaIpaBjeH Ha IleTeBOe CO3ZaHMe BCe GoMlee CTIOMKHBIX
CICTeM 13 aTOMaPHBIX M/IY MOJIEKY/IAPHBIX 3/1€MEHTOB. TOT MOAXOJ [0 CUX
1op 60sbllle IpeacTaBIeH XUMIel 1 610/IorKelt, B KOTOPBIX oOpaljeHye ¢
00beKTaMy HAHOMETPUYECKOJ BeIMYMHBI Y>Ke JJABHO SBJIAETCS OOBIYHBIM
TETIOM».

Kak BMIHO U3 BbIIIENIPYBENEHHON CXeMbl HAHOHAyKa OpUEHTUPYeTCs,
C OffHOJ CTOpOHBI, Ha OOIIMe MEeTOJO/MOTMYeCKMe HAHOCUCTEMHBIE
NPEJCTaB/IEeHNs, TIOCKOIbKY He CYIIECTBYeT €IMHOM TeOpMM [ BCEX
YY4aCTBYOIIMX B  HAHOTEXHOJOTMYECKON  MIeATEJIbHOCTM  HAyYHBIX
OUCLUMIUIMH W JJI  COOTHECEHMA YaCTHBIX TEOPETUYECKMX CXEM
Heo6XolMMO 00paIaTbcsl HENOCPeACTBEHHO K OOIeHAay4HON KapTHHEe
mupa. C pyroii CTOpPOHBI, €€ TEOPETUYECKME MOJIENM BCET/IA OIIOCPEAYIOTCA
«yHUBEPCATbHBIMM» (HO IPOO/IEMHO-OPUEHTVPOBAHHBIMY) CpefiCTBAMMI
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HaHoHayka ¥ HAHOTeXHONOruaA Kak TeXxHoHayka

tueﬁg&la%“uﬂeﬁae} | «YHuBepcanbHbie» cpeacTsa
CUCTEMHbIE NPeACTaBNeHNs 1 ! !COMﬂblGTEDHOI"U MOAENNPOBAHUA
NOHATUA i |

TeopeTnyeckne Cxemsl TeopeTuyeckme CXemsl

ByHKL HblE DYHKUHOHAbHEIE
abCTpakTHsie MOTOYHLIE abeTpakTHsie
(anropuTMuyeckue) CTOYKTYDHbIE CXEMBI

Opranmiauna

BHeapenwe < Cdepa hyHKULMOHMPOBAHWA YHKUMOHWPOBAHWA
HAHO-CMCTEM HaHocucTeM HaHO-CUCTEM

Puc.12.

MMUTAIVIOHHOTO KOMIIBIOTEPHOTO MOJEMVPOBAHNUA, IZie YXKe «3allnTa»
OmpefieNieHHas MaTeMaTuMyecKas CXeMa /I IpPeACTaBlIeHus o00ObeKTa
uccnefoBanus («koHpuUryparop»). LlenocTHyIo Teopuio BMecTe cO BCEMU
JIKALVIMU B €e OCHOBE CIeIVaJbHBIMM 3aKOHAMM MOXKHO IIPEICTaBUTbH
KaK Uepapxu4eckyr Ccmpykmypy, COCTOAIIYIO U3 meopuli-nemeHmos,
BepIINHY KOTOPOJt 3aHMMaeT 6asyCHBII 97eMeHT (KOMIUIEKCHAsI CUCTEMHAs
MOfienlb — «KOH(Urypoua»), B TO BpeMsa KaK OCTa/JbHble 3/IEMEHTHI
HOACTPaMBAIOTCA PAJOM B pe3ylbTaTe Ipoliecca CHeIyann3anuim.
TeopeTnyeckne cxeMbl HAHOHAYKM KPOMe TOTO BCEITIa COENMHAIT B cebe
He TO/IbKO 0TOOpaXkeHNe X0fja eCTeCTBEHHOTO IPOIlecca B HAHOCTPYKTYpax
(abcTpakTHBIE CTPYKTYpHbIE CXeMbI), HO M OIMCHIBAIOT aJTOPUTMBI
UICCTIEIOBAHNS M KOHCTPYMPOBAHMS TaKMX HAHOCTPYKTYP (abCTpakTHbIE
MIOTOYHBIE — AITOPUTMUYECKUE — CXeMBbl). VIMEHHO IO3TOMY HaHOHayKa
U HAHOTEXHOJIOIMA IIPAKTUYeCKM HepasINuuMMbl ¥ HepasbeAMHUMBI U
COCTAB/IAIOT eAVMHYI0 HAHOTEXHOHAYKy (nanotechnoscience).
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* * ok

To >xe camoe, 4TO MBI CKa3a/Iu O pojie TEOPETUYECKOTO UCCIeOBAHNSA
B COBPEMEHHOIT HayKe U TeXHMKe, IPUIOKMUMO K CBSI3U HAYYHOTO UCCIIENO-
BaHusA ¢ punocodckoit pedrexcueii, 6e3 KOTOPOIt pa3BUTIE HAYKU CTAHO-
BUTCS IPOCTO HEBO3MOYXHBIM. BypHBIiT Iporpecc HAHOHAYKM U HAHOTEXHO-
JIOTUM CTaBUT Iepefi YUYeHBIMY [I0-HOBOMY MHOTHMe cTapble ¢pumocodckme
Ipo6/IeMBbl 1 BBIIBUTAET Ha MEPBBII IJIAaH Le/bII Psi HOBBIX METOO/IOTH-
YeCKUX, COLIMA/IbHBIX, KOTHUTYBHBIX U T.IL. IPOOJIEM, OCMBIC/IEHVI€ KOTOPBIX
TpebyeT BBICOKOTO (PMIOCO(CKOTO YPOBHS, T.e. HO/DKHA IIPOBOAUTHCS C
ydacTeM mpodeccroHanoB B 3Toit obmactu. OgHako u cama ¢umocodus
HayKMl He MOXXeT CYIeCTBOBAaTb 06e3 aKTMBHOTO B3aMMOJENCTBUA C pas-
BUBaoleiicsa HayKoil. I[Toatomy ¢unocodsr, ocoberHO ¢umocodnsl HayKu
VI TEXHVKM, OOSI3aHBI B TECHOII KOOIEPALMY 1 AUAJIOTe C YYeHBIMU-CIIeL -
a/IMCTaMM OCMBIC/IMBATh BHOBb BO3HUKamomue ¢uiocodpckue mpobdmemMbl
B Hay4HO-TeXHNUYecKoil chepe. OOCY>XIEHUIO OTHOI U3 TaKuX IpobiIeM ¢
nosuuuy Gu3nKa U ¢ TOYKM 3peHus ¢punocoda u 6bUIa MOCBsILIEHA TaHHAS
CTaThsl.

BECTHUK POCCUACKOIA AKALLEMUU HAYK,
Tom: 79, Homep: 9 l'oa: 2009, crp.: 807-815
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IKCIIEPTBI: SKOHOMMYECKAA MOJEDb BEJET
MOJIJOBY K KPAXY

ITo MHeHMIO M3BECTHBIX MOJIIABCKMX SKOHOMMYECKMX ¥ HAYYHBIX 9KC-
IIePTOB, HbIHEIIHAA 9KOHOMIYeCKas Mofenb MonoBbl He 3 QeKTUBHA 1 He
CMOXKeT IIPUBECTY B CKOPOM BPEMEHM K YCTOIYMBOMY POCTY S3KOHOMUKY U
6marococTossHMA rpaxxaaH MomIaBcKme SKCIepPThl CYNTAIOT, YTO CO3JAHHASA
B Halllell CTpaHe 5KOHOMMYeCKas MOJe/b He MOXKeT 00ecredynTb ImpoliBe-
TaHMe CTpaHbl U HY)X[aeTcs B U3MeHeHMU. HecMOTpsA Ha OTHOCUTENIbHYIO
IIO3UTUBHYIO CTAaTUCTUKY MaKpPOIKOHOMMYECKMX IoOKasareneir 2016 ropa,
He CJIefiyeT CTPONUTD WT03Kit. O6 3TOM TrOBOPMIIOCH Ha ITpecc-KOH(pepeHInn
B MY/IBTYMEUITHOM-IIpecc-1ieHTpe Sputnik Monposa. ,,3a nocnennue 25 et
MBI TaK ¥ He OIpee/MINCh, YTO Mbl CTPOUM , — 3asABUIA AupeKkTop LleHTpa
crpaTerndeckux uccnefoBanmit u pedopm lammua Ilenaps. [To MHeHMIO
5KOHOMIYECKOTro 3KcrepTa Bukropa Yob6any B MongoBe cosfjaHa 9KOHOMM-
4ecKas MOJE/b 10 MPVHIMNITY ,,PeIMOHAIbHOI IIpadeyvHoll’, Yepe3 KOTOPYIo
IPOKAYMBaeTCsA MUINIMAP/BI JOTIAPOB, @ B CTPaHe HMYETo He CO3/IaeTCA.

Ynen-xoppecnonfenT AHM, gupekrop VHcTUTyTa 37€KTPOHHON UH-
YKeHepuu ¥ HaHOTexHosoruil mpu Axagemun Hayk PM Anaromnit Cupopen-
KO, OTMETWJI, 9YTO B MO/IJI0BE €CTh OfIMH CEKTOP, KOTOPBII peasbHO UHTETPH-
POBaH B €BpOIIEIiCKOe IIPOCTPAHCTBO U PabOTaeT Ha MUPOBOM YPOBHE — 3TO
HayKa. OfjHaKo, 110 C/IoBaM Y4EeHOT0, Ha HY>K/Ibl HayK1 BbIJIe/IAeTCs KaTacTpo-
duueckn mano cpencts. Taxoke uneH-koppecrionienT AHM oTrmerun, 4To
orpoMHble (pyHAHCOBBIE 3auMCcTBOBaHMA Y MB® BenyT B HUKYy#A. ,,Hu onHa
cTpaHa Mupa, rae paboran MB®, He fo6wtach ycrexa, mpuMep — ApreHTu-
HbI — CTPaHbI 6aHKPOTAa, Aedont 1998 ropa B Poccum, YkpauHbl, KOTOpas BbI-
npocuiaa Munapy kpeura y MB® u ceifdac cBOI0 ra3oTpaHCIIOPTHYIO CH-
CTeMy, CTOMMOCTb KOTOPOJI TPU/UINOH O/UIAPOB, OHM JO/DKHBI OYyT OTHATH
B Ka4yecTBe MOTaIleHNA STUX KpeanToB. [losToMy HabupaHme KpeauToB — 3TO
IyTb B HUKYJQ', — cKasan Cupopenko. OTBedas Ha BOIIPOC, YTO Je/IATh, y4e-
HBIII 3aABWL: ,,PeljenT mpocToit — 6e3 pasBUTIA PealbHOro CeKTOPa IKOHOMU-
K1, 6€3 pa3BUTHA IPOMBIIIEHHOCTY C OOJIBIION 0OaBIEHHOI CTOMMOCTBIO
SKOHOMIKY IOHATH HEBO3MOXXHO. 32 CYET IOMUIOPOB ¥ OTyPIIOB BBl 9KOHO-
MUKY He IOJHUMUTE. 3a CYeT HaOpaHHBIX KPENUTOB, KOTOPbIE IIPU/ETCS BO3-
BpalljaTh BAIlVIM BHYKaM, Bbl TO>Ke 9KOHOMUKY He nogHuMuTe . CUiopeHKo
yOex/ieH, YTO BBIXOJ, U3 CO3JABILIECA CUTYAIMy B MOTJABCKOM 9KOHOMIKE
3a IIOCTIeIHYIe BOCEMb JIeT /IMOepabHbIX SKCIIEPYIMEHTOB, eCTh: ,HafIo He Kpe-
nutel MB® Habuparb, a MHBECTMpPOBATh JEHBIM B HAyKy M MHHOBAIWN .

https://ru.sputnik.md/economics/20170130/10995983/economics-
moldova-business-eksperty.html
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MOJJIJABCKHME YYEHBIE COBEPIININ ITPOPBIB
B TEYEHUN TYBEPKYJIIE3A

MHTEPBBIO 09:50 01.02.2017

YneH-koppecnonfieHT AKafemuyu HaykK Mongosel, gupexrop VMHcTH-
TyTa 37IeKTPOHMKY ¥ HaHOTexHonoruit AHaTonmuit CUTOPEHKO B MHTEPBbIO
pagnoctynuu Sputnik MonzgoBa pacckasanm 06 1300peTeHUN MOJIABCKO-
r0 Y4€HOTO-XMMMKA, KOTOPO€ MOXKET CIACTM XKU3HY COTEH ThICAY MIOfENL,
OOIBHBIX CMEPTENbHO ONacHOI popMoit TybepKyne3sa MonjaBcke yueHble
COBEpIIVIN IIPOPBIB B JIeYEHUN TyOepKyriesa.

ITo coBaM cobecemHMKa, HECMOTPS Ha CKYAHOe (PMHAHCUPOBaHME Ha-
yxu, Kotopoe coctasndet 0,34% ot BBII cTpansl, B 2016 rogy MonjgaBcKue
y4eHbIe JOCTUIIY KOJIOCCA/IbHBIX OTKPBITHIA, 2 MX Hay4YHbIE TPY/bl, HE YCTY-
HAOT JOCTVKEHNAM eBPONecK1X Kojier. OIHUM 13 TAKUX CTaJI0 OTKPhITHE
XuMImKa, npodeccopa ®mopa MakaeBa, KOTOPBIiT pa3paboTa yHUKaIbHbIE
HaHOKAIICY/Ibl MeJVKaMeHTa I JIeYeHMs OIACHOI JIeKapCTBEHHO-pe3N-
CTeHTHOU (opMBI TyOepKy/esa, KOTAa IpenapaTbl y>ke He BO3ME/CTBYIOT
Ha nanouky Koxa. «[Tamouka Koxa Tak MyTupoBaia, 4To BhIpacTiia cebe
KJIETOYHYI0 MeMOpaHy, 4epe3 KOTOPYI0 He IMPOXOAUT HU OfHO U3 M3BECT-
HBIX JIEKapCcTB. MoaBCKMil y4eHbI IpuyMan HaHOKAIICYIbl, KOTOPBIE,
KaK TposHCKMIT KOHb, IPOHNKAIOT CKBO3b KJIETOYHYI0O MEMOPaHY Ia/I0YKN
Koxa, cOpacbIBalOT MOMM-AEKCTPUHOBYI0 000IOYKY ¥ BBICBOOOXKHAIOT Ha-
HOYacCTUIy 7IeKapCTBa, KOTOpas YHUYTOXAeT Maouky Koxar, - pacckasarn
Anarommit CuiopeHKo B MHTepBbI0 paguoctypuu Sputnik Mongosa. Ilo
C7I0BaM Y4YEHOTO, BHEPEHNE 3TOil HAyYHOI pa3pabOTKM B IIPOU3BOACTBO
TI03BO/IMJIO OBI ITOTTHOCTBIO OKYIMTD BCE 3aTPAThl HA MOJZIAaBCKYIO HAYKY,
KoTopble cocTaBnAT 0,34% ot BBII crpanbl. B aroii cBAsuM AHatonmmit
CupilopeHKO OTMeTHI, YTO MHBECTMPOBAaHNE TOCYHAPCTBEHHBIX CpPEfiCTB
B OTEYeCTBEHHYIO HayKy MOITIO ObI IpMHeCTH OO/BbIIyIo 01b3y Monjose,
B TOM 4uC/Ie 9KOHOMMYecKy. OH npusen B puMep lepmanuio, KoTopasd
B KayecTBe Mepbl IPOTMBOJEICTBIA KPU3NCY, M30pasa IoBbleHHOe (u-
HaHcupoBaHMe Hayku. «Korma paspasmuinca xpusuc B EBpomne B 2008 rogy
OHM IIOILIY He IO Iy TH 3a/IMCTBOBAaHMA KPENUTOB, a PE3KO YBETMYM/IN TOC-
¢$uHaHCHMpOBaHMe HAYKI, JOBenu ero o 3,5% ot BBIIL. 3To camoe 6onbiuoe
¢uHaHCHpoBaHMe Hayku B EBpome. B pesynbraTe, camass MOIIHasA 9KOHO-
MMKa — B [epmanym. 9To 06mmit MHTErpaIbHbIN IIOKa3aTeb TOTO, KaK VH-
BECTMPOBaHIE B HayKy, pa3BUTIe HayKV U MTHHOBALIMN [Ja/I0 OTAA4Y B BUfe
HOBBIX TEXHOJIOTWII, HOBBIX MPUOOPOB, HOBBIX HPEAMETOB C OOMBIION [0-
0aBOYHOII CTOMMOCTBI0. ITO MOJHATIO SKOHOMMKY U 1T03BOMmIo [epManum
BOOOIIe MITHOBATb KPU3NC», — TIORYEPKHY/ YIEHbIIL.
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https://ru.sputnik.md/radio rubrica interviu /20170201/11043949/
moldavskie-uchenye-sovershili-proryv-lechenie-tuberkulez.html

VHCYIJIbT - HE TPUTOBOP: MOJITABCKME YYEHDBIE
V30BPE/IM YHUKAJIbHBIN AIIIIAPAT

PAJINO 13:54 18.11.2016(o6Ho06mero 14:55 19.11.2016)

MonpaBckue ydeHble 1300penn anmapar, HO3BOJLAIOMNUIT ClIacaTh IIa-
I[VIEHTOB C OOIIVIPHBIM MHCY/IBTOM, HaXOAAIINXCA B OT/ja/IEHHBIX palloHaxX
pecriy6rmkn. O6 yHMKanbHOM n306peTernu B apupe crypuu Sputnik Mos-
JoBa pacckasan AupeKkTop VIHCTUTyTa HAaHOTEXHONOIMI AKafeMMM HayK
Amnaromnit CuopeHKo..

B mocnenHe TofbI MHCY/IBT CTAHOBUTCA MOUCTUHE (aTalbHBIM 3a00-
neBaHyeM. ITo faHHBIM CTATUCTHKM, OT MHCY/IbTA YMUpPaeT KOK/BII IeCTON
XuTenb MonpoBbl. A B cpefjHeM, eXerogHo o Mongose NpoucxoauT mo-
psznka 70 TBHICSAY CIy4aeB MHCYAbTOB. lIpmdeM yCIOXKHSET CUTYalui0 TOT
¢daxT, 4TO GONMBIIMHCTBO CTyYaeB KPOBOM3IVMAHMII B MO3T B pecIryOnmke
IIPOMCXOANT B PallOHAX U CeJIax, M3-3a YeTO yBEINUNMBACTCA INCIIO JIeTallb-
HBIX 1CcX0f0B. IlaliMeHTOB MOIPOCTY He YCIEBAIT JOBECTY B CTONMYHDBIE
KIMHVUKY. Bellb Ha crlaceHme Takoro OOJIBHOTO y Bpadell eCTh MAaKCUMYM
mo 8 yacos. Kak msbexxaTb MHCY/IbTA: TUIIBI, CUMIITOMBI ¥ TPOQWIAKTIKA
B Takmx ycmoBusAx, MONIaBCKVe HEBPOIIATO/IOTY Y HeJIpOXUPYpru obparu-
JVCH 33 IOMOIIBIO B VIHCTUTYT 57€KTPOHHOI MHXeHepyM ¥ HAHOTEXHOJIO-
ruil npu AxageMuy HayK MongoBbl. B 4acTHOCTY, BeRyLuil akafieMMK-He-
Bpornor Cranucnas Ipoma nmoctaBul nepefy MONLABCKMMY YI€HBIMY 3a/1a4y:
1300pecTy YCTPOVCTBO, CIIOCOOHOE IOHVDKAThb TEeMIIEPaTypy TOTOBHOTO
MO3Ta Ye/I0oBeKa, IIOPaKEHHOTO OOIIVPHBIM KPOBOM3/IMSHIEM, BIIOTD 10 4
rpagycoB. MonjjaBcKye MH)XeHepbl-HAHOTEXHOJIOTY CIIPaBWINCh C 3ajja-
veit. O6 yHMKanbHOM M300peTeHNM B 6ecefie ¢ KOPPECIOHAEHTOM CTYRAUN
Sputnik MonpgoBa Anppeem IlerpukoM pacckasan gupexrop VIHcTuTyTa
9/IEKTPOHHOI VHXKeHepUN ¥ HAHOTeXHOJ/IOrMil pu Axafgemun Hayk Mor-
moBbl AHaTommit CUIOPEHKO. Y HeIpOXMPYPrOB €CTb BCETO HECKONbKO
YacoB Ha CIaceHue OONbHOTO C OOIMIMPHBIM MHCY/IBTOM, YTOOBI IpOBe-
CTV CpouHyI0 onepanuio. OfHO Aeno, ecay MHCYIbT CIYIWICA B CTONMUIIE,
Apyroe — eciiu B pailoHHOM IieHTpe. VIHorma MefuKy IpoCcTo He yCIeBaT
TOBE3TM HalMeHTa JO CTOMMYHON KIMHMKYU. MBI Xe IO 3aKa3y akafjeMu-
ka [poma co3mamy ycTpoOJICTBO A/ MOHMDKEHNA TeMIIepaTyphbl MO3ra Ha 4
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rpagyca. 9To H03BOJIET IPOMIUTD BPeMsI ClIaceHMs MALMeHTa B HECKOIbKO
pas. To ecTb, BMeCTO 8 4acoB, KOIIla MHCYILTHOMY 60/IbBHOMY HeOOXOMO
OKa3aTb OIIePaTMBHYIO IOMOLIb, Y MEAMKOB B 3aIlace IOAB/AETCS 10 16 ya-
coB”, — orMeTun npodeccop CUTOPEHKO. YUeHblil OTMeYaeT, 4TO pubdop
IeVICTBYyeT Ha OCHOBE 3/eKTPUYECKUX IIOTYIPOBOJHUKOBBIX 37IEMEHTOB
[lenbre, KOTOPBIIT yIIPaB/IAETC YMHBIM KOHTPOJUIEpPOM. Bpad mocpenctBom
3TOr0 KOHTPO//IEpa MOXKET Peryl1upoBaTh TeMIEPATypy TOIOBHOTO MO3Ia,
IIOPaXEHHOTO MHCY/IbTOM, Ha IIOHIDKEHMe 10 HeOOXO/MIMOIT TeMIIepaTypbl.
VHTepecHa 1 polLiefypa M3MepeHs TeMIIepaTypbl TOJIOBHOTO Mo3ra. B yxo
TalyeHTa BOAWUTCS HAHOIIPOBOJ, KOTOPBIil OIIpefiefisAeT, HACKOIbKO BPadoM
ObLIa IIOHVDKeHA TeMIlepaTypa Mosra. AHato/mnit CUIOPeHKO CYNTAeT, 9TO
3TO — HACTOALYIL IIPOPBIB B MEAMIIMHCKIIX TEXHOMOTHAX U BCKOPE 3TOT all-
napar Oy#eT IIMPOKO IPVUMEHATbCS He TOMbKO B MozoBe, HO U 3a pybe-
YKOM.

MHCTUTYT MHXXEHEPHOM 3JIEKTPOHUKU U
HAHOTEXHOJ/IOTUIT AKATEMIUM HAYK MOJITOBBI
BBIVTPAJI KPYITHBIVI HAYYHBIN ITPOEKT

Kuwunes. 9 nost - Hosocmu-Mondosa. Imumpuii Cudopos.

VHCTUTYT MH)KeHepHOI! 3/1eKTPOHMKM U HAHOTEXHOJOIMiT AKageMun
HayK Mo/1/{0BBI BBIMTPasI KPYIIHBII HAYYHBII IPOEKT, GMHAHCUPYEMBII IPO-
rpammoit HATO «Hayka Bo umst Mypar, coobumn B cy66oty VIA “HoBoctu-
MonpoBa” B KaHYH BCEMVMPHOTO JHS HAYKU AUPEKTOp VIHCTUTyTa MHXKeHep-
HOII 371eKTPOHMKM 1 HaHOoTexHonornit AHM, unen-koppecnongent AHM,
JOKTOP XabummTaT PU3MKO-MaTeMaTn4ecKux HayK AHatonuit CUOpeHKo.

“YyeHble HalIero MHCTUTYTA pabOTAIOT B 3TOM IIPOEKTE B KOOIIEPALIUN C
MHcTuryToM 4mcroii Bofbl 13 BammHrrona. Ero KoopgnHaTOpoM ABIAETCA
MI3BECTHDIII aMepUKaHCKMIl yueHsli, mpodeccop Amok Bacsmra. IIpoexTt
HalleJIeH Ha OCYLIECTB/IEH/e MOHUTOPMHIA KONMYECTBA ¥ KauecTBa BOJBI
IIOBEPXHOCTHBIX 1 TPYHTOBBIX BOZ B Pecriy6mke Monzgosa. Bcem n3BectHo,
HACKOJIbKO 3TO BaYKHO JIJIS1 Hallleil cTpaHbl. Befib Boia - MICTOYHMK SKM3HU 1
IJIaBHBIIL pecypc, 0OecIieynBaloLINii HaC MUTbeBOI BOZON, a TaKkKe pabora-
IOIMII Ha HY>KZIBI CETTbCKOTO X03511ICTBA’, — 3asABMI CHUIOPEHKO.

ITo cnoBaM M3BECTHOTO Y4EHOT0, BO3ITIAB/IAEMbIIT UM UHCTUTYT BCTPe-
JaeT JeHb HayK) HOBBIMM CEPbe3HBIMMU yCIleXaMM, KakK B (yHIaMeHTalb-
HOI1, TaK U B IIpUKIagHoll Hayke. «C 1 auBapa 2012 roga Monaosa, mepBoit
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u3 crpad CHI, cTtama nonHonpaBHbIM uneHoM CelbMOJI paMOYHOI Ipo-
rpamMmbl FP-7. Oto sABnAeTcs cBUAETENbCTBOM NpM3HAHMA (aKTUUECKOIL,
peanbHON MHTETPaLy MOJIIJABCKOM HAYKM B €BPOIEVICKMII M MUPOBOI Ha-
YYHBIII IPOLECC. Y4eHble HALIEIrO MHCTUTYTA BUNAT CBOIO 3aflady B TOM,
4TOObI OT3BIBATHCSA HA HACYI[HbBIE NOTPEOHOCTY CTPAaHbI PelIeHMeM KOH-
KPETHBIX HapOJHOXO3AMCTBEHHBIX Mpo6IeM», — Iog4epKHyT CUIOpEeHKO.
B 2013 rogy, B BO3rmaBiAeMOM UM VIHCTUTYTe MH>KEHEPHO 3/1EKTPOHUKH U
HaHoTexHomoruit AHM pa3paboTaHbl JaTYMKM U CUCTEMbI MHTE/IEKTya/lb-
HOTO KOHTPOJIA /Il MOHUTOPUHTA COCTOSIHNUA IIOBEPXHOCTHBIX BOJ, U BOJ B
CKBa)XMHaX. ITO NO3BOMNUT, 10 MHEHUIO YIEHOTO, IPOTHO3/POBATh HACTY-
IUIEHME 33aCYX, PABHO KaK M HABOJIHEHMI.

«JIpyras npuKmajiHasg IOPOTrpaMMa, B KOTOPOH ydacTByeT Haml JIH-
CTUTYT, M B OCYILIECTBICHUN KOTOPOI MBI HOOMINCH CYHIECTBEHHBIX pe-
3ynbTaToB B 2013 ropy — 3T0 paboTa ¢ MPOTMBOrPagoBoil Cay>x60it Mo-
TOBBI, C KOTOPOJ YCTaHOBIEHO TE€CHOE COTpyAHMYecTBO. Ha cosmanHOM
B VIHCTUTYTe CTeHJie NPOBOAUM TeCTUPOBaHME IIPOTUBOIPA/IOBbIX PaKeT
M 3KCIIEPUMEHTHI 11O NPOBEPKE MUPOTEXHMYECKUX MaTepuasioB, IpefHa-
3HAYeHHBIX [UIA IIpefoTBpalleHnsa rpagoobpasopanusa. [Iporpamma Ha-
IefleHa Ha MHMLMMPOBaHMe ocafikoB. IIpoie rosopsd, fnd MHULMMPOBA-
HJA PYKOTBOPHOTO JOXK[A B 3aCYIUNIMBBII Nepuofiy, — ckasan CuopeHko.
OH nosicHn, 4TO ycIeX JOCTUTAeTCA TPy IOMOIY CIIeLalbHBIX a3P030-
JIeil, KOTOpbIe paKeTa JO/DKHA PAacHblIATh B 00/IAKAX U BBI3BIBATH KOHJIEH-
CaIMIo BOAAHOTO Mapa, TO eCTh JOXK/b. Takye pabOTHI yKe Ha4aThl B 3TOM
TOfly COBMECTHO C 6ONTapcKMM 3aBOZIOM IIPOTMBOTPAOBLIX pakeT u IIpo-
TUBOT'PAZIOBOIL CTy00i1 MOJIIOBBI.

Ocob6oe BHUMMaHMe KO/UIEKTMB MHCTUTYTa yHenseT pabore B cdepe
3KCIIePYMEHTA/IbHOI HaYKN. B 9TOM rofy KO/IeKTUB MHCTUTYTa OITy 61IMKO-
Ba/l paboTy, B KOTOPOIT ObI/Ta 0OHAPOIOBaHA, TAK Ha3blBaeMas TPUIIETHAS
CBEpXIIPOBOAVIMOCTD, KOTOpas OblIa TEOPeTUYeCK! MpecKa3aHa elle JIeT
mecsATb Hasaj. Kpome rirybokoro ¢hyHZaMeHTaTbHOTO MHTEpeca, OHa IMeeT
U AAPKO BbIPa)KEHHOE IIPAKTH4ecKoe HanpapyeHue. Ha ocHoBe aroro siBje-
HJA BO3MOXKHO CO3JjaHNe ObICTPOJeICTBYIOIIMX 3/IEKTPOHHBIX YCTPONCTB
¢ paboueit yactoroii, focturatomeit 1000 rurarepy. ITo AUanasoH 4acToT,
IPYMEPHO B THICAYY pa3 GOIbLINIL, YeM Y CYLIECTBYIOLIMX IIPOLECCOPOB.
OTKpbITas COBMECTHO C KOJIeraMy M3 lepMaHuu cBEpXIIPOBOAMMOCTD B
CTIOUCTBIX HAaHOCTPYKTYpPaX: CBEPXIPOBOJHNUK-()eppOMErHeTHK, TO3BOINT
CO371aTh HOBOE IIOKOJIEHME 3/IEKTPOHHBIX YCTPOJCTB.
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«Kak u y4eHble pAfa APYTUX MHCTUTYTOB AKaleMuy HayK MomjoBbl,
MbI aKTMBHO y4acTBYeM B pa3BUTVM (YHZAMEHTAaTbHOTO HAIlpaBIeHMA
HayKJ, a TaKKe B IIPOEKTaX ¥ IPOrpaMMax, HallpaB/IeHHbIX Ha obecreve-
HIe TIporpecca B 9KOHOMUYECKOM PasBUTUM CTPAHBI», - 3aK/IIOUIMII 4JIeH-
koppecnonfieHT AHM Anatonuit CuopeHko.

HOBOCTU

WHOOPMALUMOHHOE AFEHTCTBO

MOJIAOBA

Jlenma nosocmeti 09.11.2013

BO CHE M HAABY...

Bopv6a anonozemos ckyooymus ¢ yuenvimu u Hayxoti 6 Monoose
na6upaem cuny! Kmo nobeoum?

B c8a3U ¢ yuacmusmumucs Hanadkamy Ha uHCMmumymot Akademuu Hayx
PM, Ha yuenvix u 6 yenom Ha HayuHwii mup Mondoswvl, «IH» nonpocun
omeemump Ha 60npocul Oupekmopa VIHcmumyma snekmpoHHOU UHMeHePUL
u HanomexHonozuti «Dumitru Ghitu», naypeama Iocnpemuu PM, npe3udenma
opeanusavuy «[ymbonvom-xny6 Mondosuvi», doxkmopa xabunumam Gusuxo-
mamemamudeckux Hayx, npogeccopa AHATO/INA CHJJOPEHKO.

- Anamonuii Cepzeeéuu, nysxcra nu Monooee nayxa unu nem? Ha om-
puuanuu Hacmaueam Hucnposepzamenu pasHvix macmeil, 0enas
ynop Ha mo, umo, Mo, y4eHvle 3a6uparom y HUX nocieOHuti Kycox
xneba 6 8ude zoccybcuduii Ha HAYKY.

— JleliCTBUTENIBHO, KO€-KTO IOACYUTHIBAECT BbIJE/ICHHbIE Ha HAYKY
IIeHbIY, BBIpaXKas HeOyYMeHMe, a Ife ke paciBeT skoHoMMku? Tak BOT,
TOCIIOfia XOpOIINe, BOIPOC-TO He IO afpecy. Bompocsl Hy>XHO 3ajjaBaTh
IPaBUTENIbCTBY U MPOMBIIIIEHHOCTH. II0TOMY YTO paciiBeT B TOCyHapCTBe
HACTYIAeT JNIIb TOTAA, KOIZA eCThb OTYMC/IeHMEe OT PeajbHOro CeKTopa
9KOHOMMKM M KOIFa MJeT IIOJTHOKPOBHOE IIOIOJIHEeHNe OoKeTa.
AxapieMysi HayK 1 y4eHble HalPsAMYIO He MOTYT M He JHOJDKHBI IOIOJTHATb
6romKkeT. OHM MOIYT «IIONOMHATH»  VHUBEPCUTET IPENOAABATEISIMIL
TOJIOBBI JIIOfENl ... OMOMMOTeKy — HOBBIMM 3HAHVAMU, a TpeGOBaTb OT
HayKM, YTOOBI OHa IPENOCTAaBMIA PacLBeT 9KOHOMUKM 3TO BCe PABHO,
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4TO TOTpPeOOBaTb y HOBOPOX/EHHOrO peOeHKa IPUHECTH 3apIUIaTy
momoii... Cromb obocTpenHbI uHTEpec K AH, A mymato, cBfA3aH U ¢ TeMu
3aMeyaTe/lbHbIMM 3[aHMAMY, KOTOpbiMMm obmasaer AH. Orto sABmsercs
IPYUBJIEKATe/IbHOJ CTOPOHOI BBICOKON JIMKBUAHOCTY Ipobnemsl. Jlronn,
He 3aHATbIE 3aXBATHIBAIOIIMM HAayYHO- Y4eOHBIM IPOLIECCOM WM KaKMM-
TO PYTMM Cepbe3HbIM JIe/IOM, TaK CUJIbHO 03a004YEHBI 30JI0TBIM Te/IbIIOM,
4TO y HUX HPOUCXONUT CMelleHMe IIKajbl IeHHocTeil. Cama mo cebe
CTOMMOCTDb 3HAaHMII He UMIeT Y HUX HM B KaKO€ CPAaBHEHME CO CTOMMOCTBIO
HENBIDKMMOCTH, Haxopdilericd Bo Baagenn AH PM.

- Bam ncanxo nrodeii, Komopoie He NOHUMAIOM 3HAYEHUST «M03206» U
NPUBLIKAU UL 3A2NIA0LIEAMDb 6 UYXH(Ue KAPMAHDL, CMPeMAch Pas3-
6ozamemv, KpumuKys mex, y K020 npocmo Hem épemeHu UM omee-
yamo?

- Y Kaxporo cBos cyabba. Y ydeHoro MoTuBaIyel K TpyAy He AB/IAeT-
cA oboralieHne, /IS Hero IeHbIM 3TO, B IEPBYIO O4YepeNib, CPeICTBO obecre-
9eHNSA HayYHOTO npouecca. IloayJaTb HOBbIe 3SHAHMA, UCKATh BO3SMOXXHOCTD
TIOJIE/TUTBCSA C KOJIeTaMMy IIOTy4YeHHBIM MMEHHO T060i1 OTKPBITHEM, ITOCTa-
paThcA YBUJETD €TO PE3Y/IbTAThl B )KU3HM JIIOfIENl — BOT BBICIIASA II€/b yde-
HOro0. JTO CYACTbe, KOIZIa TBOU 3HAHNA, UCCIENOBaHNA, PE3yIbTaThl MHOTO-
JIETHUX OIbITOB HOTYYalOT IPaKTUiecKyo peammsanuio! Kak sTo 6b110 B
VICTOPYM C TPAH3VUCTOPOM, C rpad)eHOM, C HAHOCTPYKTypaMmiu, KOTOpbIe O-
BCIOJly HAC CErOfIHA OKPY’XKAIOT, IPOHMKAsA B CaMble pasHble 00JIACTY U VIC-
cnefoBanuA B Monpgose. MHe MpUATHO, 4YTO cMaBa 0 Mongose, 0 HammMx
HAay4YHbIX TOCTVDKEHNAX BBIIIA TA/eKO 3a IMpefensl EBpomnbl. JTo papyer,
IIOTOMY 4YTO BCe C/Ie/laHHOe HaMU paboTaeT Ha MOTOXXMUTETbHbI VMUK
pecy6muku. B KoHeYHOM >Ke UTOTe, MBI, 6€3YCIIOBHO, JO/DKHBI «KOMMep-
IIVa/TM3VPOBaTh» HAIIM HayYHbIE Pe3y/IbTAThbl, HO 3TO HEOOXOAMMO Jie/aTh
IIyTeM KooIepanuy (B TOM YKCIIe ¥ MEX/[YHAPOJHOI) ¥ COTPYIHIYECTBA C
OpeANpUATUAMMA.

- Tak 6vimv unu ne 6vimv 6 Mondose Vincmumymy HaAHOMEXHONO-

auti, npogpeccop? lllymxa...

- 9T0 BOIIPOC He pPUTOPUYECKMIT, He IIPA3IHbIN M OTHIONb He Iy TOYHBbI],
a BIIOJIHe KOHKpeTHbI1! brarogapio 3a Hero. VI oH 06yc/lIOB/IeH TeM, YTO
B IIOCTIEfiHEe BpeMs YYacTWINCDh CIIEKY/IALMM Ha TeMy, KOTopas Habwua
OCKOMUHY ellle paHblle. He cImMiKoM /1 MHOTO JleHeT CTpaHa TPaTUT Ha
HayKy? Hy>xHa /111 BooO1je HayKa 6efHouI arpapHoii crpaHe? Hyxubl mn AH,
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VIHCTUTYTbI (PU3VIKM, 371eKTPOHUKY 1 60JIee TOro — HaHoTexHonoruit?! Mor,
3TO HE4TO 3200/1a4HOe, IPYCYIee 60raThIM Pa3BUTBHIM CTpaHaM. [Jie y>x Ham
y6orum conagarb ¢ NANO? OTBeyaro. A HeICTBUTENIBHO /M TaK MHOTO
TPaTUTCA Ha HayKy? B HaIell cTpaHe pacXofbl Ha HAYKY, B CBA3M C KPU3VICOM,
B 2010 ropy coctasmsanm 0,4 % ot BBII. CpaBauM. B eBpomelickux cTpaHax
B cpefiHeM 310 2 %, a B [epmanum - 3,5 % ot ux orpomHoro BBII. 910 y Hux
IpsAMbIe 3aTPAThl Ha HAy4YHbIE UCC/IEOBaHNA Ha MHHOBaLMu! Bol He 3HaeTe,
royeMy oHM 6oraThl ¥ CIbHBI? [la-7ia, MMeHHO moaTomy! JlaBHO j0Ka3aHo,
4TO MMHMMYM, KOTOPBIiI yBaXkatomiee ce6s rocyjapcTBO HO/DKHO TPATUTh
Ha HayKy J/IA TOTO, 4YTOObI CTPaHa He CKaTH/IaCh B OaHAHOBBIN OTOPOJ, 3TO
1 %. Y nac 0,4%, 4To HIKe laXke IOPOra CTATUCTUYECKON NMOrPEUTHOCTH.
«Ha nayky B Monose Tpatutcs axx 300 MJIH. /1eeB, Kakoii rpabex!»,- BOIAT
OTOBCIOZly /MoOKUTenu AapMOBIIMHKM. OfHAKO 3TO abCOMIOTHOE YMCIIO
He TOBOPUT HU O 4eM, 0OBEKTUBHO O QMHAHCUPOBAHUN TOBOPUT TOTBKO
npoueHT oT BBII. Tenepb maBaiite mpepctaBuM, uTo 911 0, 4 % B3ATb U
oTobOpaThb y Hayku. COymeTcss MedTa TeX, KTO BBICTYIAeT C TpeboBaHUEM
IpeKpaTuTh ee puHaHcupoBarh U 3akpbiTh AH. Pacuserer mi ot sToro
Monposa? IlosBATcA MM HOBble AeTCafbl, 3aacanbTUPYIOTCA JOPOIH,
3apabotator Qpabpuxu? Het, koHeuHO. ONBIT 06QHKPOTUBIINXCS 3aBOOB
B IpEABIAYIME IeCATUNETHA TI0OKa3bIBAET, YTO HA MecCTe NMpPEeNpUATHL, ¥
KOTOPOTO HpeKpaTuIoch (GMHAHCHPOBaHNe, IMOABMIACH ImycToTa. T.e. 13
HJYETO «HIYEeTo» ¥ BO3HMKAET!

- Omxyoa y nexomopuix zpaxcoan Mondoévt maxoe nnebeiicmeo?
Kaxoii-mo yuenviii 6 benveuu, Cnosenuu, bpazunuu, axo6vt, moxem
4mo-mo uzobpecmu, a MONOABCKULL YHeHblll He MOJNem no360aUMb
cebe, N0 UX MHEHUI0, HUKAKUX HAY4HVIX uccnedosanuti. Omkyoa ma-
Koe camoyHuuuiceHue, no-eaemy?
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- 910 peitcTBUTENbHO IUieberickaa mcuxonorus. ClIoBeHUs, KCTATH,
ellle MeHblIIe [I0 pasMepy U 110 YUC/IEHHOCTH, 4eM MonjjoBa. A MOCMOTPUTE,
KaK TaM pa3BUTa HAayKa, KaK IIPOLIBeTaeT yHUBepcuTeT B JII00/IsAHe 1 KaKue
MOIIHbIE TaM MCC/IEJOBAHI 110 CBEPXIIPOBOIHUKOBOI 3/IeKTPOHMKe. Tam
TOXKe PabOTAIOT y4eHble C MUPOBBIMI MMEHAMU, I HUKTO He TOBOPUT UM,
4TO CTpaHe, eCKaTb, He IT0 KapMaHy HayKa. Kakas roynocrs!

- A ecnu 6 Jlobnane unu Bproccene 6 npecce xkmo-mo Hanu-
wem YHUMUNCUMENIbHYI0 N0 OMHOWEHU0 K camomy daxmy cy-
Wlecmeo6anus omeyvecimeéeHHoll Hayku cmamovio, 4mo Oydem?
- Taxoe He603MO#HO. A ecniu U HANUULY M, MO MAKOLL «Oesmenv» 0y-
Oem nodeepzHym o6cmpyKuyuu, e2o ocmerom 3a HeOATbHOBUOHOCHD U
y3ocmo moumnenus! Ckyooymue maxux ntooeil 8 eéponeiickoii cmpate
ouesuoHo. Xouemcst 06pamumucs K 20cyoapcmay ¢ npocv0oii He cKy-
numvcsa Ha 6HedpeHUe UHHOBAUUL 6 NPOU3BOOCHEO U He NPUCTYULU-
8amuvcsa K n0000HbIM 2yOumenvHuimM 0N cmpanvl Kpukam. Broxcen-
Hble 6 HAYKY CPeOCmBa 6epHYMC yPosHem 00pA306aHUA HACETIEHUS,
npoosuymoiMu mMexHon02UAMY 6 HAPOOHOM X03Alicmee, NPou3eoo-
CMEOM HA CO8PEMEHHOM, 4 He HA OMCmanom, ypoeHe Komopoe 6y-
Ooem nononnamv 0rwoxcem. Bonee yusunuzoeannoil wu3nvio, Haxo-
Hel, KOMOPy0 HUYMO U HUKMO He CNOCOOHLI HAM cOelamb, Kpome
Hac camux. B mom uucne u yuenvix. Hayxka ne monvko mopanvHo
onpasdana u Heo0xo0uma 015 06uLecmea, Ho OHA euje 0UeHb U 0UeHb
ev12o0na! Ecnu 6ot Ham He mewianu, a nomMozanu...

HAIITIA CIIPABKA:

Hayunble pe3ynbTarsl, HOTy4YeHHbIE MOIABCKUMY Y4€HbIMM U3 VIHCTH-
TyToB AH PM (3/71€KTpOHHOI MH)KEHEPUH U HAHOTEXHOIOT I, IPUK/IAJHO
¢usukn), JIVIPY, a Taxke Texumueckoro Yausepcurera u [ocyHuBepcu-
TeTa HOCTYXVIN OCHOBOI [/ IPOBefieHNsA PEry/IAPHBIX MEX/IyHAPOLHBIX
(c yyenbimy 13 20 cTpaH!) CMMIO3MyMOB IO (M3MKe TBEPAOTO Teyla ¥ HAHO-
texHonoruaAM. [logo6HbIe GOpyMbI TPaAUIIOHHO IpoXoAAT B KummHese —
Ka>)KZIblil HeueTHBIN rofi cepusi KoHpepeniuit «NANO» (yxe mpouto Tpu!)
U KQOKJIBIN 9YeTHBIN Tof, HaunHasa ¢ 2000-ro,— (bmsmxo-TeXquecxme CUMIIO-
3uyMbl oz, 1orotunom «MSCMP». 9To nu He ABHOe IpMU3HAHME BECOMBIX
Hay4YHbIX Pe3y/IbTaTOB HAILIETO TOCYJAPCTBA B MUpe?

Kpome Toro, B aBrycre 2011 r. B KpynHelilieM HeMeIJKOM M3aTeIbCTBe
«Springer» Ha aHIJIMIICKOM s3bIKe ObUIa omyOnmkoBaHa KHMUra «OCHOBBI
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CBEpPXIIPOBOIHMKOBOJ HaHO3/EKTPOHMKN», TOATOTOB/IEHHAA MOJJaBCKUM
¢usukoM ¢ 35 JIeTHMM OIBITOM MCCIefOBaHuit, npocdeccopom A.
Cupopenko. B mpemmcnoBum kK MoHoOrpadmy BCEMUPHO WM3BECTHBIN
HeMenKuit y4eHblit 13 Mronxena P. Ipocc nammcan: «B Hacrosmee BpeMsa B
MMpe CYILIeCTBYeT HeMaIo ITyOOKMX y4eOHMKOB [0 CBEPXIPOBOANMOCTI,
HO B HMX He HAll/IM OTpakeHVe peHOMeHbI, 0OHApy>KeHHBIE 3a TIOC/IeHIE
rofipl. DTV ABJIEHUSA JIe)KAaT B OCHOBE HOBENIIMX OBICTPOEIICTBYIOMINX
IpubOPOB — BBICOKOYYBCTBUTE/NIbHBIX 0OTOMETPOB, CIIMHOBBIX BEHTHJIEI,
KBAHTOBBIX IIPMEMHIKOB T€PArepLi0BOro Mala3oHa U3/T1y4eHNs, KBAaHTOBOI!
IU-JIOTMKY, @ UX TOHMMAaHMe BeCbMa HEIpPOCTO [/I1 HEHOArOTOB/IEHHOIO
4eyloBeKa. JTa MOHOrpadus 3aIOHACT MPOOET MEX/Y YHUBEPCUTETCKUAM
KYPCOM I10 CBEpPXIIPOBOAVMOCTY U OTPOMHBIM MacCUBOM MH(OpPMALNN 13
CIenanbHOI muTeparypsol. B kHure A. Cupopenko cobpaHa, CMHTe3MpOBaHa
¥ B JIOCTYIHOI (opMe IpefcTaBieHa MHPOPMALMA O «IIepefHeM Kpae»
CBEpXIIPOBOJJHMKOBOI1 37IEKTPOHMKM, 2 3HAUUT, KHUTA KpaliHe [I0/Ie3Ha 1A
uccefioBareieil ¥ MH>XeHePOB, OCBaMBaIOIIMX HOBOE HayYHO-TEXHUYECKoe
HallpaBJIeHle — CBEPXIIPOBOJHIKOBYIO HAHO3TIEKTPOHMKY».
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- IIpogpeccop, 3a cuemn uezo yoaemcs yueHviM n000epHUEaMs MUPO-
801i yposeHv uccne008anuLi?

— OTBeT HpOCT - 3a CYeT CBEPXIKCIUTyaTanuy camux cebs. Pabora 1o
BBIXO[JHBIM U [0 ITy60Ko0it HOuM. DakTidecky, B HayKe y HaC pabOTAIOT 3H-
TY3MACThI, Y KOTOPbIX IOTy4Y€HVe HOBOTO 3HAaHNUA U NPU3HaHNE KOJUIET SIB-
JIAETCA TJIABHOJM MOTUBALIMEN K HAIIpsDKEHHENIIEeMY TPYLY.

- «A 3auem um amo HAO0»I- yiie CIbIULY S «<KOBAPHBLIL» 60NPOC «KPU-
muKoe».

— Temn paboTHI UCTMHHBIX YYEHBIX AMKTYeT MUPOBOI ypoBeHb. Kak
He ObIBaeT 1o BynrakoBy OCeTpMHBI BTOPOII CBEXECTHU, TOUYHO TaKXe He
ObIBaeT HAYYHBIX Pe3ynbraToB 1-ro, 2-ro mnm 3-ro copta. Ecu onu He fo-
CTUTAIOT MMPOBOI'O YPOBH:, 3TO yXKe He HayKa, a ee umutauus. [lostomy
JULA TOTO YTOOBI TeOs YCIIbILIAMY Ha MeXXAYHAPOHOI KOH(EPEeHIVM, YTOObI
TBOJL IOK/IaJ] IPUHANN U Thl y4aCTBOBAJI HA PAaBHBIX B IUCKYCCUM U B KOH-
Kypce IPOEKTOB, Thl JO/KEH BBIIONHATD MCCAEN0BAHMA Ha BbICOYAiiLIEM
ypoBHe. UTO COOTBETCTBEHHO 3a/jaeT HaJJIEKAILINII TOH PabOTBHI C IOTHON
oTjaven Cul.

- Kaxoe KIIJI pazpabomox eauezo Nncmumyma?
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- YTo KacaeTcs JATYMKOB JJaB/IEHNUA Ia3a, KOTOPbIe OTIMYIAIOTCSA MaJIbl-
M1 TabapuTaMu, MaIBIM BECOM M VICK/TIOUUTETbHO BBICOKOJ HaJIe)KHOCTBIO,
TO MBI 110 CBOEJl MHUIIMATHBE 3aKTIOUMIN Korosop ¢ «Kummnay-Tas». 3a
1, 5 rofia, MpoBeNMM VICHBITAHKA, B PE3yAbTaTe KOTOPBIX 3TU NATYMKMU 3a-
PeKOMeHIoBa/N ce6s Mo BCeM MapaMeTpaM JIydllle TeX, KOTOpble MIMPOKO
ucnonbaytorcsa (Cangup, Kopynr). Onars Bonpoc k npaButenscTsy: «Ilo-
9eMy 3TM JATYMKM He 3aIyCKAITCA B CEPUI0 HA IIPOMBIIIEHHBIX Ipef-
npuatuax PM?» AH ympekaor u B Manoit 9¢pdekTBHOCT TpaHCdepa
TexHonorui. Y 3pech y Hac ecTb, 4TO BO3pasuTh. Ham mHCTUTYT Haps-
Iy C OCHOBHOM CBOe€Il 3ajjadelt Kak yupexxaenusa AH — momydennue HOBbIX
3HaHUI — Mapa/Ie/IbHO NMPMHMMAET y4acTye B PelleHNM KOHKDETHBIX 3a-
llad HapOfHOTrO XOo3AMcTBa. S MMe B BuAYy IpOOGTIEMBI CeMbXO3yTOMmin
¢ rpajobmrveM. Mbl 3akymaeMm pakeTbl. Ilepes MX wucCHOMb3OBaHUEM
00513aTe/IbHO JIO/DKHO OBITh MX TECTMPOBaHME HA CICIMAIbHOM CTEHJE.
Takume ycTpoiicTBa [/ TECTUPOBAHNA IPOTUBOIPA/IOBBIX PAKeT €CTh TONbKO
B JBYX OMIDKailIIMX CTpaHax, 910 B Poccum B OOGHMHCKe U B ABCTpum B
JIunne. Hu Ha Ykpanne, Hu B Pymbianu HeT. Tak BoT Ham VIHCTHUTYT mopan
Ha KOHKYPC IPOEKT TpaHC(ep-TeXHONOruil Mo pa3paboTKe CTEH/IOB IIO
VICTIBITAHMIO IIPOTUBOTPAZOBBIX PAKET U IPOBENECHIIO METEOPOTOTNIECKIX
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9KCIEePUMEHTOB. Bpiurpanu rpanT u 3a 400 ThIC. 71eeB MBI Ha MIPOTKEHUN
1,5 et co3many mabopaTopuio, B KOTOPOil M3TOTOBMIN M CMOHTUPOBAIN
CTeHJi 1O VICIIBITAHUIO IPOTUBOIPAfiOBbIX pakeT. CHOBa CIBIIIY YIIpeK,
yro 1enbix 400 Thic. neeB Ha 4To?! CpaBHMBaeM, MHOTO 3TO MM Maso.
Ananornynniit ctens B Asctpuu crout 1, 5 mna. EBPO. Bor u mycrtb
IPOCUNTAIT 3PPEKTMBHOCTD pabOThI MONJABCKMUX YYeHBIX. Ecu ymeroT
CYNTATh, @ HE TOMBKO HAIIA/IATh 110 TIOBOAY 1 6e3 moBopa. Beiroga HammIo.
Cospanne Takoro cTeHza 136aBuno MonjoBy oT HeOOXOMMOCTH ITOCBIIATD
yepe3 3 IpaHNMIBI paKeTbl Ha MCIbITaHMe B OOHMHCK, YTO CONPSIKEHO
YKECTKVMU TpebOBaHMAMY, KaK IpY TPaHCHOPTHPOBKe opyxus. K Tomy
e 3To HemMoBepHO poporo. CeromHsa MonpmoBa nsbaBieHa OT TaKuX
CTIOXKHOCTeI 1 Tpar. V aTo elje He Bce. Haur MHCTUTYT 3aK/II04MII JOTOBOpa
C IPeANpUATUAMIY 10 IPOU3BOACTBY pakeT (B wactHOCTH, ¢ Coduiickum
3aBOJIOM) I10 IIPOBEJIEHNIO MCIIBITAaHWII VX PaKeT Ha KOMMEePYeCKOil OCHOBe
Ha HauleM o6opynoBaHuu. TakuMm 06pasoM MbI He TOIBKO YHAOBIETBOPsiEM
noTpe6HoCTV PM B CIIBITaHMY 1 TECTUPOBAHMS IPOTUBOTPA/IOBBIX PaKeT,
HO M TaK)Xe 3a OIUIATY BBINO/HAEM KOHKpeTHbIe paboThl. Takum obpasom
VIHCTUTYT IONIONHSIET GIOKET pecIy oMK,

- Anamonuii Cepzeeéu, k020 Bot cuumaeme céoum yuumenem?
- Ovutpua Bacunbesuya Iniy, ybe nmsaA cerogHsa HOCUT Ham VIHcTH-
TYT, KOTOPBIII U TIOABM/ICA O/1arofiaps HayYHOMY TIPEIBUICHNIO U KI3HEH-
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HO MYZOPOCTN 3TOT'O BbIJAOIIETOCA MOJIAABCKOI'O YI€HOTO. Moit CTapI.[II/II?I

APYT ¥ YYUTENDb, OH Pa3bACHAT MHOTOUMC/IEHHBIM CIIOPIIMKAM, YTBEPK/IaB-
IINM, YTO B arpapHOJl CTpaHe HeT MeCTa HayKe, a HY>KHO COCPEeJOTOYUTD-
CA Ha arpapHOM CEKTOpe, NpOoNNCHble UCTUHBL. Tak, akagemuk . Iuny He
yCTaBaJI IPMBOAUTD TAKOJ apryMeHT: bpasmmms, o6mackaHHAsA KIMMaTOM
1 BceBbIHNM cTpaHa, cobuparomas 1o 3 ypoxxas kode, 3Toro npupopHo-
ro 307I0Ta, B TOfI, B 1950-€ rops! ObLIa CaMol OTCTAIOl arpapHoOli CTPaHOIL.
Cerlyac ke OHa MOIIHeliIIee UHYCTPUAIbHO PasBUTOE TOCYLAPCTBO C CO-
BPEMEHHOII HayKOil C MOJEPHU3MPOBAHHON NIPOMBIIITIEHHOCTbIO. boraTas
¥ yBa)kaeMas BO BceM Mype cTpaHa. Kakum 06pasoM pon3omunio sTo 4ymo?
Tonbko mocne Toro, Kak OGpasmnIbcKoe MPaBUTENbCTBO MPUHAIO MYApOeE
CTpaTernyecKoe pellleHue MHBECTUPOBATh CPEICTBA B HAYKOEMKIE TEXHO-
JIOTUM, B HayKy. [IJI1 IOATOTOBKYM BBICOKOKBAIMUIPOBAHHBIX KapOB
TIOHAJJOOVIVICh YHUBEPCUTETBI, /I YHMBEPCUTETOB OHA0OMICA TIpero-
JaBaTeNIbCKNUIL COCTAB, KOTOPBI/ HEMBICIMM 0e3 ydeHbIX. BoT aTy Ienouxy
oHu 1 Boccosfanu! OHM OTKPbUIN HeCATKM CUIbHBIX YHUBEPCUTETOB, Y HUX
ectb AH, B cucteme kotopoit 56 HVM. IloaroroneHHble HAyYHO-TeXHUYe-
CKJe KaJpbl CMOI/IN 00€CIeunTh HayKOeMKIe OTPAC/Iy IPOMBIIIIEHHOCTH,
aBTOMOOW/IECTPOEHME, MUKPO3/IEKTOHNMKY, HAaHOTEXHOJOIMIO0. braropaps
IIPO30OP/IMBOCTHU €€ MePOB 9KOHOMUKA bpasunuy nogHsanack, pasBUIach
VI JOTHa/Ia TaKVie MOLIHBIe CTPaHbl, Kak [epmanns, ®paniys u Benmnkobpu-
taHuA. Bor atoT myTh HeobxomyMo oBTOpNTH 1 Monpose! Co cBoeit crien-
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uUKOIT, HO C HEM3MEHHO 3ajiadeil — IMOFHATHCS C KOJIEH U BBITABUTD 13
ce0s1, HaKOHell, I1e0elICKyI0 IICUXONOruIo. 1 yOeXXieH, 4TO 9TO BO3MOXKHO.
/1 Hayka TYT IepBblil IOMOIJHNK ¥ HACTABHMUK. XBaTUT y>Ke ObITh IIOCTaB-
LVIKOM [ieriieBoit paboueit cumel st EBponbsr u Poccny, a Takke peIHKOM
cObITa [/I1 UMIIOPTA TYPELKUX IOMUAOPOB U MOIbCKOI KapTOLIKY, KOTO-
pblIe yoKe CTaju AellleB/ie MeCTHOI IIPOYKIMY IO CBOeil Ce0eCTOMMOCTHL. ..

- ITpogpeccop, Bui 12 nem npopabomanu é Iepmanuu. Ilouemy 6vi eep-
Hynuco 6 Monoosy?

- A moueMmy s fo/mkeH 6bUT ocTatbesi? S mpuBe3 mpubopsr u 060py-
IOBaHMe, IofiapeHHble MHe (oHgoM [ymOonpaTa /1 Hay4HOI PabOTHI Ha
pozuHe, U IPOJO/DKII MCC/Ie[OBaHMs, HadaTble TaM. Kctari, Ha 3TOM 060-
pynoBaHuy 3a 10 jeT 3alm TN fuccepTanym 4 MOUX acIiMpaHTa. Bmecte ¢
HJIMJ MBI BBIIIO/THUIA 5 MEXIYHAaPORHBIX IPOEKTOB U 3 pecIyOIMKaHCKIX.
Taxk 4TO HayKOJ MOXXHO 3aHUMATBCS Y y HaC, ObIIO ObI HACTOsIIIIee JKeTaHe.
Mexy Ipounm, 0 ToM, 4To B Mos1j0Be Xopoliiee BIHO, TOCTY CTPAHBI Yallje
Y3HAIOT /IMIIb B KPMKOBCKIMX BUHHBIX ITOfiBAjIaX. A O TOM, YTO 37€Ch BELYT-
Cs1 Cepbe3Hble HayYHbIe PaOOTBI, OHM JABHO XOPOILIIO 3HAIOT II0 COBMECTHBIM
paspaboTkaM, KOHQEePEeHIVIAM U yOMIMKaLUAM. .

- U 6ce e, Anamonuii Cepzeeéuu, pazee y 6ac He 6bi10 603MOHCHO-
CIMU 0CMAMbCA 6... UCUHHOL UUBUNUZAUUUT

- brina. )Ia OHa U ceifyac eCTb, HO MHe 3TO He HY>KHO. Yemopek JOJIDKEH
JKUTD TaM, I'l€ OH pOAUJICA U BbIPOC. ES,lII/ITb MOJXHO II0 BCEMY MDY I UMETb
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BesJie Ipy3elt, HO XKUTb Halo foMa. S ybex/ieH, 4To KaXXOMy HOPMa/IbHOMY
Ye/IOBEKY B PasHOM CTENeHM, HO CBOJMCTBEHHO YYBCTBO HOCTAjbIUIN.
3Halo, 4TO MHOTMe NPUAYMbIBAIOT JI00bIe CIIOCOOBI, TUIIb ObI yeXaTb 13
pecy6muky, a s crpammybato: «Hy, Xopolio, a ec/i Bce 0TCI0fA yeRyT, YTO
manmblre 6ymeT?» JTO KaKOM-TO KOMIUIEKC HEIOJTHOLEHHOCTM, KOTOPBII A
JINYHO 1A ce0s1 He IIpMeMITI0. A ITO4YeMy Bbl YBEPEHBI, 4TO Ifie-TO B JPYToi
CTpaHe Bac HelrpeMeHHO ayT? He Bce onpepensercs KyckoM xineba. Yepes
rof B 6oraTom 3apybexbe YyBCTBO TOJIOfA IPOVIET, MALIMHY KYIWI, a
manbure 4to? [To HOYaM — TOCKa 1 CHBI U3 TOpOJa AeTCTBa. e Torna Oyaer
CTaBILNIA YK€ Yy>KMM POJIHON IoM?
Kax euoum, necmomps nu na xaxue npenamcmeus, Monoose yoa-
JI0Cb YCMAaHO6UMb MecHoe HAYYHO-MeXHU1ecKoe COmpPyOHUHeCE0
u 000pvle uenoseueckue OMHOUWEHUS C BeOYWUMU <KYMAMU» U3
yunusepcumemos u HUW ecezo mupa. Ilpuuem, ucxknouumenvuo
671a200apA HAKONTIEHHOMY UHMENNIEKINYATbHO MY NOMEHUUAny U
npe~0aHHOCIMU UCCTIE006aMeNbCKOl 0eAmeTbHOCU MAKUX YHeHDIX,
Kax naw muozoyeaxcaemviii cobecednux, npogeccop AHATOINUN
CHJOPEHKO.
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U3 «]JOCBE» nexomopuix nocnednux paspabomox yuenvix Uncmumyma
anexkmponuku u Hanomexuonozuti AH PM:

1) Tenepatop MWITUMETPOBBIX BOMH Ha OCHOBE MUKPOIIOTIOCKOBOI
TexHOMOrMN. Pa3paboTaHa TEXHOMOTMsSI ¥ MU3TOTOBJIEH SKCIIEPUMEHTATbHBIN
obpaser;. IlpenHasHaueH il BHEIPeHUSA B IPOU3BOACTBO T'eHEPATOPOB
MMUUIMMETPOBBLIX BOJTH Ha OCHOBE HEJJOPOTMX 3/IEMEHTOB VM MaTepUasoB,
KOTOpble 3aMeHAT reHepaTophl Ha Anofax [aHHa, TPyJHOMOCTYIHBIX M3-3a
OTpaHMYEHNI!, CBA3aHHBIX C UX MCIIO/Ib30BAHNEM B BOEHHOI IIPOMBIIIIEH-
HocTu. [ToTpebnsemMast MOLIHOCTb CUCTEMBI MUTAHVS MEHbIIe, YeM [IJIS Te-
HepaTopa Ha ocHoBe Amopa [annHa. [eHepaTop BBINIOTHEH Ha AUCKPETHBIX
3/eMeHTaX ¥ MOXKeT OBbITh UCHonb30BaH B npubopax KBY tepannu, pas-
pabOTaHHBIX HAMY B IIPefbIAYIIE TOMBL,

2) «Crenpi» o otieHke 3GdEKTUBHOCTY TUPOTEXHUYECKUX PEaTeHTOB
U IpPOTUBOTPAJOBBIX pakeT. [Insd onTuMM3al My KOMIIOHEHTOB TUJpOMe-
TEOPOIOTMYECKMX NPOTUBOTPAZIOBbIX paKeT peany3oBaHa IepefioBas TeX-
HOJIOTMSL TeCTMPOBAHMs NMPOTEXHUYECKON Hpopykumu. PaspaboranHas
TeXHOJIOTUA UCIO/Nb3YyeTCsA B MCHOTHEHUM XO3AMCTBEHHBIX TOTOBOPOB C
SKOHOMMYECKUMU areHTamu MonjoBel 1 bonrapuu.

3) TepameBTuueckmit ammapar ¢ aTePMUYECKUM OIEKTPOMAr-
HUTHBIM u3nydeHreM Hu3koir uHreHcuBHoctT (UEMA). OTtoT HO-
BbII HpoAykT gna Monpgoesl — UEM-5» - mpefHasHaueH [ OKa-
3aHUA TepaneBTUYECKOTO BO3MENCTBMS Ha OpraHM3M 4YeloBeKa C
MIOMOIIIbI0O SHEPTUM SNEKTPOMAarHUTHBIX BOJH JMala3oHa CBePX BBICO-
kux vactoT (KBY). Ammapar MOXXeT WCIIONb30BAaThCSA CAMOCTOSTENb-
HO WIM B COYETAHUM C APYIMMU jIe4eOHBIMU CPefiCTBAMM ¥ METOaMIU.
4) NaTumk n36pITOYHOTO AaBneHus rasa TP-12E2-10. Ilpu6op mmeet BbI-
COKYIO TOYHOCTb, CTAOM/IBHOCTD M YCTOYMBOCTD K PA3INYHBIM BIUAIOMIUM
¢daxTopaM (meperpyska, M3MeHeHMe TeMIlepaTyphl, YAApbl ¥ BUOpAIM).
BcrpoenHas anekTpoHnka obecrnednBaet 6ecrepe6oitHy0 paboTy B IUpPO-
KOM [IMalla3oHe HampshKeHmit — oT 10 go 40V u Temmnepatypsl oT - 40 mo
+ 85°C. Kaxxziplit JaTunK KanuOpoBaH 10 JaBIeHUIO B paboveM a1amnasoHe
TeMIepaTypsl. O611as MOrperHOCTb U3MepeHN N30bITOYHOTO JABIeHNS +
0,5% OT IIO/THOI IIKa/bl JaBaeHua B quama3one — 40 mo 70°C u + 0,25% ot
MIOJIHOM LIKajbl B AyanasoHe — 20 + +60°C. [laTunky npegHasHaueHbl A1
TOYHOTO M3MepeHNA NaB/IeH A B aBTOMaTU3MPOBAaHHBIX CHCTeMaX YIIpaBe-
HUSI TEXHOJIOTMYECKUMH IIpoLieccaMy Ha POM3BOJICTBAX.
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5) Hanocmou ¢ yny4ieHHbIMM ITapaMeTpaMIy J/i CBEPXIIPOBOJHUKO-
BOJ CIVHTPOHUKM. PazpaboTaHa opuruMHa/jbHasA BaKyyMHas TeXHOJIOTVA
IO/Ty4YeHNUsA BbICOKOKAYeCTBEHHBIX CBEPXIPOBOAAIIMX IUIeHOK 1 S/F Ha-
HOCTPYKTYp, obeclieunBaouias AONTOBPEMEHHYI0 CTaOMIbHOCTD CBEpX-
IPOBOJSAINX NTApaMeTPOB IUIEHOK (3ampmiieHa matreHToM PM Ne.l75 ot
31.03.2010). OcyuiecTBNeHO IepBOe SKCIIepVMEHTa/IbHble HaOMOeHNe
OBOJHOV BO3BPAaTHOV CBEPXIPOBOAVMOCTH, T. .€ IIOTHOTO OTCYTCTBUA

97IeKTPUYECKOrO CONPOTUB/IEHNS, B HAHOCTPYKTYPaX CBEPXIPOBOLHMK-
deppomarHeruk (Nb/Cu41Ni59), mpuroToBIeHHBIX O pa3pabOTaHHOIN
TexHO/MOrnN. [lepcrieKTUBbI IpUMEHeHNs: pa3paboTKa U Co3AaHme ObICTPO-
JIeICTBYIOIETO TePeK/TIYAIOIIero YCTPOICTBA CIIMHTPOHUKY — CIMHOBO-
ro BeHTWIs («CIIVH» — COOCTBEHHBIIT MAaTHUTHBIIT MOMEHT /IEKTPOHA) LS
KOMIIBIOTEPOB HOBOT'O [IOKOJICHNSL.

CTPAHMILIBI BUOTPAOIIN:

A.C. Cupopenko poaunca B 1953 1. B benbliax. 3akoH4MI C 3070TON
Mefanblo KnmmHeBcKyro cpefHion mKomy Ne37, a saTeM C OTIMYUEM —
anekrpodusmdeckuit pakynpret [lommrexHnyeckoro nHcTUTyTa. B 1975 -
79 rr. mo HanpaBneHuo AH PM yumica B acnmpaHType XapbKOBCKOTO
¢$U3MKO-TeXHMYecKoro VIHCTUTyTa HM3KMX TeMmepaTyp. TaM e 3amuTi
IMCCepTaLVIO Ha TeMY , CBEpPXIPOBOAMMOCTD TOHKMX MeTaINIeCKUX II7Ie-
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HOK, MMIUIQaHTMPOBAaHHBIX MOHAMM TelusA». ABTOP OO/IBIIOTO 4MciIa IIa-
TEHTOB I CIIelIMa/IbHBIX padpaboTok, acmyxeHHbli n3obperarens CCCP.
B 1979-91 rT. Bel aKTMBHYIO HayYHO-MCCIE0BATENbCKYI0 paboTy dyHza-
MEHTa/IbHOTO ¥ IpUK/IafHoro xapakrepa B HVM npuknannoit dpusuku AH
PM, KOTOpBII1, IO €0 MHEHNIO, OBUI ONHUM 13 CYIbHEMIINX Ha TePPUTOPUN
CCCP. 3necp 6bUI HAaKOIUIEH OTPOMHBIN VHTENIEKTYa/IbHO-TEXHIYECKIUI
IIOTEHIMa/l KaJipOB, CETOJHA OYeHb BOCTPEOOBAHHBIX 3a pyOexxoM (K co-
KaJIeHUIO, HeIOOL|eHEHHBIX Y ce0s Ha popiuHe). B 1997r. oTkasancs ot npen-
NoXKeHusA ocTaTbes paborarh B CIIIA, 06bACHUB 3TO T€M, YTO Y HETO MHOTO
Il 1 IIJIAaHOB Ha popuHe, B Monpose. C 2001 r. ABnAeTcs yneHoM Hemenxo-
ro ¢pusnyeckoro obiectna (cekiysa QUMK HU3KMX TemIieparyp). B 2004 r.
npocgeccop 6bL1 yRocTOEH 3BaHuA naypeara [ocymapcrseHHoit npemyn PM
B 00/TaCTV HAayKM M TeXHVKM 33 LUK/I paboT «KmHeTnyeckne mpoueccol u
KOOIlIepaTUBHbIE ABJICHNA B 9/IEKTPOHHBIX MaTepManax M1 HAHOCTPYKTYpax».
[Tpopa6oran B [lepmanum 12 net. Hoine fupextop VIHCTUTYTa MH)XeHEPHO
3/IeKTPOHUKM 1 HaHOTexHonoruit AHM.

Tamvsana [[OBPBIHIHA.
®oTo aBTOpA.
Ony61MKOBaHO B eXeHefebHIKe , DKCIIePT HoBOCTeit” 23 MapTa 2012
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MOJIJABCKAS HAYKA - HA CTPAJXE MMPA
bE3 TEPAKTOB

Ymo paspabamviéarom yuetrvte Mondoswvi 6 c653U ¢ He0OX00UMOCHDIO
nPomue00eticmeusi MUposomy meppopusmy, pacckazan aKkademux
Anamonuii Cudopenxo.

KNIINHEB, 17 anp - Sputnik. TpexgHeBHbIT MeX/yHaponHbIi (o-
pyM «ODyHKIVIOHA/TbHble HAHOCTPYKTYPBI M CEHCOPBI XMMUYECKOI, Omo-
JIOTMYECKOI, PafVIONOTMYECKO U AMIePHOI 3all[UThl OKPY>Kalolllell Cpefbl
1 6e30MacHOCTM» B YeTBEPT 3aBepllaeT cBow pabory B Kumnnese.

«K y4acTuio B 3TOJ1 Hay4HOIl BCTpede ObUIV NpUITIALIeHb! 37 Bexy-
VX NPOQUIBHBIX 3KCIIepTOB U3 17 cTpaH Mupa. ViMenno B Kummnese
OHJ 0OMEHVBAIOTCS OIBITOM B BOIIpOCe 6€30I1acCHOCTY OKpY>Kalolell cpe-
Obl», — OTMETHU/I COBEAYIIMII BCTpeun, AUPeKTOp VIHCTUTyTa 97MeKTpoH-
HOJ MH>KeHepUM U HaHOTexHonoruit Monpgoss! akafemMuk AHatonuit Cu-
IopeHKo B becene ¢ koppecnonienToM Sputnik. ITo ero ciosaMm, rmaBHoe
HasHaveHMe GpopyMa — BbIpabOTKa cIOCO0O0B IpeJOTBPALeHNA TePPOPH-
CTUYECKMX aKTOB.

»1eppopM3M — 3TO MHOTOBEKTOpHas mpobiema. ITo He mpocTo 60-
poparsle GaHANTHI, berarolye Mo KycrtaM. ITO KPOBaBBbIil OM3HeC, IIPEBHI-
CUBIINII IO 00BEMY OXOJOB HAPKOTOPTOB/IIO — HACTONIBKO OH IPUOBIIEH
IS IPeCTYIHUKOB. Teppopu3sM — 9TO CTpALIHOE SIB/ICHNE BO BCEil MCTOPUN
pasBUTHUA YenoBedecTBA. Ero afenThl MCIONB3YIOT XUMMUYeckoe 1 Oakre-
PYOJIOTMYECKOe OPY>KMe, SAepHble MaTepyalbl 1 OCYIECTBIEHNU CBOUX
CTPALIHBIX IPECTYIIEHWIT , — pacckasan CUIOpeHKo.

OH 7f06aBUI, YTO VIMEHHO y4eHble MOTYT IIOMOYb CIlelMa/JbHbIM
CTy>K0aM TIPefOTBPaTUTb TePPOPUCTUYECKNE aAKTBI Onarofapss CBOUM
U300peTEHNSIM.

«PaspaboTaHO, HampyuMep, YCTPOICTBO, KOTOpOe He YCTyIaeT
II0 YyBCTBUTEIBHOCTM HOCY cobaku. OHO CIOCOOHO KpPYITIOCYTOYHO
BABTOMATIYECKOM peXKVIMe pabOoTaTh, BBIAB/IASA KOMIIOHEHTBI, IPYIMEHAeMble
VIS Pa3IMYHOTO BY/ja OMOJIOTMYECKOTO, XIMIYECKOTO Y SIIePHOTO OPY KM
U ero, B oTim4ne oT co6aKyl, HEBO3MOXKHO OTPaBUTh», — CKasan CU0peHKO.

Yro KacaeTcsa pomM MOJJABCKUX YYEHBIX B 9TOM (oOpyMe, TO OHa,
1o MHeHMI0 CHJOPEHKO, 3aMeTHa, TaK KaK Ha IMPOTKEeHUM AECATKOB JIEeT
B Halllell CTpaHe pa3pabaThIBAIOTCS CUCTEMBI U 9IeKTPOHHBIE IIAaT(HOPMBI
st c6opa TaHHBIX C CEHCOPOB ¥ MOHUTOPYHTIA ITOTy4YeHHOI MH(OPMAIVIN.
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Anatonuin CngopeHko 1 XopcT XaH

Bce 311 n3o6peTeHns HampaB/ieHbl Ha 6€30IaCHOCTb OKPY)KAOIEil Cpefbl
Ha MHOTYX YPOBHSX.

Bropoit coBegymmit popyma, aupektop VIHCTUTYTa HAaHOTEXHOIOTMI
HeMellkoro roposja Kapncpys mnpodeccop Xopcr XaH BBICTYIWT
3a MpoBefleHMe 3TOIl BCTpeuM MMeHHO B MonjoBe, IOTOMY YTO, IO €ro
CTI0BaM, y yYpeX/IeH!s:A, KOTOpOe OH IPeJCTaBIAeT, yKe JaBHO Ha/laiu/INCh
IJIOIOTBOPHbIE KOHTAKTBI C KOJIZIETaMM 113 Hallleil CTPaHbI.

«fI B Monose HaxoXych yXe He BIiepBble. Pafi, uTo 31ech TpypaTCA
TaJaHT/IMBbIE YYeHbIe, pabOTy KOTOPBIX, YBbI He (DMHAHCUPYIOT JO/KHBIM
o6pasom. bonbine «1pobenbl» B TeXHNYeCKOM ocHaueHnu. Ho u ¢ Takum
CKYIHBIM 3aIIacOM y4eHble MoJIOBBI JOCTUTAIOT OOMBIINX BBICOT B CBOEI
podeccuoHaNnbHOM AeATeTbHOCTI», — TIOAYEPKHYT XaH.

https://ru.sputnik.md/technologies/20180517/19267348/
terorizm-nauka-sidorenko-moldova-han.html
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AHATOJINI CUJOPEHKO BbIJT YIOCTOEH 3BAHUA
«OM EMERIT»

KMIIMHEB, 2 anp. 2014 - HoBoctu-MonpoBsa. VI3BecTHbIIT MONfIaB-
CKmit yaeHslit mpodeccop AHaronuit CULEOPEHKO B cpefy ObUI Y0CTOEH I10-
geTHOro 3BaHmsA «Om Emerit» 3a MHOTO/IETHIOIO pabOTy 110 Pa3BUTHIO Ha-
yku B MonioBe 11 MOBBIIIEHNE MIPeCTIDKA MOIAABCKOI HAYKM 33 PyOexoM,
nepenaet areHTCTBO HoBOCTI-MoOMN0Ba CO CCBHUIKOI Ha Tpecc-cmysx0y am-
napaTa mpesyusieHTa CTPaHBL.

«S] ry60KO IIpU3HATe/IeH HallleMy TOCYJapCTBY 3a OLIEHKY Moeit pabo-
TBI I BO3MOXXHOCTDb JJOOUTBCS Pe3y/IbTaToB, KOTOpbIe ObIIM OTMEYEHBI 3a
py6exxom», — 3asBu areHTcTBY HoBocTi-Monnosa CuopeHko.

Amnaromuit CupjopeHKo paboTaeT B JO/DKHOCTY AMpeKTopa VIHcTuTyTa
37IeKTPOHHOI MH)XeHepUM M HaHOTexHosormit uMmenn Hymutpy Inny Aka-
memyy Hayk Monposbl. OH — wneH-koppecniofeHT AHM, mokrop xabm-
muTaT PUINKO-MaTeMaTNYeCKVX HayK, aypear [ocypapcTBeHHOI mpeMun
Pecniy6rmikn Monposa, kaBasnep opfieHa bermbruiickoro kpecra.

Anatomuit CHAOPEHKO C OTIn4MeM OKOHYMI KMUIIMHEBCKUII IOmu-
TeXHUYECKVIT MHCTUTYT, NOC/Ie 4ero paboTan B VIHCTUTYTe HUSKUX TeM-
nepatyp B XapbkoBe. B 1983 rogy cospan u BO3I/IaBU/ IEPBYI0 KPUOTEH-
Hyo maboparopmio. HacraBHukom CHOPEHKO B HayKe CTasl JIeTeH/apHbI
MOJIJABCKMIT yYEHBIil, UI3BECTHBII aJIeKO 3a IpefeflaMy CTPaHbl, aKaJleMIK
Cepreit Papaynan.

Amnarommit CepreeBud — ryMOONBATCKIIT CTUIIeHANAT. B Havase 1990-x
OH Bblexas B [epMaHMIO /11 MCCIeOBaHNUA CBEPXIPOBOAAIINX (PpaKTanoB
B IIpOC/IaB/IeHHOM yHMBepcuTeTe Kapicpys.

ITo Bo3Bpammeny B Mo/njioBy — HOBble MCCTIEOBAaHNA B Ta0OpaTOpUN
cBepxnposogumocTu. Brinors mo 2006 ropa, Korga akajeMuk Iy cospmaer
HOBBIJI VIHCTUTYT 9M€KTPOHHOM VHXEHEPUU U MHAYCTPUATIbHBIX TEXHO/O-
TUIL. Y4eHblil M3[a IATb MOHOrpaduil, — TpM U3 HUX OIyOIMKOBaHBI B Be-
IyleM eBpOIeiicCKoM Hay4yHOM M3fiaTenbcTse «Inpunrep», — 325 HaydHBIX
ny6nvkanyit 1 30 nateHToB Ha u3o6petenus. [lox pykoBopcTBOM mpodec-
copa CuiOpeHKO 3alU TN JOKTOPCKMeE AyiccepTanyy 10 MOMOIbIX yYeHBIX.

[Iate neT Ha opbuTaNbHONM CTaHIVM «Mup» paboTan YHUKaIbHBIN
npubop, pa3paboTaHHbI Ha OCHOBE IBYX HayYHbIX aTeHTOB CUOPEHKO —
HeM30TepMIYIECKIII CBEPXIPOBOAAIINI 60IOMETpP, KOTOPBIi YCIEIIHO T10-
MoTajl IPOBOAUTD I'eofie3N4ecKyl0 CheMKY ITOBEPXHOCTM Halllel IITaHeTbhl
py 1100011 Ioroze.
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HEU3BECTHAS BEJIMKASL OTEYECTBEHHAS BOJVIHA:
NMoaBUI CEPTEA CUJOPEHKO
HA JAJTBHEM BOCTOKE

Boiina 60 epems 60iitvl — max MoxcHo 6vi10 vl HA36aMb ONEPAUUL
cosemckux sotick Ha [Janvrem Bocmoxe 6 20001 Bmopoii muposoii 8otinvi.
OO0HUM U3 B0EHHOCTLYHCAULUX, OMAUUUBIUUXCS MaAM,

6vi1 Cepeeii Cmenanosuy Cuoopexo

KNIINHEB, 2 cen - Sputnik. B mocnegHue rogbl IpoucxonsaT CTpaH-
Hble, HeOObACHMMBIE BEIY — OIMEeHa IIOHATUI «T00pO» U «3710%, Tepon3a-
1y PAIINCTOB M X IOCOOHUKOB, OCKOpO/IeHNe TTaMATI HaCTOALINX T'epo-
€B, 130aBMUBIIVX MUP OT KOPMYHEBOJ YYMBI.

MHorue NOMHAT — JOXOAWIO IO TOro, 4YTo B KullimHeBe 4yTh He Ha-
3Ba/IM OFfHY U3 y/INI] UMeHeM (alicTa AHTOHECKY, BUHOBHOTO B TeHOLIUIE
300 ThIcsAY eBpeeB. [lanblne O0CTanOCh OBl TONBKO Ha3BaTh KaKyHO-HUOYAb
OO/IbHMIY MMEHeM JJOKTOpa-caiucta MeHrerne, a JeTCKMII Cafi¥K — IMEHeM
ApYroro cajgucra, JiixmaHa!

YBepeHBI, 4TO, eC/IM He OCTAaHOBUTD 3TOT IIPOLIeCC IIOAMEHbI Hallleil 06-
1Iell MaMATH ¥ PAaBHOAYLIHO HAOIOAATh, TO ICTOPUA TeHOLM/A TOBTOPUT-
cs1, HO YoKe B Oormee )XyTKMUX Maciitabax. UToObl He JOKIATHCS «BBICTPe/a
U3 IYIIKI» CO CTOPOHBI HAIIETO IMPOILUIOTO, 3TOrO He IMPOM30IIIO, YTOObI
CHOBa He 3apaboTay ra3oBble KaMephbl B «03[J0POBUTE/IbHBIX JIarepsax» ¢a-
IINCTOB, HA/I0 PAacCKa3blBaTh IIPABY MOJIOfIOMY ITOKOJIEHUIO — BEflb JIOXKb,
KaK Mbl IIOMHIM, 60MTCSA CBeTa IPaBIbL.

C aToit nenbo areHTcTBO Sputnik u nmpopgo/mkaer myOMMKoBaTh CBUE-
TE/IbCTBA O PEa/IbHBIX COOBITMAX HEJaIeKOTO MPOIIOro, BOCIOMMHAHMA
06 yyacTHuKax Bemmkoit OredecTBeHHOII BOVIHBI B paMKax mpoekTa «Ila-
MATb 0 Benmkoit [To6ene».

Pacckas o cBoem oTlle, yqacTHMKe BOJHBI, M3BECTHOM TOCYlapCTBEH-
HoM flesitenie Cepree CUIOPEHKO, IPUCIAT B afipec pefaKlMK JUPEKTOp
VHcTUTYyTA 9/1€KTPOHHOI MHXeHepyM U HAHOTEXHOIOIMiT AKafleMUy HayK
Monpossl, mpogeccop Anarommit Cupopenko. HecmyuaitHo 9T Matepua-
7Bl IOUIV B PEJAKLMIO aKKypaT K TOJOBIMHEe OKOHYaHNA Bropoit Mupo-
BOJI BOVIHBI, KO BTOPOMY CEHTAOPA.

«Cepreit Cupopenko pomom ¢ Bpsammubsl. C Manpix et paboran
B POAUTENbCKOM XO3SJICTBE, IOTOM — B KOJIX03€ TPAKTOPUCTOM, C/IecapeM,
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CTONAPOM, pagyoTeXHNKoM. B 1937 rofy okoHUM ¢ oT/I4dmeM G13NKO-Ma-
teMaTudeckuit ¢akynbrer HoBosbiOKoBckoro Yumrenbckoro VIHcTuTyTA,
HOJIy4YW/I HaIlpaB/ieH1e B acupaHTypy. Ho He cnoxxmnocs. ..

B 1939 rony Hauanmach BojiHa Ha [JambHeM BocToke - Tspxenble 6om
y o3epa Xacan, Xanxus-lon, u orery ymen B KpacHyto Apmuio 106poBoib-
11eM, TIOCTaBMB JIONT CIy>KeHNs PoiyHe Bblllle KapbePHBIX IHTEPECOB.

Bcro Bropyro MupoByro BoViHY OH npoboeBasl Ha [lanbHeM BocToke.
OTMmedy, 4TO A/ HAC, 3HAIOMIMX MHOTO O €BPOIIENICKOM TeaTpe BOEHHBIX
feiicTBUIT 6OpBOBI ¢ PAIIM3MOM, O MPOTUBOCTOSHUN C MUIUTAPUCTCKON
SAnonueit mpakTUYeCcKM HUIETO HEU3BECTHO.

3HalolMe MCTOPUKM CKaXXyT BaM, YTO OTKa3 TOKMO OT HacTym/eHus
Ha CCCP - 3acnyra He TONbKO ycIexa HalllMX BOJCK IO MockBoii B 1941
Oy, HO U pe3y/IbTaT YIOPHOI paboThI MofpasaeneHnii JambHeBOCTOUHO-
ro ¢poHTa. Beib TaM ANOHIIBI B TedeHNe 41-45 TOOB PETyIAPHO ,IIPOILY-
IbIBa/IM HAILIy 0OOPOHY, OPraHM3ys BbIIA3KM, IPOBOKALMM — TaK CKa3aTb,
pasBenKy 60eM.

CoBeTckoe KOMaH/IOBaHME HE PACIONaranao OONbIIVM KOMMYEeCTBOM
6oitioB Ha [lanbHeM BocToke, mosToMy mpméerno K cucTeMe ONOPHBIX
IIYHKTOB, KOTOpas cebsA MOTHOCTBIO ONpaB/jaa. B sTUX ONOPHBIX MYHKTaxX
Cmy»0y HeC/u AeCaHTHO-IITYPMOBbIE POTHI, 3a/la4ell KOTOPBIX ObIIO HAaXO-
IUTBCA B TIOCTOSAHHOI CBA3Y C IOTPAaHOTPAJAMU B CBOEJ 30HE OTBETCTBEH-
HOCTY VI IMKBUAMPOBATb IPOOUTbIE AMOHIAMY Opel B COBETCKON 060-
poHe.

JlecaHTHO-IITypMOBbI€ POTBI B TO BpeMsA IPOXOAVIIN U3HYPUTENbHBIE,
IPOCTO afICKMe TI0 YCTIOBMAM y4eOHble MapuI-OpOCKM U TPEHUPOBKIU. ITO
TIepeXOfbl B /IF00YI0 IIOTOAY, TeMIIepaTypy MO TH000ii MeCTHOCTH, y4eba Byla-
JeHMI0 BCEMM BUIaMM BOOPY>Ke€HMII IpOoTUBHMUKA. Ilo uToram sTux msHy-
PUTENbHBIX MapII-OPOCKOB ABOE-TpOe OONIIOB MOITIM IIPOCTO HE JJOMTH. ..
3aro TakMe TPEHMPOBKU JaBajyi MMHMMAJbHbIE IIOTEPY IIPU NIPOBEEHUN
00€eBBIX OIlepalyii, KOTAa Hy>KHO OBbUIO OBITh 3a0pOLIEHHBIM Ha PacCTOSHME
1o 50-TV KUTIOMETPOB B ThUI Bpara.

JlecaHTHMKM-IITYpPMOBYMKY OPraHM30BbIBa/IN Pa3BeKy Ha MECTHOCTH,
OIIpefieNIANM YMCIEHHOCTD COMMIAT IPOTUBHMKA Y HAIIPABJIEHNE IBVDKEHMA
IPOHMKHYBILIETO Yepe3 TPaHMIY MOApasfieNieHns. 3aTeM pa3pabaTbIBasCs
IUIaH YHUYTOXXEHUA U IPeTBOPeHMe ero B U3Hb. CUIbl ANOHILEB 4acTo
MHOTOKPAaTHO IIPEBOCXO[VIN YMC/I€HHOCTb TMYHOTO COCTaBa OTLOBCKON
U pYTUX WITYPMOBBIX POT.
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15 anpens 1943 roga, poTo Ana GpoHTOBOW raseTbl, [asibHEBOCTOUHbIN GPOHT:
KoMaHAaup ocobol gecaHTHol poTbl Ceprein CugopeHKo (cnpaBa Ha $poTo).

I[TpodeccuonanpHblit CIOPTCMEH, YeMIIMOH apMuy 110 60eBoMy cambo0,
MHCTPYKTOP M BMeCTe C 9TUM U KOMaHAMP JAeCaHTHO-IITYPMOBOI POTHI, —
2970 178 MCK/TI0YNTENBHO OPUIIEPOB Y CeP>KaHTOB (PAZOBBIX B TAKVX CIIEI]-
TIofipasfie/ieHNsX He OblI0), — B aBrycTe 1945, 3a IATH HE O MacCOBOTO
HACTYIUIeHMsI Hamux Boiick, Cepreit CUZOPEHKO IOy 3ailaHle YHUY-
TOXKUTD IITA0 OfHOI U3 AMBU3NUI KBaHTYHCKOI apMuL.

Yo Takoe mTab JYBU3NY — 3TO Lie/IbIil YKPEIIPailoH B TPY IMHUM 000-
POHBI C KOJTI04ell TPOBOMOKOI 1 MUHHBIMMU HOMAMM. UTO Takoe coBeTcKasd
0cobas JleCaHTHO-IITYPMOBas POTa — 3TO MOJpasfie/ieHne, KOTOpoe TOTO-
BAT CHELMAIbHO /I 3a0poca B IITyOOKMIT THUI Bpara, YTOObI BBIIOTHUTD. ..
IIPAaKTUYEeCKY HEBBIIIONHMMbIE MIccuu. B obuiem, 3amajgHbie ¢punibmbI-60-
€BUKV ,,OT/IBIXAI0T B CPABHEHMM C TeM, YTO BBIIOJHSIN T MOJIOBIE,
HO O4YeHb Cepbe3HbIe IO, TOIBKO Telepb Mo KTO CMOXKET 3TO ITOHAT.

Bortupr porsr Cepres CupopeHKo IO UTOTY IITypMa TAKXKe B3N 1
»A3bIKa” — mTabHOrO oduiiepa, u MMppOBaNbHYIO MALIMHKY. [loTepu 611
MIHUMAJIbHBIMY, 3aflaHVie KOMaHJOBaHMA BBINIOTHEHO, a KamuTtaH Cupjo-
PEHKO HarpaxieH 60eBbIM OpPJIEHOM M IPaMOTOII IMYHOIN 6/1arogapHOCTH
BepxoBHoro ImaBHOKOMaHpylomero. Onepauns, JOCTOHAs CTPAHUL BO-
€HHBIX Y4eOHVKOB!

Bo Bpems Bortabl Cepreit CrenaHOBIY ObUI ABaXK/IbI PaHEH, KOHTY>KEH.
Bepnyrcsa fomoit nuBanuom BoiiHbl. Ilocnenyrolye ceMb neT cepbe3Ho fe-
IUTICA.
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3A HAIY COBETCEYIO POAMHYI

«Boficka 1.ro JlaanmenocTounoro GpoH.
Ta, mox xoMamgomammem Mapmaaa Co.
percroro Cowsa MEPEILKOBA, dopcupo.
saax p, Yccypw, mpopsaam Xyroycxuit,
Myumansceufl, llorpanwanencenit u HyH.
HMHCKMA yEpenAeHHbe PAROHMN ANOHIES,
OpecmoAeAr TPYAWOAOCTYNHYX TIoOpHO.TA.
OXNY® MECTHOCTh, MPOABMHYAMCE BIe.
pex ma 500 XM, ¥ OBAAfeAM ropoJaMM
Mumans, Fupus, Anenas, Xapbuss

(M3 mpsasa  MNe 372 rosapmma
Craasma or 23 asrycra 1945 roga).

) ) Fel e

(3sazore, QaaoAls, 4
& wALLS @ |

MM, OTYECTBO) (

3a ornuunbie Goeswe peiicawa, Bam — yuactHuny Boes ¢ ANOH-
yamu wa flansvew Bocrowe 8 cocrase 1-re  [lansnesocrousors &j
@powra mpumasow Ne 372 Bepxosworo Mnaswoxomanpyiowero Fewepa- ({4
muceumyca Cosercioro Cowwaa vosapwwa Cranmwa — OBbABNEHA ul /
i

BNATDIAPHOCTb.

o

BOEHHBIA COBET. APMUM
s 8

[pamota BepxosHoro MmasHokomaHaytowero Cepreto CuaopeHKo
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B 1945 ropny, Bo Bpemsa BoltHbl CCCP ¢ fInoHueii, AByXMeCTHBII ca-
MOJIET ,,Y-2", B KOTOPOM KOMaHJUP IeCAHTHOI pOTHI KanmuTaH CUopeHKo
JIeTe/l Ha BBIIOJIHEHVE OJHOTO U3 3aJaHMil KOMaHAYIOLIETO apMueil, Obl
HOAONT M YIasI C BBICOTBI 0KO7T0 200 MeTpOoB.

Oreny BCIIOMMHAJI, YTO MO3T B TOT MOMEHT paboTayn KaK BBIYMCIIN-
TenbHasA ManiHa. OH IIOCMOTPeNT BHU3, TIOHSAI, YTO HAPALIOT Oecroe3eH
VI CTaJl YCTpauBaTbCcA B KabMHe TaK, YTOObI MAaKCMMA/IbHO CMATYNUTD YAap
o sewmo. CaMoeT, IIaHUPYA NpU NpU3eMIeHUN, pasduica Bapebesry,
a Cepreit CTenaHOBNY U JIETUNK, IIOOVTBIE U M3paHEHHbIE, BCE-TAKM OCTa-
nuch xmBbL. HekoTopoe Bpems oTels exxan 6e3 CO3HaHNA, HOTOM HOJIeYN-
BaJICA B TOCIIUTAJIE.

3a rogpl cmyx6b1 Cepreit CrenaHOBNY OBUI KYPCAHTOM, KOMaHANPOM
B3BOJIa, 3aMKOMaH/[1Ipa POTbI, KOMAaHJVPOM CTPEeIKOBOI POTHI, KOMaH/M-
pPOM 0000l IeCaHTHO-IITYPMOBOJ POTHI CO LITATHOI KaTeropueil Kamm-
taH-Maitop. [Jocmyxmicsa B 1946 rogy fa 3aMHa4a/JbHMKA OTHeNA IITaba
aApMUIL

Oren semo6umm3soBacsa B MapTe 1946 roga B XapOuHe 1 110 BBI3OBY
Br1acTeit MonaBuy mpuexain K cBoei MaTepu AHHe AHTOHOBHe, B COpOKIL.
Yerpomncsa paboTaTh pAKOBBIM MHCTPYKTOPOM COPOKCKOTO Ye3[JHOTO KO-
mutera (YKoMa) 1 3aTeM IIpopaboTa i 6/1ara cTaBILell /11 Hero pOJHOI
Monzi0BbI BCIO OCTABLIYIOCS JKU3HD.

Cepreit CrenanoBnd CUIOPEHKO HarpaxpieH opreHamyu OTedecTBEH-
HOII BoitHbI 1-11 cTenienu u KpacHoit 3Be3fipl, a Tak)Ke 3HAKOM ,,3a J0071eCTb
u otBary B BOB” u 14-10 (!) memansamu. [lonroe Bpems goma y Cepres Cre-
IIaHOBMYA HAa BMJHOM MeCTe BMCeNIa B paMKe 0/1arofapHocTh BepxoBHOro
InaBHOKOMaHpymwowero CramuHa - ,Kamurany Ceprero CujopeHKo 3a oT-
74HBIe 60eBbIe fleiicTBMA . OTel] OUYeHb TOPANIC MIMEHHO STUM JJOKyMeH-
TOM, JATMPOBAHHBIM aBrycTOM 1945 roma”

Onybnuxosato:

https://ru.sputnik.md/news/20170902/14290642/voina-
sergey-sidorenko.html
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DenepaibHOe rocyiapcTBeHHOE GIOUKETHOE YUPesKIeHHe HAYKH
Hucrutyt duznvecknx npobaem um. ILJL. Kanuus:
Poceniickoii akaaeMuu HayK
( A®II PAH)

QE

Kocrirnsa ya., 1.2, Mocksa, 119334
Ten. (499) 137-32-48, daxc (495) 651-21-25, E-mail: office(@kapitza.ras.ru, www kapitza.ras.ru
OKTIO 02699338 OI'PH 1037739409311 HHH/KIIIT 7736039850/773601001

01 08 2t 105/ G669

Ha Ne oT

B INpesamuaym Axanemun Hayx Monmossr
Bynesap Hltedana uen Mape 1,
Kumunes MJ12001 Monnosa

PEKOMEHIALMS

MMopnepwupaio  priBHxenue npodeccopa Cupopenko Awxaronus  Cepreesuua
KaHIugaTtoM Ha Beibopel B 4neHsl Axkajgemun Hayk Monnoel. OH Xxopomo H3BecTeH
MeXyHaponHoMy (H3H4EeCKOMY COOCIIECTRY, AKTHBHO H YCIELIHO PAa3BHBACT MEPCHEKTHRHOE
Hay4HoOe Hanpamlcﬁne - HCClIenoBaHHe HH3KOp33MeprIK H CJIOHCTBIX CBEPXMPOBOAHHKOB,
MOMYYHII PAJl HOBRIX APKHX pE3YJNLTATOR NPH H3YYEHHH CBEpXNPOBOAMMOCTH THOPHAHBIX
CHCTEM «CBEPXIIPOBOIHHK-(DEPPOMArHETHK», CPEIH KOTOPhIX ocobeHHO Bhytenserca 3ddext
MHOTOTIEPHO/THOI BO3BPATHOH CBEPXNPOBOJHMOCTH, BriepBEIe HabMoNeHHEIH ero rpymnmoi.

51 3na10 muuHO AHaromus CepreeBHya Ha NPOTSKEHMH JUTHTCJIBLHOTO NMEPHONA, HAUHHAA
€O BpEMEHH OpraHH3alHH H NPOBEACHHA NEPBOr0 MEKAYHAPOIHOrO CHMIO3HYMa cTpaH C3B mo
npoGneMe BHICOKOTEMIEpPATYpHOH cBepxmpoBoguMocTH B Knmmnese B 1988 r., m Mory
OTMETHTb, YT0 npodeccop CraoperKo 001anaeT Takke KauecTBAMH HAay4YHOro opraHnsaropa. B
NoCNeAyIOLIHE TOAbl OH OpPraHH30BAN CEPHIO KPYIMHBIX MEKIYHADOIHBIX CHMIO3HYMOB [0
npobnemMaM CBEpXNpPOBOAMMOCTH K HaHOTexHoNorHi: NANO-2004, NANO-2007, NANO-2009,
NANO-2011, onyGymkosan Tpu MoHOorpaduH B BEAyIIEM H3JATENbCTBE HAYYHOH JHTEPATYypHI
“Springer”. ITonarato, yro H3bpaHHe B YwieHb AKaNeMHH JOCTOHHOIO Y4EHOro, KAaKHM SBJIAETCA
npotdeccop Cumopenko A.C., Gymer cmocoOCTBOBaTH Pa3BHTHIO HAyYHBIX HCCIENOBAHHH H
NOArOTOBKE HAYYHEIX KaIpoB BhICIeH kpanadukauny B Mongose.

Jupexrop HucrutyTa,

BuLe-npesuaeHT PAH y -
aKaJIeMHK A.®. Augpees

Ten(495)651 2124
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Reference Letter for Prof. Dr. Anatolie Sidorenko

To Whom it May Concern:

It is my great pleasure for me to write a letter in support of the nomination of Prof.
Dr. Anatolie Sidorenko as a 1 ber of the Mold Academy of Sciences. | know
him since many years as an excellent scientist with high international visibility and
renowned expert in the fields of nanomaterials and superconductivity. | regularly
meet him at international conferences, where | am always enjoying his excellent
contributions. | was collaborating with him continuously over the last decade in the
fields of nanoscience, magnetism and superconductivity. In particular, | was co-
organizing with him the NATO Advanced Research Workshop on Nanoscale Devices
- Fundamentals and Applications (NDFA-2004) from September 18 to 22, 2004, in
Kishinev. Due to the perfect local organization of Anatolie Sidorenko and his capabil-
ity to attract a large number of internationally leading scientists to Kishinev, this
workshop has been a great success and initiated a series of follow-up conferences
on nanoscale phenomena. The contributions to this workshop have been published
in the book “Nanoscale Devices — Fundamentals and Applications” in the NATO Sci-
ence Series. This book, edited by Anatolie Sidorenko, Lenar Tagirov and myself, has
been highly appreciated by the international science community.

Prof. Sidorenko is an expert in superconductivity as well as nanoscale materials and
phenomena with high international reputation. He is very well known as the editor
of a series of good books on nanoscale phenomena, addressing both fundamentals
and applications. Prof. Sidorenko and his group discovered several important physi-
cal phenomena. Among them is multi-periodic re-entrant superconductivity in hy-
brid superconductor/ferromagnet nanostructures. His work resulted in a large
number of high level publications in leading science journals such as Physical Re-
view Letters or the Annalen der Physik. A few of them have even been selected by
the editors as some of the most cited articles in the last decade.

Prof. Sidorenko is not only an excellent scientist, but also continuously initiates suc-
cessful collaborations with European and international partners. Without any doubt
this is fostering also the progress of science in Moldova and results in considerable

Wwalthd
MeilZn
Institu

@@=
&~

Prof, Dr. Rudolf Gross
Direktor

Walther-MeiBner-Str.
D-85748 Garching

Raum

Tel +49 89 2891
Fax +49 892891
Rudolf.Gross @wmibadw.de
wiww.wmi.badw.de

U & Garching Forschungszentrum

16. August 2012
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Karlsruhe Institute of Technology
Institute for Nanotechnology (INT)

arlsruhe Institute of Technology Head: Prof. Dr. Horst Hahn

Hermann-von-Helmholtz-Platz 1

76344 Eggenstein-Leopoldshafen, German|

KIT-Campus North | INT | P. O. Box 3840 | 76021 Karsruhe, Germany
Phone: +48 721-608-26351

Academy of Sciences of Moldova Fax:  +49 721-508-26368
Stefan cel Mare str/1 Email: oou@kit.edu

MD 2001 Kishinev Web:  www.kit.edu/int
Moldova ' Official in charge:

Date: 2017-03-24

Subject: Letter of support for Professor Anatolie Sidorenko

To Whom It May Concern:

It is my pleasure to write a letter to support the nomination of Professor Anatolie
Sidorenko as a full member of the Moldavian Academy of Sciences.

| have known Professor Sidorenko since 2004 when | joined Forschungszentrum
Karlsruhe (now Karlsruhe Institute of Technology (KIT)) as the Director of the Institute
of Nanotechnology. He was collaborating intensively with several groups at KIT in the
field of nanomaterials and superconductivity.

Professor Sidorenko is a renowned expert in the field of superconductivity, thin films
and nanostructures with high international visibility and recognition, in addition to his
depth of knowledge of physics and his creative ideas for novel approaches in science;
he has demonstrated a very good organizational capability.

| have experienced and benefitted from these capabilities very closely during the joint
organization of a series of conferences (NANO-2007, NANO-2009, NANO-2011,
NANO-2013 and NANO-2016) on Nanoscience and Nanotechnology, which were held
in Kishinev. The contributions were published in the Springer books "Nanoscale
phenomena - fundamentals and applications” in 2009, and “Fundamentals of
superconducting Nano electronics” in 2012, which was highly appreciated by the
scientific community worldwide. The subject of the conference series was very timely
and Professor Sidorenko succeeded in getting international experts, both
experimentalists and theoreticians, in their respective fields as invited and plenary
speakers,. Furthermore, Professor Sidorenke was instrumental in getting a mutual
collaboration project between our institutes funded by the Alexander-von-Humboldt
Foundation, which is an ‘"Institutpartnernerschaft-Project’ on "Nonuniform
superconductivity in layered SF-nanostructures superconductor/ferrimagnet”. This
project is addressing the interesting field of research and engineering of
superconducting nanomaterials and nanostructures for spintronic.
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. 201 : B Mpesnanym
aBamfe___ . sia s Axagemuu Hayk PecnyGnukn Monnoea,
Bynssap lredana yen Mape 1,
Kumnner, MJT 2001, Monaosa
PEKOMEHIALIMA

B cBa3H ¢ npencToAaumMmH BeiGopamu B Akanemuio Hayk PecriyGankn Mongosa xouy nognepsats
BhIIBHKEHHE Npoheccopa, WneH-KoppecnoHaeHTa AkaneMHH Hayk PeciyGnnkn Monaosa, aupexropa Hu-
CTHTYTA 3EKTPOHHOH TEXHHKH H HaHnoTexHonoryi uM. JL.INnuy Cunopenko Anatonua Cepreesuya B aefcT-
BUTENbHBIE WIEHB! (akaneMukH) Akanemun Hayk PecnyGamcn Monaosa. 3Hato Anatonus Cepreepuya ¢ ce-
penuubl 70-X rofios no coBMecTHOH paboTe B MHIHKO-TEXHHYECKOM HHCTHTYTE HHIKHX Temnepatyp uM. B.
H. Bepkuna HAH Ykpannsi, rne on na npotasenun 1975-1980rr. Beinonsmn Hecleq0BaHHe cCBEPXNPOBO-
AAUIMX MACHOYHBIX CTPYKTYP B 0TAeNe CBEPXIPOBOAALUIMX H ME30CKONMMYECKHX CTPYKTYP BO3rnasase-
MBIM w HAH Ykp Hropem M Jimutpenko, u 8 1979 r. GnecTawe 3amwmTin
KAHMAATCKYIO IHCCEPTALIMIO.

TMocne sawmTst ancceprauny ¢ Havana 80-x ronop A.C. CHIOPEHKO aKTHBHO M YCTIENIHO Pa3sBHBAET
AKTYAIBHOE HAYMHOE HAMP - HH3KC PHBIX M C/IOHCTBIX CBEPXNPOBOIAHHKOB, Tae

"

MOMYYHA LEALIH PAA HOBBIX APKHX Pe3ynLTaToR NMPH HIYHEHHH CBEPXIH deppomarseTik 1
NEPBOTO MHOTY 0 CBEpXNp Anbopuna markua. B pesynbrare ero ueenenosanui obHapye-
Hbl HOBbIE 3HDeKTHI, TAKHE KaK, ABOiHOH pasMepHbilf Kpoccopep, BO3BPATHAA CBEPXMPOBOAHMOCTD B HAHO-
CTPYKTYpax CBEpXNpOBOIHHK-(epp HETHK, AHOMATLHBIA KPHI NOTOKA B AMGOPHAE MATHHA H LCABIA pa
apyrux. Ero pesynbTaTl XOpowo H3BCCTHbI M OMYGMHKOBAHBI B BEAYIUIMX (PMIMHECKHX HKYPHANAX MHDA,
cpenn kotopeix Physical Review Letters, Applied Physical Letters, Physical Review, Phylosophical Maga-
zine, Annalen der Physik, a Taoke B 3 MOHOrpadHaX, BLIMYIEHHBIX H3NATENLCTBOM HayHHOM HTepaTyphl
“Springer”.

Ormeyy, uto A. C. CHAOPEHKO ABJIAETCA XOPOLIO H3BECTHBIM H YBAXKAEMBIM YHEHKIM B MEAKITYHA-
POAHOM HayuHOM coobinecTre, 3kcnepToM B obnacTh ceepxnporoaumocT. B cepennne 90-x ronos on
NpOACDKHTENLHOE BpeMAa paGotan B ep BY '

ere r. Kapscpys, rae Hayan u paseun HoBoe

HanpaeneHHe 1i, Kacax CBEPXI[ ppaxTansubix cTpykTyp. C 2001 r. ol unen
Hemeugoro dmanueckoro obmectsa (D he Physikalische Gesellschaft).
Monaraw, yro wibpanue B NeficTer HbIE YieHBl A Hayk Pecnybauku Monaoea Takoro

NOCTOHHONO Y4EHOTO ¢ MEXIYHAPOAHOMH penyTauMei, kKakum aenaetca AHatonuii Cepreesuy Cuaopenko,
Gyser nonue saciyxkenno. bes comuenns, 1o GyaeT cnocoGeTBOBATL PA3BHTHIO HAYHHBIX HCCICAOBAHHIA H
NOArOTOBKE HAYYHBIX KAAPOB BbIC panndukaunn 8 Monjose, a Takke PasBHTHIO W YTIyGneHHIO Mexk-

Axanemuk HAH \{p: 1 Iuaruenxo Cepreii Jleonnnopuy
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Dr. Ashok Vaseashta, PhD, D5c
Executive Director, Office of Research Grants

2039 Kennedy Boulevard, Jersey City, NJ 07305-1597
Tel: (201) 200-2453 | FAX: (201) 200-3312

March 19, 2017

President, Academy of Sciences of Moldova,
Bul. Stefan cel Mare 1,
MD2001 Kishinev, Moldova

| am very pleased to provide this letter of support to Professor Anatolie Sidorenko for his
election as a full member of the Moldavian Academy of Sciences. Professor Sidorenko is a
worldwide known expert in engineering of nanomaterials for various applications — from
superconducting nanostructures to nanopowders for meteorological processes regulations,
including application such as anti-hail nanocomposites development and testing. He has
published extensively in a series of useful books in the area of “Nanosciences and
Nanotechnologies”, which are in demand in research institutes, enterprises and universities. We
have demonstrated collaboration by way of ongoing activity with our Institute for Advanced
Sciences Convergence (IASC}) and International Clean Water Institute (ICWI) in
Washington/Herndon VA and the D. Ghitu Institute of Electronic Engineering and
Nanotechnologies (IEEN), Chisinau, in sensors/detectors, environmental monitoring and
protection. We have organized together with director of IEEN, Professor Anatolie Sidorenko
several NATO conferences (Advanced Research Workshops and Advanced Science Institutes),
devoted to problems of nanosensors, nanomaterials, environmental protection. | personally
know Prof. Sidorenko more than decade, and can confirm, that he is an excellent researcher,
good organizer of the research process and moderator of fruitful international collaboration.
Receiving information about the announced elections in Moldavian Academy of Sciences, |
would like support Prof. Sidorenko as a merited candidate for elections to a full member of
Moldavian Academy of Sciences.

I support his election to full member of Academy of Sciences of Moldova.

Adhow Vaseashhs,

Prof. Ashok Vaseashta

Executive Director, Office of Research Grants

Senior Fellow and Strategic Advisor, International Clean Water Institute, NUARI, Manassas, VA
Chaired Professor, IIEN, Academy of Sciences of Moldova, Chisinau, Moldova

The Blueprint for Tomorrow
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@EJEPAABHOE FOCYJAPCTBEHHOE BIOAKETHOE YUPEKJEHHE HAYKH

KA3AHCKUH ®M3UKO-TEXHUYECKHUI MHCTHTYT uw. E. K. 3ABOKCKOTO
KA3AHCKOTO HAYYHOTO LJEHTPA POCCHHUCKOM AKAJEMHH HAYK
(K®TH KasHI] PAH)

420029, r. Kasann, ya. Cubupesni tpaxr, a.10/7
Tea.: (B43) 272-05-03, dpaxc: (843) 272-50-75, e-mail: phys-tech@kfti.kne.ru, http://www.kfti.kne.ra

OKIIO 02700049, OTPH 1021603630025, MHH/KIIT 1653009219,/166001001

O3 R o HRPS ~EFEL S
: B B IMpesuamym
Ha Ne or Axagemuu Hayk PecnyGankun Monaosa,

Bynseap Lltedana yen Mape 1,

Kuuner, M 2001, Mongosa

PEKOMEHIALIMA

HaM eTano u3secTHO, UTO B CBA3M ¢ NpeACTOAWNMH BriBOpaMH B AkagemHio Hayx PecnyGankn Monnosa
Vuenslii copet Hucruryra Dnexrponnoii Husenepun n Hanotexnonoruii. Axagemun Hayk PecnyGnuks Monnosa
BRIIBHHYN YneH-koppecnonaenta AH PM Cupopenko Auatonua CepreceHva KaHAMATOM B ICHCTBHTENLHbIE
unensl AxazeMmuu wayk PecnyGankn Monnosa, B Kasanu xopowo 3Halor u uenst Anatonua Cepreesnya, Kak
NPH3HAHHOTO B MMpe pra no PHH  CBEPXNPOBOAALUMX HAHOCTPYKTYP H HAHOMATEPHANOR, ABTOpa
MOHOTpaMil 1O HAHOINEKTPOHMKE M (YHKLMOHAABHBIM HAHOCTPYKTYPAM, OPIAHHIATOPA CEPHH KPYMHBIX
MEKAYHAPOJAHBIX CHMMOIMYMOB No HawoTexHonorwam: HAHO-2007, 2009, 2011, 2013, 2016, kak uieHa
PCAKONIETHH W OTBETCTBEHHOO PellakTopa MescayHapoaworo sypuana “Beilstein Journal of Nanotechnology”.
Yuetste Tataperana Ha NMPOTAMEHHH MOAYTOPA JecsTka NeT MIOACTBOPHO COTPYAHHHAIOT ¢ AHATONHEM
CepreepnueM 1 ero HayuHOI WKOOH B 0G1ACTH TEXHONOMHH HIrO H IBAHHH (YHKL HBIX
HAHOCTPYKTYP CBEPXNPOBOAHHK-DEPPOMATHETHK B PAMKAX COBMECTHBIX HAYYHBIX TPOCKTOB M MHOTONETHErD
NIOTOBOPA O HAYYHO-TEXHHYECKOM COTpY/HuecTBe ¢ KataHckuM denepantHbIM YHHBEPCHTETOM.

B pesynerare ueciienoBanuii, BHOOMHEHHBIX AHaTomHem Cepr , B rHOp IX HAHOCTPYKTYpax
Ha OCHOBE MepeXofHbix metanioB Gbuid ofHapywensl Hoesle 3dpekThl — TakMe, kak JBoiiHoll pasMepbiii
KpoCcoBep,  MHOTONEPHOLHAN —BOIBPATHAL CBEPXMPOBOIMMOCTE B  FETEPOCTPYKTYPAX —CBEPXNPOBOAHMK-
(heppOMATHETHK, TPHIIETHBIA CIHH-BEHTHABHBIH IDAECKT, aHOMANLHBIH KPHN MArHUTHOrO NOTOKA ¥ PAA APYrHX
HOBBIX (PUIMMECKMX  ABNEHWH, NePCTeKTHBHBLIX JUIA NPAKTHUECKHX NpHMEHEHHH B  CBEPXMPOBOLAWei
HAHO/IEKTPOHHKE. 3TH PE3yNbTaThl XOPOWIO H3BECTHBL HAYMHOMY COOBLIECTRY M OMyGAMKOBAHE! B (HIHYECKHX
AYPHANAX ¢ BHICOKHM MMnakT-gatopom - Physical Review Letters, Physical Review B, Applied Physics Letters,
Journal of Applicd Physics, Superconductor Science and Technology, Annalen der Physik, Philosophical
Magazine, a Takke B MOHOFPadMAX H3NATENLCTE HAYYHOH AHTepaTyprl “Springer” i «Beilsteiny.

Monaraem, uto w3Gpanue B NelicTBHTENbHBIE UneHbl Ak Hayk Pecnybamkn Mongosa no
CEUHATHHOCTH «HIKEHEPHA HAHOMATEPHATOB M HAHONPOAYKTOB» TAKOrO /OCTONHOTO YWEHORO ¢ BbicoKoi
MEKAYHAPOOHOH penyTaumeii, kakny aengerca Anaronnit Cepreesuy CHaopeHko, BnonHe 3acnymenHo, ato Gyaer

TaKke cnocofCTBORATE YIYGNEHHIO COTPYAHMUECTBA H POCTY MERAYHAPOIHOrO aBTOpHTETa Akanemin Hayk
Monnossl.

Hayunsii pyxosoaurens Kazanckoro
OTH PAH um E.K. 3asoiickoro,
akajemuk PAH
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SAPTAMANAL AL SCRITORILOR DN REPUBLICA MOLDOVA
JOI, 1 nolembrie 2012 FONDAT LA 3 OCTOMERIE 1854
NR. 44 |3505)
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Moldova

Republica W

Guvernul Republicii Moldova

Comitetul pentru decernarea Premiului National
in domeniul stiintei si tehnicii

prrLOMA

Chisinau 2004
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DIPLOMA
Eureka!

THE BELGIAN AND INTERNATIONAL TRADE FAIR
FOR TECHNOLOGICAL INNOVATION

S

SIDORENCO Anatol

o ennovanon
Hybrid nanostructures for Spin-Ventil design

Gold medal

THE PRESIDENT OF THE PRESIDENT
THE INTERNATIONAL JURY

Brussels, 19th November 2011
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Agentio de Stat pentru Proprietatea Intelectuald a Republicii Moldova

INVEN.

2011

DIPLOMA

se acorda

Sidorenco Anatolie

pentru
VENTIL SUPRACONDUCTOR DE SPIN

MEDALIA DE ARGINT

PRESEDINTELE JURIULUI
OJ (‘j

22-25 nolembrie, Chisinau, Republica Moldova

0 =
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Agenfio de Stot pentru Proprietatea Intelectuald o Republicii Moldova

r

2/0:1.1

DIPLOMA

se acorda
Zasavitchi Efim, Sidorenko Anatolie

pentru
Bolometru

MEDALIA DE ARGINT

. :‘.}.\ LL T YA

S Saa e\
/ _‘" : ‘-‘GI:.G'I:’I N
(‘ -,-“-""Q-\';-! ) £ PRESEDINTELE JURIULUI
24 ﬁ-""l 3 I

8 AT ‘/

22-25 noiembrie, Chisinau, Republica Moldova
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Agenfio de Stat pentru Proprietatea Intelectuald o Republicii Moldove

O
VENT

editia Xll-a

DIPLOMA

DE PARTICIPARE

se acorda

Institutului de Inginerie Electronica
si Nanotehnologii al ASM

DIRECTOR GENERAL AGEPI,
DR. LILIA BOLOCAN

22-125 noiembrie, 2011, Chisindu, Republica Moldove
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INTERNATIONAL SALON
of INVENTIONS and NEW TECHNOLOGIES
. «NEW TIME»

DIPLOM

AWARD

A. Sidorenko, V Zdravkov, R. Morari
(Chishineu, Moldova) -+
_ for _ f*:‘,"
DEVICE FOR THE OBTAINING
OF SUPERCONDUCTING FILMS
RY Peeas -

“’«. ] ‘J‘:' =" - ®

N ‘; g

e

President of Honored Head of
International Jury President of Salon Award Committee
M
Prof. Pierre Fumiere Prof. Alexey Onipko Prof. Vasyl Goch
(Belgium) (Ukraine) (Ukraine)

September, 22-24 2011
Sevastopol, Ukraine
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Agentia de Stat pentru Proprietate Intelectuald a Republicii Moldova

| Edifia aXill-a

Expozitia Internafionald Specializatd

TNFOINVENT
DIPLOMA]

r
f

se acordd
Sainsus lurie, Conev Alexei, Russev lurie, Sidorenco Anatolie, Dimitru Valeriu, Leapin Valentin,
Russeva Maria, Jiganu Ignat

pentru

SISTEM ENERGETIC IN BAZA MASINII CU CICLUL STIRLING

MEDALIE DE ARGINT

/ PRESEDINTELE JURIULUI INTERNATIONAL

19-22 noiembrie. Chisingu. Reoublica Malkdava
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Consiliul National pentru Acreditare si Atestare

Diploma

DE EXCELENTA
in cercetare si inovare

RO

se decerneaza

INSTITUTULUI DE INGINERIE ELECTONICA SI
NANOTEHNOLOGII ,,D. GHITU”

pentru performanta in activitatea stiintifica si
inovationala, identificata in procesul acreditarii,
si acordarea categoriei superioare de calificare
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¥ o, ® Via Appia Nuova 3100040 Marino, Reme - ltaly
s el Phone/Fax: (+39) 06 93543023
of Fundamental Phyics Ematl; info@mufp. it
MEMBERSHIP CERTIFICATE

Rome - Italy, 4th March 2011, Membership No. 0065

Professor Anatoliy Sidorenko
is hereby authorised to membership in

The Mediterranean Institute of Fundamental
Physics
with all rights and privileges pertaining thereof.

Prof. Alexey Kavokin
Scientific Director of MIFP

Dr. Giuseppe Eramo
President of MIFP

Medsterranean Insittute of Fundemenial FPlyst CLE 0065050582

-162 -




Asociatia Obsteasci

SOCIETATEA DE INGINERIE BIOMEDICALA
DIN MOLDOVA

Membru a European Alliance for Medical an Biological
Engineering & Science

Nr. de inregistare: 4356
Data inregistriirii: 09 septembrie 2009

'ADEVERINTA

de membru
al AO “Societatea de Inginerie Biomedicald din Moldova”

_ Lidovnco  Snalots

(numele, prenumele)

Presedinte AO “SIBM”
Victor Sontea, prof.univ.

Chigin#u, Repub- lica Moldova @ 'MHM Vi
wenee 2042 Rty J3TEEY




_MM‘JMJ.SM
a %w‘%ﬂ“mf din
6 docambrie 2012 La alss pe domnul

PRIMARIA MUNICIPIULUI CHISINAU
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®EAEPAJIbHOE ATEHTCTBO
Mo AENAM COPYXKECTBA HE3ABUCUMBbIX TOCYOAPCTB,
COOTEYECTBEHHWKOB, MPOXMUBAIOLLMX 3A PYBEXKOM,
1 NO MEXAYHAPOOQHOMY NYMAHWUTAPHOMY COTPYAHWUYECTBY

Harpaxpgaercs
Cudopenxo
Anamoauii Cepzeesuy

3a Gonswoll eknad 6 pazsumue mexdyHapodHo20 2yMaHUMapHo2o
compydHu4ecmaa, yrpennenue dpynbsi U 83QUMONOHUMOHUA MeEXDY Hapodamu
Pocculickoti @ed

K.W.KOCAYEB
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PREMIUL

ACADEMIEI DE§TW}'E A MOLDOVEI




BREVET

nr. 1802

Prin Decretul Presedintelui
Republicii Moldova

nr. 1058-VI1I din 26 martie 2014

Domnului Anatolie Sidorenko

i s-a conferit Titlul Onorific
“Om Emerit”

insemnul nr. 1004
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1}1! - pentru Inginerie Electrick ICPE-CA

Acordd

MEDALIE $I DIPLOMA JUBILIARA

Domnului Prof. Dr. Anatolie SIDERENKO,
Director IEEN “D. Ghitu”

cu ocazia implinirii a 65 de ani de activitate ICPE-CA, in semn de recunogtintd pentru
rodnica colaborare desfisurata intre Institutul nostru si Dumneavoastra.

CERTIFICAT

DE ACREDITARE STIINTIFICA

serin T -::ﬂn 049

1 de Ingi

:D"'C

Sediul: sir.
ml&lnmhmmstsm de Seat -
| 1008BU00ZE207 din mmmn i inoviirki n Consiliutl Mapionnl pentry
i rn.m.mmmg,wum hvmmqunwm
Moldewva ne. 4168422 i

eate ocreditati-) In Nﬂmlbdc orgamizafic
mm;mmmwtummmw Kial .
de eorcefare, inovare [Eliberat la 20 decembrie 2018, nr. 137
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23-26 cent. 1980 : Tes. moki. — Xapbkos, 1980. — Y. 1. - P. 146-147.

1978

Pri6anpuenko, JI. ®. AHOManbHas yranoBasi 3aBUCUMOCTD H_, B He-
OIHOPOJHBIX CBepXHpoBoasAumx miaeHkax / JI. @. PoibanpueHko,
H. A. ®orens, A. C. Cupopesko, /// Matepuans! 20-ro BcecorosHoro
coBemanusa o ¢usuke HusKux temneparyp HT-20, Mocksa, 23-26
sHB. 1979 1. — YepHoronoska, 1978. - Y. 3 : Cexuns “CepxmpoBo-

IUMOCTD . — P. 140-142.

Cupnopenko, A. C. 3ak0oH MacuITab¥poBaHMs /IS CBEPXIPOBOJSIIIETO
nepexopia B ToHKux IeHkax / A. C. Cupopenxo, A. E. Konunko, H.
1. ®orens // Matepuansl 20-ro BcecorosHoro coBenanns 1o gpusmuke
Huskux Temmneparyp HT-20, Mocksa, 23-26 suB. 1979 r. — YepHoro-
n0BKa, 1978. - Y. 3 : Cexuusa “CepxnpoBoanmocts . — P. 216-217.

Brevete de inventie

491.

492.

493.

494.

Procedeu de transmitere a doud semnale prin linia cu pierderi : br. inv.
1243 MD : Int. CL. H04B 3/32, H04B 3/54, GO1R 27/16 / Alexandru
Penin, Anatolie Sidorenko, Sofia Donu ; solicitantul Inst. de Inginerie
Electronica si Nanotehnologii ,,D. Ghitu” al Acad. de Stiinte a Moldo-
vei. — Nr. deposit. s 2017 0101 ; data deposit. 2017.10.12 ; data publ.
2018.03.31, BOPI Nr 3/2018.

Procedeu de transmitere a doud semnale prin linia cu pierderi cu trei
fire : br. inv. 1242 MD : Int. Cl. H04B 3/32, H04B 3/54, GOIR 27/16 /
Alexandru Penin, Anatolie Sidorenko, Sofia Donu ; solicitantul Inst. de
Inginerie Electronici si Nanotehnologii ,,D. Ghitu” al Acad. de Stiinte
a Moldovei. — Nr. deposit. s 2017 0069 ; data deposit. 2017.05.25 ; data
publ. 2018.03.31, BOPI Nr 3/2018.

Procedeu de tratare a materialului saditor al florilor inainte de plantare
: br. inv. 1222 MD : Int. Cl. A01G 7/04, A01G 9/00 / Alexandr Siba-
ev, Irina Sibaeva, Anatolie Sidorenko ; solicitantul Inst. de Inginerie
Electronica si Nanotehnologii ,,D. Ghifu” al Acad. de Stiinte a Moldo-
vei. — Nr. deposit. s 2017 0070 ; data deposit. 2017.05.31 ; data publ.
2018.01.31, BOPI Nr 1/2018.

Procedeu de alimentare cu energie electricd a unei sarcini indepdrtate
: br. inv. 1220 MD : Int. Cl. H02J 1/06, GO5F 1/56 / Alexandru Penin,
Anatolie Sidorenko, Sofia Donu ; solicitantul Inst. de Inginerie Electro-
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495.

496.

497.

498.

499.

500.

501.

nicd si Nanotehnologii ,,D. Ghitu” al Acad. de Stiinte a Moldovei. - Nr.
deposit. s 2017 0057 ; data deposit. 2017.05.03 ; data publ. 2017.12.31,
BOPI Nr 12/2017.

Procedeu de stabilizare a tensiunii de sarcind a convertizorului ridicdtor
cu impulsuri la modificarea tensiunii de alimentare : br. inv. : 1130 MD :
Int. Cl. GO5F 1/46, GO5F 1/56 / Alexandru Penin, Anatolie Sidorenko,
Sofia Donu ; solicitantul Inst. de Inginerie Electronica si Nanotehnolo-
gii ,,D. Ghitu” al Acad. de Stiinte a Moldovei. - Nr. deposit. s 2016 0105
; data deposit. 2016.09.15 ; data publ. 2017.02.28, BOPI Nr 2/2017.

Mecanism de actionare a motorului : br. inv. 1125 MD : Int. Cl. F02B
33/10, F02B 63/06 / Turii Sainsus, Alexei Coneyv, Iurii Russev, Anatolie
Sidorenko ; solicitantul Inst. de Inginerie Electronica si Nanotehnolo-
gii ,D. Ghitu” al Acad. de Stiinfe a Moldovei. - Nr. deposit. s 2016 0117
; data deposit. 2016.10.25 ; data publ. 2017.02.28, BOPI Nr 2/2017.

Procedeu de transmitere a trei semnale prin linia de comunicatie cu pa-
tru conductoare : br. inv. : 1011 MD : Int. Cl. H04B 3/32, H04B 3/54,
GO1R 27/16 / Alexandru Penin, Anatolie Sidorenko, Sofia Donu ; soli-
citantul Inst. de Inginerie Electronica si Nanotehnologii ,,D. Ghitu” al
Acad. de Stiinte a Moldovei. - Nr. deposit. s 2015 0082 ; data deposit.
2015.06.18 ; data publ. 2016.02.29, BOPI Nr 2/2016.

Sistem si metodd de mdsurare a randamentului masinii Stirling : br. inv.
1008 MD : Int. Cl. GO1L 3/24, GO1L 3/26 / Iurii Sainsus, Alexei Conev,
Turii Russev, Anatolie Sidorenko, Ion Bejan, Nicolai Tomsa ; solicitantul
Inst. de Inginerie Electronicd si Nanotehnologii ,D. Ghitu” al Acad. de
Stiinte a Moldovei. - Nr. deposit. s 2015 0084 ; data deposit. 2015.06.23
; data publ. 2016.02.29, BOPI Nr 2/2016.

Sistem de transmitere a curentului in refeaua industrial : br. inv. 1002
MD : Int. Cl. H02J 3/18 / Iurii Sainsus, Alexei Conev, Iurii Russev, Ana-
tolie Sidorenko ; solicitantul Inst. de Inginerie Electronica si Nanoteh-
nologii ,,D. Ghifu” al Acad. de Stiinte a Moldovei. - Nr. deposit. s 2015
0094 ; data deposit. 2015.07.09 ; data publ. 2016.01.31, BOPI Nr 1/2016.

Sistem distribuit de alimentare cu energie electricd : br. inv. : 987 MD
: Int. Cl. H02J 1/00, H02J 1/04 / Anton Iacunin, Alexandru Penin,
Anatolie Sidorenko ; solicitantul Inst. de Inginerie Electronica si Na-
notehnologii ,D. Ghitu” al Acad. de Stiinte a Moldovei. — Nr. deposit.
$ 2015 0047 ; data deposit. 2015.04.02 ; data publ. 2015.12.31, BOPI Nr
12/2015.

Sistem combinat de pornire a masinii Stirling si de producere a energiei
electrice : br. inv. 984 MD : Int. CL. FO2N 11/08, F02G 1/043, H02]J 3/04,
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502.

503.

504.

505.

506.

507.

HO02J 3/06 / Iurii Sainsus, Alexei Conev, Iurii Russev, Anatolie Sido-
renko ; solicitantul Inst. de Inginerie Electronica si Nanotehnologii ,, D.
Ghitu” al Acad. de Stiinte a Moldovei. - Nr. deposit. s 2015 0087 ; data
deposit. 2015.07.02 ; data publ. 2015.12.31, BOPI Nr 12/2015.

Dispozitiv si metodd de testare a compozitiei pirotehnice antigrinding :
br. inv. 924 MD : Int. CL. GO1L 3/24 / Efim Zasavitchi, Valeriu Canter,
Anatolie Sidorenko, Oleg Sapoval, Alexandr Belenciuc, Arcadie Chirita
; solicitantul Inst. de Inginerie Electronica si Nanotehnologii ,,D. Ghi-
tu” al Acad. de Stiinte a Moldovei. — Nr. deposit. s 2014 0089 ; data
deposit. 2014.06.13 ; data publ. 2015.07.31, BOPI Nr 7/2015.

Sistem si metodd de mdsurare a puterii de lucru a masinii Stirling : br.
inv. 920 MD : Int. Cl. FO2N 11/08, F02G 1/043, H02] 3/04, H02J 3/06
/ Turii Sainsus, Alexei Conev, Iurii Russev, Anatolie Sidorenko, Ion
Bejan, Nicolai Tomsa ; solicitantul Inst. de Inginerie Electronica si Na-
notehnologii ,D. Ghitu” al Acad. de Stiinte a Moldovei. - Nr. deposit.
$2014 0127 ; data deposit. 2014.09.30 ; data publ. 2015.06.30, BOPI Nr
6/2015.

Metodd de stabilizare a curentului de sarcind reglabil : br. inv. 801 MD :
Int. Cl. GO5F 3/08 / Alexandru Penin, Anatolie Sidorenko ; solicitantul
Inst. de Inginerie Electronica si Nanotehnologii ,,D. Ghifu” al Acad. de
Stiinte a Moldovei. — Nr. deposit. s 2013 0169 ; data deposit. 2013.10.15
; data publ. 2014.07.31, BOPI Nr 7/2014.

Procedeu de transmitere a semnalelor de mdsurare prin linia de curent
continuu cu trei conductoare : br. inv. 692 MD : Int. Cl. H04B 3/54,
GO1R 27/16, H04B 3/32, H04B 3/46 / Alexandru Penin, Anatolie Sido-
renko ; solicitantul Inst. de Inginerie Electronica si Nanotehnologii ,, D.
Ghitu” al Acad. de Stiinte a Moldovei. - Nr. deposit. s 2013 0024 ; data
deposit. 2013.02.13 ; data publ. 2013.10.31, BOPI Nr 10/2013.

Bolometru : br. inv. 688 MD : Int. Cl.: G01J 5/20, HO1L 31/09, HO1L
29/86, HO1L 31/0352, HO1L 39/14 / Efim Zasavitchi, Anatolie Sido-
renko ; solicitantul Inst. de Inginerie Electronica si Nanotehnologii ,, D.
Ghitu” al Acad. de Stiinte a Moldovei. - Nr. deposit. s 2013 0014 ; data
deposit. 2013.02.01 ; data publ. 2013.10.31, BOPI Nr 10/2013.

Nod pentru masina termica in baza ciclului Stirling : br. inv. 680 MD :
Int. Cl. FO2G 1/04, F02G 1/043, F02G 1/055 / Iurii Sainsus, Anatolie
Sidorenko, Alexei Conev, Iurii Russev, Valentin Leapin ; solicitantul
Inst. de Inginerie Electronicd si Nanotehnologii ,,D. Ghitu” al Acad. de
Stiinte a Moldovei. - Nr. deposit. s 2013 0049 ; data deposit. 2013.03.15
; data publ. 2013.09.30, BOPI Nr 9/2013.
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509.

510.

511.

512.

513.

514.

Procedeu de tratare a plantelor si semintelor : br. inv. 663 MD : Int. CL
AO01C 1/00, A01G 7/04 / Anatolie Sidorenko, Alexandr Sibaev, Irina
Groisman ; solicitantul Inst. de Inginerie Electronica si Nanotehnologii
»D. Ghitu” al Acad. de Stiinte a Moldovei. — Nr. deposit. s 2012 0182 ;
data deposit. 2012.12.24 ; data publ. 2013.08.31, BOPI Nr 8/2013.

Rdcitor pentru magsina termicd cu ciclul Stirling : br. inv. 658 MD : Int.
ClL F02G 1/043, F02G 1/055, F02G 1/04 / Iurii Sainsus, Anatolie Sido-
renko, Alexei Conev, Turii Russev, Valentin Leapin, Valerii Dimitriu,
Ignat Tiganu, Maria Russeva ; solicitantul Inst. de Inginerie Electroni-
ca si Nanotehnologii ,D. Ghifu” al Acad. de Stiinte a Moldovei. - Nr.
deposit. s 2013 0050 ; data deposit. 2013.03.15 ; data publ. 2013.07.31,
BOPI Nr 7/2013.

Procedeu de tratare a semintelor inainte de semdnat : br. inv. 641 MD :
Int. Cl. A01C 1/06 / Anatolie Sidorenko, Alexandr Sibaev, Irina Grois-
man ; solicitantul Inst. de Inginerie Electronicd si Nanotehnologii ,,D.
Ghitu” al Acad. de Stiinte a Moldovei. — Nr. deposit. s 2012 0147 ; data
deposit. 2012.10.26 ; data publ. 2013.06.30, BOPI Nr 6/2013.

Procedeu de transmitere a doud semnale prin linia de curent continuu
cu trei conductoare : br. inv. 543 MD : Int. Cl. H04B 3/54, GOIR 27/16,
HO04B 3/46, H04B 3/32 / Alexandru Penin, Anatolie Sidorenko ; soli-
citantul Inst. de Inginerie Electronicd si Nanotehnologii ,,D. Ghitu” al
Acad. de Stiinte a Moldovei. — Nr. deposit. s 2012 0007 ; data deposit.
2012.01.13 ; data publ. 2012.08.31, BOPI Nr 8/2012.

Procedeu de transmitere a semnalelor prin linia de curent continuu :
br. inv. 536 MD : Int. Cl. HO4B 3/50, H04B 3/54 / Alexandru Penin,
Anatolie Sidorenko ; solicitantul Inst. de Inginerie Electronici si Na-
notehnologii ,,D. Ghifu” al Acad. de Stiinte a Moldovei. - Nr. deposit.
$2011 0182 ; data deposit. 2011.12.12 ; data publ. 2012.07.31, BOPI Nr
7/2012.

Procedeu de masurare la distantd a conductantei active a rezistorului :
br. inv. 534 MD : Int. Cl. GOIR 27/02, GO1R 27/16 / Alexandru Penin,
Anatolie Sidorenko ; solicitantul Inst. de Inginerie Electronicé si Na-
notehnologii ,D. Ghitu” al Acad. de Stiinte a Moldovei. - Nr. deposit.
$2011 0189 ; data deposit. 2011.12.12 ; data publ. 2012.07.31, BOPI Nr
7/2012.

Procedeu de marcare a documentelor de strictd evidentd pe purtditor de
hdrtie si a hdrtiilor de valoare : br. inv. 442 MD : Int. Cl. D21H 21/40,
D21H 21/42, D21H 21/44, B41M 5/00, GO7D 7/04 / Anatolie Sido-
renko, Efim Zasavitchi, Grigorii Panaitov, Elena Condrea ; solicitantul
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515.

516.

517.

518.

519.

520.

Inst. de Inginerie Electronicd si Nanotehnologii ,,D. Ghitu” al Acad. de
Stiinte a Moldovei. — Nr. deposit. s 2011 0042 ; data deposit. 2011.03.03
; data publ. 2011.11.30, BOPI Nr 11/2011.

Dispozitiv pentru mdsurarea cu precizie inaltd a temperaturii critice a
probelor supraconductoare : br. inv. 419 MD : Int. Cl. GO1K 1/00 / Ana-
tolie Sidorenko, Andrei Surdu ; solicitantul Inst. de Inginerie Electro-
nicd si Nanotehnologii ,,D. Ghitu” al Acad. de Stiinte a Moldovei. — Nr.
deposit. s 2010 0207 ; data deposit. 2010.12.01 ; data publ. 2011.09.30,
BOPI Nr 9/2011.

Ventil supraconductor de spin : br. inv. 353 MD : Int. Cl. HO1L 21/00,
HO1L 23/00, HO1L 21/77, HO1L 27/18, HO1L 39/16, B82B 1/00, B82B
3/00 / Anatolie Sidorenko ; solicitantul Inst. de Inginerie Electronica si
Nanotehnologii ,,D. Ghifu” al Acad. de Stiinte a Moldovei. - Nr. depo-
sit. s 2010 0034 ; data deposit. 2010.02.24 ; data publ. 2011.03.31, BOPI
Nr 3/2011.

Bolometru : br. inv. 340 MD : Int. CL. G01J 5/20, HO1L 27/18, HO1L
31/09, HO1L 31/16, HO1L 43/08, CO1B 19/04, CO1G 21/00 / Efim Zas-
avitchi, Anatolie Sidorenko ; solicitantul Inst. de Inginerie Electronica
si Tehnologii Industriale al Acad. de Stiinte a Moldovei. - Nr. deposit.
22010 0076 ; data deposit. 2010.04.23 ; data publ. 2011.02.28, BOPI Nr
2/2011.

Dispozitiv de emitere a undelor electromagnetice de frecventd foarte
inaltd : br. inv. 282 MD : Int. Cl. HO3B 7/14, A61N 1/02, A61N 5/04,
HO3B 19/14 / lurii Sainsus, Anatolie Sidorenko, Alexei Conev, Maria
Russeva, Sveatoslav Postoroncd, Vladimir Babac ; solicitantul Inst. de
Inginerie Electronica si Nanotehnologii ,,D. Ghitu” al Acad. de Stiinte
a Moldovei. - Nr. deposit. s 2009 0151 ; data deposit. 2009.08.11 ; data
publ. 2010.09.30, BOPI Nr 9/2010.

Aparat portabil terapeutic cu radiatie electromagneticd de frecventd ex-
trem de inaltd UEM-3 : certificat de inregistrare a desenului sau mode-
lului industrial 1221 MD / Leonid Roller, Iurii Sainsus, Igori Beloter-
covschii, Alexei Coneyv, Iurii Russev, Vadim Parhomenco, Galina Cijov,
Anatol Sidorenco, Valerii Dimitriu ; solicitantul Inst. de Inginerie Elec-
tronicd si Tehnologii Industriale al Acad. de Stiinte a Moldovei. - Nr.
deposit. £ 2009 0046 ; data deposit. 2009.06.15 ; data publ. 2010.04.30,
BOPI Nr 4/2010.

Incilzitor pentru copii nou-niscuti : certificat de inregistrare a dese-
nului sau modelului industrial 1220 MD / Leonid Roller, Igori Belo-
tercovschii, Valerii Dimitriu, Anatol Sidorenco ; solicitantul Inst. de
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521.

522.

523.

524.

525.

526.

Inginerie Electronicd si Tehnologii Industriale al Acad. de Stiinte a
Moldovei. — Nr. deposit. f 2009 0045 ; data deposit. 2009.06.15 ; data
publ. 2010.04.30, BOPI Nr 4/2010.

Aparat portabil terapeutic cu radiatie electromagneticd de frecventd ex-
trem de inalta UEM-5 :certificat de inregistrare a desenului sau mode-
lului industrial 1219 MD / Leonid Roller, Iurii Sainsus, Alexei Conev,
Igori Belotercovschii, Sveatoslav Postoroncd, Vadim Parhomenco, Ga-
lina Cijov, Anatol Sidorenco, Valerii Dimitriu ; solicitantul Inst. de In-
ginerie Electronica si Tehnologii Industriale al Acad. de Stiinte a Mol-
dovei. — Nr. deposit. f 2009 0044 ; data deposit. 2009.06.15 ; data publ.
2010.04.30, BOPI Nr 4/2010.

Dispozitiv de obtinere a peliculelor supraconductoare : br. inv. 175 MD :
Int. CL. HO1L 21/00 / Anatolie Sidorenko, Vladimir Zdravkov, Roman
Morari ; solicitantul Inst. de Inginerie Electronica si Tehnologii Indus-
triale al Acad. de Stiinte a Moldovei. — Nr. deposit. s 2009 0234 ; data
deposit. 2008.02.25 ; data publ. 2010.03.31, BOPI Nr 3/2010.

Material semiconductor : br. inv. 174 MD : Int. Cl. HO1L 21/203, C01G
15/00, C01G 19/00, C01B 19/04 / Efim Zasavitchi, Constantin Andro-
nic, Valeriu Canter, Anatolie Sidorenko ; solicitantul Inst. de Ingine-
rie Electronici si Tehnologii Industriale al Acad. de Stiinte a Moldo-
vei. — Nr. deposit s 2009 0092 ; data deposit. 2009.05.19 ; data publ.
2010.03.31, BOPI Nr 3/2010.

Dispozitiv de obtinere a peliculelor supraconductoare : cerere de br. inv.
a 2008 0058 MD : Int. Cl. HO1L 21/00 / Anatolie Sidorenko, Vladimir
Zdravkov, Roman Morari ; solicitantul Inst. de Inginerie Electronica si
Tehnologii Industriale al Acad. de Stiinte a Moldovei. — Nr. deposit. a
2008 0058 ; data deposit. 2008.02.25 ; data publ. 2009.08.31, BOPI Nr
8/20009.

Procedeu de majorare a curentilor critici in diborurd de magneziu su-
praconductoare : cerere de br. inv. a 2008 0045 MD : Int. Cl. C01B
35/00 / Anatolie Sidorenko, Vladimir Zdravkov, Horst Hahn, Thomas
Schimmel, Thomas Koch ; solicitantul Inst. de Inginerie Electronica si
Tehnologii Industriale al Acad. de Stiinte a Moldovei. - Nr. deposit. a
2008 0045 ; data deposit. 2008.02.15 ; data publ. 2009.08.31, BOPI Nr
8/2009.

Dispozitiv de obtinerea diborurii de magneziu : br. inv. 3512 MD : Int.
Cl. C01B 35/04, C30B 35/00, HO1L 31/00 / Vladimir Zdravkov, Ana-
tolie Sidorenko, Thomas Koch, Thomas Schimmel ; solicitantul Inst.
de Inginerie Electronica si Tehnologii Industriale al Acad. de Stiinte a
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527.

528.

529.

530.

531.

532.

533.

534.

Moldovei. - Nr. deposit. a 2005 0310 ; data deposit. 2005.10.28 ; data
publ. 2008.02.29, BOPI Nr 2/2008.

Procedeu de obtinere a diborurii de magneziu : br. inv. 3511 MD : Int.
ClL C01B 35/04, HO1L 39/12, C30B 35/00 / Vladimir Zdravkov, Ana-
tolie Sidorenko, Thomas Koch, Thomas Schimmel ; solicitantul Inst.
de Inginerie Electronica si Tehnologii Industriale al Acad. de Stiinte a
Moldovei. - Nr. deposit. a 2005 0311 ; data deposit. 2005.10.28 ; data
publ. 2008.02.29, BOPI Nr 2/2008.

Bolometru : br. inv. 3436 MD : Int. Cl. G01J 5/20, HO1L 39/12 / Anatolie
Sidorenko, Efim Zasavifchi ; solicitantul Inst. de Inginerie Electronica
si Tehnologii Industriale al Acad. de Stiinfe a Moldovei. - Nr. deposit.
22005 0122 ; data deposit. 2005.04.25 ; data publ. 2007.11.30, BOPI Nr
11/2007.

Element sensibil al termometrului pentru temperaturi joase : br. inv.
3350 MD : Int. Cl. GO1K 7/16, HO1C 7/02, C01B 35/04, CO1F 5/00,
CO01G 39/06 / Alexandr Nateprov, Corneliu Gherman, Anatolie Sido-
renko ; solicitantul Inst. de Fizica Aplicata al Acad. de Stiinte a Mol-
dovei. - Nr. deposit. a 2006 0146 ; data deposit. 2006.05.26 ; data publ.
2007.06.30, BOPI Nr 6/2007.

Instalatie pentru obtinerea straturilor conductoare : br. inv. 3135 MD
: Int. Cl. HO1J 37/34 / Anatolie Sidorenko, Vladimir Zdravkov ; so-
licitantul Inst. de Inginerie Electronica si Tehnologii Industriale al
Acad. de Stiinte a Moldovei. — Nr. deposit. a 2003 0063 ; data deposit.
2003.02.27 ; data publ. 2006.08.31, BOPI Nr 8/2006.

Superconducting bolometer : Patent SU 1709805 / A. S. Sidorenko, V.
I. Dediu, A. G. Sandler. - Data depozit. 1991.10.01. - (De uz intern).

Heat- flow sensor : Patent SU 1250051 / A. S. Sidorenko, G. I. Panaitov,
V. V. Ryazanov. - Data depozit. 1989.06.01. — (De uz intern).

Method for obtaining of the Fermy level in semiconductors = Cnoco6
onpedenerust nonoxenus yposs Gepmu 6 MONyNpoBOAHNMKaX : Patent
SU 1393252 / M. P. Boiko, E. A. Zasavitskii, V. G. Kantser, A. S. Sido-
renko. — Nr. depozit. 4054783 ; data depozit. 1986.02.24 ; data publ.
1988.04.30, Bul. Nr. 16. - (De uz intern).

Method of size measurements of wires = Cnoco6 usmepenus pazmepos
usdenudi : Patent SU 1308834 / P. P. Bodiul, M. P. Boiko, E. A. Zasa-
vitskii, V. G. Kantser, A. S. Sidorenko. — Nr. depozit. 4070674/24-28 ;
data depozit. 1986.03.27 ; data publ. 1987.05.07, Bul. Nr. 17. - http://
worldwide.espacenet.com/
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537.
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539.

540.

541.

542.

SQUID-sensor = MeTof, M3TOTOBNEHNA CBEPXIPOBOAALINX IOKPHI-
TUI U3 BbICOKOTeMIepaTypHoit kepamukn : Patent SU 281615 / D. V.
Ghitsu, F G. Donica, L. A. Konopko, A. S. Sidorenko. - Nr. depozit.
3176726 ; data depozit. 1987.06.30 ; data publ. 1988.09.01. — (De uz
intern).

Device for precision measurements of ultralow frequency voltage =
Yempoticmeo 015 usmepeHus céepxcnabvix HU3KOUACMOMHbIX
Hanpsceruti : Patent SU 1250051 / G. 1. Panaitov, V. G. Kantser, A. S.
Sidorenko. - Data depozit. 1986.04.08. — (De uz intern).
Superconducting device for IR-registration : Patent SU 1222156 / A. S.
Sidorenko. - Data depozit. 1985.12.01. - (De uz intern).

Global observation system : Patent SU 224928 / A. S. Sidorenko. — Data
depozit. 1985.09.02. - (De uz intern).

IR-registration method : Patent SU 1063178 / A. S. Sidorenko. — Data
depozit. 1983.08.22. - (De uz intern).

Non-isothermal superconducting bolometer : Patent SU 950013 / A. S.
Sidorenko. - Data depozit. 1982.04.07. — (De uz intern).

Device for critical currents measurements : Patent SU 749218 / A. S.
Sidorenko, M. Ya. Fenster. - Data depozit. 1980.03.21. - (De uz intern).
Method of critical currents measurements in superconductor : Patent SU
722451/ A. S. Sidorenko, M. Ya. Fenster. — Data depozit. 1979.11.21. -
(De uz intern).
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Participari la expozitii internationale de inventii si tehnologii noi

543.

544.

545.

546.

547.

548.

549.

550.

Masind stirling de tip beta / Iurii Sainsus, Alexei Conev, Iurii Russev,
Anatolie Sidorenko // INFOINVENT-2017 : Expoz. intern. spec., 15—
18 noiem. 2017 : Catalog oficial. - Ch., 2017. - Acces: http://infoin-
vent.md/assets/files/catalog/catalog-2017.pdf

Procedeu de stabilizare a tensiunii de sarcind a convertizorului ridicdtor
cu impulsuri la modificarea tensiunii de alimentare fire /| Alexandru Pe-
nin, Anatolie Sidorenko, Sofia Donu // INFOINVENT-2017 : Expoz.
intern. spec., 15-18 noiem. 2017 : Catalog oficial. - Ch., 2017. - Acces:
http://infoinvent.md/assets/files/catalog/catalog-2017.pdf

Laboratory facility and technique for determining the yield of reagents
used in operations of active influence on hydrometeorological processes
/ Efim Zasavitchi, Valeriu Canter, Anatolie Sidorenko, Oleg Sapoval,
Alexandr Belenciuc, Arcadie Chirita / EUROINVENT-2016 : 8" Eu-
ropean Exhibition of Creativity and Innovation, May 19-21, 2016 :
catalog. - Iasi, 2016. — P. 199. — Acces: http://www.euroinvent.org/cat/

€2016.pdf

Dispozitiv si metoda de testare a compozitiei pirotehnice antigrindind
/ Efim Zasavitchi, Valeriu Canter, Anatolie Sidorenko, Oleg Sapoval,
Alexandr Belenciuc, Arcadie Chirita / INFOINVENT-2015 : Expoz.
intern. spec., 25-28 noiem. 2015 : Catalog oficial. - Ch., 2015. - Ac-
ces:  http://www.infoinvent.md/pdf/infoinvent/catalog/2015/Cata-

log-2015.pdf

Metoda de transmitere a trei semnale prin linia de comunicatie cu patru
fire | Alexandru Penin, Anatolie Sidorenko, Sofia Donu // INFOIN-
VENT-2015 : Expoz. intern. spec., 25-28 noiem. 2015 : Catalog ofi-
cial. - Ch., 2015. - Acces: http://www.infoinvent.md/pdf/infoinvent/
catalog/2015/Catalog-2015.pdf

Sistem energetic in baza masinii stirling / Iurii Sainsus, Alexei Conev, Iu-
rii Russev, Anatolie Sidorenko // INFOINVENT-2015 : Expoz. intern.
spec., 25-28 noiem. 2015 : Catalog oficial. - Ch., 2015. - Acces: http://
www.infoinvent.md/pdf/infoinvent/catalog/2015/Catalog-2015.pdf

Bolometru |/ Anatolie Sidorenko, Efim Zasavitchi // INFOIN-
VENT-2013 : Expoz. intern. spec., 19-22 noiem. 2013 : Catalog ofi-
cial. - Ch.,, 2013. - Acces: http://infoinvent.md/assets/files/catalog/
catalog-2013.pdf

Procedeu de mdsurare si transmitere a semnalelor prin refeaua de cu-
rent continuu |/ Alexandru Penin, Anatolie Sidorenko // INFOIN-

-249 -



551.

552.

553.

554.

555.

556.

557.

VENT-2013 : Expoz. intern. spec., 19-22 noiem. 2013 : Catalog ofi-

cial. - Ch., 2013. - Acces: http://infoinvent.md/assets/files/catalog/
catalog-2013.pdf

Procedeu de tratare a plantelor si semintelor | Anatolie Sidorenko, Ale-
xandr Sibaev, Irina Groisman // INFOINVENT-2013 : Expoz. intern.
spec., 19-22 noiem. 2013 : Catalog oficial. - Ch., 2013. - Acces: http://

infoinvent.md/assets/files/catalog/catalog-2013.pdf

Procedeu de tratare a semintelor inainte de semdnat /| Anatolie Sido-
renko, Alexandr Sibaev, Irina Groisman // INFOINVENT-2013 : Ex-
poz. intern. spec., 19-22 noiem. 2013 : Catalog oficial. - Ch., 2013.
— Acces: http://infoinvent.md/assets/files/catalog/catalog-2013.pdf

Sistem energetic in baza masinii cu ciclul stirling / Turii Sainsus, Ale-
xei Conev, Iurii Russev, Anatolie Sidorenko, Valeriu Dimitru, Valentin
Leapin, Maria Russeva, Ignat Tiganu // INFOINVENT-2013 : Expoz.
intern. spec., 19-22 noiem. 2013 : Catalog oficial. - Ch., 2013. - Acces:
http://infoinvent.md/assets/files/catalog/catalog-2013.pdf

Bolometru pe purtdtori de sarcind fierbinti | E. Zasavitchi, A. Sidorenko
/I INFOINVENT-2011 : Expoz. intern. spec., 22-25 noiem. 2011 : Ca-
talog oficial. - Ch., 2011. - Acces: http://infoinvent.md/assets/files/
catalog/catalog-2011.pdf

Ventil supraconductor de spin / Anatolie Sidorenko // INFOIN-
VENT-2011 : Expoz. intern. spec., 22-25 noiem. 2011 : Catalog ofi-
cial. - Ch.,, 2011. - Acces: http://infoinvent.md/assets/files/catalog/
catalog-2011.pdf

Procedeu si dspozitiv pentru obfinerea diboridului de magneziu / Vladi-
mir Zdravkov, Anatolie Sidorenko, Thomas Koch, Thomas Schimmel
/I INFOINVENT-2009 : Expoz. intern. spec., 24-27 noiem. 2009 : Ca-
talog oficial. — Ch., 2009. - http://infoinvent.md/assets/files/catalog/
catalog-2009.pdf

Instalatie pentru obtinerea straturilor conductoare / Vladimir Zdravkov,
Anatolie Sidorenko // INFOINVENT-2007 : Expoz. intern. spec., 27—
30 iun. 2007 : Catalog oficial. — Ch., 2007. — Acces: http://infoinvent.
md/assets/files/catalog/catalog-2007.pdf
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Lucrari de popularizare a stiintei

558.

559.

560.

561.

562.

563.

564.

565.

566.

Sidorenko, Anatolie. Academicianul Valeriu Canter - omul dedicat
stiintei / Anatolie Sidorenko, Sofia Donu // Telecommunications, Elec-
tronics and Informatics, ICTEI-2018 : Proceeding of the 6th Intern.
Conf., May 24-27,2018. - Ch., 2018. - P. 517-519. — Acces: https://ibn.
idsi.md/ro/vizualizare articol/62781

Cupopenko, AHaronmmit. Mo/gaBckas Hayka — Ha CTpake Mupa 6e3
tepakToB / AHatomuit Cupopenko, Xopcr Xan // Sputnik Moldova
: Agentia de stiri. - 2018. - 17 mas. — Acces: https://ru.sputnik.md/
technologies/20180517/19267348/terorizm-nauka-sidorenko-
moldova-han.html

Cupopenko, AHaromnuii. Ilopomok, paspyarouuii mecTUIUALL — Ha-
XOJIKa JUIsl CeNbCKOro xo3siicTa / AHarommit Cupopenko // Sputnik
Moldova : Agentia de stiri. - 2018. - 18 desp. — Acces: https://
ru.sputnik.md/technologies/20180218/17348054/poroshok-pesti-
cidy-selskoe-hozjajstvo.html

Sidorenko, A. In memoriam of academician Valeriu Kantser / A. Sido-
renko // Microelectronics and Computer Science : The 9 th Intern.
Conf. on Microelectronics and Computer Science & The 6th Conf. of
Physicists of Moldova, Oct. 19-21, 2017 : Proceedings. - Ch., 2017. -
P. 522-524. — Acces: https://ibn.idsi.md/sites/default/files/imag file/
Volumul ICMCS 2017.pdf

Sidorenko, A. In memoriam of academician Valeriu Kantser / A. Sido-
renko // Moldavian Journal of the Physical Sciences. - 2017. - Vol.
16, Nr 1/2. - P. 5-8. — Acces: http://nano.asm.md/uploads/mold-
phys/2017/moldphys2017v16n12.pdf

Axapemuk Anatonuit CHAOpeHKO 00 MCXOfie CIEIMAIICTOB: yde-
HOMY HY)KHO 3aHMMaTbcA Haykoit // Sputnik Moldova : Agentia
de stiri. - 2017. - 25 centr. - Acces: https://ru.sputnik.md/
technologies/20170925/14688372/nauka-sidorenko-vinokur.html

Cupopenko, Amnarommit. Banepmy Kanuep - mnpumep B Mu-
posoit Hayke / Amnaromit Cupopenko // Sputnik Moldova :
Agentia de stiri. - 2017. - 3 anp. - Acces: https://ru.sputnik.md/
technologies/20170403/11958934/kantser-sidorenko.html

Cupopenko, Anaronuit. Vinunuarusse! mog cuygom? / Anaronnit Cu-
IOpeHKo // AprymeHTBI 1 ¢akThl. — 2017. - 15-21 MaprTa.

Cupnopenko, AHartommil. VIHCYIbT MOXHO TOOEIUTb C IIOMO-
I[bI0 HOBOTO M300peTeHus : [becema ¢ akajeMMKOM AHATONMM-
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567.

568.

569.

570.

571.

572.

573.

eM CupgopeHko, paupexropoMm VH-Ta InexTpoHHON VHxeHepunu
u Hanorexnonmormit Akaz. Hayk Monpossi] // Sputnik Moldova :
Agentia de stiri. - 2017. - 25 cent. — Acces: https://ru.sputnik.md/

technologies/20170925/14691509/insult.html

Cupopenko, AHaronuit. Mo/njaBcKie y4eHble COBEPIIIN IIPOPBIB B
NedeHny TyOepKyesa : [MHTEPBBIO C YIeH-KOPPECIOHIEHTOM AHa-
toneM CHUAOpeHKo, mupeKTopoM VIH-Ta IOmekTpoHHON JmkeHe-
pun u Hanotexnonornit Axag. Hayk Mongossi] // Sputnik Moldova
: Agentia de stiri. - 2017. - 1 ¢eBp. — Acces: https://ru.sputnik.md/
radio_rubrica interviu/20170201/11043949/moldavskie-uchenye-

sovershili-proryv-lechenie-tuberkulez.html

Cupopenko, AHaronuit. MongoBa o/DKHa pasB/UBaTbCA Ha MHHOBA-
LUOHHBIX npyuHUunax / Axaromuit Cugopenko // Sputnik Moldova
: Agentia de stiri. - 2017. - 1 amB. - Acces: https://ru.sputnik.
md/video/20170101/10579395/sidorenko-moldova-novyi-god-

pozdravlenja.html

Cupopenko, Anarommit. Hayka B Mongose: noXp K Ipasia /
Anaromuit Cupopenko // Sputnik Moldova : Agentia de stiri. -
2017. - 14 deBp. - Acces: https://ru.sputnik.md/radio rubrica
interviu/20170214/11232019/uchionye-otrkytia-nauka.html

Cupopenko, Anaronuit. HaijmoHanbHbI nHTEpec—2. VIHOBaIIoHHAA
9KOHOMYKA ¥ IpPecHeKTUBbI i1 MonjoBsl : [Oecefa ¢ akafeMIKOM
Anaromem Cupopenko] / 6ecemoBamu : Butammit AHppueBckmii,
Amnnacnas flkoBenko // Ava.md. - 2017. - 21 Hos16. — Acces: https://
ava.md/2017/11/21/inovacionnaya-ekonomika-i-prespektivy/

commentary/

Cupopenko, AHatomuit. Cenbckoe X03siiCTBO MOMIOBBI HY>KAeTCsI
B MHHOBauusAx / Anarommit Cupopenxo // Sputnik Moldova : Agentia
de stiri. — 2017. - 27 cenr. — Acces: https://ru.sputnik.md/radio
skazano v_efire/20170927/14760480/selskoe-hozeaistvo-moldovi-

nujdaetsea-v-innovatsiah.html

Cupopenko, Anatommit. Yto pmemaTh, 4ToObI Bail cMapTOH He
B30pBaJICA, KaK py4yHas rpaHara / Anatommit Cupopenko // Sputnik
Moldova : Agentia de stiri. — 2017. — 30 ceHt. — Acces: https://sputnik.
by/radio/20170930/1031046205/sidorenko-chto-delat-chtoby-vash-
smartfon-ne-vzorvalsya-kak-ruchnaya-granata.html

OKCIepThI: 9KOHOMMYECKask MOie/b BefileT Mo/joBy K Kpaxy : Ipecc-
koH(pepenuns / Tanmuua llenaps, Bukrop Yobany, Anaromit Cupo-
penxo [et al.] // Sputnik Moldova : Agentia de stiri. - 2017. — 30 aHB.
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575.

576.

577.

578.

579.

580.

- Acces: https://ru.sputnik.md/economics/20170130/10995983/
economics-moldova-business-eksperty.html

Cupopenko, Anaronmii. VIHCyIbT - He INPUTOBOP: MOJIIABCKuUe
y4eHble ¥300pe/y YHUKAIbHBIA almapar : [MHTEPBBI0 C YIEH-
KoppecnoHfieHToM AHaTtonueM Cujopesnko, pupexropom MVH-
Ta OJnekTpoHHOU Jmxenepunm u HanoTexHomormit Axaj. Hayk
Monposet] / 6ecemoBan Amnppeit Ilerpuk // Sputnik Moldova :
Agentia de stiri. - 2016. — 18 Hos16. — Acces: https://ru.sputnik.md/

radio/20161118/9968930/insult-unikalinii-preparat-moldova.html
Cupnopenko, AHaronuit. MonjjoBe Hy)KHa BHATHas 9KOHOMMYeCKas
cTpaTerys : [3acefaHye AUCKYCCMOHHOTO KTyba Ha TeMy: «DKOHOMMU-
Jeckas moBecTka i Pecrrybnuku Momnposa B 2016 ropy»] / AHato-
muit Cupopenko // HoBoctu Monposa. — 2016. — 26 deBp. — Acces:
http://moldovanews.md/26022016/economika/121478.htm

Cunopenxo, Anatomuit. HanoTexHonmornu B Monpose — Mud mim pe-
anmpHOCTD // Sputnik Moldova : Agentia de stiri. — 2016. — 17 Hos16. —

Acces: https://ru.sputnik.md/video/20161117/9948701.html
Sidorenko, Anatolie. Model de Inteligentd condensatd. Academicianul
Valeriu Canter la 60 de ani : [dr. habilitat in stiinte fizico-matematice]
/ Anatolie Sidorenko // Akademos : revistd de Stiinta, Inovare, Cultura
si Artd. — 2015. - Nr 1. - P. 179-181. - http://www.akademos.asm.md/
files/Akademos 1 35 2015.pdf

Cupopenko, AHaronuil. Bo BacTh JOMKHBI MIPUIATH TEXHOKPATHI U
MeHemKepbI-ipodeccuonansl / Anarommit Cupoperko // Noimd. :
portal informational. — 2015. - 9 uions. — Acces: https://noi.md/ru/
news id/62646

Cupopenko, AHaTonmuil. BbICOKue TeXHOMOIMM KaK BO3MOXHOCTD
9KOHOMMYECKOro pocra / Anaronmit Cugopenko // Vocea poporului. -
2015. - 12 ¢eBp. — Acces: http://vocea.md/vy-sokie-tehnologii-kak-
vozmozhnost-e-konomicheskogo-rosta/

Cupopenko, Anartommit. VHcTuUTYT JVIH)XXeHepHO! ONeKTPOHMKU
u HaHoTexHomormit AxajemMuym Hayk MOIZOBBI BBIMTpal KpyI-
HbIl HayyHblit npoekT / sammcan [dmwmrpuit Cupopos // Hoso-
ctu-MonmoBa. — 2013. — 9 Hoa6. — Acces: https://news.rusrek.com/
ru/v-mire/moldova/306372-institut-inzhenernoi-elektroniki-
i-nanotekhnologii-akademii-nauk-moldovy-vyigral-krupnyi-
nauchnyi-proekt.html
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585.
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588.

589.

590.

Cupopenko, AHatonuit. He cymecTByeT HaIMOHaIbHOI TaOMUIBI YM-
Hoxxenusa / Anarommit Cugopenko // Pycckoe cnoso. — 2013. — 26 amp.

Cupopenko, AHaronuii. Tyun Hapg akagemueli / Anaronmmit CugopeH-
Ko // Paborait, Otgbixait. — 2013. — Nr 14. - P. 34-36.

Cupopenko, Anaronmuit. Bo cHe 1 HasBy... bopbba amonoreTos ckymo-
yMMA ¢ yYeHbIMM 1 HayKoii B MonpioBe Habupaet cuny! Kro mobennt?
: [mHTepBBIO C HUpekTOpOM VIH-Ta DnexTpoHHOI VHXeHepun n Ha-
HoTexHOmormit Akaj. Hayk MonmoBbl, IpesufieHTOM OpraHM3aluu
«[ymbonbar-xmy6 MonpoBel» AHaTonmeM CHUIOpPeHKO] / MHTepBbIO
Bena TatbsiHa [JoOpbiHuHa // Dxcnept HoBocTeit. — 2012. — 23 mapra.
-P2,3.

Cupopenko, Anaronuii. Yenosex Bbicokoro Ilonera / Anatomuit Cu-
nopenko // Ion Geru: Repere pe axa timpului : Volum Omagial : 75 [ani
dela nasterea lui Ion Geru, fizician, dr. habilitat, membru corespondent
al ASM]. - Ch., 2012. - P. 24-26.

Canter, V. Academicianul Dumitru Ghitu: 80 ani de la nagtere | V.
Canter, I. Tighineanu, A. Sidorenko // Akademos : revista de Stiinta,
Inovare, Culturd si Artd. - 2011. - Nr 1. - P. 59-60. — Acces: http://

www.akademos.asm.md/files/Academos 1 2011.pdf

Cupnopenko, Anatonmit. Hage>XHbIil MHCTPYMEHT IpeofoeHNst Kpy-
3uca : [becema ¢ gupexTopoM VIH-Ta OnexTponuku u [IpomblnuieH-
HbIx Texuonornit AHM Anaronuem Cupopenko] / 6ecemosan : [Jmu-
tpuit Cugopos // HezaBucumas Monposa. — 2009. - 12 desp. - P. 2.

Cupopenko, Anaromuit. OT «Mmukpo» k «<HAHO»: ceHcanmoHHoe OT-
KpBITVIE MO/IITaBCKUX (USUKOB... : [MHTepBbIO C fupekTopoM VH-Ta
Onextponuku u IlpombinienHbix Texnonmormit AHM Anaronnem
Cupnopenko] / 6ecefoBana : Mapusa bynnuyk // Kommynucr. — 2008.
- 5nek. - P. 11.

Cupopenko, AHatommit. [Ituija @eHnke B pykax MONEABCKMX (HU3K-
KOB : [MHTepBbIO C AupeKkTopoM VIH-Ta OnekTponykn u IIpombrmr-
nennbix Texnomormit AHM Anaromuem Cupopenko] // KommyHuct.
-2008. - 28 Hos16. - P. 16.

Cupopenko, Anaronmit. Pajickve f610KI... HAHOTEXHONOIMN : [MH-
TepBblo ¢ AHaTomueM CHIOPEHKO, Mpe3sufeHT Acconyanun ,Iym-
6onbar-k1y60B B Monpgose’, 3aB. 1abopaTopuert VIH-Ta DneKTpOHMKN
u [Tpombinenssix Texunonoruit AHM] / sanmcana : Tatbsna [Jo6psr-
HuHa // busnec - Omura. — 2007. - 23 uiona. - P. 3-4.

Rotaru, Tatiana. Stiinta impotriva terorizmului : Simpozionul
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591.

592.

NATO la ASM : [cu genericul ,,Dispozitive nanoelectronice: aspecte
fundamentale si aplicative”, opiniile savantilor : Alexandru Andreev,
Anatolie Sidorenco, Valeriu Canter] / Tatiana Rotaru // Saptamina. -
2004. - 24 sept. - P. 19.

Kanuep, B. Bpamcmeo ¢usuxos cnacem nayxy 6 Mondose, a kmo cna-
cem npoussoocmeo? / B. Kanuep, JI. Kymok. A. Cupopenxo // [lenobas
rasera. — 2001. — 13 urona. - P. 4.

CupgopeHko, A. ... Tom mnozo ycnesaem : [Banepuit Kannep] / A. Cu-
nopesko // Stiinfa. — 1990. — 31 mai. - P. 2.

Conducator/consultant stiintific, recenzent

593.

594.

595.

596.

597.

Penin, Alexandru. Geometria proiectivd in teoria circuitelor electrice cu
sarcini variabile si neliniare : 05.09.12 — Electronicd de putere mare;
dispozitive si sisteme de convertizare a energiei : ref. st. tz. dr. habilitat
in tehnicd in baza lucrdrilor publicate / Alexandru Penin ; consult. st.
: Anatolie Sidorenko ; Acad. de Stiinte a Moldovei, Inst. de Inginerie
Electronica si Nanotehnologii ,,D. Ghitu”. - Ch. : S. n., 2017. - 74 p.

Antropov, Evgheni. Campuri magnetice critice in nanostructuri supra-
conductoare pe baza de Niobiu si aliaj Cupru-Nichel : 01.04.07 - Fizica
stdrii condensate : autoref. tz. dr. in stiinte fizico-matematice / Evgheni
Antropov ; cond. st. : Anatolie Sidorenko ; Acad. de Stiinte a Moldovei,
Inst. de Inginerie Electronicd si Nanotehnologii ,,D. Ghitu”. - Ch. : S.
n., 2013. - 28 p.

Kehrle, Jan-Michael. The Fulde-Ferrell Larkin-Ovchinnikov Like State
in Bilayers and Trilayers of Superconducting and Ferromagnetic Thin
Films : Dissertation zur Erlangung des Doktorgrades der Mathe-
matisch-Naturwissenschaftlichen / Jan-Michael Kehrle ; Berichterstat-
ter : S. R. Horn, L. R. Tagirov, A. S. Sidorenko ; Fakultit der Universitdt
Augsburg. - Augsburg, 2012. - 125 p.

Morari, Roman. Supraconductibilitatea reversibild in nanostructuri su-
praconductibile pe bazd de Niobiu si aliaj de Cupru-Nickel : 01.04.07
- Fizica stdrii condensate : autoref. tz. dr. in stiinte fizico-matematice
/ Roman Morari ; cond. st. : Anatolie Sidorenko ; Acad. de Stiinte a
Moldovei, Inst. de Inginerie Electronica si Nanotehnologii ,,D. Ghitu”
~Ch.:S.n.,2011. - 29 p.

Penin, Alexandru. Modelarea caracteristicilor electronice ale tranzisto-
rilor de putere si convertorilor fotoelectrici in aproximatia liniard-hiper-
bolicd : 05.27.01 - Electronica corpului solid, microelectronica, nano-
electronica : autoref. tz. dr. in tehnici / Alexandru Penin ; cond. st. :
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601.

602.

603.

604.

Anatolie Sidorenko ; Acad. de Stiinte a Moldovei, Inst. de Inginerie
Electronica si Tehnologii Industriale. - Ch. : S. n., 2011. - 30 p.

Koch, Thomas. Microstructura si procesele de curgere a fluxului mag-
netic in peliculele supraconductoare de MgB2 : 01.04.07 - Fizica starii
condensate : autoref. tz. dr. in stiinte fizico-matematice / Thomas Koch
; cond. st. : Anatolie Sidorenko ; Inst. de Fizicd Aplicata al Acad. de
Stiinte a Moldovei. - Ch. : S. n., 2006. - 16 p.

Koparan, E. T. The fabrication and characterization of MgB, -thin films
carrying ferromagnetic pinning centers deposited on different substrates :
Dissertation ... Doctor of Philosophy (PhD), Physics, Superconductiv-
ity / E. T. Koparan ; Anatolie Sidorenko ; Karadeniz Teknik Universi-
tesi. — Trabzon, Turcia, 2012.

Cosceev, Alexander. Elektronischer Transport in diinnen Pd-Schichten
auf Eu Sr, S : Dissertation Doktors der Naturwissenschaften / Alexan-
der Cosceev ; referent : H. v. Lohneysen, E. Dormann, A. Sidorenko ;
Fakultit fiir Physik der Universitat Karlsruhe. - Karlsruhe, 2006. - 84 p.

Prepelita, Andrei. Proprietdtile supraconductoare ale nanostructurilor
superconductor/feromagnet : 01.04.07 - Fizica starii condensate : au-
toref. tz. dr. in stiinte fizico-matematice / Andrei Prepelita ; cond. st. :
Anatolie Sidorenko ; Inst. de Fizica Aplicata al Acad. de Stiinte a Mol-
dovei. - Ch. : S. n., 2006. - 16 p.

Moldovan, Olga. Proprietatile supraconductoare ale nanostructurilor
multistrat Mo/Si : 01.04.07 — Fizica starii condensate : autoref. tz. dr. in
stiinte fizico-matematice / Olga Moldovan ; cond. st. : Anatolie Sido-
renko ; Inst. de Fizicd Aplicatd al Acad. de Stiinte a Moldovei. - Ch. :
S. n., 2001. - 16 p.

Zdravkov, Vladimir. Proprietdtile supraconductoare ale stratucturilor
multistrat de Nb/NbO, si Nb/Cu : 01.04.07 - Fizica stérii condensate :
autoref. tz. dr. in stiinte fizico-matematice / Vladimir Zdravkov ; cond.
st. : Anatolie Sidorenko ; Inst. de Fizicd Aplicatd al Acad. de Stiinte a
Moldovei. - Ch.: S. n., 1998. - 12 p.

ITanantos, I. V. VInTerpanbHble CKBUJI-CTPYKTYPbI /1A MCCIENOBAHNA
TEIUIOBBIX ¥ MAarHUTHBIX 3 eKTOB B CBEPXIIPOBOHMKAX : aBTOped.
IuC. ... KaHf,. TexH. Hayk / I. V1. [lanantos ; Hayd. pyk. : A. C. CugopeHn-
Ko ; Knmmn. Tlomurexs. V-1 um. C. JTazo. - Ch. : S. n., 1989. - 11 p.
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Rapoarte

605.

606.

607.

608.

609.

610.

611.

612.

Sidorenko, Anatolie. Fisa raportului de activitate in anul 2017 pentru
membrul titular al A.S.M. Anatolie Sidorenko // Academia de Stiinte a
Moldovei [Pagina Web] / Elaborat de IDSI. - Ch., 2017. - 2 p. - Acces:
http://www.asm.md/galerie/file/ Anexa%20A %20-Sidorenko%20

-%202017.pdf

Raport de autoevaluare a Institutului de Inginerie Electronicd si Nano-
tehnologii ,D. Ghitu” al Academiei de Stiinte a Moldovei pentru anii
2011-2015. Profilul: Fizica si electronica solidului, inclusiv a structu-
rilor nanometrice, tehnologia si ingineria materialelor si dispoziti-
velor electronice / dir. : Anatolie Sidorenko. — Ch. : ITEN ,,D. Ghitu”,
2016. — 369 p. — Aprobat: 23.16.2016. — Acces: http://www.cnaa.md/
files/institutions/iien/iien raport autoevaluare-corr.pdf

Sidorenko, Anatolie. Fisa raportului de activitate in anul 2016 pentru
membrul corespondent al A.S.M. Anatolie Sidorenko // Academia de
Stiinte a Moldovei [Pagina Web] / Elaborat de IDSI. - Ch., 2016. - 2 p.

— Acces: http://www.asm.md/galerie/file/ASidorenko 2016.pdf

Sidorenko, Anatolie. Fisa raportului de activitate in anul 2015 pentru
membrul corespondent al A.S.M. Anatolie Sidorenko // Academia de
Stiinte a Moldovei [Pagina Web] / Elaborat de IDSI. - Ch., 2015. - 3 p.

- Acces: http://www.asm.md/galerie/ Anexa%20A %20Sidorenko.pdf
Sidorenko, Anatolie. Fisa raportului de activitate in anul 2014 pentru
membrul corespondent al A.S.M. Anatolie Sidorenko // Academia de
Stiinte a Moldovei [Pagina Web] / Elaborat de IDSI. - Ch., 2014. - 2 p.

- Acces: http://www.asm.md/galerie/raport acad Sidorenko ana-
tolie 2014.pdf

Sidorenko, Anatolie. Fisa raportului de activitate in anul 2013 pentru
membrul corespondent al A.S.M. Anatolie Sidorenko // Academia de
Stiinte a Moldovei [Pagina Web] / Elaborat de IDSI. - Ch., 2013. - 2
p. - Acces:http://www.asm.md/galerie/raport acad Sidorenko ana-
tolie 2013(1).pdf

Sidorenko, Anatolie. Fisa raportului de activitate in anul 2012 pentru
membrul corespondent al A.S.M. Anatolie Sidorenko // Academia de
Stiinte a Moldovei [Pagina Web] / Elaborat de IDSI. - Ch., 2012. - 2
p. — Acces: http://www.asm.md/galerie/Sidorenko.pdf

Cercetarea supraconductibilitdtii reversibile in nanostructuri supracon-
ductor-feromagnet - element de baza al spintronicii cu supraconductori
: Raport st. / Inst. de Inginerie Electronica si Tehnologii Industriale al
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614.

615.

ASM ; cond. temei dr. hab. Anatolie Sidorenco // Rapoarte de cerce-
tare din sfera stiintei si inovarii : culeg. rez. (2007-2009). — Ch., 2011.
- Vol. 3. - P. 133-134. - Acces: http://agepi.gov.md/sites/default/fi-
les/2014/05/vol 3.pdf

Pozitionarea fortei de pinning si cresterea curentului critic in MgB2 in
aplicatiile tehnice : Raport st. / Inst. de Inginerie Electronica si Teh-
nologii Industriale ; cond. temei prof. univ., dr. hab. A. Sidorenco, Nr.
inr. 06.408.02.07P // Rapoarte de cercetare din sfera stiintei si inovarii :
culeg. rez. (2005-2007). - Ch., 2008. — Vol. 1. - P. 170. - Acces: http://
agepi.gov.md/sites/default/files/2014/05/vol 1.pdf

Superconducting bolometer with magnet operating system =
Vccnedosanue — 803MOMCHOCMU — CO30AHUSL  C8EPXNPOBOOHUKOBHIX
6onomempos ¢ mazHumHoimM cmeujeruem : Report on the theme “Quant’,
number of state registration 01.86.0006817 / A. S. Sidorenko, V. J. De-
diu, E. V. Shkiopu, G. J. Panaitov, A. G. Sandler, K. I. Andronik, E. A.
Zasavitsky. - Ch., 1987. - 56 p.

Sidorenko, A. S. Superconducting bolometer for special applications : Re-
port on theme of the State Committee on Science and Technique, Nr
248 on 18.06.1980 / A. S. Sidorenko, K. I. Andronik, D. V. Gitsu. - Ch.,
1982. - 110 p.

Personalia

616.

617.

618.

Anatolie S. Sidorenko // ResearchGate [site]. — ResearchGate, © 2008-

2018. - Acces: https://www.researchgate.net/profile/Anatolie Sido-
renko

Unii au salvat vieti, iar altii au apdrat imaginea tdrii peste hotare. Afld
pentru ce fapte au fost decorate de Parlament cele 24 de personalitdti
: ["Medalia Democratiei” : Maxim Scripcéras, Tatiana Ghidirimschi,
Victor Moraru, ... Anatolie Sidorenko [et al.] // RealitateaLIVE.md
- 2018. - 28 aug. - Acces: https://realitatealive.md/unii-au-salvat-
vieti--iar-altii-au-aparat-imaginea-tarii-peste-hotare--afla-pentru-
ce-fapte-au-fost-decorate-de-parlament-cele-24-de-personalitati---
82884 .html?fbrefresh=1535453959

Decret Nr. 1058 din 26.03.2014 privind conferirea de distinctii de stat
unor colaboratori ai Academiei de Stiinfe a Moldovei : Titlul onorific
,Om Emerit” : Constantin Manolache, Victor Moraru, Anatolie Sido-
renko, Ton Toderas, Leonid Volosciuc // Monitorul Oficial al Rep.
Moldova. - 2014.01.04. - Nr 78-79. — Art. Nr. 176. — Acces: http://lex.

justice.md/index.php?action=view&view=doc&lang=1&id=352378
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620.

621.

622.

623.

624.

625.

626.

Anaromuit Cupoperko 6b11 ynoctoeH 3Bauusa «Om Emerit» // Ho-
BocTu MongoBa. — 2014. - 2 amp. - Acces: http://moldovanews.
md/02042014/lenta-novostej/17409.htm

Membru corespondent Anatolie Sidorenco la 60 de ani / Valeriu Canter,
Gheorghe Duca, Leonid Culiuc, Ion Tighineanu, Victor Lacusta, Boris
Gaina // Akademos : revistd de Stiintd, Inovare, Cultura si Arta. - 2013.
- Nr 3 (30). - P. 177-178. - Acces: http://www.akademos.asm.md/fi-

les/Akademos nr 3 2013 final.pdf
Rotaru, Tatiana. Un loc potrivit pentru fizicianul de valoare Anatolie
Sidorenco | Tatiana Rotaru // Lit. si arta. — 2012. - 1 noiem. - P. 3: fot.

Canter, Valeriu. O carte-monografie despre nanoelectronicd / Valeriu
Canter // Fizica si tehnologiile moderne. — 2011. - Vol. 9, Nr 3/4. - P.
48-49. - Rec. la c.: Fundamentals of Superconducting Nanoelectronics
/ ed. : Anatolie Sidorenko. — Berlin; Heidelberg : Springer-Verlag, 2011.
- 326 p. - ISBN 978-3-642-20157-8. — Acces: http://stm.asm.md/ftm/
vol9nr3-4/5%20tehnologii%20moderne.pdf

Canter, Valeriu. O carte-monografie despre nanoelectronicd la editura
»Springer” | Valeriu Canter // AGEPI Info. - 2011. -Nr 3. - P. 47. - Rec.
la c.: Fundamentals of Superconducting Nanoelectronics / ed. : Ana-
tolie Sidorenko. - Berlin; Heidelberg : Springer-Verlag, 2011. -
326 p. - ISBN 978-3-642-20157-8. — Acces: http://agepi.gov.md/

pdf/publishing/ainfo/03-2011.pdf

Canter, Valeriu. O monografie despre nanoelectronicd la editura
»Springer” / Valeriu Canter // Akademos. - 2011. - Nr 3. - P.
136. — Rec. la c.: Fundamentals of Superconducting Nanoelec-
tronics / ed. : Anatolie Sidorenko. — Berlin; Heidelberg : Sprin-
ger-Verlag, 2011. — 326 p. — ISBN 978-3-642-20157-8. - Acces:
https://ibn.idsi.md/ro/vizualizare articol/1472

Rotaru, Tatiana. ,,Savantul anului 2008” - ,ECONOM” : [pe margi-
nea Concursului National de Sustinere a Stiintei. Printre candidati se
numdra: Dumitru Lozovanu, Valeriu Canter, Stefan Topald, Anatolie
Sidorenco, Albina Nicolaev, Maria Duca, Serafim Andries, Mariana
Slapac, Boris Sosna, Rodica Hincu, Dragos Vicol s.a.] / Tatiana Rotaru
/I Moldova Suverand. - 2008. - 21 noiem. - P. 4.

Buinciuc, Maria. Potentialul stiintific al {drii a fost pdstrat : [catre ani-
versarea de 10 ani de existentd a Clubului Gumboldt - organizatie stiin-
tifica infiinata in Germania, care sponsorizeazd munca de cercetare a
savantilor de peste hotare. In Moldova acest club este condus de citre
profesorul Anatol Sidorenco, dr. hab. in st. fizico-matematice, condu-
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627.

628.

catorul Laboratorului de criogenie al Inst. de Inginerie Electronica si
Tehnologii Industriale din cadrul ASM] / Maria Buinciuc // Comu-
nistul. - 2007. - 30 martie. — P.5; HesaBucumasa Mongosa. — 2007. — 3
amp. - P. 3.

Hotdrire cu privire la decernarea Premiului National in domeniul sti-
intei si tehnicii : [Nr 959 din 23.09.2004] : [premiul a fost decernat lui
Valeriu Canter, Anatol Casian, Anatol Rotaru, Anatol Sidorenco, Ion
Tighineanu pentru ciclul de lucrari ,,Procese cinetice si fenomene co-
operative in materiale si nanostructuri electronice”] // Monitorul Ofi-
cial al Rep. Moldova. - 2004.09.24. - Nr 175-177. - Art. Nr. 1193. -
Acces: http://lex.justice.md/index.php?action=view&view=doc&lan
g=1&id=295529

Laureatii Premiului national in domeniul stiintei si tehnicii pe anul 2004
: [Valeriu Canter, Anatol Casian, Anatol Rotaru, Anatol Sidorenco,
Ion Tighineanu pentru ciclul de lucrari ,,Procese cinetice si fenomene
cooperative in materiale i nanostructuri electronice”] // Intellectus. -

2004. - Nr 3. - P. 80-81. — Acces: http://agepi.gov.md/pdf/publishing/
intellectus/03-2004.pdf
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Aristocratul Nicolai Feodorovici Nedzvetchi (16.06.1838 — 01.10.1897), cetatean de
onoare al orasului Soroca, strabunicul acad. A. Sidorenko. Foto: 9 aprilie 1864. Fotograf:
Jozefa Kordyszas, Kamenesk-Podolsk.
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CeupetenbctBo Hukonaa ®epoposuya Hepsseukoro (CBUAETENIbCTBO. Mo yka3sy Ero
MmnepaTtopckoro BennyectBa faHo cre cempaetenbctBo oT Mofgonbckoro [JBopsaHCKOro
CobpaHua pBopsAHuHY Hukonato, coiHy Mepopa Hepseeukoro, Ans BCTynneHue B
rocyfapCcTBeHHYI0 Cy0y BCleACTBME NpefcTaBneHus KameHckon 3emckon Monvumm ot
18 Mapra cero roga 3a N°4726 B ToM, UTo OH Hukonam cobiH ®epopa BHYK irHatua, npaBHyK
CraHucnaea HepasseuKoOro, poAUBLUMIACA Kak BUAHO M3 METPUYECKOro CBUAETENbCTBA,
BblgaHHOro [oponbckon [lyxoBHon KoHcuctopmen 16 mioHA 1838 ropa, vmetowmin
HblHe 24 roga oT pogy, no onpefenexuio cero CobpaHus coctosaBweroca 15 MapTa cero
roga, Npu3HaTb B MOTOMCTBEHHOM ABOPAHCKOM AOCTOMHCTBE 1 BHECTU B MEPBYIO YacTb
[IBOPAHCKOW pOJOCNOBHOMN KHUIW, 1 YTO fIOKYMEHTbI Ha KOUX OCHOBAHO 3TO onpefeneHne
npw panoprte cero CobpaHua ot 20 uncna Tekylwero Mas mecauasa N2 191 npefcraBneHsbl
B MNpasutenbctaytowmnn CeHat no [lenaptameHnTy lepanbamu 1 B paspeLleHne yKkasa — T0
nonyyeHo Mas 31 aHa 1862 ropa. ly6epHckuii ropoa KameHeu-Moponbckuii.

LN

1.0. [Modonbckozo lybepHckozo Mpedsodumens [leopsaHcmea
(noonucs, neyams)
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Glicheria Vasilevna Nedzvetcaia-
Tarcevscaia (strabunica acad. A.
Sidorenko) cu fiul cel mai mare
Vladimir Nicolaevici si fiica cea mai
mica Claudia. Foto: 1899

Surorile Nina Nicolaevna
Nedzvetchi, profesoara de
matematica si Claudia Nicolaevna
(bunica acad. A. Sidorenko),
absolvente ale primului Gimnaziu
de Fete din Chisinau. Soroca, 1906
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Adeverinta Ninei Nicolaevna Nedzvetchi, profesoara de matematica, absolventa
a primului Gimnaziu de Fete din Chisindu, 1905
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La mosia din satul Volovita, unde au locuit mai multe generatii de Nedzvetchi, pand in
junie 1940. Casa cu doud nivele a fost nationalizata de autoritatile sovietice in 1940, iar in
anii 1950 a fost distrusa in urma unui incendiu. De la stanga la dreapta, primul rand: Petru
Nicolaevici (6.10.1882-31.10.1957), profesor la Colegiul Agrar din or. Soroca, membru al
Asociatiei Generale a Inginerilor din Romania, deportat in anul 1949 in Sadrinsk, regiunea
Kurgan, unde si a fost inmormantat; Nina Nicolaevna (1887-1957), profesoara de
matematicd, absolventd a primului Gimnaziu de Fete din Chisinau; Glicheria V. Nedzvetchi
(Tarcevscaia) (1846-1920); Mihail Nicolaevici (1885-1942), inginer, arhitect, a edificat mai
multe locuinte in orasul Soroca, a decedat impreuna cu sotia Vera in timpul deportdrii
in regiunea Tomsk, iar fiica lui Ariadna s-a intors la Soroca si a lucrat contabild pana la
sfarsitul vietii, a fost reabilitata si o parte din averea familiei i-a fost restituita; randul doi:
Vladimir Nicolaevici Nedzvetchi (15.07.1868-20.06.1920), procuror de Varsovia, apoi de
Odesa, a murit in Odesa in timpul ,terorii rosii”. A fost fiul mai mare din familie, iar dupa
decesul tatei (octombrie 1897) a ajutat financiar familia; Glicheria Vasilevna Nedzvetcaia-
Tarcevscaia (12.10.1846-16.10.1920); Dumitru Chihai cu fiica Larisa si sotia Lidia Nicolaevna
Nedzvetchi-Chihai (1877-1951, a plecat in anii 1930 in Timisoara); Serghei Nicolaevici
Nedzvetchi (1873-1940), economist, administratorul mosiei. Foto: iunie 1910.

In fotografie lipsesc ceilalti copii ai lui Glicheria si Nicolai Nedzvetchi: Nadejda Nicolaevna
(1872-1905), sora de caritate; Claudia Nicolaevna (31.05.1891-17.04.1972); Ludmila
Nicolaevna (1870-1940 ); Vera Nicolaevna (1875-1936).
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Nadejda Nicolaevna
Nedzvetcaia (1872-1905),
sora de caritate

-,

Petru Nicolaevici Nedzvetchi (6.10.1882-31.10.1957) (al doilea din stanga, in primul
rand), aldturi cu colegii de la Colegiul Agrar din or. Soroca, 1935
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Petru Nicolaevici Nedzvetchi, profesor la Colegiul Agrar din or. Soroca, membru
al Asociatiei Generale a Inginerilor din Romania
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La casa bunicilor

fn mun. Soroca,
unde a trait pana la
casatorie Eugenia
Benevschi, mama
academicianului
Anatolie Sidorenko,
martie 2017

5593352
rd.

Anatolie Sidorenko cu verisoara Svetlana Nicolaevna Nedzvetchi-Sevardova, fiica lui
Nicolae Petrovici Nedzvetchi, la casa din Soroca, martie 2017
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Alaturi de Nicolae Petrovici Nedzvetchi, cronicarul si enciclopedistul familiei Nedzvetchi.
Soroca, noiembrie 2017

Tata, Serghei S. Sidorenko (dreapta), profesor de fizicd si matematica la
scoala din Krasnoiarovsk, regiunea Amursk, dupa sustinerea cu succes
a tezei de licentd la Institutul Pedagogic din Novozibsk, 1938
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Tata, Serghei S. Sidorenko,
presedintele Consiliului republican
moldovenesc al sindicatelor, 1971.

Pe fundal, hotelul sindicatelor ,Turist”
situat pe prospectul Tineretului, unul
din obiectivele socioculturale edificate
in perioada in care S. S. Sidorenko a
administrat sidicatele pe parcursul

a 12 ani. Alte obiective construite:
Piscina Complexului Sportiv,Moldova’,
Baza de Odihna,Doina’, Palatul
Sindicatelor din sectorul Rascani a or.
Chisindu, ,Casa Tehnicii” etc.

Mama, Evghenia Sidorenko-
Benevska, profesoard de
matematica la Scoala nr. 2 din or.
Soroca, alaturi de unchiul Nicolai
Nedzvetchi (fratele mamei), student
in anul I la Universitatea Tehnica
din Odesa, la casa lor périnteasca.
1n 1949, Nicolai Nedzvetchi si-a
intrerupt studiile la Odesa si si-a
urmat tata (Petru Nicolaevici)

in deportare. S-a intors la casa
pdrinteascd in urma dezghetului
hrusciovist. Foto: august 1947



Mama Evghenia
Sidorenko-Benevska, dupa
absolvirea cu succes a
Institutului Pedagogic din
Chisinau, profesoara de
matematica la Scoala nr. 2
din or. Soroca, 1948.
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Parintii Evghenia
Sidorenko-Benevska si
Serghei S. Sidorenko.
Chisinau, 1972
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Sotia, Irina Sidorenko, doctor
in medicind, neurolog,
specialist in acupunctura,
medic de categorie
superioard, a ajutat multi
pacienti din Republica
Moldova, Ucraina, Federatia
Rusa, Polonia, ltalia, Israel,
Germania, Canada si SUA.
Directorul Centrului Medical
+GESUNDHEIT".

Fotografie realizata la
serviciu cu ocazia zilei
de nastere, 23 mai 2016
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Dr. Lin Tzin I, medic chinez consacrat, reprezentantul unei dinastii de medici chinezi
cu traditii in acupunctura de peste 400 ani, impreuna cu discipolul Irina Sidorenko-
Larionova, care a invdtat TCM (medicina traditionala chinezeascd — acupunctura) 10 ani
sub conducerea vestitului medic. In memoria Tnvatatorului ei, Irina Sidorenko-Larionova
a pregatit si sustinut cu brio teza de doctor in medicind (acupunctura). Irina Sidorenko-
Larionova, foto din anul 1981
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Impreuna cu sotia alituri de casa de pe Ghoethe Strasse-61, Germania, unde ambii
au activat intens in domeniile de cercetare, 22 aprilie 2004

La un antrenament de Tai Chi Chuan in Mandstirea Shaolin impreuna cu sotia Irina si
fiicele Svetlana (neurolog) si Ludmila (cardiolog) (toate detinatoare ale gradului stiintific
de doctor in medicina), iulie 2016
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Cu familia la lacul Baikal, iulie 2017

Sexagenarul Anatolie Sidorenko intre un buchet
de flori: sotia si fiicele, 15 septembrie 2013

Dupa sustinerea cu brio a
tezei de doctor in medicina
a fiicei Svetlana Sidorenko,
medic-neurolog la Clinica de
Neuroreabilitare din Valens,
Elvetia, 29 iunie 2017




Ludmila si Svetlana, fiicile academicianului Sidorenko, aprilie 2017
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Diploma de doctor in medicina a fiicei
Svetlana Sidorenko, 11 octombrie 2017




II. IN ACTIVITATI STIINTIFICE DE PROMOVARE
A CUNOASTERII SI DE RECUNOASTERE
SOCIALA

Laureati ai Premiului,Boris Glavan”in domeniul stiintei si tehnicii, septembrie 1982.
De la stanga la dreapta: primul rand (membrii comisiei): Leonid Culiuc, Valentin
Belousov, Vladimir Babii, Vladimir Arnautov; randul doi: Anatol Rotaru, Anatolie

Sidorenko, Valeriu Canter, Valentin Ciumas; randul trei: Gheorghe Ciocanu (primul),

Gheorghe Duca (al saselea)

La Centrul de Cercetari
din or. Karlsruhe. Pe
fundal scuarul cladirii
»Schloss Karlsruhe’,

21 martie 2004
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Simpozionul ,NATO ARW’, organizat sub egida NATO. Directorii
simpozionului prof. Rudolf Gross, Germania si prof. Anatolie Sidorenko
(in centru), Chisindu, septembrie 2004

Alaturi de profesorii R. Gross si L. Tagirov se semneaza,bun de tipar” pentru
monografia “Nanoscale devices — fundamentals and applications” (2006, 399 p.),
elaborata la prestigioasa editura,Springer.
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La sustinerea tezei de doctorat a lui Thomas Koch din Germania.
De la stanga la dreapta: Thomas Koch, Anatoloe Sidorenko,
conducatorul stiintific, Nicolai Leopard, secretarul Consiliului

stiintific specializat si acad. Dumitru Ghitu, presedintele Consiliului
stiintific specializat, 2 martie 2006

-— : f - 4
In discutii socratice cu discipolul Thomas Koch, 2009
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Prof. Anatolie Sidorenko la deschiderea Simpozionului moldo-german Humboldt Kolleg
NANO in Sala Micd a Academiei de Stiinte a Moldovei. De la stanga la dreapta : dr. Christian
Schaih, lurie Bucinschi, consilier de stat, Anatolie Sidorenko, Presedinte al Asociatiei
+sHumboldt Club Moldova, lon Tighineanu, vicepresedintele Academiei de Stiinte a
Moldovei, Mihael Pleban, prim-secretar al Ambasadei Germaniei in Republica Moldova,
adjunctul secretarului general al Fondului Humboldt FelixStreiter, 2007

e — s e
Simpozionul stiintific Humboldt Kolleg NANO, cu reprezentanti din 16 tari, 2009
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Cercetarile stiintifice efectuate in laborator in zilele de weekend
sunt cele mai captivante, 2009
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NANO-2011 Cooperation and Networking of Universities and Research Institutes
- study by doing research. Participanti - circa 120 savanti renumiti din 19 tari: 15
din Germania, 6 din Japonia, 3 din Italia, precum si profesori din Franta, Olanda,
Austria, Marea Britanie, Polonia, Cehia, Ungaria, SUA, Finlanda, Turcia, Grecia,
Rusia, Ucraina, Belarus, Romania si Republica Moldova. Chisindu, octombrie 2011

Organizatorii
manifestarii stiintifice
consacrate luptei cu
terorismul, Erevan -
2012. Comitetul de
organizare: prof. Surik
Hudaverdean, prof.
Anatolie Sidorenko si
prof. Asok Vaseasta,
septembrie 2012
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Delegatia NATO
Science for Peace in
vizita la Institutul de
Inginerie Electronicd
si Nanotehnologii
,D. Ghitu’, iulie 2013

Anatolie Sidorenko, directorul
Institutului de Inginerie Electronica
si Nanotehnologii,D. Ghitu’, si Hrist
Hristov, directorul Fabricii Bulgare de
Producere a Rachetelor Antigrinding,
semneaza Acordul de colaborare
moldo-bulgar referitor la testarea
rachetelor antigrinding,

Sofia, martie 2013

Receptie la Ambasada Germaniei in Republica Moldova. De la stanga la dreapta: prof.
Ashok Vaseashta (SUA), presedintele Fondului Humboldt NANO, prof. Helmut Schwarz,
directorul Humboldt Kolleg, prof. Anatolie Sidorenko si Matthias Meyer, ambasadorul
Germaniei in Republica Moldova, 2013
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Presedinte al Asociatiei, ,Humboldt Club Moldova” (din 1997), organizator al meselor
rotunde si al unei serii de actiuni stiintifice organizate de Humboldt Kolleg NANO, 2014

Masa rotunda interactiva: Open Seminar and Round table “A Scientific Network for
Earthquake, Landslide & Flood Hazard prevention”. Chisindu, 15-16 octombrie, 2015
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O intalnire cu pdmantenii din Balti: academician Victor Lacusta (cu sotia Julia)
si academicianul Anatolie Sidorenko (cu sotia Irina), toamna 2016

Alaturide m. c.
Alexandru Stratan, care
a imbracat pentru prima
oara fracul academic,
2017




Alaturi de m.c. S. Cojocaru
sim.c. E. Zubcov, care au
imbracat pentru prima
oara fracul academic, 2017

Manifestare stiintifica organizatd sub egida NATO, mai 2018
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III. PORTRET IN TIMP

Tn anul 2008

Tn anul 2011
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Tnanul 2012
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Tnanul 2013

Tn anul 2015
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DE ZIUA INDEPENDENTEI REPUBLICII MOLDOVA,
27 AUGUST 2018

Nota: Chisindu, 27 august 2018 - Un grup de personalitati cu
rezultate remarcabile in diferite domenii de activitate a fost decorat de cétre
presedintele Parlamentului Andrian Candu.

Distinctiile Parlamentului Republicii Moldova au fost acordate
personalitdtilor care au avut o contributie remarcabila in promovarea imagi-
nii statului, culturii, dezvoltare si reforme. ,Medalia Democratiei’, diplomele
de onoare si diplomele de gradul I ale Parlamentului au fost conferite in cadrul
ceremoniei oficiale organizate de Parlament cu ocazia Zilei Independentei.

»Ei sunt eroii Republicii Moldova, oameni care, zi de zi, prin actiunile
lor, pun umdrul ca tara si se dezvolte. Sunt eroii zilei, care au contribuit ca
Republica Moldova si fie mai independentd si mai bogata. Ne inchindm in
fata reusitelor lor!”, a mentionat presedintele Parlamentului.

Printre laureatii distinctiilor Parlamentului, editia 2018, se numara aca-
demicienii Anatolie Sidorenko, Nicolae Dabija si Ion Ababii, maestrul in
sport Petru Caduc, medicii Tatiana Ghidirimschi si Galina Rosca, Ambasa-
dorul Victor Moraru, profesorii Ludmila Ursu si Maria Suceveanu, muzicia-
nul Alex Calancea.

Distinctiile Parlamentului au fost instituite in 2017.

Sursa: http://www.parlament.md/Actualitate/ Comunicatedepresa/
tabid/90/Contentld/4510/Page/0/language/en-US/Default.aspx
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Inmanarea ,Medaliei Democratiei” de citre Adrian Candu, presedintele
Parlamentului Republicii Moldova

De la stanga la dreapta: academicienii Anatolie Sidorenko si Nicolae Dabija, Adrian
Candu, presedintele Parlamentului Republicii Moldova, Petru Caduc, maestrul in sport
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