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Etape anuale-2020:

Facebook Data Center — Lulea, Sweden

Energy Consumption: 120 MW = 9% !l of Sweden electricity (4,23 GW) Fig. 3. Collaborators of the Institute carry out the

. . experimental purification of the ground surfaces from the
350 muuHoHOB $OTO, 4,5 MIPA. «wIalkoB» 1 10 MIPA. COOBIICHHI B ICH, residual pesticide deposits by the elaborated technology.



Actiunile realizate si rezultatele obtinute la objectivul 1:

Au fost investigate procesele de formare a nanostructurilor functionale - valva de spin
supraconductoare si a metamaterialelor magnetice artificiale: structuri multistrat ”feromagnet
(cobalt) - supraconductor(niobiu)”, destinate elaborarilor in spintronica supraconductoare. S-a
studiat influenta parametri tehnologici: temperatura, concentratia si distributia spatiala a
atomilor depusi pe suprafetele nanosistemelor formate — asupra structurii atomice si
morfologiei nanosistemelor modelate.

A fost evidentiate particularitatile manifestarii transportului termomagnetic cuantic, obtinute
informatii despre purtatorii de sarcina Dirac, detectat si interpretatd combinarea entropiei cu
transportul de sarcina in nanointerfetele bicristalelor de Bi-Sb.
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HAHOKOMIIO3UTHI - TeTEPOCTPYKTYPhI, COCTOSIIUE U3 (PeppPOMATHETHKOB U CBEPXIIPOBOIHUKOB



Actiunile realizate si rezultatele obtinute la objectivul 1:

MoaeupoBaHue METOA0OM MOJIEKYJISIPHOU TUHAMUKHM NPOLECcCOB (POPMHUPOBAHUS

CIIMHOBOI'0 BEHTUJISI HA OCHOBE HAHOCTPYKTYPHI “CBepPXNpPOBOAHUK/ peppOMATrHETUK

BeimonHEeH psAA YMCIEHHBIX AKCIEPUMEHTOB METOJAMH MOJIEKYJISPHOH JAMHAMMKHM TI0 MOIEIMPOBAHHWIO MPONEcCOB (OPMUPOBAHUS
MHOTOCJIONHBIX CITHHOBBIX KOMIIO3UTOB Ha OCHOBE KOOAJIbTa M HUOOHSI.
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BapuatuBHBIMU  3JIEMEHTAMH  SBIISUINCh TEXHOJOTMYECKHE IapaMeTpPhl H3TOTOBIICHHS
CJIONCTOrO HaHOMarepuaia:. 1- Temreparypa MOII0KKH,

2- TUIOIIAJb IIOTOKA OCAaXKICHUS

3 — HHTEHCUBHOCTH [OTOKA OCAXKICHU.

VAKHRUSHEV, A.; FEDOTOV, A.; BOIAN, V.; MORARI, R.; SIDORENKO, A. Molecular dynamics modeling of formation
processes parameters influence on a superconducting spin valve structure and morphology. In: Beilstein Arch. 2020, 202067.

(IF: 2.622).


https://doi.org/10.3762/bxiv.2020.67.v1

MopaenupoBaHue npoiueccoB GopMUpoOBaHMsI CBEPXIIPOBOASIIIEr0 CIIMHOBOI0 BEHTHJISI

HA OCHOBE MHOTOCJIOMHOM HAHOCTPYKTYPbI “CBEPXINPOBOAHUK/ ()epPOMATHETHK .

Puc. 5. OcaxneHne HAHOIVIEHKH B reTEPOCTPYKType HHOOH/Ko0aIbT
npu Temneparype 300 K, Bpems Hanbl1enus a) 0,1 He, 0) 0,2 He u B) 0,4 He
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OTHOCUTEJIbHBIN MOCJI0MHHBIN cocTaB HaHOKOMITO3uTa ND-C0 B 3aBHCHMOCTH OT TeMIIepaTYPbl MOLI0KKH

Beilstein Journal of Nanotechnology, Arch. 2020, 202067. (IF: 2.622).


https://doi.org/10.3762/bxiv.2020.67.v1
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Beilstein Journal of Nanotechnology, Arch. 2020, 202067.

(IF: 2.622).


https://doi.org/10.3762/bxiv.2020.67.v1

U3roroBjeHue u ucciae0BaHUEe CMOACTUMPOBAHHON HAHOCTPYKTYPHI - -
J7k03e(p)COHOBCKOr0 CIIMHOBOI0 BEHTHJIA,
S-F-S koHTakTa (MOHHBIM TPaBJIEHHEM B TOPeIl CTPYKTYPHI)
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(BAKURSKIY, S.; KUPRIYANOV, M.; KLENOV, N. V.; SOLOVIEYV, |.; SCHEGOLEV, A.; MORARI, R.; KHAYDUKOV, Yu;
SIDORENKO, A. S. Controlling the proximity effect in a Co/Nb multilayer: the properties of electronic transport. In: Beilstein J.
Nanotechnol. 2020, 11, 1336-1345. ISSN: 21904286 (IF: 2.612).)


https://doi.org/10.3762/bjnano.11.118
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HccaenoBanue cBepXnpoBOASIIAX CBOMCTB U3rOTOBJIEHHBIX MOCJIE
MOJIeJTUPOBAHUS CIUH-BEHTHUJILHBIX HAHOCTPYKTYP.
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KAPRAN, O.; MORARI, R.; GOLOD, T.; BORODIANSKYI, E.; PREPELITSA, A.; BOIAN, V,;
KLENOQV, N.; SIDORENKO, A.; KRASNOV. V. Transport characterization of magnetic states in
Superconductor/Ferromagnet Nb/Co multilayers. In: ArXiv:2010.03454v1



Studiul transportului termomagnetic la nanointerfetele bicristalului Bi-Sb

a evidentiat doua stari cuantice ale materiei: 3D semimetal topologic si 3D isolator topologic.
Prezenta a doua stiri ale materiei depinde de concentratia de Sb care determina formarea
punctului 3D Dirac in spectrul energetic al bicristalelor Bi-Sb.
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—Fig.1. Dependenta coeficientului Seebeck Sii (B) in camp magnetic la diferite concentratii de Sb.
—(schimbarea semnului de la negativ la pozitiv este specifica semimetalului topologic 3D).

—Fig.2. Indicele nivelului Landau se extrapoleaza la -0,5 dacd 1 /Bn — 0 - caz tipic izolatorilor topologici 3D.

MUNTYANU, F.; GILEWSKI, A.; NENKOQV, K.; ZALESKI, A.; CHISTOL V. Influence of the pronounced
degree of imperfection on the superconductivity, weak magnetism, and quantum transport of crystallite structures
with one or more nano-width multilayer interfaces of Bi,_Sh, (0.07 < x <0.2) alloys. In:

, 2020, 252, 412262. (IF: 1.87)


https://www.sciencedirect.com/science/journal/09214526
https://doi.org/10.1016/j.physb.2020.412262

Actiunile realizate si rezultatele obtinute la objectivul 2:

2. A fost perfectionata tehnologia de obtinere a filmelor subtiri de VO2 cu o monofaza, care prezinta
o baza pentru ingineria materialelor termochromice nanostructurate. A fost obtinute materialele
binare de V1-xAxO2 (A = Ti sau Sn) destinate studiului proceselor de descompunere spinodala.

Elaborarea tehnologiei de depunerea compusilor metalorganici
din aerosol (MAD) pentru obtinerea straturilor subtiri de VO2
si solutii solide de VTiO2 si VSnO2

Heo0xonuMocTh CHUKEHHUS SHEPronoTpeOieHus: B Mupe, a B MoJagoBe B YHaCTHOCTH, CTUMYJIUPYET

pa3pabOTKy pa3IMYHBIX YHEPTrOCOSPETAONINX TEXHOJIOTHH, CTPOUTEIBHBIX KOHCTPYKIIUHA M CUCTEM
THTIA «YMHBIX» OKOH, KOTOPBIE€ U3MEHSIOT CBOM KOA(PGUIIMEHT MPOITyCKaHUs HH(PpaKpacHOTO
U3ITyYCHUS B 3aBUCHMOCTH OT TEMIIEPATyPhl OKPYKAIOIICH CPEIbI.



Our approach
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(AR) of thermochromic VO2 films [Chem. Soc. Rev.,

2013, 42, 5157) with glass production process.
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Lattice mismatch strain between film and substrate is an
effective way to modify properties of VO2 [APL 2002,
80, 583]

Deposition of nanocomposites on the basis of strained VO2 nanocrystalls epitaxially linked with another oxide phase for ensuring luminous
transmittance and near-IR solar spectrum modulation.

KRESSDORF, B.; MEYER, T.; BELENCHUK, A.; SHAPOVAL, O.; TEN BRINK, M.; MELLES, M.; ROSS,
U.; HOFFMANN, J.; MOSHNYAGA, V,; SEIBT, M.; BLOCHL, P.; JOOSS, C.Room-temperature hot-polaron
photovoltaics in the charge-ordered state of a layered perovskite oxide heterojunction. In: Phys. Rev. Applied.
2020, 14(5), pp. 054006. ISSN: 2331-7019 (online). (IF: 4.194).


https://pubs.acs.org/action/showCitFormats?doi=10.1021/cm400236p
https://doi.org/10.1103/PhysRevApplied.14.054001

Our preliminary results

TEM image of phase separated
nanocrystals: blue — Ti-rich and
red — V-rich layers

SEM image of polycrystalline VTiO2 film




MAD technology

Project stage 2020: Perfection of Metalorganic Aerosol Deposition (MAD) technology: focus on thin
films technology of VO2 and solid solution VTiO2 and VSnO2.

Metalorganic 1. Improved control and reliability of the
1 RIERERE solution delivery process of complex solution
to the sprayer: elaboration of new dosing
units based on precision mechanics and low
cost controllers and motors drivers.
Development of application based on
LabView software engineering system for
control on stepper motor and monitoring of
state syringe dosing unit.
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2. Definition of range of content oxygen in argon-oxigen
mixture for deposition of VO2 pure phase.



Actiunile realizate si rezultatele obtinute la objectivul 3:

3. S-au sintezat nanostructuri multifunctionale — nanozimi pe baza nanoparticulelor magnetice

Fe304, dopat cu Zn si Ti, cu o activitate inalta a proceselor de peroxidaza, catalaza si oxidaza;
au fost determinati si caracterzati parametrii fizico-chimici ai procesului de sinteza.
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Fig.6. Imaginile foto a solutiilor preparate : fig. 6 (A) — NPs MnFe204,
(B) — NPs ZnFe204.
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{3 Colaborarea internationala in cadrul proiectului: PN ECH
Eg:gszgion . ::C‘ m“r"%
@ UNIVERSITY ‘%f¥*
OF TWENTE. Stockholm
University

- OGyueHue HOBBIM MeTonaM (pOPMHUPOBAHKSA HAHOCTPYKTYp ( paboTa B UMCTOM KOMHATeE, b

aneKkTpoHHas poTtonuTorpadus, HOHHOE (Hpe3epoBaHUE HAHOCTPYKTY)P)
U METOJaM WX UCCIICJOBAHUS - KOH(OKAIbHAs, JJICKTPOHHAS TPAHCMHUCCUOHHAS
Y CKaHHUPYIOIIasi MUKPOCKOITHH, CKBUI-MarHUTOMETPHSI,

U MCClieIoBaHNE HAaHOCTPYKTYp - nipu nognepxkke EU project “ SPINTECH

grant agreement Nr. 810144: «Boosting the scientific excellence and innovation
capacity in spintronics of the D. GHITU Institute of Electronic Engineering and
Nanotechnologies of Moldova» - B yauBepcurerax-naptaepax, - TBEHTa, Hunepnanusr
u CrokronpMa, IIBenms.

MopnenrpoBaHne HAHOCTPYKTYP — C YAMYPTCKUM Hay4YHBIM LIEHTPOM,
u Opnosckum ['ocynusepcurerom, Poccust.

- BrimosiHenue paboT Mo MCCeI0BaHUIO TEPMOXPOMHBIX MOKPHITHI — ¢ YHUBepcuTeToM lertunrena, ['epmanus.

- PaGoTbl MO TECTUPOBAaHMIO HAHOKOMITO3UTOB JUI YIPABICHUS aTMOCHEPHBIMH MPOIIECCAMH - TIPU MOACPIKKE
xomnannu CTPOUITPOEKT, Boarapus.



Colaborarea internationala in cadrul proiectului:

B pamkax npoekTa rocnporpaMmbl ObLITH MOATOTOBJIEHBI 1Ba €BPOINEHCKUX
MPOEKTA U TTOAAHbI HA KOHKYpPC B siHBape — mapte 2020:

1) npoekt “MetaSpin- RUS ST2019-267- konkypca ERA-NET-RUS+
nporpammel «kHORIZON-2020», ¢ 2 naptHepamu : HHCTUTYTOM

Hanorexnonoruit Kapncpyas, ['epmanus u Yamyprckum Hayunbim
IlenTpom, NxkeBck, Poccus.

2) npoekT nporpamMmmbl «kERAZMUS» (ERAZMUS E+ KA107) ¢
YuuBepcuterom TBEHTa — niporiesn mo KOHKypCy, YTBEPKJICH B CEHTIOpe
2020 na 2020-2023 roapl, mo3BonuT HampariiaTe B TBEHT acnimpanTos
Y JIMIICHIIMATOB JIUISl CTAXKUPOBKHU Ha 1-2 Mecsa. e

3)

[TpoBenena netrss mkona B YauBepceurere TBEHTA «Hybrid Structures
for Spintronics and Qubits», ¢ yaactuem 15 corpynaukoB MHCcTHTYTA

et
leading experts their expertise aud ~
principles in superconducting electronics aud spitrouics, foeussing on their novel
implementations.



Diseminarea rezultatelor in cadrul proiectului:

WATO Sclesice for Prace nd Secarly Series -
Emdrosmental Sacusity

Functional Nanostructures and
Sensors for CBRN Defence and A Penin

1 . M O n Og rafi i —_ 3 Environmental Safety and Security : -
' Analysis

2. Articole in reviste stiintifice — 8 of Electrical Circuits

. A S . B with Variable Load
3. Articole in culegeri stiintifice — 7 Regime Parameters

4. Teze in culegeri stiintifice — 16 Prejecte Geomety ethod
6. Brevete: (cerere)-9, (hotarire+)— 2, (brevet) — 2 & s S
/. Expozitii de Inventii (diplome si medalii) - 15 |

i Springer

i m (TR TLLL

REPUBLICA IOIJN A

T IE:
e =

BREVET

DE INVENTIE

FAARAARARABRADAARRARANS

Nr. 3580

mag etite pai

Anatoli Sidorenko, Tatian: aGu(s I, Viadimir Fedorov, Coscodan Elena, Shibaev
xandr, Petrenko Petr

AARADAAAABRAADE

ARRADANR

S\

CDiploma, of Epceleace o Hris Gt

MEDAL INVENTICA 2020 = =
Offered to N T T L

BELOTEACOVSCHI KGOR), SIO0RTINKO ANATOLI,

Y
53
1=
.
>
h
v

.. Ghit of Electronic Engineering
1nd Hanoteeh m«m Chisinau, Republic of Motdova

THERMOELECTRIC AC UUM GAUGE

avrajnii, V. Dimitriu

DIPLOMA

n recognition af high sclentific c nd loy:
e BV o I TERRATIONAL EXHIBITION OF INVENTICS

INVENTICA 2020 - i SILVER MEDAL _ -
i e oil with residual pes Ho
Y2020 e Anatoli Sidorenko, Tatiana Gutsul, Viadimir Fedorov 9




8. Lucrari stiintifico-metodice si didactice — pregatirea cadrelor

COSCODAN, E. Teza de licenta: Influenta campului magnetic asupra semintelor de grau
in prezenta nanoparticulelor de Fe304 acoperite cu stabilizator poli-n-vinil piralidona.
Conducator stiintific: CHISCA DIANA, Doctor in stiinte chimice, conferentiar
universitar, GUTUL TATIANA, Cercetator stiintific la IIEN"D.Ghifu”.

TOPA, V. Practica de licenta: Utilizarea nanoparticulelor magnetice de Fe304 in
dezvoltarea sistemelor noi. Conducator stiintific: SIDORENKO ANATOLIE, Acad., prof.

TOPA, V. Teza de licenta: Utilizarea nanoparticulelor magnetice Fe304 in dezvoltarea de
noi sisteme de detectie moleculara. Conducator stiintific: SIDORENKO ANATOLIE,
Acad., prof.

GLODEANU, C. Practica de licenta: Obtinerea unui electrod conductiv si transparent de
ZnO necesar producerii biosensorului ITO/ZnO/AuNps/GOX. Conducator stiintific:
SIDORENKO ANATOLIE, Acad., prof.

GLODEANU, C.Teza de licenta: Studiul biosenzorilor pe baza de oxid de zinc.
Conducator stiintific: SIDORENCO ANATOLIE, Acad., prof.



9. Dificultatile in realizarea proiectului

* - Bugetul financiar limitat s1 alocat cu intarziere, necesar la procurarea
materialelor de consum curent;

» - Lipsa mijoacelor financiare necesare prezentarilor la conferinte
internationale;

* - Din cauza plecarii din proiect a unor participanti au fost necesare
schimbari in componenta liste1 executantilor si redistribuirea sarcinilor
intre participantii la proiect (Anexa 1B).



10. Echipa proiectului

(Anexa 1B )

Echipa proiectului conform contractului de finantare (la semnarea contractului)

Nume, prenume (conform
contractului de finantare)

Sidorenko Anatolie
Muntean Feodor
Penin Alexandru
Condrea Elena
Zdravcov Viadimir

- Morari Roman

Prepelita Andrei
[ Antropov Evghenii
P Belotercovschii Igori
Smislov Vladimir
Boian Vladimir

lacunin Anton

Caraghenov Daniil
Zasavitchi Efim
Sapoval Oleg
Belenciuc Alexandru
Fedorov Vladimir
Dvornikov Dmitri
Gutul Tatiana
Dimitriu Valeriu
Lupu Maria

7 Stati Dumitru
Slavov Igori
Tovpeco Liuba
Todosiciuc Alexandr
Malcoci Cezar-Casian
Coscodan Elena
Chiruta Adrian

Anul nasterii

1953
1942
1952
1950
1967

1986

1979
1986
1960
1950
1985

1989

1951
1958
1963
1960
1952
1947
1952
1955
1988
1995
1957
1998
1984
1998
1996
1987

Titlul stiintific

dr.hab.

dr.hab.

dr.hab.
dr.
dr.

dr.

dr.
dr.

dr.
dr.
dr.
dr.

Norma de munca
conform
contractului

1
0,5
1
1
0,5

1

0,5
0,5

0,5

0,5
0,5

0,75
0,5

0,5
0,5
0,5
0,5
0,25
0,5
0,25
0,5
0,25

Data angajarii

03.01.2020
03.01.2020
03.01.2020
03.01.2020

03.01.2020

03.01.2020
03.01.2020
03.01.2020
03.01.2020
03.01.2020

03.01.2020

03.01.2020
03.01.2020
03.01.2020
03.01.2020
03.01.2020
03.01.2020
03.01.2020
03.01.2020
03.01.2020
03.01.2020

03.01.2020
01.11.2020

03.01.2020

din numarul total al executorilor conform contractului de finantare

Data eliberarii

suspendat 25.05.2020

suspendat 04.05.2020

31.05.2020
01.01.020
01.01.2020

36%



*Echipa proiectului = aneva1s)

Modificari Tn componenta echipei pe parcursul anului 2020

Norma de munca

Nume, prenume (conform Anul Titlul .
contractului de finantare) nasterii stiintific conform . Data angajarii
contractului

Nica lurie 1951 dr. 0,5 03.01.2020

Daniliuc Victor 1957 dr. 0,5 03.01.2020

Sibaev Alexandr 1957 0,5 03.01.2020
Morari Roman 1986 dr. transferat 0,75 01.11.2020
Ceban Igor 1997 0,25 02.11.2020
4 sibaevalrina 1956 0,5 01.06.2020
Caraghenov Daniil 1951 0,5 01.06.2020
1 Coscodan Elena 1996 0,25 01.06.2020
Morari Vadim 1992 0,5 01.06.2020

. 04.05.2020 -

Homeacova Tatiana 1957 0,25 31.10.2020

]
]
]

Ponderea tinerilor (%) din numarul total al executorilor la data raportarii 36%



11. Concluzii

A fost efectuatd o modelare matematicd cu multe niveluri a nanostructurilor functionale
destinate spintronicii supraconductoare - valva de spin supraconductoare si
metamateriale magnetice multistrat pe baza peliculelor de cobalt si niobiu. Rezultatele
modelarilor calculate au fost aplicate la procesul de fabricare a nanostructurilor prin
depunerea magnetron; au fost investigate proprietdtile structurale si supraconductoare
ale nanostructurilor obtinute.

Studiul transportului termomagnetic la nanointerfetele bicristalului Bi-Sb a evidentiat
doua stari cuantice ale materiei: 3D semimetal topologic si 3D isolator topologic.
Prezenta a doua stari ale materiei depinde de concentratia de Sb care determind formarea
punctului 3D Dirac Tn spectrul energetic al bicristalelor Bi-Sh.

S-a solutionat poblema optimizarii tehnologiei de preparare a acoperirilor
termochromice nanostructurate din oxizi VO2 si TiO2 prin utilizarea a doua sisteme de
dozare cu controlul si monitorizarea starii unitatilor de dozare. S-a efectuat investigarea
procesului transferului de energie dirijat de fotoni prin interfetele corelate ale
acoperirilor termochromice nanostructurate.

A fost dezvoltata metodologia solvato-termica de preparare a nanoparticulelor din ferite
de cobalt si zinc - nanozimi cu o activitate inalta a proceselor de peroxidaza, catalaza si
oxidaza. in procesul de elaborare a procedeului de sinteza a nanozimelor s-au determinat
parametrii fizici optimi necesari metodei solvato-termice.



