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1. BarasibHi BigoMmocTi

IligcraBa a1 NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUOi BJIaJi1, aKaZleMielo HayK
(ro;10BHMMU PO3NOPSIAHMKAMU OI0TKETHUX KOIITIB Ha poBeaeHHs HIIKP)

KIIKBK: 2201300

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

7713 - KOLITH AEeP>KOI0JKETY
3aranbHHH 06csr pinaHcyBaHHS (THC. rpH.): 6199.600

Y Tomy 4mcJli o pokax (THC. TpH.):

Pix dinancyBaHHs
2020 1000.000
2021 2848.000
2023 2351.600

2. 3aMOBHHK

Ha3zBa opramnisanii: Harjionansuuit ponpn gocmimkeHs Ykpainu
Kog, €IPIIOY /ITIH: 42734019

Appeca: Bys. bopuca I'pindenka, 1, M. Kuis, 01001, Ykpaina
MignopsaaxosaHicTe: KabineT MiHicTpiB Ykpainu

Tenedon: 380442981622

Tenedon: 380442981622



3. BuxoHaBenp

Hassa oprani3sanii: HanioHanbHUI HAyKOBUM IeHTP "XapKiBCbKUI Pi3nKo-TexHiuHMi iHCTUTYT" HarjioHanbHOI akagemii Hayk

Ykpainu

Kom €JIPTIOY /IIIH: 14312223

IlizgnopsakoBaHicTs: HanioHanbHa akaieMis HayK YKpaiHu

Appeca: Bys1. AKazjieMivHa, 6y7. 1, M. XapkiB, XapKiBCbKuil p-H., XapKiBcbKa 0611., 61108, YkpaiHa
Tenedon: 380573353530

Tenedon: 380573356607

E-mail: nsc@kipt.kharkov.ua

WWW: https:/ /www kipt.kharkov.ua/
4. CiBBHKOHAaBEIlb

5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

ITpocToposi kopessiii Ta BopskoBaHi ¢pas3u, 06yMOBJeH] epeKkTaMu B3aEMO/Ii] B yIbTPAX0JIOIHUX KBAHTOBUX razax

Ha3zBa po6oTu (aHrJI)

Spatial correlations and ordered phases caused by interaction effects in the ultracold atomic gases

Merta po6oTH (YKp)

MeTo10 IIPOEKTY € aKTUBHA YYacCTh II'SITH Mosofux crenjatictiB ITO® HHI XOTI B HAayKOBUX [OCIIiKEHHSIX, KOTPi IPOBOJSTHCS B
MPOBiIHUX J1a60OPATOPISIX CBITY 3 [HOOCTIIKEHHS KOPEJALiMHMX e(QeKTiB y KBAaHTOBMX Tra3axXx 3a IIPUCYTHOCTI 3OBHIIIHIX
€JIEKTPOMATHIiTHUX NOJIB Ja3epiB. Taki MpocTOpoBi KopessLii BigirpaloTe OGHY 3 HaWBaXKJIMBIIIMX POJIEN y 6araTbOX HampsMKax
Cy4YaCHOi HayKH, OXOITIOI0YM 06J1acTi Bifi (Pi3sMKM KOHJIEHCOBAHOTO CTaHy [0 (i3MKM BMCOKMX €HEpriil. BogHovac iCHye BUKIIMK
MOCJIiZOBHOTO ¥ HaJillHOrO TEOPETUYHOTO OMUCY €(PEKTIB, 10 3yMOBJIEHMI HAsIBHICTIO 6araTbOX CTYIIEHIB BiIbHOCTi B CUCTEMAX Yy
MaKpOCKOIIIYHMX cucTeMaxX. He3pakalouy Ha TNPUTOJOMIUIMBUI TEXHOJIOTIYHMANA MPOrpec B OOYUC/IOBATIBHUX MOXKIIMBOCTSX,
HasIBHi IpO6JIEMU 3a/IMIIAIOTHCS 3H,E01bIIOr0 HEMOXUTHUMU J1 TOUHUX YACEJIbHUX METO/iB. TaKMM YMHOM, € IOTPe6A B HOBIM i
6inbll HafifHIA MeTopoJorii, mo 6a3yeTbCsl Ha Nporpeci B po3pobli HOBUX TEOPETUYHUX MiAXOAiB W Ha 3POCTaHHI
ob4YncCIIoBaNbHAX pecypciB. EBosolist HOBXMHM TNPOCTOPOBUX KOPEJILiM 3 Malaux MaclTabiB o peXumy (GOpMyBaHHS
BIIOPSIKOBaHUX (pa3 € OJHUM 3 HAalIPUTOJIOMIUIMBIMNX e(PeKTiB y (i3ulli KOHAEHCOBAHOTO CTaHy. 3 MOMDK 6araTo4acTUHKOBUX
CTaHiB PEYOBUHMU, HAJIPOBigHA (a3a B TBEPAOTLIBPHUX MaTepianax € Halbinbll MIPUKMETHOIO 3aBIsSKY HEIMOBIDHOMY BILJIMBY Ha
TEXHOJIOTii y BUNaJIKy BUHAXO/ly HAATPOBiIHUKIB, sIKi 306epiraioTb CBOi BJIaCTUBOCTI 3a KIMHAaTHUX TEMIEpaTyp. 3apa3oM HaiobinbI
NepCHeKTUBHI MaTepiany (HallpuKiaj, Ky[IpaTy) 3aMIATbCs BKPail BAXKUMU IJI ONUCY 1 MOJIEJIIOBAHHS 3 TEOPETUYHOI TOYKHU
30py 3aBASIKM BEJIMYE3HOMY BIUIMBY IPOCTOPOBUX KBAHTOBMX KOpEJLLi MDK eJIeKTpOHaMu Ha (i3uyHi XapaKTepUCTUKHU
marepianiB. Tomy, BignosigHo mo npono3uii Pivapna ®efinmana, HabaraTo Kpamow i Gifbll €J1IeraHTHOI aJbTEPHATUBOIO €
BUKODMCTaHHS YHIiBEPCAJIbHUX KBAHTOBUX CHUMYJIATODIB, $Ki SOCKOHAJO MiIXOAATH IJis ONMCY Ta MOJEJIIOBAHHS KBAaHTOBUX
cucteM 6araTbox 4aCTUHOK. Came JOCIiIKeHHS TPOCTOPOBUX KOPEJISILIN y MOTEHLiMHUX KBAHTOBUX CUMYJISITOPax OpOiTalbHUX i

criHoBUX e(eKTiB Ta MPOIIOHYETHCS B PAMKaX ITPOEKTY SIK OJIMH 3 OCHOBHUX HAIPSIMIB.

MeTa po6oTH (aHrJ1)

The purpose of the project is active participation of five young specialists of ITP NSC KIPT in scientific research, which is
currently held in the world-leading laboratories devoted to the studies of correlation phenomena in quantum gases in the
presence of external laser fields. These spatial correlations play one of key roles in many aspects of modern science, including
research fields from condensed matter physics to high-energy physics. At the same time, there is a challenge of systematic and
reliable theoretical description originating from a large number of degrees of freedom in many-particle systems. Despite



tremendous technological progress in computational possibilities, many of the current problems remain intractable for exact
numerical analysis. Therefore, there is a need for the novel and more reliable methodology, which is based on both the
development of new theoretical approaches and the increase of computational resources. Evolution of the spatial correlation
length from microscales to a regime of a formation of ordered phases is one of the most impressive phenomena in condensed
matter physics. Among the many-particle states of matter, the superconducting phase in solid-state materials is the most
noticeable due to the incredible impact on technologies in case of a discovery of the room-temperature superconductors. At the
same time, the most promising materials (cuprates) remain very difficult for systematic theoretical description from the first
principles and modelling due to the influence of quantum spatial correlations on the physical properties of these materials.
Thus, according to R. Feynmann, the more elegant alternative would be an employment of universal quantum simulators, which
perfectly match for describing and modelling of quantum many-particle systems. In particular, the study of spatial correlations
in potential quantum simulators of orbital and spin phenomena is proposed within the project as one of the main research
directions.

IIpiopuTeTHHI HanpSIM HayKOBO-TEXHiYHOi AisimbHOCTI: OyHIAMEeHTalIbHI HAyYKOBi JOCIiIKEHHS 3 HAMBKJIMBIIINX IPOOIIEM
PO3BUTKY HayKOBO-TEXHIYHOTO, COLiaIbHO-€KOHOMIUHOTO, CyCIiJIbHO-TIOJIITUYHOTO, JII0JICHKOTO MOTEHLiaIy

CrpareriyHui IpiopuTEeTHHH HaNPsIM iHHOBaLLiHHOI JislJIbHOCTI:

Bupg po6otn: 39 - pyHmamMeHTaIbHA

OuikyBaHi pe3yybTaTi: MeTonu, Teopii

T'anysse 3acrocyBaHHs: TeopeTnyHa (isuka

6. ETaniu BUKOHaHHS

Homep |ITouaTok | 3akinyenHs | 3BiTHHE gokymeHT | HasBa eTamy

TeopeTnyHMI1 ONMC KBAHTOBUX ra3iB aTOMIB i3 BUCOKUM CIiHOM. Teopis
1 11.2020 |12.2020 [TpoMi>xHM 3BiT B3a€EMOJ{I0YMX KBAHTOBUX CUCTEM 0AraTbOX YaCTHMHOK i3 KBaAPYNOJIbHUMU

CTYIIE€HSIMU BIJILHOCTI.

TepmonuHamiyHa Teopist 30ypeHsb s C1abKO B3a€MOZiI09NX 603e-TasiB 3
. L ypaxyBaHHSM HEJIOKAJIbHOI Mi’KaTOMHOI B3aeMoii. TeopeTnyHuii aHai3

2 05.2021 |08.2021 [TpomiskHUI 3BIT ) )
TEPMOJMHAMIYHUX XapaKTEPUCTUK KBAHTOBHUX Ta3iB BULIE TEMIIEPATYPU

repexojy 0 CTaHy 3 KOHAeHCaTOM bose-EiHmTennna.

Teopis MpOCTOPOBUX KOPEJIALIN YIbTPAXOJIOAHUX Ia3iB i3 BHYTPIlIHIMU

. .. CTYIIEHSIMU BiJIbHOCTi aTOMiB. T€OpPETMYHMI aHaJIi3 HU3KOTEMITEPATYPHUX
3 10.2021 |12.2021 ITpoMi>kHMI 3BIT L .
(a3 ynpTpaxosofHUX rasis 3i CIiIHOBUMU Ta OPO6ITAIbHUMU CTYIEHSIMU

BiJIbHOCTI.

PosBuTok Teopii B3aemozio4doro 603e-ra3y aTomiB i3 OfUHUYHMAM CIIIHOM 32
HasIBHOCTI 603€-eMHIITEHIBChKOT0 KOHIEHCATY Y MarHiTHOMY TIOJIi.
MarHiTtHi ¢a3u B3aemoziodoro 603e-rasy 3 ypaxyBaHHSIM AOJATKOBUX

L BHYTPIIIHIX CTYII€HIB BiIbHOCTI. PO3BUTOK TEOPETUYHHUX MiAXOiB i3 onucy
4 05.2023 |11.2023 OcCTaTOYHM 3BIT . o
MIPOCTOPOBUX KOPEJIALiH Ta 6araTO4aCTUHKOBUX CTaHIB i3 TOPYIIEHOIO
CUMETPI€I0 B YJIbTPAXOJIOOHUX KBAHTOBUX ra3ax. TeopeTM4HuI aHali3

HU3bKOTEMIIEPATYPHUX (a3 i3 IOPYIIEHOIO CUMETPi€l0 B KBAHTOBUX ra3ax B

YMOBax Cy49aCHUX excnepmmeHTiB.

7. Ingekc YIK tremaTuyHux pyopuxk HTI

Kopgu Temarnunux pyopuk HTI: 29.17, 29.17.21, 29.17.41, 29.19.03, 29.19.15, 29.29.39

Inpexc YIK: 532; 533; 536; 538.9, 532; 530.145; 538.949404. , 536.75 , 538.9 , 538.919405; 548.5.01,



8. 3aKJII0YHi BimoMoCTi

KepiBHHK opraHi3arrii:
Illysipra Muxosa ®enoposud (podecop)
KepiBHHKH pOOOTH:

CorHikoB AHzpiii ['enHagiiosud (4. @.-m. H., C.11.)

BigmoBimanbHUI 3a TOAaHHA JOKyMeHTIB: Jle6eneBa Onena BikropisHa (Texn.: +38 (057) 335-61-73)

KepiBHUK Bigainy peectpanii HayKoBoi gisibHOCTi
YxpIHTEI

IOpyenko T.A.




