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BIJILJI ®I3UKU BUCOKUX T'YCTUH EHEPTII

CunbHi B3aeMoOJli 30epiraloTh  130CHIHOBY CHMETPII0 MDK KBapKaMH
Bropy (u) ta BHu3 (d), 1110 € YaCTUHOIO OUIBII 3arajbHOI CUMETPIi apomarty. Y
BUIAJIKy yTBOpeHHs1 K-Me30HIB, sIKOU 1151 130CMIHOBA CUMETPis Oyia TOYHOIO,
11 Mpu3Beno O 10 piBHOI K1IbKOCTI 3apsmkennx (K+ ta K—) ta HeiiTpanpHuX
(KO Ta antu-K0O) Me30HIB, 110 YTBOPIOIOTHCA B 3ITKHEHHSX 130CIIIH-
CUMETPUYHUX aTOMHHUX sifiep. BusiBneno, mo KuibKicTh yTBopeHux K+ ta K—
me30HIB Ha 18,4% Buina, Hix HelTpanbHux K-me3oHiB. BukopucroByroun
100pe BCTAHOBJIEHI MOJIENIl YTBOPEHHS aJpOHIB, MPOJAECMOHCTPOBAHO, IO
BIIOMI €(EeKTH MOPYIIEHHS 130CIMIHOBOI CHUMETpPIi Ta MOYaTKOBI sjpa, fAKI
MICTSITh OLIbIIE HEUTPOHIB, HIK MPOTOHIB, MIPU3BOJATH JIUIIE JO HEBEIUKOTO
(KUTbKa  BIJICOTKIB)  BIAXWJICHHS  CIIIBBIJIHOIICHHS  3apsDKEHUX 10
HEUTpaJIbHUX KAOHIB BIJI OJUHHUIIl IPU BUCOKUX EHEPTrisix. TakuM YUHOM,
BOHU HE MOXYTh TOSICHUTH PE3yJIbTaTiB BUMIPIOBaHHS. J[J1 BCTaHOBJICHHS
NPUYUHU CIIOCTEPEKYBAHOTO TMOPYIICHHS 130CHIHOBOI CHUMETPli HEOOX1aHI
HOB1 CHCTE€MaTHU4Hi, BUCOKOTOYHI BHMIPIOBAaHHSI Ta JOJATKOBI TEOPETHYHI
sycmnisa. (M.1. IN'opermreiin, P.B. ITo6epexHOK)

e Adhikar, H. (NA61/SHINE); Gorenstein, M.; Poberezhnyuk, R., 2025. Excess of

charged over neutral K meson production in high-energy collisions of atomic nuclei.
Nature Communications, 16, 2849. https://doi.org/10.1038/s41467-025-57234-6

Po3po0neHo MoJienb 7151 ONUCY TUHAMIKU CUIIBHOB3a€MOIIMHOT MaTepil y
PEISTUBICTCHKUX SIAPO-AJICPHUX 3ITKHEHHSIX B yMOBaX, XapaKTepHUX IS
excnepumentanbanx nporpam RHIC BES, FAIR CBM Tta HADES.
3anpornoHOBaHA MOJENb € PO3IMIMPEHHSIM MONEpeaHboi Bepcli [HTerpoBaHoi
rigpokiHeTuyHo1 Mojiesi (IHKM) 1 BpaxoBye crienindiky MpoIeciB 3a HIKUIUX
cHeprii. BoHa BkiIo4ae 1’ATh IOCHIJIOBHUX CTaiidd, 110 OXOIUIIOIOThH SK
MIKPOCKOIMIYHUN  ONMC  HEPIBHOBAXHOIO  CTaHy  Marepii, Tak 1
MaKpOCKOIYHUI T1IpOAUHAMIYHUN OMKUC PIBHOBaXKHOI (ha3u rapsvoi KBapk-
[JIFOOHHOI IJ1a3MU, 13 BUKOHAHHSIM 3aKOHIB 30€pEXEHHS €HEeprii, IMITYJIbCy, a
TaK0X OapilOHHOTO, €JIEKTPUYHOrO W AMBHOTO 3apsiB. Mojenab nae 3Mory
TOCHTIKYyBaTU BJIACTHBOCTI MaTrepii yepe3 pIiBHSHHS CTaHy, TPaHCIOPTHI
Koe(]ill€eHTH, TEMIM TepMaiizailli Ta IHII HapaMeTpu, IO BIUIMBAIOTh Ha
CIIOCTEpEeXKyBaHI BeduuyuHU. KpiM TOro, BOHA BIATBOPIOE TMOCTYIOBY
TepMaJli3allil0 CUCTEMHU Ta JOMYCKAa€ MOXKIMUBICTH 11 4aCTKOBOI Tepmaizari
(M. Amxumam6eron, KO.M. CuHIOKOB)

e Adzhymambetov, M.; Sinyukov, Y., 2025. Extension of the integrated hydrokinetic
model to nuclear collision energies relevant for the RHIC Beam-Energy Scan pro-

gram and the research program at GSI-FAIR. Physical Review C, 112, 034906.
doi.org/10.1103/2939-y1d1



https://doi.org/10.1038/s41467-025-57234-6
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Bukonano mochiimkeHas $a30B0i CTPYKTYpPH TPUBUMIPHHUX KamiOpyBaib-
Hux Teopiit Z(2) ta SU(2) 3 mossimu I'irrca metogamu Monte-Kapio ta ana-
TITAYHUMY miaxogamu. OOYMCIeHO ABa Pi3HI MapaMeTpH MOPSJIKY, IO Taf0Th
3Mory po3pizHsaTH Tpu ¢aszu Teopii: (1) omepatop Dpenenrarena-Mapuy,
KW BUKOPUCTOBYETHCS JUIsl po3pi3HEHHS (a3 nekoHdailHMeHTy Ta KoHbaii-
uMmeHnty/l'irrea, 1 (2) oneparop I'pincaiita-MairysiMu, HEIIOJTABHO 3aMpONIOHO-
BaHWU 1151 po3pi3HeHHs a3 kKoHbaHMeHTy Ta ['irrca. [leTanbHO MOCIIIKEHO
Ta onucaHo (azoBy aiarpamy mozeii. (O.A. bopuceHko)

e Alles, B.B.; Borisenko, O.; Papa, A., 2025. Confinement-Higgs and deconfinement-

Higgs transitions in three-dimensional Z(2) LGT. Physical Review D, 111, 014509.
https://doi.org/10.1103/PhysRevD.111.014509

BIJ/1JI TEOPII SIJTPA 1 KBAHTOBOI TEOPII NOJIS

JlocmimkeHo TepMOIMHAMIYHI BJIACTUBOCTI B3a€MOI1IHHOT
PENSATUBICTCHKOI CUCTEMU OO30HHUX YACTMHOK 1 aHTUYACTUHOK. 3HAMAECHO,
10 MPHU MOCTINHINA I'YCTHHI 130CIIHY (3apsy) Taka CUCTEMa BUSIBIISIE YOTUPHU
tunu pazoBux nepexoiB y $a3zy boze-ANHIITaliHIBCHKOTO KOHACHCATY. Tpu
TUIHA HaJleXaTh 10 (a30BOro MEPEXoay APYroro poay 1 OJHWH - A0 MEPIIOro.
(1.B. Anuumikin, B.O. I'natoBcwkuit, J[.B. XKypasens, B.O. Kapnenko)

e Anchishkin, D.; Gnatovskyy, V.; Zhuravel, D.; Mishustin, |.; Stoecker, H., 2025.
Four types of phase transitions in interacting boson (meson) matter at high tempera-

tures. Journal of Subatomic Particles and Cosmology, 4, 100073.
https://doi.org/10.1016/j.jspc.2025.100073

IToka3aHo, 1m0 B CHCTEMI YAaCTHHOK 13 B3aeMojl€r0 abo 0e3 B3aemomii
KOHJICHCAT yTBOPIOEThCS  BUKIIOYHO YAaCTUHKAMM, SIKI BH3HAYalOTh
HAJIJIMIIKOBUHN 130CIIHOBUM 3apsa. Hampukian, y cucrtemi Ii-Me30HIB, sKa
BUHUKAE Yy SPO-AJICpHUX 3ITKHEHHSAX, KOHJEHCAT OyJe CKJIajaTucs 3 IIi-
MIHYC ME30HIB, KUIBKICTh SIKMX NEpPEeBa)ka€ KUIbKICTh MI-IJIIOC ME30HIB.
[TokazaHo, 110 TOPYIIEHHS CUMETPiIi OCHOBHOTO CTaHy 3a HYJIbOBOI
TEMIEpaTypu € pe3yabTaToM (A30BOro TMEpPexoay IMEpIIOro POy,
OB’ A3aHOT0 3 YTBOPEHHSAM KOHAeHcaty bo3e-AiHmTaiina. B Toil ke Jac uen
(da3oBuUil epexijg HE € CHOHTAHHUM y CTPOTOMY T€OPETUKO-TIOJILOBOMY CEHCI,
a HATOMICTb I1HJYKY€ThCS 30BHINIHBOIO I1HXKEKIi€l0 dYacTUHOK. (/I.B.
Anunmikin, B.O. I'natoBcrkuit, JI.B. Kypasens, B.O. Kaprienko)

e Anchishkin, D.; Gnatovskyy, V.; Kondakova, I., 2025. Ideal Boson Particle-

Antiparticle System at Finite Temperatures. J. Phys. G: Nucl. Part. Phys., 52,
115002. https://doi.org/10.1088/1361-6471/ae1152
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JleTanbHO JOCHIIPKEHO MNPUPOAY Ta CTPYKTYPY BHUCOKOCHEPTEeTUYHUX
PE30OHAHCHHX CTAHIB sgpa "Be, po3TaloBaHHX 6iist mopora posmagy p+ Li.
s onmcy (opMyBaHHS LHMX PE30HAHCIB BUKOPUCTAHO MIKPOCKOIMIYHY
OaraTtokyacTepHy, OaraTOKaHaJIbHYy MOJENb, $Ka BpaxoOBye€ TpHU PI3HI
TPUKJIACTEPHI KOHDIrypari: ‘He+°H+p, *He+’He+n ta *Het+d+d. lle mae
3MOT'y TIOCJIIJIOBHO OITMCATH BCl OCHOBHI O1HApHI KaHaIU PO3Maay °Be, a came
“He+'He, p+'Li, n+'Be ta d+°Li. OcHOBHY yBary 3ocepekeHo Ha OyJI0BI Ta
JOMIHAHTHUX KaHajaX po3nany crapeHux («twiny) pe3oHaHCHHUX CTaHIB 3
kpanToBUMH umcnamu 17, 2%, 3" ta 4", Oxpemy yBary npumineso 2°
PE30HAHCHHUM CTaHAM, IO JIEXKATh HIDKYE mopora p+ Li. 3ampornoHOBaHO ii
peajizoBaHO MOJIEIb, SIKa MOSCHIOE MeXaH13M iX yTBopeHHs. [lokazaHo, 1o 11
cTaHM € pe3oHaHcamu @Pemibaxa, $KI BUHHUKAIOThH 7yHaCJ'IiI[OK 3B’ A3KY
Binkpuroro kanany “He+*He i3 3akpurumu xananamu p+ Li, n+'Be ta d+°Li.
3anpornoHOBaHUM MiAX1] 3a0€3Meuy€e PealiCTUIHUN OMUC €KCIIEPUMEHTATIBHO
CIIOCTEPEIKYBAHOTO CIIEKTpa PE30HAHCHUX PIBHIB MOOIM3Y IOpora po3mamy
"Li+p, BKIIFOYHO 3i cTaHaMH 3 Bix eMHO0 mapaictio 1™ i 2™, Hammi pesymnbrarn
Y3TOKYIOTBCS 3 1HITUMH MIKPOCKOIIIYHUMH OOYHMCICHHSMH, BOJIHOYAC
HaJal4u OUIbII JeTajdbHy I1H(GOPMALID MPO BHYTPINIHIO CTPYKTYpy Ta
KaHamu posmnaay mux pe3oHanciB. (B.I. XKa6a, FO.A. Jlamko, B.C.
Bacunescbkuii)

e Zhaba, V.l.; Lashko, Yu.A.; Vasilevsky, V.S., 2025. Many-channel microscopic
cluster model of °Be: Formation of high-energy resonance states, Phys. Rev. C, 112,
014328 (15 pp.), 2025. https://doi.org/10.1103/r7fr-n59r

BusiBiieHO aHAJIOT1I0 M1 HEPEJSITUBICTCHKOIO KBAHTOBOK) MEXAHIKOI Y
dopmyntoBaHHI MajenyHra Ta KBaHTOBOIO T€OMETPOAMHAMIKONO, IO
0a3yeTbCsl Ha y3araJilbHEHOMY piBHSHHI Binepa—/leBiTTa mis MakCHUMaibHO
CHUMETPUYHOTO MPOCTOPY. s carepli OTPUMAHO PIBHSIHHS
TIAPOJUHAMIYHOTO THUIy, €KBIBAJEHTHI pIBHSHHIO HEMNEPEpPBHOCTI Ta
KBAaHTOBOMY aHajory piBHsHHs Eitnepa. 3HalileHO SIBHI aHAIITUYHI PO3B’SI3KU
PIBHSIHB, IO OMHUCYIOTh 3aJ€KHICTh KOCMIYHOTO MaclITaOHOro (akTopa BiA
KOH(POPMHOTO 4acy IJjsi pi3HUX KocmousoriyHux cucteM. (B.€. Ky3pmuuos,
B.B. Ky3pMu4oB)

e Kuzmichev, V.E.; Kuzmichev, V.V, 2025. Minisuperspace quantum cosmology in

the  Madelung—Bohm  formalism Ukr. J. Phys.,, 70,  217-228.
doi.org/10.15407/ujpe70.4.217

JIns  BUBYEHHS  KBAHTOBOro  OiKBaApaTMYHOTO  aHTapMOHIYHOIO
OCITUJISITOPA, KWW € OJHICI0 3 KIACHYHUX TPAIUIIIHHUX MOJEIeH KBaHTOBOI
MEXaHIKM Ta KBAHTOBOI TEOpii IOJs, 3aCTOCOBAHO Ta MPOJEMOHCTPOBAHO
METOJ] PO3KJIay XBWJIHOBOI (PYHKI[i CUCTEMU 32 MOBHUM HAOOpPOM BJIACHHUX
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GyHKIIA TapMOHIYHOTO ocHmIsTOopa. Po3paxoBaHo Ta moOym0BaHO XBUJIBOBI
(GyHKIIT aHTAQPMOHIYHOTO OCHIIISITOpA ISl PSAY 3HAYEHb KOHCTaHTHU 3B’ SI3KY
ocIuJIITOpa A. 3ampoOIOHOBAaHO 1 JOKJAJHO JOCHIPKEHO MOKpaIleHUM
MOAUGIKOBAaHUNA METOJ PO3KJIaAy 3a y3araJlbHEHUM  ONTUMI3YIOUHM
OCIIWJISITOPHUM 0a3ucoM 3 BapiilOBaHOK YaCTOTOKO IMBOTO 0a3WCy, SKUU Ja€
3MOT'y KapJMHAJIbHO IMPUCKOPUTH 30DKHICTh PO3KJIAJIB y BCil 00JacTi 3MiHH
KOHCTaHTH 3B 3Ky A 1 TaKMM YHHOM 3HAYHO MIABHUINUTH €(PEKTHUBHICTH
3aCTOCOBAHOTO METOAY, YMOXJIMBIIIOIOYM TIPOBEACHHS PO3PaXxyHKIB 3
BUKOPUCTAaHHAM Mayioro yucia OasucHux ¢yHkuii. (B.O. babenko, O.B.
HectepoB)

e Babenko, V.A.; Nesterov, A.V., 2025. Study of the quartic anharmonic oscillator us-

Iing expansion in the oscillator basis. International Journal of Modern Physics A, 40,
2550073. https://dx.doi.org/10.1142/S0217751X25500733

BIJJIIJT MATEMATUYHUX METO/IB B TEOPETUYHIN ®I3UIII

BuBeneno p-gedopmoBaHuii aHajor piBHSAHb AMHINTailHAa Ha OCHOBI
y3arajlbHEHOI TEPMOJIMHAMIKM  [-aHajora mojenl boze-razy, B paMkax
agantoBaHoro miaxony Bepminge. Ilokazano 0a30By poiib mapamerpa
nedopmMmarlii: BIH YMOXJIUBIIOE 3MIHHICTH Kocmodiorigynoi cranoi (KC).
3aBIAKY [IbOMY 3alIPOTIOHOBAHO HOBUH morysia Ha mpobiemy KC B pamkax u-
nedopmarii. Tpaktytoun p-gedopmoBany KC sk edekTUBHY Ta HAICKHUM
YUHOM BapllOlOUd MHapaMeTrp W[, MOXHa CYTTEBO 3MEHIIUTH 1i 3HAYEHHS 1
HaBITh OTPUMATH BHUHATKOBO Maly BEIMYMHY, IO Y3TO/KYETHCS 31
CIIOCTEPEKECHHSIMHU. BUSIBIEHO MPUHITUIIOBO BAXJIUBUM 3B’SI30K 13 TEMHOIO
marepieto. (O.I1. Muxaitnis, FO.A. Mimenko, O.M. I"aBpuiuk)

e Mykhailiv, O.P.; Mishchenko, Yu.A.; Gavrilik, O.M., 2025. The p-Deformed
Einstein Field Equations with u-Dependent Effective Cosmological Constant. Ukr. J.
Phys., 70, 12, 831-843. doi.org/10.15407/ujpe70.12.831

JIOCIIIKEHO PE30HAHCHO-TYHENIOIOUNA BIUIMB BY3bKOI MOTEHINAJIBHOI
AMU Ha TPOXO/KCHHS  KBAaHTOBUX YAaCTHUHOK Kpi3b Oap’e€p JOBLIBHOIO
npodutto. IlokazaHo, 1m0 B TpaHUYHOMY BUIIAJKY, KOJIM IIMPUHA SIMU
CTUCKAETHCS /10 HYJIBOBUX PO3MIpIB, UMOBIPHICTh MPOXOHKEHHS YACTHHOK
Kpi3b HBOTO  OJOKY€TbCS ISl BCIX 3HA4Y€Hb IapaMeTpiB SIMH, OKpIM
130J1b0BaHUX TOYOK (edexT ¢uibTpa). OnucaHo cueHapid Hporo edexry: B
pe3yabTaTl CTUCKAHHS SIMH J0 HYJIBOBUX PO3MIPIB PE30HAHCHI MIKU CTAalOTh
BCE€ TOCTPIIIMMU 1 B HYJbOBIM TpaHUIll YTBOPIOIOTH PE30HAHCHY MHOXKHUHY
OUCKPETHUX TOYOK, Ha SKiil TYHEIIOBaHHA YaCTUHOK CTa€ 1JcalbHUM.
(O.B. 3onoraprok, A.0. 3onotaprokx)


https://dx.doi.org/10.1142/S0217751X25500733
../../../H:/doc/BITP/УФЖ/doi.org/10.15407/ujpe70.12.831

e Zolotaryuk, Y.; Zolotaryuk, A.V., 2025. Influence of a squeezed prewell on tunneling
properties and bound states in heterostructures. Ann. Phys. NY, 477, 169999. doi:
10.1016/j.a0p.2025.169999

JIOCIiIPKEHO TYHEIIOBAHHS €JICKTPOMATrHITHUX XBWJIb, IO IMaJAl0Th I
KyTOM, 3 MOMEPEYHOI0 MAarHITHOIO MOJISIPU3AIlIEI0 HA HEMArHITHY JBOIIAPOBY
CTPYKTYPY 31 30aJJaHCOBAaHUMH OOJACTSIMU MIACHJICHHS W 3aTyXaHHS, 110 Ma€
PT-cumerpito mapHOCTI Ta iHBepcii yacy. BuBeneHo 3aranbHl GopMynu ist
aMILTITYl TPOXOKCHHS-BIIOUTTA, SKI BUPaKEHO Yy TEepMiHaX €JIEMEHTIB
MaTpHIll, [0 3’€IHy€ TpaHUYHI YMOBHM MAarHiTHOTO TOJiI Ha 30BHINIHIX
CTOpOHaX MIapiB. 3HAWJIEHO YMOBH [IJIi MOBHOTO (3 HYJBbOBUM BiJIOUTTSIM)
TyHeJIFOBaHHs Kpi3b cuctemu 3 PT-cumerpiero. (O.B. 3ootapiok)

e Zolotaryuk, A.V.; Tsironis, G.P.; Kovalchuk, S., 2025. Tunneling of electromagnetic
waves through bilayers: Special cases and point approximations. Low Temp. Phys.,
51, 695-701. doi: 10.1063/10.0036528

Y wmogzem 0o3e-koHaeHcaTHOi TemHOi wmatepli (TM) mnoxkaszaHo, Mo
aKCIOHOMO/10HA B3a€EMO/Iisl 3yMOBIIIOE€ YEPryBaHHS CTIMKUX 1 HECTIMKUX (a3,
3aJIKHE BIJI aMIUTITyAM XBUJIbOBOI (PyHKINT KoHAeHcaTy. llepmia Hectiiika
¢a3a BUHHKAE 3a Maj0i aMILTITYAH, TOAl SIK CTIMKa — 3a OUIBIIOT aMILTITYId —
dbopmye MIUIBHE SAAPO Ta MPUTHIYYE KBAHTOBI ¢uykryamii B rago TM
TaJIaKTUK Miclig JOCATHEHHs nopory 12% Bijg 3arayibHOi Macu. BiiMiHHOCTI y
BIUIMBl KBAaHTOBUX (IyKTyallili Ha TepMoauHamiky TM 3 pi3HUM CKJIaJa0M
da3 cnpuunHAOTh (Ha30BUN TEpexi] MEepIioro poay, I0 MiATBEPIKYEThCS
ananizom ctaniB TM y ramaktuiii NGC 2366 Tta 1i aHasmorax. Xo4a MOKa3HUKU
TM B NGC 2366 3 yacTtkoro cTiiikoi gazu 19% HanexaTh 10 HAAKPUTHYHOI
obnacti, (azoBuil mepexidg Mae 3MOTy 4YITKO BIJOKPEMJIIOBATH CTaO1IbHI
koH(pirypauii TM Bix HectabinbHuX. (A.B. Hazapenko)

e Nazarenko, A.V., 2025. Macroscopic states in Bose—Einstein condensate dark matter

model with axionlike interaction. Eur. Phys. J. C, 85, 10, 1171
doi.org/10.1140/epjc/s10052-025-14893-5

PosrnstHyTO KacuMvHiI Ta KBaHTOBI KBaapaTuuHi abcd-anreOpu Jlakca 3
palioHAIbHUMU  gl(n) Xgl(n)-3HAYHUMH TEH30paMH, 0 3aJ0BOJLHSIIOTH
y3arajbHeHl JudepeHIiiagbHl Ta HamiBAWHAMIYHI pIBHSHHA Tumy SHra—
bakcrepa. Ilokazano, 110 JiHeapu3allis BIANOBIHOI KBaAPATUIHOI CTPYKTYpHU
OPUBOAUTH IO JIIHIMHOI TEH30pHOI CTPYKTYpH 3 HEKOCOCUMETPUYHOIO
palloHaJIBHOIO [-MaTpulelo, fAKa € KBa3irpaayioBaHOO jaedopMalii€ro
CTaHJIApTHOI KOCOCHUMETPUYHOI paifioHaidbHOi [I-maTtpuil. Krnacuuni Ta
KBaHTOBI abcd cTpykTypH, 1110 BiIIOBIIaI0Th HAWUIIPOCTIMIOMY BHIIAIKY N = 2,
Oynu po3risiHyTi AetabHO. (T. CKpUITHUK)
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e Skrypnyk, T., 2025. On new rational non-dynamical ABCD-matrices for quadratic
classical and quantum algebras. Nucl. Phys. B, 1017, 116936.
doi.org/10.1016/j.nuclphysb.2025.116936

Posrnsinyta aedopmariiis nerepminantiB @penronbMa iHTETPOBHOTO TUITY
JUIsl IHTETPajbHUX OIEpaTopiB, IO BHU3HAYEHI HAa 3aMKHEHOMY KOHTYpI Ta
3aJIeKaTh BiJ BiJICTaHI Ta TeMmrnepaTypu. Taki BUpa3u NpUpoaHO BUHUKAIOTH B
3aJa4l PO CTATUYHI JABOTOYKOBI KOPEALINHI (YHKIIT B MOJAENSIX BIUIbHHUX
depMiOHIB 1 MOXYTh OyTH €KBIBaJEHTHO TMPEJCTABICHI B TEpMIHAX
nerepminanTiB Termina. BiamoBimuuii cuMBoOd JerepMmiHaHTa Terurina, ado
da3oBuil 3CyB, NOB'SI3aHUN 3 TeMIEpaTypHUM po3noaiioM. Po3polieHo
CJIEMCHTApHUN  METOJ, OTPUMaHHA ACUMITOTUYHOI TOBEIIHKH  IIUX
JETEpPMIHAHTIB Ha BEJIMKUX BIACTaHSIX, HaBiTh KoJu (Ha30BUH 3CYyB Mae
HEHYJILOBE YHCIIO OOMOTKHU. Inest merony mojsarae B aedopmariiii BUXiAHOTO
apa A0 Tak 3BaHOrO siapa epeKTuBHUX (opM(paKTOpiB, SIKE MA€ MOBHICTIO
pPO3B’sI3HY MaTpuuHy 3ajady Pimana-I'inb0Oepra. Ile qano 3Mory siBHO 3HAUTH
PE30JIbBEHTY BIJAMOBITHOIO 1HTErPAJIBLHOIO Oleparopa i yci cyOmiaupyrodi
MOTIPABKH JI0 aCUMIITOTHKH.

e Gamayun, O.; Zhuravlev, Yu., 2025. On finite-temperature Fredholm determi-
nants. Physica D: Nonlinear Phenomena, 479, 134716.
https://doi.org/10.1016/j.physd.2025.134716

BIAAIT ACTPO®I3UKU TA EJIEMEHTAPHUX YACTUHOK

3a  J0mOMOrorw  KOCMIYHOrO  Teneckona ['abbna  mpoBeneHo
CIIOCTEPEKECHHST OJMHAMISATA KOMIIAKTHUX TaJlaKTUK 13 30PCYTBOPCHHSIM B
nianazoni yepBoHoro 3mimeHHs zZ=0,6—-1,0 ana BusHaueHHs dopmu
ioHi3alifHOr0O KOHTMHYyMy Ha JOBXHHAX XBHJIb CcIOKow ~ 600-900 A.
3a3BMuail B TrajakTUKax  CIOCTEpPIraeTbCcsl  30psiHE  1OHi3alliiiHe
BUMPOMIiHIOBaHHS. B 11bOMY JOCIIIPKEHH1 BOEPIIIE CIIOCTEPEIKHUMU 3ac00aMu
BIIKpUTO Ta30B€ 10HI3aIlIiHE BUIIPOMIHIOBAHHS Yy JBOX TaJlaKTUKaX SK
OMYKJICTh Y CIIEKTPi Ha JIOBXKWHAX XBHWJIb, TPOXH MCHIIHUX JOBXHUHU XBHJIb
912 A, mexi xoutunyymy Jlaiimana. (akagemik HAH Ykpainu 10.1. [30T0B,
H.T'. I'yceBa)
e lzotov, Y.l;Schaerer, D.; Worseck, G.; Guseva, N.G.; Verhamme,
A.; Simmonds, C.; Chisholm, J., 2025. A great diversity of spectral shapes in the
ionising spectra of z ~ 0.6-1 galaxies revealed by HST/COS and possible detec-

tion of nebular LyC emission. Astronomy and Astrophysics, 704, Al9.
DOI:10.1051/0004-6361/202556004



../../../H:/doc/BITP/УФЖ/doi.org/10.1016/j.nuclphysb.2025.116936
https://doi.org/10.1016/j.physd.2025.134716
https://doi.org/10.1051/0004-6361/202556004

OcraHHl pe3ynbTaTH, OTpUMaHI 3a JonoMororo CHeKTPOCKOMIYHOTO
inctpymenra Temuoi eneprii (Dark Energy Spectroscopic Instrument, DESI),
BKa3ylOTh Ha T€, 1[0 TEMHAa €HEPris MOXKE€ HETPUBIAJIbHO €BOJIOIIIOHYBATH 3
yacoM, a He 3anumatucs cranor. pyruii Bumyck nanux DESI (DR2) —
HAWTOYHIIIEC HA CHOTOJHI BU3HAUCHHS JUHAMIKM KOCMIYHOTO PO3IIUPCHHSI —
CBITYMTH, IO TIAPAMETP PIBHSIHHS CTaHYy TEMHOI eHeprii W(Z) 3MiHIOEThCS 3
yacoMm. IlepeBakaroTb MojeNi, B SKMX TEMHA €HEPrisi B MHUHYJIOMY, 3a
yepBOHUX 3MileHb z=2 0,5, Mana «pantomHuit» xapakrep (w<—1), Toai K 3a
MEHIIIMX 3HAY€Hb YEPBOHOI'O 3MIIICHHS, OJIMKYMUX JO0 CY4aCHOi eIoXH, ii
BJIACTHBOCTI CTAIOTh MOMIOHUMH JI0 «KBIHTECEHIIID» (W>—1).

Y HemoJaBHbOMY JOCHI/DKCHHI MM TIOKa3aly, IO Taka IOBEIHKA
BUHHUKAE, SAKIIO TEMHA EHEPris MOXOJUTh BiJ CKaJSIPHOTO TMOJIs, 3aMiCTh
KOCMOJIOTIYHOI CTajoi, y OaraToBUMIpHIA Mojeli CBITy Ha OpaHni. Taka
MOAEeIb J00pe y3romkyerbes gk 13 gaammua  DESI DR2, Ttak 1 31
CIIOCTEPE)KCHHSIMM HAJHOBUX THUMNYy la Ta KOCMIYHOTO MIKPOXBHJIHLOBOIO
dony. Y mpomy creHapii Ham 3+1-BuMipHHil BcecBIT po3risgacThes SK
MeMmOpana (OpaHa), 3aHypeHa Yy 4+1-BumipHuii mnpoctip. Lg Mouens,
3anouatkoBaHa BapyHom Carni ta HOpiem IlltanoBum Ha mouatky 2000-X,
HUHI OTPUMY€E HOBE 3aCTOCYBaHHs 3aBIKU pe3ynbTatam DESI — 1 Bka3ye Ha
MOXJIUBICTh TOT'O, IO JIOJIATKOBI BUMIPWM MOKYTh BIUIMBAaTH Ha KOCMIYHE
posmupenss. (FO.B. Illtanos)

e Mishra, S.S.; Matthewson, W.L.; Sahni, V.; Shafieloo, A.; Shtanov, Yu., 2025.

Braneworld Dark Energy in light of DESI DR2. JCAP, 11, 018. DOI:10.1088/1475-
7516/2025/11/018

Jlnst nBotapoBoro rpadeHy 3 MOBEpHYTHMMH BIJTHOCHO OJHWH JI0 OJHOTO
mapaMyd OTPUMAaHO 3a TEOpi€r 30ypeHb aHAIITUYHHA BUpa3 Al BUIBHOI
eHeprii IBoX AoMImIoK 31 cmiHamu (B3aemonis Pynepmana-Kitrens-Kacyi-
flociﬂn). [To6u3y Tak 3BaHOTO ‘““MariyHoro” Kyra, Ji¢ TaMUIbTOHIaH CUCTEMHU
3BOJIUTHCSA 10 Tpad)€HOBOTO, aje 31 3HAYHO 3MEHIIECHOI MBHUIKICTIO DepMi,
OTpUMaHO €(EKTUBHI KOHCTAHTHU B3a€MO/III KBAJAPATUYHUX 1 YETBEPHUX 3a
CIIIHAMU JIOMIIIOK JOoJaHKiB. Po3paxoBaHa (pyHKIIOHANIbHA 3aJIEKHICTh ITUX
KOHCTaHT B3a€MOJIi BijJ BIJACTaHI MIDX JOMIIIKaMH, KyTa MOBOPOTY IIapiB,
TeMIeparypu MW XIMIYHOrO mMOTeHIiany.  BusBIeHO yMOBH, 3a SKHX
eheKTHBHA B3a€EMOJIS KBaJPAaTHUYHUX CIIIHOBUX WICHIB CTa€ 3HAYHO
cnabmioro, HiXK OIKBaJpaTUYHA B3A€EMOJIIS, 1 PO3TAIlyBaHHS JOMIIIOK 3
YHOOPSIAKYBAaHHAM CHIHIB OyJieé MEPEeBaXKHO BHU3HAUYATHCS O1KBaApaTUYHOIO
B3aemojiero. (akagemik HAH VYkpainu B.I1. I'ycunin)


https://doi.org/10.1088/1475-7516/2025/11/018
https://doi.org/10.1088/1475-7516/2025/11/018

e Oriekhov, D.O.; Osterholt, T.T.; Duine, R.A.; Gusynin, V.P., 2025. RKKY
quadratic and biquadratic spin-spin interactions in twisted bilayer graphene. Phys.
Rev. B, 112, 4, 045142. DOI:10.1103/wkp4-2n5b

BIIIJI TEOPII KBAHTOBHUX ITPOLIECIB Y HAHOCUCTEMAX

[pyHTyIOUKCH Ha pe3yabTaTax KBaHTOBO-XiMiunux ab initio pospaxyHkis
CJICKTPOHHUX 1 KOH(OpMaLIMHUX BJIACTUBOCTEH  (PYHKIIOHATI30BaHOI
dboroxpoMHoi Mmoisiekyau DASA — o0co0nuBOi OpraHiuHOI CIHOJYKH, SKa
3MiHIOE (opMy W KOJIp MiJ AI€I0 CBITIA — IHTEPHPETOBAHO OCOOJIUBOCTI
BIIOPSKYBAaHHS Ta BIAMIHHOCTI KOHTpACTY ii BIAKPUTOI 1 3aKpuUTOi (HopM,
BUSBJICHI B €KCIIEPUMEHTAX 31 CKaHYI040i TyHeIbHO1 Mikpockomii. [Toka3aHo,
o 06uaB1 (OPMU MOXKYTh CIIBICHYBAaTH B 3MIIIaHIN CTPYKTYpl MOHOIIIAPIB,
110 BIJIKPUBA€E HOB1 MOKJIMBOCTI ISl CTBOPEHHS (POTOUYTIMBHUX MaTepiajiB Ta
Mosiekysspaux npuctpoi. (O.JI. Kamitanuyk)

e Senenko, A.l.; Marchenko, A.A.; Kurochkin, O.; Kapitanchuk, O.L.; Kravets, M.;
Nazarenko, V.G.; Sashuk, V., 2025. Spontaneous switching and fine structure of

donor-acceptor Stenhouse adducts on Au(111l). Nanoscale, 17, 214-218.
https://doi.org/10.1039/D4NR03942D

AHamTHdHO pO3B’s3aHO piBHAHHA Jlanmay-Jlipmmuns mis auHAMIKA
KOJICKTUBHOI HaMarHI4YeHOCTI B HAHOYACTHUHIII CUHTETUYHOI'O
antudepomarnetuka (SAF) 1 BcTaHOBIEHO pexuMm 0Oe30ap'epHOTO
NEepEMHUKAHHS T1JI JII€[0 KOPOTKOTO IMMYJIbCYy MAarHiTHOrO TOJIsI Maloi
aMIUTITyA¥, TPUKIAJCHOTO  NEpHeHAUKYJIsIpHO g0 IomuHu  SAF.
(C.II. KpyuuHin)

e Dzhezherya, Yu.; Kalita, V.; Polynchuk, P.; Kravets, A.; Korenivski, V.; Kruchin-

in, S.; Belucci, S., 2025. Fast barrier-free switching in synthetic antiferromagnets,
Scientific Reports, 15, 931. https://doi.org/10.1038/s41598-024-67287-0

3anpornoHOBaHO MEXaHI3M KBAHTOBOI KOMYHIKAIlli M)k HaHOMarHiTamH,
BOYJJOBaHNMU B MIKPOXBUIIbOBI pe30HATOpU. MexaHi3M 0a3yeThCcsi Ha
(dopMyBaHH1 CyNepoOOMIHHOTO 3B'SI3KY MK JIOKaJI130BaHUMHU MarHOHaMu, IO
YTBOPIOIOTHCSI B PE30HATOpPAX BHACHIIZAOK B3a€MOJIli €IEKTPOMArHiTHOI MO
pe3oHaTopa 3 MarHiTOCTaTUYHOK MOJIOI0 CHIHOBOTO 30Y/DKEHHS B
HaHOMarHeTuky. CynepoOMiIHHUHN 3B'S30K MPOSABISIETHCS B TYHEIIOBaHHI
MarHiTOCTaTUYHOTO MarHoHa 4epe3 (hepOMarHiTHUN JaHIIOKOK, 10 3'€IHYE
HaHOMarHeTuku. (wieH-kopecnonnaeHT HAH  Vkpainm  E.I'. Iletpos,
C.M. TyHik)
e Tunyk, S.M.; Petrov, E.G., 2025. Coherent transfer of magnon along a
ferromagnetic chain. The 13-th international research and practice conference
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“Nanotechnology and Nanomaterials” (NANO-2025), Book of Abstracts, p. 492.
http://www.iop.kiev.ua/ua/nanotechnology-and-nanomaterials-nano-2025/

BIJ1JI TEOPII HEJIHIMHUX MPOIIECIB
B KOHJIEHCOBAHUX CEPEJOBHIIIAX

OTpuMaHO 1 WPOAHANI30BAHO TyCTUHY CTaHIB 1 AudepeHLiaIbHY
CHTPONII0 Ha 4YaCTUHKY JJIsI JIIPAaKIBCBKUX €JIEKTPOHIB Yy rpadeHi, sKi
3a3HAIOTh i INEpPHEHIUKYISIPHOTO  MarHiTHOIO IO 1  IIJIOCKOTO
CJIEKTPUYHOTO TOJIA. Y JOCHIIKEHHI PO3IVISHYTO OaNICTUYHI €JIEeKTPOHH, a
TaKO BpPaxoBaHO €(EKT CIA0KOTro PO3CISTHHA Ha JOMillIKax. B ocTraHHbOMY
BUMAAKY aHAJITUYHO JOCIKEHO TPAHUITIO HYJIbOBOTO MArHiTHOTO TOJIS 1 TaK
3BaHUI Kkouyaric piBHIB Jlanmay B rpadeni. IlopiBHIOIOUM pe3yiabTatd 3
YUCEJIbHUMHU PO3paxyHKaMH Ha Tpad€HOBUX CTpIUKax, MPOJAEMOHCTPOBAHO,
mo mnpoueAaypy Jlanmay s TiApaxyHKY KiIbKOCTI CTaHIB HEOOXIJIHO
MonuikyBaTH IS JIPaKOMOMIOHUX EJIEeKTPOHIB, IO MPU3BOAUTH [0
3QJICKHOTO BiJl TMOJs KoedilieHta BupomkeHHs piBHIB Jlanmay. (C.T.
[Tapanos)

e Chaika, A.A.; Kulynych, Ye.; Oriekhov, D.O.; Sharapov, S.G., 2025. Density of
states and differential entropy in the Dirac materials in crossed magnetic and in-

plane  electric  fields. = Physical  Review B, 111, 085426. DOL
10.1103/PhysRevB.111.085426

3HaliIcHO TOYHI AaHAIITHUYHI BHUpa3d g CTPYMYy 3a HYJIbOBOI
TEMIIEPATYpU B CUCTEMAX 'METAl — MOJEKYJSIPHAM KOHTAKT — METal', Je
KOHTAaKTOM € CHpPSKEHI oJiiroMepu TnosinapadeHiieHy W mnoliHaTaleHy.
OpepkaHo 3al€XHOCTI CTPyMy BiJl KIJIBKOCTI MOHOMEpIB, MapameTpa, IIo
XapakTepu3ye 3B'SI30K MK KOHTAKTOM Ta €JIEKTPOJaMH, Ta PIZHUII
MNOTEHIIAIIB MIX JIIBUM Ta npaBuM enekrpogamu. (JI.I. Manumesa)

e Malysheva, L., 2025. Electron transport in bounded conjugated oligomers. Low
Temp. Phys., 51, 5, 636-642. https://doi.org/10.1063/10.0036530

s nepenemndoBaHOro k03e()COHIBCHKOIO KOHTAKTy, IO BPaXOBYE
MPO30PICTh AICIECKTPUUHOTO MPOIIAPKY 1, AK HACTIAOK, MAa€ HECUHYCOiTaJIbHY
CTpyM-(a3oBy 3aJIKHICTh, AaHATITHYHUMHA METOJAaMH OTPUMAHO 3aJI€KHICTh
mKxo3eCcoHIBChKOT  (a3u  Bi Yacy Ta BIANOBIAHI  BOJBT-aMIIEpHI
xapaktepucTuku. IlokazaHo, 110 cepeaHe TaJIHHS HaNpyrd Ha KOHTAKTI
3MEHIIYETHCS 3 MIABUIIEHHIM MPO30pOCTi. 3 ypaxXyBaHHIM BIUIUBY TEIIOBUX
daykTyaliiit Ha TMHaMIKy a3y BCTAaHOBIICHO, 110 CEPEHIN Yac mepeOyBaHHS
nepexoay B HAJAMPOBIIHOMY CTaH1 PI13KO 3pOCTa€ MPH 3MEHIIIEHHI TTPO30POCTI
nienexktpuuHoro mapy. (1.0. Crapoay0, A.0. 3o010Taprok)
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e Shutovskyi, A.M.; Sakhnyuk, V.; Starodub, 1.0.; Zolotaryuk, Y., 2025. Influence
of a dielectric layer transparency on the overdamped Josephson junction dynamics.
Low Temp. Phys., 51, 596-603. doi.org/10.1063/10.0036518

[ToOynoBaHO HOBI HEINIHIAHI 1HTETPOBHI JMHAMIYHI CHUCTEMH Ha
KBa310JTHOBUMIPHUX rpaTkax — JBAaHAISITUKOMIIOHEHTHY Ta
IIECTUKOMIIOHEHTHY. BCTAaHOBIIEHO [1Ba TUNHU JOMYCTUMHUX CUMETPIA IJis
JNBAaHAAIITUKOMIIOHEHTHOI ~ CHUCTEMM Ta OJMH THUI  CUMETpIl  JJis
HIECTUKOMIIOHEHTHOI cucteMu. [loka3zaHo, IO MNOBHUK JIOKAJIBHUUA CTPYM
3a0e3neuye TIEPEHECEHHS 3apsAlly JIMIIE YOTHpMa 3 IIECTH MiACUCTEM,
IHKOPIIOPOBAaHUX y JBAaHAAISTUKOMIIOHEHTHY cucTemy. BkazaHo, 1110
JNBAaHAAIITUKOMIIOHEHTHA CHUCTeMa Ja€ 3MOTY MOJICTIOBAaTH  BIUIUBU
30BHIIIHBOTO  MAapaMETPUYHOIO  yYPYXOMJIFOBAaHHSI ~ Ta  30BHIIIHBOIO
OJTHOPIJTHOTO MAarHETHOTO TOJISI Yepe3 YacoBi 3aJie’KHOCTI Ta (a3oBi GakTopu
napameTpiB MixkBy3:10Boro 3B’s3Ky. (O.0O. BaxHeHko)

e Vakhnenko, O.0.; Vakhnenko, V.O., 2025. Integrable twelve-component nonlinear

dynamical system on a quasi-one-dimensional lattice.  SIGMA, 21, 089.
https://doi.org/10.3842/SIGMA.2025.089

Ha ocHoBi po3B’s3kiB piBHSAHHS [[ipaka po3paxoBaHO EHEPreTUUYHUIN
CIIEKTP KBa310JIHOBUMIPDHHX €JEKTPOHIB B aTOMapHOMY JIAHIIOXKKY.
HasBHicTh MOBHOro HaOOpy IHTErpalliB  pyxy, IO BKJIIOYAE€ TaMiIbTOHIAH
CUCTEMH Ta MPOEKIIIT Ha BICh JIAHIIKOKKA BEKTOPIB IMITYJIbCY €JIEKTPOHA, HOTO
NOBHOTO KYTOBOT'O MOMEHTY Ta PEJSTHUBICTCBKOTO BEKTOpa  CIIHOBOI
noJjisgpusallii, 3abe3redyye 1HTErpOBHICTh piBHAHB Jlipaka, TOYHI pO3B’S3KU
SKOTO OINKCYIOTh OJHOBUMIPHUN pPyX €JEKTPOHIB, 3B’SI3aHUX KYJIOHIBCHKUM
MOJIEM aTOMIB JIAHIIOKKA. 3HAWJEHO JOJATKOBUM CIIHOPHUM 1HTErpai pyxy,
HasBHICTh  SKOTO TOSACHIOE TaK 3BaHE  “‘BUIAJKOBE BUPOIKEHHS
CJIEKTPOHHOTO CHEKTpa BIJHOCHO  cmiHOBOro kBaHTtoBoro uwmcia. (O.O.
E€pemko, JI.C. bpuxuk, akanemik HAH Ykpainu B.M. JIokTeB)

e Eremko, A.; Brizhik, L.; Loktev, V., 2025. Bound eclectron states in a charged

chain within the Dirac description. Low Temp. Phys., 51, 680—687.
https://doi.org/10.1063/10.0036744

BIJIIJI TEOPETUYHOI TA OBUUCJIIOBAJIBHOI BIO®I3UKHU

[IpoBeneHo MojeKyIsipHO-IUHAMIYHI cumysdanii m’atu cucteM 3 JHK,
MOJIEKYJIM BOJAM Ta KaTioHamu nyxxkHux MertamB (Li*, Na*, K*, Rb*, Cs"). Ha
OCHOBI OTPUMAaHUX TPAEKTOPIA PO3PAXOBAHO KOJIMBAJIbHI CIIEKTPH €IEMEHTIB
JOCIIJKYBAaHUX CHCTEM 3a JIOMOMOTOI0 JBOX HE3aJEKHUX MIAXOMIB, IO
0a3yloTbCA  HAa  aBTOKOPEISLIMHUX  (QYHKI[AX  IIBUJIKOCTEH  Ta
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ABTOKOPEISIIIIAHNX (YHKISIX AUMIOJIHHUX MOMEHTIB. AHali3 1HGpadYepBOHUX
cnektpiB JJHK y po3unHax 13 pi3HUMH COJISIMH TIOKa3aB, IO JOCJIIKYBaHi
10HM Maji0 BIUIMBAlOTh HAa KOJMBaJbHY JuHamiky aromHux rpyn JIHK.
Bunsarkom € 1oHn Li*, BIUIUB SIKMX CIIOCTEPITAETHCS B J1ama3oHl CHEKTPa, Jie
JeKaTh KOJIMBAHHS OCTOBA MOABIMHOI CIipaji. 3a JOMOMOTOI PO3paxOBaHUX
CIIEKTPIB TYCTUHU KOJIMBAJbHUX CTaHIB KaTIOHIB, IO JIOKATI30BaHI Y PI3HUX
obnactax JIHK, Oyno BusBIEHO BIUIMB XapakTepy rijiparaiii 10HIB Ha ix
KOJMBaJIbHY JuHaMiKy. JlOJJaTKOBO pO3paxOBaHO CHEKTPU TYCTUHH
KOJIMBJIbHUX CTAaHIB MOJIEKYJ BOJIU T1APATHUX OOOJIOHOK JOCHIIKYBaHUX
10HIB Ta MOKa3aHO, 1[0 B OTPUMAHUX CIIEKTPaX CIOCTEPIraeThcs 1300eCTUYHA
TOYKa, SKa BHUHUKAE BHACIIJOK CTEPHUYHUX OOMEXKEHb, SIKI CHPUYMHEHI
noBepxHero JIHK, a takox ionamu. (T.JI. Byoon, C.M. Ilepenenutis)

e Bubon, T.; Azizi, K., 2025. Effects of alkali-metal counterions on the vibrational

dynamics of the DNA hydration shell. The Journal of Physical Chemistry B, 129
(1), 28-40. DOI:10.1021/acs.jpcb.4c04449

VY po6oTi mpoaHandi30BaHO MPOOJEeMH CIoCTepiradya ¥ BHUMIPIOBaHHS B
KBaHTOBIM MexaHili, okpecneni II. ipakom 1 [[x. bemnom, Ha OCHOBI
KPUTUYHOTO  TEPEOCMHCICHHS  KJIACHYHMX 1  Cy4YacHUX  IIIJIXOJIB.
3anponoHOBaHO HOBY aHAJIITHYHY MOJEIh BUMIPIOBAJIBHOTO EKCIIEPUMEHTY,
110 JIa€ 3MOTY MO-HOBOMY 1HTEPIPETYBaTH POJIb BUMIPIOBAHHS Ta 0OTOBOPEHO
il ocHoBH1 Hacaiaku. (€.C. Kpsiuko)

e Kiryachko, E.S., 2025. On Generalization of the Eigenvalue Problem in Quantum
Measurement: A Measurement That Would Be Better Not To Exist. Annali
d’Italia, 63, 34-42. https://doi.org/10/5281/zen0do0.14726348

[IpencraBineno moxaens aedopmaiii makpomodsiekyn JJHK, mo BpaxoBye
SK 30BHIIIHI, TaK 1 BHYTPIIIHI KOMIIOHEHTH AedopMallii Ta iX B3a€MO3B'SI30K.
30BHIIIHI KOMIIOHEHTH ONUCYIOTh CKPY4YyBaHHSA W PO3TATyBaHHS MOJABIMHOI
crmipaii, TOAl SK BHYTPIIIHI XapaKTEPU3YIOThCA BIIHOCHUM 3CYBOM
CTPYKTYpPHHUX €JIEMEHTIB BCEpPEIMHI Map OCHOB MOJIBIMHOI cripani. Moaenb
nepeadavae B3aEMOII0 MK AePopMallisiMi CKpy4dyBaHHS, PO3TATYBaHHS Ta
BHYTPIIIHBOI0 KOMIOHEHTOI0. B pe3ynbTaTi BUSBICHO HETUIIOBY MOBEIIHKY:
Il €0 CWIM pOo3TAryBaHHs mojBiiiHa chipans JHK Moxe 3a3naBaTu
OUIbIIOrO0 CKpy4yyBaHHA. Taka aHOMajgbHa TIOBEJIHKA 30epiraerbcs [0
JOCATHEHHSI TEBHOI KPUTHUYHOI CHJIM, IIICJIS SIKOI MOJIEKyJa JEMOHCTPYE
OUIbII 3BUYAMHY MOBEIIHKY, PO3KPYUYYIOUHUCh Yy BIAMNOBIIb Ha MOJAJbIIEC
pO3TATHEHHs. Pe3ynbTaTu MiAKPECIIOITh BUPIMIAIBHY POJIb B3a€EMOJIT MIXK
BHYTpIIIHIMU Ta 30BHIIIHIMA KOMIIOHEHTaMHU B MEXaHilll MOJBINAHOI cripail
1JT BIUIMBOM TPUKJIAJIEHOT CHUJIM B Jlala3oHi MKOHBIOTOHIB. Mojaens a00pe
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Y3TOKYETBCA 3 EKCIEePUMEHTAJbHUMHU JaHWUMH, 0 MIATBEPKYE i
BiporigHicTh. (ILI1. KaneBcrka, C.H. Boakos)

e Kanevska, P.P.; Volkov, S.N., 2025. Conformation impact in the deformation of
DNA TATA-box. Ukrainian Journal of Physics (accepted).

BIAAIJI CHUHEPI'ETUKH

Ha nmpukimani oONTUYHOT HEKJIACHMYHOCTI, 3alpOMOHOBAHO  METO/I
BUSIBJICHHS KBAaHTOBUX pECYpCiB 3a YMOB iH(oOpMaIiiHO HEMOBHUX
BUMIpIOBaHb. Po03po0ieHo miaxid, 10 NPUIATHUA JJI  OJHOMOJIOBHX
KBaHTOBHUX CTaHIB, MiITOTOBJICHUX YMOBHO YE€pe3 BUMIPIOBAHHS HaJ| 1HIIOO
MOJIOK0 JIBOMOJOBOI CHUCTEMHU. 3alPOMOHOBAHO CTPOTHM TEOPETUYHUM OIUC
KEPOBAHOCTI MPUXOBAHOI HEKJIACUYHOCTI — KJIACy KOPEJALIH, 1110 BUXOJIUTh
32 MEX1 KBAaHTOBOI 3aIIyTAaHOCTI Ta KBAaHTOBOTO AUCKopay. OTpumani
pe3yJIbTaTu 3a0e3MeUyI0Th KOPEKTHE BUSIBJICHHS MPUXOBAHOI HEKJIACUYHOCTI
y MPaKTUYHUX BUMIPIOBAIBHUX CIEHAPIAX Ta PO3LIUPIOIOTH MOMKJIUBOCTI
€KCHEPUMEHTAIBHOIO aHai3y KBAaHTOBUX BJIACTUBOCTEN ONTUYHUX IIOJIB.
(unen-kopecnongeHT HAH Ykpainu A.O. Cemenos, B.C. KoBToHIOK)

e Kovtoniuk, V.S.; Klimov, A.B.; Semenov, A.A., 2025. Latent optical nonclassical-

ity of conditionally prepared states. Phys. Rev. A, 111, 053701.
https://doi.org/10.1103/PhysRevA.111.053701

3anponoOHOBAHO MOJIETb KPYrOBOrO MydKa JUIsi OMUCY MOIIUPEHHS
KBAaHTOBOTO CBITIa B TypOyneHTHI artmocdepi. Ll monmens ycyBae
CHUCTEMaTUYHY TOXHMOKY, III0 BUHUKAE Ye€pe3 ICTOTHO HETrayCiBChbKy (opMy
my4Ka MICJST MOro MpOXOJKEHHS Kpizb atMocdepy. OTpumaHi pe3ysibTaTh
MalTh  IIUPIIMKA  Jlalna30oH  3aCcTOCYBaHHS  MOPIBHSHO 3 paHile
3aIIPOTNIOHOBAHUMH TIJIXOJaMU Ta HAJAOTh HOBUH MPAKTUYHUM 1HCTPYMEHT
U1l aHai3y aTMoc(epHUX KBAHTOBUX KaHaliB. (wieH-kopecnoHaeHT HAH

VYkpainu A.O. CemeHoB, 1. [leyoHKiH)
e Pechonkin, I.; Klen, M.; Semenov, A.A., 2025. Circular-beam approximation for

quantum channels in a turbulent atmosphere. Phys. Rev. A, 112, 063716.
https://doi.org/10.1103/pv7j-4zpf

3anponOHOBAHO CXEMY JIETEKTYBaHHS Map MIKPOXBUILOBUX (POTOHIB, sIKA
€  PpO3LIMPEHHAM 0JTHO(POTOHHOTO OPOTOBOTO JIeTeKTopa  —
(¢oTOMOMHOKYBauya Ha JK03e(COHOBUX KOHTakTax. Jlns cTBOpeHHs
IBO()OTOHHOTO TMOpOra JETEKTyBaHHS, BHKOPUCTOBYETHCS JBO(OTOHHA
B3a€EMOJIISI MDK JIBOMa pPE30HATOPAMH, IO MOPOIKYETHCA HENIHIHHICTIO
HAJIIIPOBIIHOTO KBAHTOBOI'O 1HTEP(HEPOMETPUUHOTO MPUCTPOIO, YEPE3 KU
3’€IHYIOTbCSI pe3oHaTopu. [lokazaHo, 1O Uil pealiCTUYHUX MapaMeTpiB
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CHUCTEMHU MOYKHA JOCSTTH TOYHOCTI JIETEKTyBaHHA BHUIIOI 3a 99% 3a yac, mo
He nepeBulrye 50 He. 3anpONOHOBAHUM IETEKTOP MOXKe OyTH BUKOPUCTAHUHN
JUIS. TIJBUIIEHHS TOYHOCTI 3YMUTYBaHHS CTaHy HAJNPOBIAHUX KyOITIB B
CXEMHIM KBAHTOBIN eJEKTpPOJAMHAMINI Ta SK “OymiBeNbHUN OJOK’ s
CTBOPEHHSI MIKPOXBUILOBOTO ()OTOJIETEKTOPA, 1110 YMOMKIUBIIOE PO3PI3HEHHS
KinbKocTl poToHiB. (€.B. CTonspoB)
e Stolyarov, E.V.; Baskov, R.A., 2025. Detector of microwave photon pairs based on
a  Josephson photomultiplier. Phys. Rev. Res., 7, 03326.
https://doi.org/10.1103/6p8x-snzm
e Stolyarov, E.V.; Andriichuk, V.L.; Sokolov, A.M., 2025. Two-photon coupling via
Josephson element: Breaking the symmetry with magnetic fields. Phys. Rev. B,
111, 214517. https://doi.org/10.1103/w12t-92q9

JI1st cucteMu 3 HEOJHOPIAHUM PO3IMOAIIIOM MaKpPOCKOIIYHUX MMapamMeTpiB
OTPUMaHO TEPMOJIMHAMIYHE CITIBBIHOIICHHS, SIKE 3aJICKUTh B1Jl IPOCTOPOBOI
KOOpAWHATH. Y 1bOMY TIAXOA1 BHUKOPUCTAHO OCHOBHI i7ei MeTomy
HEPIBHOBAYKHOI'O CTATUCTHUYHOrO OINEpaTopa B MOEJHAHHI 3 MEPETBOPEHHSIM
Xabbapaa-CtpaTonoBuya. Bu3HaueHo TepMOaMHAMIYHE CITIBBIIHOIIICHHS JIJIS
CUCTEMHU 3 OJIHOPIIHUM pO3MOALIIOM 4YacTHUHOK. IlepenbaueHo MOXIIMBI
O0COOJIMBOCTI TOBEIIHKM CHUCTEM 3 PI3HUM XapakTepoOM B3aeMOJli B
HEPIBHOBAKHOMY BHUIAAKY. METOJIOM CiJYIOBUX TOYOK 3HANACHO JOMIHYIOY1
BHECKM Y (PYHKIIIO CTAaTUCTUYHOI CyMHU Ta OTPUMAHO BCl TE€PMOJMHAMIYHI
napaMeTpu CUCTEM 3 PI3HUM XapakTepoM B3aeMoii. DopMyBaHHS ClIJI0BOTO
CTaHy Yy BCIX CHCTE€Max B3a€EMOJIIOYMX YACTHHOK IMPH PI3HUX TeMIlepaTypax
Ta PO3MOJIIJIaX YACTUHOK MA€ OJHAKOBY (DI3UYHY MPUPOIY 1 TOMY MOXKE OyTH
OMMCAaHO  OJHAKOBO. Po3risiHyTOo cuUcTeMHM 3  NPUTATAIBHOIO  Ta
BIJIIITOBXYBAJIHHOIO B3aEMOISIMH, a TaKOX CaMOTpaBiTalllifHI CHUCTEMHU.
(A.IL. PeGem, akagemik HAH Vkpainu b.I. JleB, akagemik HAH VYkpainu
A.T". 3aropoaHiii)

e Rebesh, A.P.; Lev, B.l.; Zagorodny, A.G., 2025. Thermodynamic relation for the

systems with inhomogeneous distribution of particles. Condensed Matter Physics,
28, 3, 33502. DOI: 10.5488/CMP.28.33502

ChopmynboBaHO TPHU30HHY MojAenb [emoy-BaitnOepra-Camama 31
CIa0KUMU J13)KO3€()COHIBCHKUMH 3B'S3KaMU MK CHJIBHO aCUMETPUYHUMU
KOHJICHCATaMM CKAJISIPHUX TOJIIB. 3HAMIEHO JBAa CTEPUJIbHI HaJJIETKli 0030HU
Jlerrerra, koHaeHcat bose-EifHIITeiiHa SIKUX YTBOPIOE rajo TEMHOI MaTepii
HABKOJIO TajakTUK. TakoX y pamkax i€l MOJeNl 3alpONOHOBAHO MEXaHI3M
reHeparii Mac HEUTPUHO Ta PO3pPaXxOBAaHO MACH HEUTPUHO. 3alpONOHOBAHO
ekcriepuMeHTanbHuN TecT 11t mojaeni. (K.B. I'puropuriiin)
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e Grigorishin, K.V., 2025. Three-band extension for the Glashow-Weinberg-Salam
model. Acta Physica Polonica B, 56, 8, A2, doi.org/10.5506/aphyspolb.56.8-a2

OTpuMaHO aHAMITUYHUNA BUpa3 JId IUJIA3MOHHOI TYCTHMHHU CTaHIB
JPpaOMHOMNOAI0HOI0 MAaCHBY JXKO3€(DCOHIBCHKUX KOHTAKTIB 1[0 CKJIAAA€THCS 3
N psaiB. BcranoBneHo, mo ryctuHa cta”iB Mae 3N-2 CHHTYISPHOCTI.
[TokazaHo, 110 aHI30TPOMis HAMOUIbIIIE BIUIMBAE HAa TYyCTUHY CTaHIB,
NPU3BOJIAYN IO CYTTEBUX MEPEMIIICHB il CHHTYISIPHOCTEH B3I0BXK OC1 4acTOT.
AMIUTITYIM BCIX MOJ BUPaXalOThCs Yepe3 OPTOrOHAIbHI MOJIIHOMHU, MOJI10HI
no nosaiHomiB Yebumena. (/. bykarosa, [.O. Ctapoay0, 5.0. 3o10Tapiok)

e Bukatova, D.; Starodub, 1.0.; Zolotaryuk, Y., 2025. Spectral properties of the lad-

der-like  Josephson junction array, Phys. Lett. A, 562, 130983.
https://doi.org/10.1016/j.physleta.2025.130983

BcranoBieHo yMmoOBH, 3a SKMX BIJIOYBA€ThCA CTaIud  PO3BUTOK
€KOHOMIKM. Ha OCHOBI BCTAaHOBJIEHHX TEOPEM PO3POOJIEHO METO]
JTOCHIIKEHHS peaIbHUX €KOHOMIUHMX CHCTEM Ha MPEAMET iXHhOTO CTaJIOro
po3BUTKYy. HaBeneHO TOBHY XapaKTEpPUCTUKY CHUCTEM OIOJATKYBaHHs, 3a
JOTIOMOTOI0 SIKHX MOXHA MEPEBECTH €KOHOMIYHY CHCTEMY, IO OMNHCYEThCA
arperoBaHo, B PEKUM CTAJIOr0 PO3BUTKY. OMUCAHO CUCTEMU OIOJATKyBaHHS,
AKI MOXYTh TIEPEBECTH EKOHOMIYHY CHCTEMYy, OMNHCaHy arperoBaHo, B
noTamiiinuil pexxum. [Tokazano, 110 aMeprKkaHcbka eKoOHOMIKa mpoTsarom 2010
- 2014 pp. 6yna O6aU3BKOI0 0 pekuMy cTajoro po3BuTky. (M.C. I'onuap)

e Gonchar, N.S., 2025. American economy and sustainable development. Journal of
Mathematical Finance, 15, 2, 186-232. https://doi.org/10.4236/1mf.2025.152009

BIJALI KOMIPOTEPHOI'O 3ABE3IIEYEHHA HAYKOBHX
JOCJII?KEHD I HAYKOBO-TEXHIYHOI IH®OOPMALII

HaiiBa)XuBIIIUM pe3ybTaTOM BUKOHAHHS MPOEKTY « TeXxHOIOr1yHui
pPO3BUTOK Ta miaATpuMKa Penosurapito Bigkputux aanux HAH Vkpainm» €
3a0€3MeueHHs MPOMHUCIIOBOI €KCIUTyatalli Pemo3urtapito BIAKPUTUX JAHUX
HAH  VYkpainm  DataverseUA  (https://opendata.nas.gov.ua/),  #oro
TEXHOJIOTTYHUI PO3BUTOK, PO3MIIICHHSI Ta 30€piraHHs HayKOBUX JaHUX IS
[IEHTPIB KOJEKTUBHOTO KOPUCTYBaHHS Ta HaykoBUX yctaHoB HAH VYkpainu 31
30€peKEHHSAM TIpaB IHTEJICKTYyaJbHOI BIIACHOCTI JOCHiAHUKIB. [IpoBemeHo
HaBYaHHS KypaTopiB JaHUX Ta KopucTyBauiB. Po3mimieHi B Pemosutapii
DataverseUA HaOopu nanux npociipkeds crniBpoOiTHukiB HAH VYkpainu
OTPUMYIOTh YyHiKaIbHUHN ieHTU(dikaTop DOI, mo 3abe3nedye mnomyk Ta
NOBTOPHE BUKOPUCTAHHS JaHUX JOCIHIJKEHb 31 30€pEKEHHSIM aBTOPCHKUX
npaB HajaBauya HaOopy aanux. (C.A. Ceicrynos, I1.B. Cgipin, FO.B. I'onuap)
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KA®EJIPA TEOPETUYHOI TA MATEMATHYHOI ®I3UKHU

Kadenpa teopernunoi ta marematudHoi ¢izuku (TM®D) KuiBckkoro
akagemiuHoro yHiBepcurery (KAY) mpu I[HcTUTYTI TeopeTuuHOi (i3uku
iM. M.M. boromo6oBa HarmionanpHO1 akagemii HayK YKpaiHM MpOBOJMIIA
HaBYaHHS 1 MIATOTOBKY MAariCTpiB 3a HayKOBO-OCBITHBOIO MPOrpamoro
«Teopernuna Ta wMarematuyHa (Qi3zuka». 3o0Kpema, BHUKIaAadl Kadeapu
YUTAIM CHEHKYPCH 3 TEPEAOBUX HampsMiB (I3MKU KOHACHCOBAHOTO CTaHY,
KBaHTOBO1 ONTHKW Ta KBaHTOBOI 1H(dopMarii, Pi3UKM BUCOKMX €HEprii Ta
IHTEIPOBHUX KBAaHTOBUX CHCTEM, KBAHTOBOI TEOpii MOJIS, 3arajJbHUX MPoOJIeM
TEOPETUYHOI (I3UKM Ta TPOOJEMAaTUKHW HAYKOBUX JociikeHb. Kadenpa
TaKOX MPUAUISE 3HAYHY yBary MiIrOTOBII CTYAEHTIB-TEOPETUKIB 10 BCTYIy B
marictpatypy KAY.

[IpaniBHuku Kadeapu cniabHO 3 HaykoBO-OCBITHIM LIEHTPOM IHCTUTYTY
Ta 13 3anydyeHHAM 1HmUX kKageap KAY opranizoByrOTh HIOpIYHI HIKOJIU 3
Cy4acHUX MpoOJeM TeopeTHudHoi (I3UKU [JIsi CTYJICHTIB Ta acIipaHTIB,
HAyKOBI CeMiHapW M JIEKIlli, BJIAMITOBYIOTh (aKyJIbTaTUBH 3 (I3UKU Ta
MaTEMaTUKW JJIs CTYJIEHTIB 1-Tro 1 2-r0 KypciB (PiI3MYHHUX 1 MaTeMaTHYHHX
(bakyJIbTETIB KUIBCHKUX YHIBEPCUTETIB.

3okpema, y 2025 poui coiBpoOITHUKAMHU 1HCTUTYTY HPOBEACHO Taki
3aXO0/u:

1. 24-28.03.2025. I1Ikona 3 KBaHTOBOi CEHCOPUKH Ta METPOJIOT1I.
Jlextop: Anapiii CemeHOB, JOKTOp Hayk 31 cmeriajibHocTi "[Ipupoanuudi
HayKH'", CTapIINi HAYKOBUH CIIBPOOITHUK.

2. 10-11.04.2025. MixnHapoaHa HayKoBa MOis, MpucBsiueHa BcecBiTHROMY
KBaHTOBOMY JTHIO.
Jlextop: Auapiii CeMeHOB, JOKTOpP HayK 3i crnemianbHOCTI "[IpupoaHuui
HayKu'", cTapiinii HAYyKOBUU CIIBPOOITHHK.

3. 14-15.07.2025. The International Workshop on Unconventional Magnetism
In Quantum Materials.
Jlextop: Cepriii lllapanos, noktop (i3.-MaT. HayK, 3aBiayBay JlabopaTopii.

4. 12.11.2025. Be6inap «/locmaaunbki gani Ta Pemosurapiii DataverseUA».
Jlextop: Cepriii CBICTYHOB, KaHJ. TEXH. HAYK, 3aB11yBay BIJJILTY.
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HAYKOBI DYBJIKAIIT
Momnorpadii

1. 3aropoaniii, A.; Ximiu, O.; AunoHn, Il.; CeictyHoB, C.; Ta iHm1i. Bigkpura
Hayka: Bi3in Hamionanbnoi akanemii Hayxk Ykpainu, 2025, — Kuis:
Axaodemnepioouxa, —202 c. ISBN 978-966-360-555-5
https://akademperiodyka.org.ua/uk/books/scientific_monographs/open-
science/

Crareii B s)xypHagax — 117;
yKpaiHChbKUX — 26, iHo3eMHuX — 91.

KOH®EPEHIIII TA CEMIHAPH

o Ceminap “IIpobiemu TeopeTuHoi (i3UKKU’, TPUCBIYCHUM MMaM’sTI
akagemika Omnekcis Curenka. Kuis, 11 mororo 2025 p.
e KMPB-Ukraine Workshop, 4-6 6epe3ns 2025 p.

e 6-it MixHapoanuii HaykoBuii ceminap “IlIBeris-Ykpaina”, 11 Oepesus
2025 p.

e CaremitHuii cumnosziym «KBaHtoBa Hayka B  YkpaiHi 2025»
B pamkax ['1obanpHOro camiTy AMEpPHKaHCHKOTO (PI3MYHOTO TOBAPUCTBA,
18 6epesns 2025 p.

e Sweden-Ukraine Conference: Theoretical and Computational Physics,
29.04.2025 p.

o XIV Koudepenuis monoaux BueHux “IIpodremu teopeTnyHoi Ppi3uku’,
10-12 gepns 2025 p.

e COST-COSY School (CPCS-2025)«Computational Physics of Confined
Systems: From Life to Material Sciences», 24-26 uepBns 2025 p.

o Interational satellite conference “Statphys in Lviv”’, 30 uepBHs — 3
nunHs 2025 p.

o XIII naykoBuii ceminap nam’sti [1.I. @omina “KBantoBa Teopis mosis ta
Kocmodtoris”, 2 mumHs 2025 p.

e Tperiii aBCTpO-yKpaiHCbKUU ceMiHap, 4 numnHs 2025 p.

e MuixHapoaHa koHdepeHiiss «New Trends in High-Energy Physics»
(ITpucesiuena nam’sti mpodecopa Jlacino €nkoBcbkoro), 15-19 BepecHs
2025 p.

e boromo6oBchki untanusa 2025, 25 nucronana 2025 p.

o XXXI aBua0BChKI YUTAHHS 3 TEOPETUUHOI Pi3uku, 29 rpyans 2025 p.
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HAT'OPOJU TA BII3HAKHU

HEPXABHI HAI'OPOI

Ipemist IIpe3unenTa Ykpainu s Moaoaux BueHux 2025 poxky

noxtop dinocodii 11.B. XKypasenn

HATOPOJI HAH VKPATHU

Ilpemis imeni I'amosa I'eopzia Anmonosuua

akanemik HAH VYkpainu goktop ¢i3.-mar. Hayk FO.I. [30T0B, 1okTOp (i3.-
Mmar. Hayk H.I'. I'yceBa

Hooaxka Ilpe3uoii HAH Ykpainu

yieH-kopecnonienT HAH VYkpainu, nokrop ¢i3.-mat. Hayk E.I'. [lerpoB

MDKHAPOJTHI BIJI3HAKU

Buoamnuii peuenzenm APS
(Amepuxancovxkozo ¢hizuunozo mosapucmaea)

yinen-kopecnonieHT HAH VYkpainu, nokrop ¢i3.-mat. Hayk A.O. CemeHOB

Haropoau
[acTutyty Teopetnunoi gizuku im. M.M. borontobosa
HanionanbHoi akagemii Hayk YKpaiHu

Ilpemia imeni Ilempa @omina
Incmumymy meopemuunoi ¢pizuxu im. M.M. bozoniovosa
Hauionanvnoi akademii nayk Ykpainu

C.H.C., ToKTOp ¢i3.-MaT. Hayk FO.B. [lItanoB
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DEPARTMENT OF HIGH-DENSITY ENERGY PHYSICS

The strong interactions preserve the isospin symmetry between up (u) and
down (d) quarks, which is part of the more general flavor symmetry. In the
case of K-meson formation, if this isospin symmetry were exact, this would
lead to equal numbers of charged (K+ and K—) and neutral (KO and anti-KO0)
mesons being produced in collisions of isospin-symmetric atomic nuclei. We
find that the production of K+ and K— mesons is 18.4% higher than that of
neutral K-mesons. Using well-established models of hadron formation, we
demonstrate that the known effects of isospin symmetry breaking and the
presence of more neutrons than protons in the initial nuclei lead to only a
small (a few percent) deviation of the ratio of charged to neutral kaons from
unity at high energies. Thus, they cannot explain the measurements. New
systematic, high-precision measurements and additional theoretical efforts are
needed to establish the cause of the observed isospin symmetry breaking.
(M.I. Gorenstein, R. Poberezhnyuk)

e Adhikar, H. (NA61/SHINE); Gorenstein, M.; Poberezhnyuk, R., 2025. Excess of

charged over neutral K meson production in high-energy collisions of atomic nuclei.
Nature Communications, 16, 2849. https://doi.org/10.1038/s41467-025-57234-6

A model has been developed to describe the dynamics of strongly inter-
acting matter in relativistic heavy-ion collisions under conditions typical for
the RHIC BES, FAIR CBM, and HADES experimental programs. The model
extends the earlier version of the Integrated HydroKinetic Model (iIHKM) and
takes into account the features of nuclear collisions at lower energies. It in-
cludes five consecutive stages that cover both the microscopic description of
the nonequilibrium state of matter and the macroscopic hydrodynamic evolu-
tion of the equilibrium quark—gluon plasma, while ensuring the conservation
of energy, momentum, and baryon, electric, and strangeness charges. The
model makes it possible to study the properties of matter through the equation
of state, transport coefficients, thermalization rates, and other parameters that
influence observable quantities. It also describes the gradual thermalization of
the system and allows for the possibility of partial thermalization. (M.D.
Adzhymambetov, Yu.M. Sinyukov)

e Adzhymambetov, M.; Sinyukov, Y., 2025. Extension of the integrated hydrokinetic
model to nuclear collision energies relevant for the RHIC Beam-Energy Scan pro-

gram and the research program at GSI-FAIR. Physical Review C, 112, 034906.
doi.org/10.1103/2g39-y1d1

Monte Carlo and analytical studies of the phase structure of three-
dimensional Z(2) and SU(2) gauge theories with Higgs fields have been
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performed. Two different order parameters capable of distinguishing the three
phases of the theory have been calculated: (1) the Fredenhagen—Marcu
operator, which is used to discriminate between the deconfinement and
confinement/Higgs phases, and (2) the Greensite—Matsuyama operator,
recently proposed to distinguish between the confinement and Higgs phases.
The phase diagram of the model is described in detail. (O.A. Borisenko)

e Alles, B. B.; Borisenko, O.; Papa, A., 2025. Confinement-Higgs and deconfinement-

Higgs transitions in three-dimensional Z(2) LGT. Physical Review D, 111, 014509.
https://doi.org/10.1103/PhysRevD.111.014509

DEPARTMENT OF THEORY OF NUCLEI
AND QUANTUM FIELD THEORY

The thermodynamic properties of an interacting relativistic system of
bosonic particles and antiparticles have been investigated. It is shown that at a
constant isospin (charge) density, such a system exhibits four types of phase
transitions to the Bose-Einstein condensate phase. Three types belong to the
second-order phase transition and one to the first phase transition category.
(D. Anchishkin, V. Gnatovskyy, D. Zhuravel, V. Karpenko)

e Anchishkin, D.; Gnatovskyy, V.; Zhuravel, D.; Mishustin, I.; Stoecker, H., 2025.
Four types of phase transitions in interacting boson (meson) matter at high tempera-

tures. Journal of Subatomic Particles and Cosmology, 4, 100073.
https://doi.org/10.1016/j.jspc.2025.100073

It is shown that in a system of particles with or without interaction, the
condensate is formed exclusively by particles that determine the excess
isospin charge. For example, in the system of pi-mesons that arises in nucleus-
nucleus collisions, the condensate will consist of pi-minus mesons, the
number of which exceeds the number of pi-plus mesons. It is shown that the
symmetry breaking of the ground state at zero temperature is the result of a
first-order phase transition associated with the formation of a Bose-Einstein
condensate. At the same time, this phase transition is not spontaneous in the
strict field-theoretical sense, but is instead induced by external particle
injection. (D. Anchishkin, V. Gnatovskyy, D. Zhuravel, V. Karpenko)

e Anchishkin, D.; Gnatovskyy, V.; Kondakova, I., 2025. Ideal Boson Particle-

Antiparticle System at Finite Temperatures. J. Phys. G: Nucl. Part. Phys., 52,
115002. https://doi.org/10.1088/1361-6471/ae1152

The nature and structure of high-energy resonance states in °Be, located
just below and above the p+'Li threshold, are investigated in detail. A
microscopic many-cluster and many-channel model is employed to study the
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formation of these resonances. This model includes three distinct three-cluster
configurations:  *He+*H+p, “‘He+’He+n, and “‘He+d+d, enabling a
comprehensive treatment of all major binary decay channels of °Be, namely
“He+'He, p+'Li, n+'Be, and d+°Li. The primary focus of our analysis is the
structure and dominant decay channels of the twin 17, 2", 3", and 4" resonance
states.

Additionally, we propose and implement a model to clarify how the 2*
resonance states lying below the p+’Li threshold are formed. We demonstrate
that these resonances are Feshbach-type states arising due to coupling of the
open “He+*He channel with the closed channels p+’Li, n+'Be, and d+°Li at
these energies. Overall, the present approach provides a realistic description
of the experimentally observed resonance spectrum near the ’Li+p decay
threshold, including negative-parity states 1 and 2 . Our results are consistent
with other microscopic calculations but offer more detailed insight into the
internal structure and decay pathways of these resonances. (V.l. Zhaba,
Yu.A. Lashko, V.S. Vasilevsky)

e Zhaba, V.l.,; Lashko, Yu.A.; Vasilevsky, V.S., 2025. Many-channel microscopic

cluster model of °Be: Formation of high-energy resonance states, Phys. Rev. C, 112,
014328 (15 pp.), 2025. https://doi.org/10.1103/r7fr-n59r

An analogy has been discovered between non-relativistic quantum
mechanics in Madelung's formulation and quantum geometrodynamics based
on the generalized Wheeler-DeWitt equation for maximally symmetric space.
Equations for matter of the hydrodynamic type, equivalent to the continuity
equation and the quantum analogue of Euler's equation, have been obtained.
Explicit analytical solutions of the equations describing the dependence of the
cosmic scale factor on conformal time for different cosmological systems
have been found. (V.E. Kuzmichev, V.V. Kuzmichev)

e Kuzmichev, V.E.; Kuzmichev, V.V, 2025. Minisuperspace quantum cosmology in
the Madelung—-Bohm formalism Ukr. J. Phys., 70, 217-228.
doi.org/10.15407/ujpe70.4.217

For the study of the quantum quartic anharmonic oscillator, a classic and
traditional model in both quantum mechanics and quantum field theory, we
have employed and demonstrated a method based on the expansion of the
system’s wave function in a complete set of harmonic oscillator
eigenfunctions. We have calculated and constructed the wave functions of the
anharmonic oscillator for various values of the oscillator coupling constant A.
Furthermore, an improved and modified expansion method, using a
generalized optimizing oscillator basis with variable frequency, has been
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proposed and studied in detail. This improved method drastically accelerates
the convergence of the expansions over the entire range of the coupling
constant A, thereby substantially increasing the efficiency of the method and
allowing calculations with a very small number of basis functions in the
expansion. (V.A. Babenko, A.V. Nesterov)

e Babenko, V.A.; Nesterov, A.V., 2025. Study of the quartic anharmonic oscillator us-
ing expansion in the oscillator basis. International Journal of Modern Physics A, 40,
2550073. https://dx.doi.org/10.1142/S0217751X25500733

DEPARTMENT OF MATHEMATICAL METHODS
IN THEORETICAL PHYSICS

The new u-deformed Einstein field equations are derived from the
generalized thermodynamic functions of the u-deformed analog of Bose gas
model, by applying the (adapted) Verlinde’s approach. The basic role of the
deformation parameter is shown: it provides the possibility to vary the value
of the cosmological constant. Due to this, an interesting treatment of the
cosmological constant (CC) problem within the framework of u-deformation
Is suggested. Namely, by viewing the derived u-deformed CC as an effective
one and varying the parameter u appropriately, we gain the possibility to
drastically reduce the CC, to get for it the well-known extremely tiny
observable value. The relation to dark matter turns out to be of basic
importance. (O.P. Mykhailiv, Yu.A. Mishchenko, O.M. Gavrilik)

e Mykhailiv, O.P.; Mishchenko, Yu.A.; Gavrilik, O.M., 2025. The p-Deformed Ein-

stein Field Equations with p-Dependent Effective Cosmological Constant. Ukr. J.
Phys., 70, 12, 831-843. doi.org/10.15407/ujpe70.12.831

A resonant tunneling influence of an extremely thin potential well on the
transmission of quantum particles through a barrier with an arbitrary profile
has been investigated. In the limit as the well width tends to zero, the
transmission probability through this barrier is shown to be blocked for all
parameter values of the well, except isolated points (a filter effect). The
scenario of this effect has been described: with the squeezing of the well, as
its thickness decreases, the resonant peaks become sharper and in the
squeezing limit, they form a resonance set of discrete points, at which the
tunneling of particles becomes perfect. (Y.O. Zolotaryuk, A.V. Zolotaryuk)

e Zolotaryuk, Y.; Zolotaryuk, A.V., 2025. Influence of a squeezed prewell on tunneling

properties and bound states in heterostructures. Ann. Phys. NY, 477, 169999. doi:
10.1016/j.a0p.2025.169999
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The tunneling of obliquely incident electromagnetic waves with the
transverse-magnetic polarization on a non-magnetic bilayer structure with
balanced gain and loss regions having parity-time symmetry has been
investigated. The general formulas for the transmission-reflection amplitudes
expressed in terms of the matrix that connects the boundary conditions of the
magnetic field at the external sides of the layers have been derived. The
conditions for perfect (zero reflection) tunneling through the systems with
PT-symmetry have been found. (A.V. Zolotaryuk)

e Zolotaryuk, A.V.; Tsironis, G.P.; Kovalchuk, S., 2025. Tunneling of electromagnetic

waves through bilayers: Special cases and point approximations. Low Temp. Phys.,
51, 695-701. doi: 10.1063/10.0036528

In the Bose—Einstein condensate dark matter (DM) model, it is shown
that axion-like interaction induces an alternation of stable and unstable
phases, depending on the amplitude of the condensate’s wave function. The
first unstable phase arises at small amplitude, whereas the stable phase —
emerging at larger amplitude — forms a dense core and suppresses quantum
fluctuations in the DM halo of galaxies once the threshold of 12% of the total
mass is reached. Differences in the influence of quantum fluctuations on the
thermodynamics of DM with varying phase composition lead to a first-order
phase transition, as confirmed by the analysis of DM states in the galaxy NGC
2366 and its analogs. Although the DM indicators in NGC 2366, with a stable
phase fraction of 19%, belong to the supercritical region, the phase transition
allows a clear separation of stable DM configurations from unstable ones.
(A.V. Nazarenko)

e Nazarenko, A.V., 2025. Macroscopic states in Bose—Einstein condensate dark matter
model with axionlike interaction. Eur. Phys. J. C, 85, 10, 1171.
doi.org/10.1140/epjc/s10052-025-14893-5

We have considered classical and quantum quadratic abcd Lax algebras
with rational classical and quantum gl(n) xgi(n)-valued abcd tensors satisfying
a set of quadratic “differential” or ‘“semi-dynamical” Yang-Baxter-type
equations generalizing those of Freidel and Maillet. The linearization of the
corresponding quadratic structure leads to linear tensor structure with the
classical gl(n) xgl(n)-valued non-skew-symmetric rational r-matrix coinciding
with a quasi-graded deformation of the standard skew-symmetric rational r-
matrix. The classical and quantum abcd structures corresponding to the
simplest n= 2 case were considered in detail. (T. Skrypnyk)

o Skrypnyk, T., 2025. On new rational non-dynamical ABCD-matrices for quadratic

classical and quantum algebras. Nucl. Phys. B, 1017, 116936.
doi.org/10.1016/j.nuclphysb.2025.116936
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The finite-temperature deformation of the sine kernel Fredholm
determinants acting on closed contours has been considered. These types of
expressions usually appear as static two-point correlation functions in models
of free fermions and can be equivalently presented in terms of Toeplitz
determinants. The corresponding symbol, or the phase shift, is related to the
temperature weight. An elementary method for obtaining the large-distance
asymptotic behavior has been presented even when the phase shift has a non-
zero winding number. This is achieved by deforming the original kernel to the
so-called effective form factors kernel that has a completely solvable matrix
Riemann-Hilbert problem. This approach is then used to explicitly determine
the resolvent and address the subleading corrections. Also, the Szego, Hartwig
and Fisher, and Borodin-Okounkov asymptotic formulas have been recovered.
(O. Gamayun, Yu. Zhuravlev)

e Gamayun, O.; Zhuravlev, Yu., 2025. On finite-temperature Fredholm determinants.

Physica D: Nonlinear Phenomena, 479, 134716.
https://doi.org/10.1016/].physd.2025.134716

DEPARTMENT OF ASTROPHYSICS
AND ELEMENTARY PARTICLES

Observations of eleven compact star-forming galaxies in the redshift
range z = 0.6-1.0 are carried out with the Hubble Space Telescope to derive
the shape of ionizing continuum in a rest-frame wavelength range of 600-
900 A. The stellar ionizing radiation is usually detected in these galaxies.
But, in this study, for the first time gaseous ionization emission is discovered
observationally in two galaxies as a bump just bluewards of the Lyman
continuum limit at 912 A. (Academician of the NAS of Ukraine Y.I. Izotov,
N.G. Guseva)

e lzotov, Y.l.; Schaerer, D.; Worseck, G.; Guseva, N.G.; Verhamme, A.; Simmonds,
C.; Chisholm, J., 2025. A great diversity of spectral shapes in the ionising spectra of
z ~ 0.6-1 galaxies revealed by HST/COS and possible detection of nebular LyC
emission.  Astronomy and Astrophysics, 704, Al19. DOI:10.1051/0004-
6361/202556004

Latest results from the Dark Energy Spectroscopic Instrument (DESI)
suggest that dark energy may be nontrivially evolving with time rather than
remaining constant. DESI’s second data release (DR2), the most precise
measurement yet of cosmic expansion, indicates that the dark-energy
equation-of-state parameter, w(z), evolves with time, favouring models in
which dark energy is phantom-like (w < —1) in the past, beyond redshift z =
0.5, while it becomes quintessence-like (w > —1) at lower redshifts, closer to
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the present epoch. In a recent study, we show that this behavior arises if dark
energy originates from a scalar field, rather than a fixed cosmological
constant, in the higher-dimensional braneworld framework. Such a framework
provides an excellent fit to DESI DR2 data alongside observations from Type
la supernovae and the cosmic microwave background. In the braneworld
scenario, our 3+1-dimensional Universe is viewed as a membrane (brane)
embedded in a larger 4+1-dimensional space. This framework, pioneered by
Varun Sahni and Yuri Shtanov in the early 2000s, now gains fresh motivation
from DESI’s findings — offering a tantalizing hint that extra dimensions may
subtly influence cosmic expansion. (Yu.V. Shtanov)

e Mishra, S.S.; Matthewson, W.L.; Sahni, V.; Shafieloo, A.; Shtanov, Yu., 2025.
Braneworld Dark Energy in light of DESI DR2. JCAP, 11, 018. DOI:10.1088/1475-
7516/2025/11/018

For twisted bilayer graphene with layers rotated at a small angle relative
to each other, an analytical expression for the free energy of two impurities
with spins (Ruderman-Kittel-Kasuya-Yosida interaction) was obtained using
perturbation theory. Near the so-called “magic” angle, where the Hamiltonian
of the system reduces to that of graphene but with a significantly reduced
Fermi velocity, effective interaction constants for quadratic and quartic spin
impurity terms have been obtained. The functional dependence of these
interaction constants on the distance between impurities, the angle of rotation
of the layers, temperature, and chemical potential has been calculated.
Conditions have been identified under which the effective interaction of
quadratic spin terms becomes significantly weaker than the biquadratic
interaction, and the arrangement of impurities with spin ordering will be
predominantly determined by the biquadratic interaction. (Academician of the
NAS of Ukraine V.P. Gusynin)

e Oriekhov, D.O.; Osterholt, T.T.; Duine, R.A.; Gusynin, V.P., 2025. RKKY quadratic
and biquadratic spin-spin interactions in twisted bilayer graphene. Phys. Rev. B, 112,
4,045142. DOI:10.1103/wkp4-2n5b

DEPARTMENT OF THEORY OF QUANTUM PROCESSES
IN NANOSYSTEMS

The results of quantum-chemical ab initio calculations of the electronic
and conformational properties of the functionalized photochromic molecule
DASA were applied to the interpretation of the ordering features and
differences in the contrast of its open and closed forms in STM experiments,
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and the possibility of the coexistence of both forms in the mixed structure of
monolayers was substantiated. (O.L. Kapitanchuk)

e Senenko, A.l.; Marchenko, A.A.; Kurochkin, O.; Kapitanchuk, O.L.; Kravets, M.;
Nazarenko, V.G.; Sashuk, V., 2025. Spontaneous switching and fine structure of
donor-acceptor Stenhouse adducts on Au(111l). Nanoscale, 17, 214-218.
https://doi.org/10.1039/D4NR03942D

The Landau-Lifshitz equation for the dynamics of collective
magnetization in a synthetic antiferromagnet (SAF) nanoparticle was
analytically solved, and a barrier-free switching regime was discovered under
the action of a short pulse of a small amplitude magnetic field applied
perpendicular to the SAF plane. (S.P. Kruchinin)

e Dzhezherya, Yu.; Kalita, V.; Polynchuk, P.; Kravets, A.; Korenivski, V.; Kruchin-

in, S.; Belucci, S., 2025. Fast barrier-free switching in synthetic antiferromagnets,
Scientific Reports, 15, 931. https://doi.org/10.1038/s41598-024-67287-0

A mechanism for quantum communication between nanomagnets
embedded in microwave resonators has been proposed. The mechanism is
based on the formation of a superexchange coupling between localized
magnons formed in resonators due to the interaction of the electromagnetic
mode of the resonator with the magnetostatic mode of spin excitation in the
nanomagnet. The superexchange coupling is manifested in the tunneling of a
magnetostatic magnon through a ferromagnetic chain connecting
nanomagnets. (Corresponding member of the NAS of Ukraine E.G. Petrov,
S.M. Tunyk)

e Tunyk, S.M.; Petrov, E.G., 2025. Coherent transfer of magnon along a
ferromagnetic chain. The 13-th international research and practice conference
“Nanotechnology and Nanomaterials” (NANO-2025), Book of Abstracts, p. 492.
http://www.iop.kiev.ua/ua/nanotechnology-and-nanomaterials-nano-2025/

DEPARTMENT OF THEORY OF NONLINEAR PROCESSES
IN CONDENSED MATTER

The density of states and differential entropy per particle are analyzed for
Dirac-like electrons in graphene subjected to a perpendicular magnetic field
and an in-plane electric field. The study considers ballistic electrons and also
includes the effect of small impurity scattering. In the latter case, the limit of
zero magnetic field and the so-called collapse of Landau levels in graphene
are examined analytically. By comparing the results with numerical
calculations for graphene ribbons, we demonstrate that the Landau state
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counting procedure must be modified for Dirac-like electrons, leading to a
field-dependent Landau level degeneracy factor. (S.G. Sharapov)

e Chaika, A.A.; Kulynych, Ye.; Oriekhov, D.O.; Sharapov, S.G., 2025. Density of states
and differential entropy in the Dirac materials in crossed magnetic and in-plane
electric fields. Physical Review B, 111, 085426. DOI: 10.1103/PhysRevB.111.085426

The exact analytical expressions for the zero-temperature current in the
"left electrode—molecular contact-right electrode” systems, where the role of
contact is played by conjugated oligomers of polyparaphenylene and
polynaphthalene, are obtained. The dependences of the current on the number
of monomers, the coupling parameter characterizing the coupling between the
contact and electrodes, and the potential difference between the left and right
electrodes are derived. (L.l. Malysheva)

e Malysheva, L., 2025. Electron transport in bounded conjugated oligomers. Low
Temp. Phys., 51, 5, 636-642. https://doi.org/10.1063/10.0036530

For an overdamped Josephson junction that takes into account the
transparency of the dielectric layer, and, as a result, has a non-sinusoidal
current-phase dependence, the evolution of the Josephson phase over time and
the current-voltage characteristics are found analytically. The average voltage
drop across the junction decreases with increasing transparency. When
thermal fluctuations are taken into account in the phase dynamics, it is found
that the average residence time of the transition in the superconducting state
increases sharply with decreasing transparency of the dielectric layer.
(Y.O. Zolotaryuk, 1.0O. Starodub)

e Shutovskyi, A.M.; Sakhnyuk, V.; Starodub, 1.O.; Zolotaryuk, Y., 2025. Influence

of a dielectric layer transparency on the overdamped Josephson junction dynamics.
Low Temp. Phys., 51, 596-603. doi.org/10.1063/10.0036518

The novel twelve-component and six-component nonlinear integrable
dynamical systems on quasi-one-dimensional lattices have been developed.
Two types of admissible symmetries for the twelve-component system and
one type of symmetry for the six-component system have been established.
The total local current is shown to support the charge transportation only by
four of the six subsystems incorporated into the twelve-component system
under study. The twelve-component system is able to model the effects of an
external parametric drive and external uniform magnetic field via time

dependencies and phase factors of intersite coupling parameters.
(O.0. Vakhnenko)
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e Vakhnenko, O.0.; Vakhnenko, V.O., 2025. Integrable twelve-component nonlinear
dynamical system on a quasi-one-dimensional lattice.  SIGMA, 21, 089.
https://doi.org/10.3842/SIGMA.2025.089

Energy spectrum of quasi-one-dimensional electrons in an atomic chain is
calculated, using solutions of the Dirac equation. Integrability of Dirac
equations whose solutions describe one-dimensional propagation of electrons
bound with the Coulomb field of chain atoms, is provided by the existence of
the full set of integrals of motion. This set includes Hamiltonian of the
system, projections of electron momentum on the chain axis, electron total
angular momentum and relativistic vector of spin polarization. A new spinor
invariant of motion is found which leads to random degeneration of the
electron spectrum with respect to spin quantum number. (A.A. Eremko,
L.S. Brizhik, Academician of the NAS of Ukraine V.M. Loktev)

e Eremko, A.; Brizhik, L.; Loktev, V., 2025. Bound electron states in a charged chain

within the Dirac description. Low  Temp. Phys., 51, 680-687.
https://doi.org/10.1063/10.0036744

DEPARTMENT OF THEORETICAL
AND COMPUTATIONAL BIOPHYSICS

Molecular dynamics simulations of five systems with DNA, water
molecules, and alkali metal cations (Li*, Na*, K*, Rb", Cs") were performed.
Based on the obtained trajectories, the vibrational spectra of the elements of
the studied systems were calculated using two independent approaches based
on the autocorrelation functions of the velocities and on the autocorrelation
functions of the dipole moments. Analysis of the infrared spectra of DNA in
solutions with different salts showed that the studied ions have little effect on
the vibrational dynamics of the atomic groups of DNA. The exception is Li*
ions, the effect of which is observed in the spectral range corresponding to the
vibrations of the double helix backbone lie. Using the calculated spectra of the
density of vibrational states of cations localized in different regions of DNA,
the effect of the nature of the hydration of ions on their vibrational dynamics
was revealed. Additionally, the spectra of the density of vibrational states of
water molecules of the hydration shells of the studied ions were calculated
and it was shown that in the obtained spectra an isosbestic point is observed,
which arises due to steric constraints caused by the DNA surface and also by
the ions. (T.L. Bubon, S.M. Perepelytsya)

e Bubon, T.; Azizi, K., 2025. Effects of alkali-metal counterions on the vibrational

dynamics of the DNA hydration shell. The Journal of Physical Chemistry B, 129
(1), 28-40. DOI:10.1021/acs.jpch.4c04449
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The paper analyzes the problems of the observer and measurement in
quantum mechanics, outlined by P. Dirac and J. Bell, based on a critical
rethinking of classical and modern approaches. A new analytical model of a
measurement experiment is proposed, that allows for a new interpretation of
the role of measurement, and its main consequences are discussed.
(E.S. Kryachko)

e Kiryachko, E.S., 2025. On Generalization of the Eigenvalue Problem in Quantum
Measurement: A Measurement That Would Be Better Not To Exist. Annali
d’Italia, 63, 34-42. https://doi.org/10/5281/zen0do0.14726348

The model of DNA macromolecule deformation is presented that takes
into account both external and internal deformation components and their
interrelation. The external components describe the twisting and stretching of
the double helix, while the internal components are characterized by the
relative displacement of structural elements within the base pairs of the
double helix. The model assumes an interaction between the twisting and
stretching deformations and the internal component. As a result, a
counterintuitive behavior is revealed: under the action of a stretching force,
the DNA double helix can undergo an increase in twisting. This anomalous
behavior persists until a certain critical force is reached, after which the
molecule exhibits more normal behavior, unwinding in response to further
stretching. The results emphasize the crucial role of the interaction between
the internal and external components in the mechanics of the double helix
under the influence of an applied force in the piconewton range. The model
agrees well with experimental data, confirming its reliability. (P.P. Kanevska,
S.N. Volkov)

e Kanevska, P.P.; Volkov, S.N., 2025. Conformation impact in the deformation of
DNA TATA-box. Ukrainian Journal of Physics (accepted).

DEPARTMENT OF SYNERGETICS

Using optical nonclassicality as an example, a method for detecting
quantum resources under informationally incomplete measurements is
proposed. We have developed an approach, which is applicable to single-
mode quantum states conditionally prepared via measurements on the other
mode of a two-mode system. A rigorous theoretical description of the steering
of hidden (latent) nonclassicality is introduced as a class of correlations that
goes beyond quantum entanglement and quantum discord. The obtained
results ensure the correct identification of latent nonclassicality in practical
measurement scenarios and extend the possibilities for the experimental
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analysis of guantum properties of optical fields. (Corresponding member of
NAS of Ukraine A.O. Semenov, V.S. Kovtoniuk)
e Kovtoniuk, V.S.; Klimov, A.B.; Semenov, A.A., 2025. Latent optical nonclassical-

ity of conditionally prepared states. Phys. Rev. A, 111, 053701.
https://doi.org/10.1103/PhysRevA.111.053701

A circular-beam model is proposed to describe propagation of quantum
light in a turbulent atmosphere. This model eliminates the systematic error
arising from the essentially non-Gaussian shape of the beam after it passes
through the atmosphere. The results obtained have a wider range of
applications compared to earlier approaches and provide a new practical tool
for analyzing atmospheric quantum channels. (Corresponding member of
NAS of Ukraine A.O. Semenov, |. Pechonkin)

e Pechonkin, I.; Klen, M.; Semenov, A.A., 2025. Circular-beam approximation for
guantum channels in a turbulent atmosphere. Phys. Rev. A, 112, 063716.
https://doi.org/10.1103/pv7]-4zpf

We have proposed a scheme for detecting pairs of microwave photons,
which is an extension of the existing single-photon threshold detector—a
Josephson photomultiplier. To achieve a two-photon detection threshold, we
employ a two-photon interaction between two resonators, which stems from
the nonlinearity of the superconducting quantum interferometric device that
connects the resonators. For realistic system parameters, we have
demonstrated that detection accuracy of over 99% can be achieved in less than
50 ns. The proposed detector could improve the accuracy of superconducting
qubit state readout in circuit quantum electrodynamics. It could also serve as a
“building block” for a microwave photon-number-resolving detector.
(E.V. Stolyarov)

e Stolyarov, E.V.; Baskov, R.A., 2025. Detector of microwave photon pairs based on
a Josephson photomultiplier. Phys. Rev. Res., 7, 03326.
https://doi.org/10.1103/6p8x-snzm

e Stolyarov, E.V.; Andriichuk, V.L.; Sokolov, A.M., 2025. Two-photon coupling via
Josephson element: Breaking the symmetry with magnetic fields. Phys. Rev. B,
111, 214517. https://doi.org/10.1103/w12t-92qqg

For the system with inhomogeneous distribution of macroscopic
parameters we obtain thermodynamic relation which depends on the spatial
coordinate. In our approach, to obtain such a relation we use the basic ideas of
the method of nonequilibrium statistical operator combined with the
Hubbard-Stratonovich transformation. First of all, we define the
thermodynamic relation for the system with homogeneous distribution of
particles. Possible behavior peculiarities of systems with different character of
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interaction in nonequilibrium case are predicted. By saddle-point method we
find the dominant contributions to the partition function and obtain all
thermodynamic parameters of the systems with different character of
interaction. The formations of saddle state in all systems of interacting
particles at different temperatures and particle distributions have the same
physical nature and therefore they can be described in the same way. We
consider the systems with attractive and repulsive interactions as well as self-
gravitating systems. (A.P. Rebesh, Academician of the NAS of Ukraine

B.1. Lev, Academician of the NAS of Ukraine A.G. Zagorodny)
e Rebesh, A.P.; Lev, B.l.; Zagorodny, A.G., 2025. Thermodynamic relation for the
systems with inhomogeneous distribution of particles. Condensed Matter Physics,
28, 3, 33502. DOI: 10.5488/CMP.28.33502

The three-band Glashow-Weinberg-Salam model with weak Josephson
couplings between strongly asymmetrical condensates of scalar fields is
formulated. We have found two sterile ultra-light Leggett bosons the Bose-
Einstein condensate of which forms dark matter halos around galaxies. Within
the framework of this model, a mechanism for the generation of neutrino
masses is proposed and the neutrino masses are calculated. An experimental
test for the model is proposed. (K.V. Grygorishin)

e Grigorishin, K.V., 2025. Three-band extension for the Glashow-Weinberg-Salam
model. Acta Physica Polonica B, 56, 8, A2, doi.org/10.5506/aphyspolb.56.8-a2

An analytical expression for the plasmon density of states of a ladder-
shaped array of Josephson junctions consisting of N rows is obtained. It is
established that the density of states has 3N-2 singularities. It is shown that
anisotropy has the greatest effect on the density of states, leading to
significant shifts of its singularities along the frequency axis. The amplitudes
of all modes are expressed in terms of orthogonal polynomials similar to the
Chebyshev polynomials. (D. Bukatova, 1.0O. Starodub, Y.O. Zolotaryuk)

e Bukatova, D.; Starodub, 1.0.; Zolotaryuk, Y., 2025. Spectral properties of the lad-

der-like  Josephson junction array, Phys. Lett. A, 562, 130983.
https://doi.org/10.1016/].physleta.2025.130983

Conditions under which sustainable economic development occurs have
been established. Based on the established theorems, a method has been
developed for studying real economic systems with respect to their sustainable
development. A complete characterization is provided of taxation systems
capable of bringing an economically aggregated system into a regime of
sustainable development. A definition of sustainable development for aggregated
economic systems is given, along with a complete description of taxation
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systems that ensure such sustainable development. It is shown that the U.S.
economy during 2010-2014 was close to a sustainable development regime.
(M.S. Gonchar)

e Gonchar, N.S., 2025. American economy and sustainable development. Journal of
Mathematical Finance, 15, 2, 186-232. https://doi.org/10.4236/1mf.2025.152009

DEPARTMENT OF COMPUTER MAINTENANCE
DEPARTMENT OF COMPUTING SUPPORT FOR RESEARCH
AND SCIENTIFIC & TECHNICAL INFORMATION

The most important result of the project «Technological Development
and Support of the Open Data Repository of the NAS of Ukraine» is to
provision of the industrial operation of the Open Data Repository of the NAS
of Ukraine DataverseUA (https://opendata.nas.gov.ua/), as well as its
technological development, and the storage of scientific data for the Centers
of Collective Usage of the NAS of Ukraine and scientific institutions with
preservation of the intellectual property rights of researchers. Training of data
curators and users was carried out. Datasets stored in the Repository
DataverseUA are assigned a unique DOI, ensuring the searchability and reuse
of research data while the dataset provider's copyright remains intact.
(S. Svistunov, P. Svirin, Y. Gonchar)

DEPARTMENT OF THEORETICAL AND MATHEMATICAL PHYSICS

The Department of Theoretical and Mathematical Physics (TMP) of Kyiv
Academic University (KAU) at the Bogolyubov Institute for Theoretical
Physics of the National Academy of Sciences of Ukraine (BITP) provides
education and training of master’s degree students under the scientific and
educational program "Theoretical and Mathematical Physics". In particular,
the teachers of the department teach specialized courses in the latest areas of
condensed matter physics, quantum optics and quantum information, high-
energy physics and integrated quantum systems, quantum field theory, general
problems of theoretical physics and issues of scientific research. The
department also pays significant attention to preparing students of theoretical
physics for admission to the KAU master's program.

The staff of the department together with the Scientific and Educational
Center of the BITP and with the involvement of other departments of the
KAU organize annual schools on the modern problems of theoretical physics
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for students and postgraduate students, scientific seminars and lectures,
organize elective courses in physics and mathematics for 1st and 2nd year
students of the physics and mathematics faculties of Kyiv universities.

In particular, in 2025 the following events were held:

1. March 24-28, 2025. Quantum Sensing and Metrology School.

Lecturers: Andriy Semenov, Doctor of Sciences in the field of "Natural
Sciences", Senior Researcher of the BITP.

2. April 10-11, 2025. International scientific event dedicated to the
World Quantum Day.

Lecturers: Andriy Semenov, Doctor of Sciences in the field of "Natural
Sciences", Senior Researcher of the BITP.

3. July 14-15, 2025. The International Workshop on Unconventional
Magnetism in Quantum Materials.

Lecturers: Serhiy Sharapov, Doctor of Physical and Mathematical
Sciences, Head of the Laboratory of the BITP.

4. November 12, 2025. Webinar “Research Data and the DataverseUA
Repository™.

Lecturer: Serhiy Svistunov, Ph.D., Head of the Department of the BITP.

SCIENTIFIC PUBLICATIONS
Monographs

1. Zagorodny, A.; Khimich, O.; Andon, F.; Svistunov, S.; and others. Open
Science: The Vision of the National Academy of Sciences of Ukraine,
2025, — Kyiv: Akademperiodyka, —202 pp. ISBN 978-966-360-555-5
https://akademperiodyka.org.ua/uk/books/scientific_monographs/open-
science/

Papers in Journals: 117:
Ukrainian journals — 26, International journals — 91.

CONFERENCES & SEMINARS

* Seminar “Problems of Theoretical Physics”, dedicated to the memory of
Academician Oleksiy Sitenko, Kyiv, February 11, 2025

« KMPB-Ukraine Workshop, March 4-6, 2025

* 6th International Scientific Seminar “Sweden-Ukraine”, March 11, 2025
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» Satellite Symposium “Quantum Science in Ukraine 2025 held as part of the
Global Summit of the American Physical Society, March 18, 2025

» Sweden-Ukraine Conference: Theoretical and Computational Physics, April
29, 2025

« XIV Conference of Young Scientists “Problems of Theoretical Physics”,
June 10-12, 2025

« COST-COSY School (CPCS-2025) “Computational Physics of Confined
Systems: From Life to Material Sciences”, June 24-26, 2025

* International satellite conference “Statphys in Lviv”, June 30 — July 3, 2025
« XIII Scientific Seminar in Memory of P.I. Fomin “Quantum Field Theory
and Cosmology”, July 2, 2025

* Third Austro-Ukrainian Seminar, July 4, 2025

* International Conference “New Trends in High-Energy Physics” (Dedicated
to the Memory of Professor Laszlo Yenkovsky), September 15-19, 2025

* Bogolyubov Readings 2025, November 25, 2025

« XXXI Davydov Readings in Theoretical Physics, December 29, 2025

PRIZES AND AWARDS

STATE AWARDS
Prize of the President of Ukraine for young scientists

Doctor of Philosophy D.V. Zhuravel

NAS OF UKRAINE AWARDS

Georgy Antonovich Gamow Prize
of the National Academy of Sciences of Ukraine

Academician of the NAS of Ukraine Doctor of Physics and Mathematics
Y.l. 1zotov, Doctor of Physics and Mathematics N.G. Guseva

Gratitude of the Presidium of the NAS of Ukraine

Corresponding Member of the NAS of Ukraine, Doctor of Physics and
Mathematics E.G. Petrov
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INTERNATIONAL AWARDS
APS Outstanding Referee

Corresponding Member of the NAS of Ukraine,
Doctor of Physics and Mathematics A.O. Semenov

AWARDS
of the Bogolyubov Institute for Theoretical Physics
of the National Academy of Sciences of Ukraine

Petro Fomin Prize
of the Bogolyubov Institute for Theoretical Physics
of the National Academy of Sciences of Ukraine

Senior Researcher, Doctor of Physics and Mathematics Yu.V. Shtanov

36



Peoaxmopu
1.0. Cmapooy6, A.1. Cumniuenxo

37



