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YBaxaeMble KOAEru, Aoporue Apy3bsi!

HUL «KypyaTtoBCKmi MHCTUTYT» — [TUAD — MHOronpoOQUAbHbIN MEXAUCLUMIAMHAPHbIN Hay4YHbIN
LIEHTP, KOTOPbIH BXOAMT B cocTaB HaLMOHaAbHOr0 MCCAEAOBATEALCKOIO LiEHTpa «KypyaToBCKUM
MHCTUTYT» C CaMOro Ha4aAa ero obpa3oBaHus.

CornacHo Yka3sy lNpesuaeHta PO ot 25.07.2019 Ne 356 «O mepax o pa3BUTUH CUHXPOTPOHHbIX
M HEUTPOHHbIX UCCAEAOBaAHUN M MCCAEAOBATEALCKOM MHGPACTPYKTYypbl B Poccurickon deaepa-
umu», a TakxKe B paMkax MepornpUsaTUIA HaLUMOHaAbHOIo NpoeKTa «Hayka n yHuBepcutetbl» U de-
AEPAAbHOU Hay4YHO-TEXHUYECKOM MPOrpaMmMbl Pa3BUTHUS CUHXPOTPOHHbIX M HEUTPOHHbIX MCCAEAO-
BaHUN U UCCAEAOBATEALCKOM MHOPACTPYKTYpbl B Poccuirickon ®eaepaumnn Ha 2019-2027 roabl
B HUL «KypyaTtoBCKMU UHCTUTYT» — [TMAD ycrnewHo peasnsyroTcs MPOEKTbl Ha YHUKaAbHOM
Hay4yHOW YCTaHOBKE KAacca «MeracaneHc» — peakTtopHoM komnrekce UK. B 2022 r. peak-
T0p NMNK 6bIA MTAGHOBO BbIBEAEH Ha O4YEPEAHOM YPOBEHb MOLLHOCTM A0 10 MBT. AKTMBHO BeAyTCS
paboTbl 10 U3roTOBAEHMIO M nocTaBke 20 3KCNepUMEHTaAbHbIX CTaHLIMM.

B atom roay 6biA cAeAaH CEPLE3HbIN LLar U B 4aCcTu pa3BUTUST SAEPHON MeanLUmMHbI. B 2022 r.
3aBepLUEeHbl MPOEKTHbIE PabOoTbl M MOAYHYEHbI MOAOKHUTEAbHbIE 3aKAIOYEHUS [AaBroCaKCnepTu3bl
Ha CTPOUTEAbCTBO Ha base umkAoTpoHa LI-80 papnMou30TONHOro KOMMAEKca «M30Ton» AAsl pas-
BUTHS METOAOB HapabOTKM PaAMOHYKAMAOB M MOAYYEHMWS LUMPOKOrO CreKTpa PasrMou30TOrnoB
ANAI AM@THOCTUKM U Teparnmm OHKOAOTMYECKMX, CEPAEYHO-COCYAUCTBIX, HEBPOAOTMYECKUX U OPTaAb-
MOAOTrM4eCcKmx 3aboreBaHMi, a TakkKe OHKOOPTaAbMOAOrMYECKOro KoMrAekca «OKO» AAST AeHEHMS
3/0KauyeCTBEHHbIX HOBOOOPa30BaHUI raa3a n opbuTbl. AaHHbIE KOMIAEKChI CTaHyT 4YacTblo Ha-
Y4YHO-06pa30BaTEAbHOIO LIEHTPA AEPHON MEAULIMHBI — CTPYKTYPbI HULL «Kyp4YaToBCKMIU MHCTUTY .

MHOroAeTHue TpaAuLmMn, YHUKaAbHbIN Hay4YHbIN, TEXHOAOTMYECKUN N KaAPOBbIM MOTEHLUMAA —
BOT roKa3aTeAn BbICOYaMLLEro npopeccmoHarn3ma, aHeprum u AobBm K CBOEMY AEAY MOLLHOM
KOMaHAbI Kyp4aTtoBCKOIro MHCTUTyTa!

CeroaHs HUL «KypuyaTOBCKUN UHCTUTYT» — OAMH U3 KPYMHEULLUUX U MPU3HAHHBLIX B MWUPE MUC-
CAEAOBaTeAbCKMX LIEHTPOB Poccumn, BeAYLUMU QYHAGMEHTaAbHbIE U MPUKAGAHbIE MCCAEAOBAHUS
B pa3AnyHbIX 0OAACTAX.

[MycTb 1 B AaAbHeVLEM paboTa BbICOKOKBAaAUPULIMPOBAHHbIX CMIELIMAANCTOB, MPOYECCUOHAAOB
CBOEro AeAa, crnocobCTBYET MPOLBETAHMIO U Pa3BUTUHO POCCUICKOIO rocyAapcTBa M OTEYECTBEH-
HOW HayKH.

Mpe3unaeHt HNUL, «KypuaToBCKUMIM MHCTUTYT» MuxanA BaneHTUHOBUY KoBanbuykK
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BBeaeHue

depepanbHOE rOCypAapCTBEHHOE OHOAXETHOE Yu-
pexaeHue «[eTepbyprcknii MHCTUTYT SIAEPHOM  u-
3UKN UM. B. Tl. KoHCcTaHTMHOBa HalMOHaAbHOIMo McC-
CAEAOBATEAbCKOrO LEeHTpa «KypuyaTOBCKUA WMHCTUTYT»
(HALL «KypuaTtoBCKMIA MHCTUTYD — MUAD, UHCTUTYT) —
MHOIONPOGUAbHbIA HayUYHbIW LEHTP, BEAYLLMIA GYyHA-
MEHTaAbHbIE€ U MPUKAAAHBIE MCCAEAOBAHUSI B 0ONACTU
®OU3MKM INEMEHTAPHbIX YACTULL, U BbICOKMX 3HEPTUH,
AAEPHON GUBUKU, PUIUKM KOHAEHCUPOBAHHOIO COCTO-
AHWA, MOAEKYASIPHON W paAnauLMOHHONW BUOUIUKHI.

HayuHble paboTbl COTPYAHMKOB WMHCTUTYTa oTMme-
yeHbl A\eHWHCKOM W [OCYyAAPCTBEHHBLIMWU MPEMUSAMMU,
npemusamu MpasutenbctBa PO, akapeMUYeCKUMU
npemusaMu. TpU COTPYAHMKA M3OpaHbl AENCTBUTEAb-
HbIMW YAEHaMU, BOCEMb COTPYAHUKOB — YAEHAMMU-KOP-
pecnoHaeHTaMun Poccuinckon akapemuu Hayk (PAH).
B 2022 r. B cteHax UHcTuTyTa TpyauAanch 2 028 ve-
AOBEK, M3 HUX 452 - Hay4yHble COTPYAHUKK, 66 AOKTO-
poB HayK n 241 KaHanaat Hayk. OAMH COTPYAHMK AB-
ASIETCH UAEHOM-KoppecnoHAeHTOM PAH, oanH - nipo-
deccopom PAH.

B coctaBe MHCTUTYTa GYHKLMOHUPYIOT NSATb Hayu-
HbIX OTAEAEHWH, 0ObEAMHEHHbIX 06LLEeN MHGPACTPYK-
TYpOM:

- TEOPETUUYECKON GUIUKH,

— HEWTPOHHbIX UCCAEAOBAHUN,

- OU3MKU BbICOKUX SHEPTUH,

MOAEKYASIPHOW M paAnauMOHHON BUODU3MKH,
nepcneKTMBHbIX pa3paboTok.

[porpamMmma Hay4YHbIX MCCAEAOBAHWIA Ha AOATOCPOY-
HbIM MU KPaTKOCPOYHbIA NEPUOABI M3AOXeHa B [po-
rpamme peatenbHocTr HUL, «KypuaToBCKMIN MHCTUTYT»
n B MNporpamme MHCTUTYTa NO Hay4YHO-UCCAEAOBATEND-
CKUM W OMbITHO-KOHCTPYKTOPCKUM pabotam (HUOKP)
COrAaCHO roCcyAapCTBEHHOMY 3aAaHuIO.

Kak 1 Apyrve HayuHble yupexAeHus, BXOAALLME
B coctaB HULL «KypuaTtoBCKUit MHCTUTYT», HULL «Kypua-
TOBCKWUM UHCTUTYT — NTUAD akTMBHO yyacTByeT B pas-
AMUHBIX MEXAYHapOAHbIX MPOEKTaxX U COTPyAHUYaET
MO OCHOBHbIM HamnpaBAEHUAM CBOEW AESATEAbHOCTU
C KPYMHEWULLIMMU MEXAYHAPOAHBIMU HAYUHbIMWU LIEH-
Tpamu.

B WHcTuTyTe pabotatoT U co3patotca H6as3oBble yc-
TAHOBKU AAA GU3MUYECKMUX UCCAeAOBaHMM. KMccaepo-
BaTEAbCKMI peakTop BBP-M, nocTtpoeHHbi B 1959 .,
¢ 31 pexkabps 2015 r. HaxoAUTCS B pexume AAW-

TEABHOrO OCTaHoBa. Ha HeM AOAroe BpemMs BEAUCH
dyHAAMEHTaAbHbleE W MPUKAAAHBIE UCCAEAOBaHUS
B obracTu AaepHON GUINKU, GU3UKMU KOHAEHCUMPOBAH-
HOMO COCTOSIHUA, PaAMALMOHHOIO MaTepManOBEAEHMS,
paanoburonoriK, a Takxe HapaboTka PaAMOHYKAMAOB
AN MEAMUMHCKUX W TEXHUYECKMX LeAel. [pOoToH-
HbI CUHXPOUMKAOTPOH CLI-1000 oTmeTuMA B Hosibpe
2022 r. 55-AeTHUI t0bUAEN HU3MUECKOrO NycKa. Bbl-
MOAHSIAUCH PabOTbl MO CO3AAHUIO Ha U3OXPOHHOM LiM-
KnoTpoHe LI-80 papMOM30TOMHOrO KOMMAEKca «M30-
TOM» AASl PA3BUTUSA METOAOB HapaboTKW PaAMOHYKAK-
AOB U MOAYYEHUS LUMPOKOIO CNeKTpa pPaaMomM30TONoOB
AN AMATHOCTUKKU U Tepanumn OHKOAOTUUYECKUX, CEPAEY-
HO-COCYAMCTBIX, HEBPOAOTUUYECKUX U ODTAaAbMOAOTUYE-
CKMX 3aboneBaHWi, a Takxe paboTbl MO CTPOUTEALCTBY
OHKOODTAABMOAOrMUYECKOTO KOMMAEKca «OKO» AAS Ae-
YyeHMs 3A0KAUYEeCTBEHHbIX HOBOOOPA30BaHWM TIAa3a
1 opOUTHI.

B 2022 r. npoponxaauch paboTbl No peasnsaumu
WHBECTULMOHHbIX NMPOEKTOB MO MOAEPHU3ALMKU U pe-
KOHCTPYKUMU UHXEHEPHO-TEXHUUYECKUX CUCTEM pEak-
TopHOoro Komnaekca MUK (PK MAUK). besycaoBHO, aToT
roA CTaA BaXHbIM 31anom Ha nytu co3paHms PK MUK -
peaKktop 6bliA NAAHOBO BbIBEAEH HA OUYEPEAHON Yypo-
BEHb MOLLHOCTU A0 10 MBT. AKTUBHO BeayTcs paboThl
Nno M3roTOBAEHWIO U nocTaBke 20 aKcnepMMEHTaAb-
HbIX cTaHuui. Mepea HAULL «KypuaTOBCKUN UHCTUTYT» —
MAA® no-npexHemy cTouT ambuumosHaa 3apada
no peaansaumu MpoeKTa MUPOBOro YPOBHSI — CO3Aa-
HWIO Ha 6a3e BbICOKOMOTOUYHOIO MCCAEAOBATEABCKOIO
peaktopa MUK MeXAyHAapOAHOTO LIEHTPA HEWTPOH-
HbIX UccaepoBaHU (MLIHWN).

Peannsaums npoekta co3paHua MLUHW Ha 6a3e
PK MWK ocyLLeCcTBASETCA B pamMKax HauMOHAALHOro
npoekta «Hayka v yHUBEPCUTETbI» U B COOTBETCTBUM
¢ Ykasom [llpesupeHta PO ot 25.07.2019 Ne 356
«0 Mepax No pasBUTHUIO CUHXPOTPOHHbIX U HEMTPOHHbIX
WUCCAEAOBAHUIN U  WCCAEAOBATEAbCKOW MHOPACTPyK-
Typbl B Poccuickon depepauunmnr», a Takxke B paMkax
Meponpuatun - GepepanbHOM  HayYHO-TEXHUUYECKOM
nporpamMmMbl Pa3BUTUS CUHXPOTPOHHbIX U HEMTPOHHBbIX
MCCAEAOBAHWUI U UCCAEAOBATEABCKOW WMHPPACTPYKTY-
pbl B Poccuiickon ®epepaumm Ha 2019-2027 ropbl.

Pabota no peaamsaummn npoekta MUHW Ha 6ase
PK MWK, sHepreTnyeckuin nyck peaktopa MUK aas
npoBeAeHUs GYHAAMEHTaAbHbIX WU MPUKAAAHBIX WUC-
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CAEAOBAHUM C UCMOAb30BAHWEM HEWTPOHOB NMNO3BOASAT
MOBbICUTb U YCUAWUTb POAb POCCUMCKMUX MCCAEAOBATEND-
CKUX MPOEKTOB U YUYEHbIX B MEXAYHAPOAHOW HayuyHO-
TEXHMUECKOWN Koonepauun. B pesyabTate peaamsaumm
npoekta MUHW Ha 6aze PK MWK 6yayT npoaoAxe-
Hbl UCCAEAOBAHMA CBOWCTB MarHUTHbIX MaTepuvanoB
1 BUONOTMYECKUX OOBEKTOB, NMOAYUEHbI HOBbIE 3HAHMWSA
O CBOMCTBAX 3K30TUUYECKMNX AAEP U GYHAGMEHTAABHbIX
B3aUMOAENCTBUI, a Takxe pas3paboTaHbl HOBblE TEX-
HOAOTMM AASl UCCAEAOBAHMA AMHAMWKK U pacnpeaene-
HUSA NOTOKa HENTPOHOB.

MHcTuTyT B 2022 1. opraHu3doBan bonee 15 06-
LLLECTBEHHO 3HAYMMbIX MEPONPUATUA (COBELLAHMS,
KOHOEPEHUMMU W LLKOAbI), CPEeAM KOTOPbIX MOXHO
otMeTutb: Lllectoe pabouee coBellaHWe N0 He-
YNpyromMy pacCcesiHuio HEMTPOHOB «CneKTpuHa-2022»,
8-10 MexXAyHapOAHYHO KOHpepeHuuto 1 14-t0 Mexay-
HaAPOAHYIO LUKOAY MOAOAbIX YUEHbIX M CMELMarncToB
nm. A. A. KypatomoBa «B3zanMmopelcTBMe M30TOMOB
BOAOPOA@ C  KOHCTPYKLMOHHBIMW  MaTepuasamm»,
II AeTHiotO wKoAy CoBeTa MOAOABIX YYE€HbIX W che-
uranmctoB HUL, «KypuaToBCKMM MHCTUTYT - MUAOD,
V Wkony «HENTpOHHbIE MCCAEAOBAHWSA KOHAEHCUPO-
BaHHOro coctosHus» («HMKOHC-2022»), IX Bcepoc-
CUNCKUN C MEXAYHAPOAHbBIM YY4acTUEM MOAOAEXHbIN
HayuHblt dopym Open Science 2022, VII Monopex-
Hyto wkony PK MUK (Mpodeccrnonanmam. UHTEANEKT.
Kapbepa. «[MMK-2022»), XI LLikoAy no ¢pU3nke noaspu-
30BaHHbIX HEUTPOHOB «DINH-2022» n aAp.

B 2022 r. coctosnca BTOPOWM BbIMyCK M3 acnupaH-
Typbl MHCTUTYyTA. Bcero 6bIAO BbIAGHO LLECTb AMMAO-
MOB 06 OKOHYA@HWW acnMpaHTypbl, NOATBEPXAAOLLIMX
yCrneLwHoe 3aBepLUeHne TPeTber CTyneHu BbicLLEro ob-
pa3oBaHUsSI MO YeTbipeM HanpPaBAEHHOCTAM MOAFOTOB-
ku (no ®roC BO): «Teopetnueckas puanka» (OAMH AMM-

AOM), «DU3MKa KOHAEHCUPOBAHHOIO COCTOSTHUS» (OAWH
AMNAOM), «DU3MKa ATOMHOIO fiAPa U 3AEMEHTApPHbIX
yacTtuuy (OAMH AMNAOM) U «[eHeTUKa» (TPKU AMNAOMA).

B 2022 r. Ha 0byuyeHue B acnupaHTypy MHCTUTY-
Ta 6bIAn0 NPUHATO 13 uenoBek: 8 UeAoBeK Mo rpynne
HayuHbIX crneunanbHocTen 1.3. «Dusnyeckre Hayku»
1 5 yenoBEK MO rpynne HayuyHbIx cneunanbHocTen 1.5.
«brnonornyeckue Haykm.

B nabopatopusix MHcTutyTa B 2022 1. BbINOAHAAM
yuebHO-UCCAeAOBaATEALCKME U HayuHble paboTbl, NPO-
XOAUAU MPAKTUKY, FTOTOBUAU BbINYCKHblE KBaAUdUKa-
LMOHHble paboTbl 6akaraBpOB M CNELMAANCTOB, a Tak-
Xe Mmarucrepckue amcceprauun boree 240 CTyAEHTOB
BY30B CTpaHbl.

AaHHOe M3pAaHME npeacTaBAAET cobor COOPHUK
KPaTKUX OMMcaHMi Hanbonee CyLLECTBEHHbIX U 3HAYM-
MbIX PEe3yALTaTOB HayuHbIX UccaepoBaHur HULL «Kyp-
YaTOBCKUN MHCTUTYD — TTUAD, noayueHHbIx B 2022 T.
3T0 onucaHwWe npepBapatoT 0630pbl PYKOBOAWUTEAEN
Hay4YHbIX OTAEAEHWI OCHOBHbIX HampaBAEHWI Aes-
TeAbHOCTU MHCTUTYTa. Aanee NpMBEAEHbI aHHOTaUMK
paboT, NPeACTaBAEHUE KOTOPbIX 0OCYXAEHO U PEKO-
MEHAOBAHO yYEHbIMU COBETaMU OTAEAEHUI. TTOMUMO
aHHOTaUMK AASI KaXAOTo pe3yAbTaTa B cOOpHUKe npu-
BEAEHbl CCbIAKM Ha CTaTbW BEAYLUMX OTEUYECTBEHHbIX
N 3apybexHbIX U3AAHWUIA, B KOTOPbIX paboTa onucaHa
AETaAbHO U TAE MOXHO O3HAaKOMWTLCA C €€ MOAHbIM
COoAEpPXaHMEM.

Pesyabtatbl paboT coTpyaHukoB HWL, «KypuaToB-
CKUI MHCTUTYT» — MTUAD B 2022 1. 0nybAMKOBaHbI B 60-
nee yem 600 craTtbsix, M3 HUX 6oree 380 nybaMKaLuuit
NPOMHAEKCHMpPOBaHbI B 6a3e paHHbIX Web of Science,
TakXe NpeacTaBAeHO OKOAO 470 pAokAapoB Ha bonee
yem 180 MeXAYHaApPOAHbIX U POCCUUCKUX KOHbEpPEH-
LMAX.

B 3akAlOUMTEABHOM paspene pAaHa obLias UHPOopP-
Mauusi 06 MHcTuTyTE.

Avpektop HULL «KypuatoBCKMI MHCTUTYT» — MTUAD
C. E. TopuakoB
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OTaeneHne TeopeTnyeckomn GU3NKK

OTpeneHue TeopeTuyeckor ¢pusnku (OTP), pykoBoauTenb - A. d.-M. H. A. H. Apucrtos,

COCTOUT U3 6 CEKTOPOB:

- TEOPUU CUAbHBIX B3aUMOAEWUCTBUM (3aBeayoWwmi — K. d.-M. H. K. M. CemeHoB-TAH-LLIaHCKUN);
- KBaHTOBOW TEOpPUU NOASA (3aBeAyOLWLUI — K. ¢.-M. H. B. A. KyapaBues);

- GEeHOMEHOAOTUU YacTUL, (3aBeAYHOLUIA - A. ¢.-M. H. A. B. CapaHueB);

- GU3UKK BbICOKUX aHEprum (3aBepyrowui — A. d.-M. H. A. B. KOHr);

- TEOPUU KOHAEHCUPOBAHHOIO COCTOAHUSA (3aBEAYOLWUIA — A. ¢.-M. H. A. H. ApuctoB);

- TEOPETUUECKOWN AAEPHON U aTOMHOW GU3IUKU (3aBEAYIOLLUIA - A. d.-M. H. A. U. MuxalinoB.)

Y rpynnbl TEOPUU AAEPHBIX PeaKTopoB (PYKOBOAUTEAD — K. @.-M. H. M. C. OHeruH).

B OT® pabotatoT 50 HayuYHbIX COTPYAHUKOB, U3 HUX 18 AOKTOPOB HayK U 26 KaHAMAATOB HaykK.

A. H. Apucros,
A G.-M. H.,
PYKOBOAMTEAD
OTaenenus

MceaepoBaHUA, npo-
BoaMmMble B OT®, oxBa-
ThiBAOT OOABLUMHCTBO
obracteit  cOBpPEMEH-
HOM TEOPETUYECKON
OU3NKN:  OT  OUBKUKK
3NEMEHTAPHbIX YacTUL,
N KBAHTOBOW TEOPUU MOASI A0 GU3UKU AAEPHbIX pe-
aKTOPOB.

TpaAnUMOHHOW TeMOK nccaepoBanuii B OTO aABAA-
€TCH U3yUYeHMe pPaccessiHUSA NPU BbICOKUX SHEPTUSAX.
PaboTbl coTpyAHUKOB OTAEAEHUS B TEUEHWE AOATOTO
BPEMEHU OMPEAEAIAN MUPOBOW YPOBEHb B AQHHOM
obnactn. B pabotax M. I. PbickuHa ¢ coaBTOopamm
M3y4yaeTCs IKCKAO3UBHOE POXAEeHME J/\y-Me30HOB
npu 3Hepruax BoAbLUOTO apApPOHHOTO KOAAAMAEpPA.
Yxe AaBHO ObIAO MPEANOXEHO WMCMOAb30BaThb 3TOT
NPOLEeCC Kak cnocob ouyeHb TOYHOro M3MEpPEeHUS
FAFOOHHOW CTPYKTYPHOM OYHKLMK MPU MaAbIx X. B pa-
6ote 2022 r., Boweallen B COOPHUK, MPEANOXKEHO
MCMOAb30BaTh TaKXe AaHHbIE MO Y-Me30HaM AAS MO-
AYYEHMA MHDOPMALMM O pacnpeAeAeHUs X TAOOHOB
NpPW oYeHb MaAbIX X U PA3AUUHbIX IHEPTUSIX.

lMnoTesa o Tak Ha3biBaemomn AdS/CFT-ayanbHOCTH
(aHTM-pe CuTTEp/KOHPOPMHAs Teopus MOAS) Npu-
BAEKaeT O0AblLLOE BHMMaHWe TeopeTukoB, U OTO

ABAAETCS OAHWMM M3 MWUPOBbLIX AMAEPOB B 3TOM 06-
AacCTW. AyaAbHOCTb O3HA4aeT, YTo HeTpuBUaAbHaA
Teopus noaa (N = 4 cynepCcUMMETPUYHaAsA Teopus
flHra - MuAAca) B YeTbIPEXMEPHOM MPOCTPaHCTBE-
BPEMEHU 3KBMBAAEHTHA HEKOTOPOW TEOPUMU CTPYHbI
B MpOCTpaHCTBE aHTU-pe Cuttepa M oba noaxoaa
ABAAIOTCA TOYHO pewaeMbiMu. DaKTUUECKU Ay-
aAbHOCTb BbIpaXxaeTcs B CBA3WM aHOMaAbHbIX pas-
MEPHOCTEN OMepaTopoB B CynepcUMMMETPUYHOM
TEOPUN CO CNEKTPOM CTPYHbI B NMPOCTPAHCTBE aHTU-
Ae Cuttepa. B pabotax 2022 r. cotpyaHukamm OTD
6bIA MPOAOAKEH aHaAM3 aHOMaAbHOM pa3MepHOo-
CTW onepatopoB TBUCTA-2, BaXHOW AAA MPOBEPKU
AdS/CFT-runotesbl. bbin0 noayyeHo 0606LLIeHHOE
ABaXAbl AOrapudMUUYECKOe ypaBHEHUE, UYTO MOXET
NMPUBECTU KaK K MPEACKa3aHUAM AAA aHaAUTUYe-
CKM NMPOAONKEHHON aHOMAaAbHOW Pa3MEPHOCTH, TaK
M K BOCCTAHOBAEHMWIO 06LLEro BMAA aHOMaAbHOM
pasMepHOCTH U3 YXKE UMEIOLLIMXCH PE3YALTATOB.
PaHee 6bIAO MOKa3aHO, UYTO COAWTOHHaA Heabe-
AeBa BuxpeBas Tpybka (cTpyHa) B N = 2 cynepcum-
METPUUYHOW KBAHTOBOW XpomoanHamuke (KXA) Be-
AET cebsi Kak KpuTMueckasa cynepctpyHa. Mpuuem
COCTOSIHUSI 3aMKHYTOM CynepcTpyHbl, BO3HWKalOLLME
B UETbIPEX UBMEPEHUAX, MAEHTUDULMPYIOTCA C aAPO-
HaMK Takol cynepcummetpuuHon KXA. B pabotax
2022 1. UICCAEAOBANCS OTKAMK 3TOW CTPYHbl Ha BBe-
AEHUE HEHYAEBbIX MacC KBapKOB B YeTblpexmep-
Hyto KXA. loka3daHo, uTo addPeKT KOHEUYHbIX Macc
CBOAUTCA K HEHYAEBOMY MOTOKYy 3-dopmbl Hee -
LBapua uepes 3-chepy Ha KoHudonpe. PeleHune
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BO3HUKAOLINX YPaBHEHUA MOKa3bIBAET, UTO KOHMU-
$OAA BbIPOXAAETCS B NPOCTPAHCTBO MEHbLUEN pas-
MEpPHOCTW, NMpU 3TOM BO3HWKAeT abeneBa Teopus
C ABYMSI KBAapKOBbIMW apomMaTtamu. TeopeTnyeckuii
aHaAM3 ByAET MPOAOAXKEH.

Cpeaun pabotr OT® B obracT TeOpuUM KOHAEHCH-
POBaHHOI0 COCTOSAHUSA MOXHO OTMETUTb PSAA CTaTeM,
MOCBALLEHHbIX aHaAM3y 3AEMEHTapHbIX BO36yxae-
HWM B HEKOAAMHEAPHbIX KBAHTOBbIX MarHeTuKax.
OAHa 13 TaKMx M3BECTHbIX CUCTEM — aHTUdeppomar-
HeTuK [en3eHbepra co cnMHOM 1/2 Ha TPeyroAbHOM
peLLeTke, AN KOTOPO UMEIOLLIMECS TEOPETUUECKME
MOAXOAblI HEYAOBAETBOPUTEAbHbLI. B pabote 2022 .
NPOBEAEHO MCCAEAOBAHUE AMHAMWYECKMX CBOWCTB
3TOM MOAEAM HOBbIM, cnelmanbHO pa3paboTaHHbIM
MeToAOM. [1POAEMOHCTPUPOBAHO XOpOoLUee COrAa-
CMe C UMEKLLMMUCS UYUCAEHHBIMU U IKCMEPUMEH-
TaAbHbIMUW AQHHBIMU.

HekoAAMHeapHble MarHeTUKM CuyuMTaloTCs nep-
CMEKTUBHLIMU MaTepuraramMm AN CO3AAHMSA HOBbIX
nprMbopoB, B YAaCTHOCTM 3aNOMMUHAIOLLMX YCTPOMCTB.
B nocnepHME ropbl aKTMUBHO WCCAEAYHOTCS MarHuT-
Hble CKMPMMWOHbI U UX YNOPSAOUYEHHbIE MACCUBbI -
CKMPMUOHHbIE KpUCTaAAbl. B pabote 2022 r. coTpya-
Hukamn OTO NpeArOXEHO onMcaHne CKUPMUOHHOTO
KpUCTanra B BUAE CYMMbl cTepeorpadryeckmx npo-
€KUM AN OAMHOUHbBIX CKUPMWOHOB. MccaepoBaHa
MarHuTHasa AMHaMUKa Takoro KpWCTaaAa, UYMCAEH-

HO HaWAeHa 30HHasA CTPYyKTypa CMEKTpa MarHOHOB
B CKUPMWOHHOWM CBEpPXPELLETKE.

NcrnoAb3oBaHWE HEKOAAMHEAPHbIX MarHeTMKOB
noapasymMeBaeT 3HaHWe NnapaMeTpoOB MOAEAU AAA
Ux onucaHus. B pabote 2022 1. AN 3KCTIEPUMEH-
TAAbHOTO OMPEAEAEHUS 3TUX NapamMeTpoB MNPEAAO-
XEH METOA MaAOYyrAOBOrO paccesiHUs HEeMTPOHOB.
BbiA paccuntaH CNEKTp MarHOHOB B MOAHOCTBIO
NOASIPM30BaHHOM ¢al3e MpuM HaAMYMKM MarHUTHOro
NoAs 1 B3aMMOAENCTBUSA A3SIAOLLMHCKOTO — Mopus
MHTEPdENCHOro Tnna. BbiABAEH psa 0cobeHHOoCTEN
paccesiHuss B 3aBMCUMOCTM OT OpUEHTauUMM Npu-
AOXEHHOMO MOASl, U MOKal3aHo, YTo HabAopaeMble
B 3KCMEPUMEHTE KapTbl paccedaHnsa Hanpsamyro CBs-
3aHbl C NapameTpamMu MUKPOCKOMMUYECKON MOAEAM,
NPUMEHAEMOM AASI OMMCAHUS TAKUX CUCTEM.

CotpyaHukamu OTO B TeueHue 2022 r. onybAu-
koBaHbl 49 KccAepOBaTEABCKMX PaboT B peleH-
3upyemMblx XypHanax Web of Science u Scopus,
npeactaBAeHbl 38 AOKAAAOB Ha MeEXAYHaPOAHbIX
N POCCUNCKUX KOHPEPEHLMSAX, MPOUYNTaHO 8 KypCcoB
Aekuuin B CaHKT-MeTepbyprckoM rocyaapCTBEHHOM
yHuBepcutete, CaHKT-MeTepbyprckoMm HauMoHaAb-
HOM MCCAEAOBATEABCKOM AKaAEMUUYECKOM YHUBEP-
cutete um. X. . Andeposa PAH 1 HaunoHanbHOM
MCCAEAOBATEABCKOM YHUBepcUTETe «BbiClwas LWkKo-
A3 3KOHOMMUKW», MPUHAT Ha paboTy B OTaeneHue
1 acnupaHTt UHcTUTyTa.
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OTaeneHnEe HEUTPOHHbIX UCCAEAOBAHUN

OTpeNeHMe HENTPOHHLIX UccnepoBaHui (OHU), pykoBoauTenb - A. ¢.-M. H. A. U. Kypbakos,
COCTOUT U3 4 OTAENOB.

OTAEA HEUTPOHHOM GU3UKU (3aBEAYIOLLUI — UNeH-KoppecnoHAEHT PAH . ¢.-m. H. A. T1. CepebpoB)
coCToUT U3 4 nabopaTtopuid:

- OU3UKU HEWUTPOHA (3aBeAyHOLMI — UAeH-KoppecnoHAEHT PAH . ¢.-m. H. A. Tl. CepebpoB);

— PEHTreHOBCKOW U raMMa-CNeKTPOCKONUK (3aBeayowui — A. ¢.-M. H. B. B. ®epopoB);

- AAAEPHOM CNEKTPOCKONUU (3aBeAyOLWUIN — A. ¢.-M. H. U. A. MUTPONOALCKUN);

— MOAEKYASIPHbIX YU aTOMHbIX NYYKOB (3aBEAYIOLLUNA — K. ¢.-M. H. B. ®. EXoB)

1 2 rpynn:

- UCCAepA0BaHUM cnabbix B3aUMOAEUCTBUM (PYKOBOAUTEND — K. &.-M. H. A. H. MTUpoxKoB);

- GU3UKHK peneHUnA apep (pykoBoauTeAb — A. M. Tarapckum).

OTAEA UcCAepOBaHUM KOHAEHCUPOBAHHOIO COCTOSIHUA (3aBeAyoLWwMi — K. @.-M. H. U. A. 306kano)
cocToUT U3 4 nabopaTtopuid:

- OU3UKKU HEYNOPSIAOUEHHOI0 COCTOSIHUA (3aBeayowas — K. X. H. H. H. Ty6aHoBa);

GU3MKKU KpUCTaNNOB (3aBepyoWwui — K. d.-M. H. 0. . YepHeHKOB);

UCCAEAOBaHUA MaTepUanoB (3aBeAyroWni — A. ¢.-M. H. A. U. KypbakoB);

HEUTPOHHbIX GUIUKO-XUMUUYECKUX UCCAEAOBaHUN (3aBepylowmi — A. d.-M. H. B. T. AebepeB)

M rpynnbl SAEKTPOMArHUTHbIX CBOMCTB KOHAEHCUPOBAHHbIX CPeA (PYKOBOAUTEAL —

K. ¢.-M. H. O. B. lepalueHKo).

OTAEA NOAYNPOBOAHUKOBbLIX IAEPHbIX AETEKTOPOB (PYKOBOAUTEAL — A. §.-M. H. A. B. Aep6uH).
OTAEA 3KCNAyaTauuu HEMTPOHHbLIX CTaHUMK Ha peakTope MUK (pykoBoauTeAb - K. ¢.-M. H. B. B. TapHaBuu).
B OHU paboTatoT 167 HayUHbIX COTPYAHUKOB, U3 HUX 11 AOKTOPOB HayK U 48 KaHAMAATOB HayK.

A. U. Kypbakos, MaTtepuun, npepckasaHuda, COo3paHUA U U3YyYeHuUAd
A .M. H., pa3Ho06pa3HbIX CBOMCTB HOBbIX MaTepUanoB U HO-
PYKOBOAUTEAD

BbIX $M3NUYECKUX IBAEHWUI B HUX, pa3paboTka oTeue-
CTBEHHbIX YHUKaAAbHbIX 3KCMEePUMEHTaAbHbIX YyCTa-
HOBOK U @HaAAMTUYECKUX METOAMK AAS HEWUTPOHHbIX
OCHOBHbIMW HamnpaB- UCCAEAOBaHWN.

AEHUAMU  AEATEALHO- OHMW - ocHoBHOM ncnoaHuTenb B HULL «Kypuatos-
ctu  OHW  aBAaroTCA  CKMI MHCTUTYT - MTUAD TemaTMueckoro HanpaBAe-
dyHAaMEHTaAbHblE UC- HWA «McchepoBaHUSE B 0OAACTM HEWTPOHHOM GU3K-
CAeAOBaHUA B 06AacTM  Ku» Mporpammbl aeateabHocT HULL «KypuatoBckumit
®OU3MKK ApPa U SNeMEH-  UHCTUTYT. COTpyAHWKM OTAEAEHMA Y4yacTBYIOT Kak
TapHbIX YactuL, U GU- WUCMOAHUTEAW B peasn3almm U HEKOTOPbIX APYTMX Ha-
3MKM KOHAEHCMPOBAHHOIO COCTOSIHMA. HEWTPOH npaBAEHWI 3TOW NPOrpamMmbl.

npeacTaBAseT cobor oueHb YAOOHbIM MCCAEAOBa- Bo ranaBy yraa B HacTosiLLee BpeMsi CTaBUTCA pas-
TEABCKMIA  MHCTPYMEHT, MOCKOAbKY OH Y4acTByeT paboTka M CO3AaHWME YHUKAAbHbIX GU3NUECKMX yCTa-
BO BCEX M3BECTHbIX Ha HacToAllee BpemMs TUMax HOBOK AAA peakTopHoro komnaekca MUK (PK MNK).
B3aMMOAENCTBUI. LleAb nccarepoBaHWiA, NPOBOAM- YueHble U MHxXeHepbl OHWU celuac paspabatbiBatoT
Mbix B OHW, - pasBuTME M LUMPOKOE BHEAPEHME HOBble pU3NUECKUe ycTaHoBKU AAA PK MWK, cospa-
METOAOB U TEXHUYECKUX CPEACTB, MCMOAL3YIOLUMX OT YCTAHOBKM NEPBOM 0YepeAr, 3aKaHYMBaKOT NpPo-
B MEPBYID OYEPEAb HEWUTPOHHOE U3AYYEHUE, AN EKTUPOBAHME W HAUMHAKOT yXe CO3AaBaTb OTAEAb-
M3yyeHusa coctaBa U GYHAAMEHTAAbHbIX CBOWCTB  Hble Y3Abl yCTAHOBOK BTOPOW M TPETHEW OUEPEAM.

Otaenenus
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®duanyeckme YyCTaHOBKW, CO3AABAEMbIE AAA
PK TIMK, MOXHO YCAOBHO pa3pAeAvTb Ha ABE KaTero-
PUK: YCTAHOBKM SAEPHON GU3UKM U YCTAHOBKM GU3K-
KW KOHAEHCMPOBAHHbIX CPeA. YCTaHOBKM SIAEPHOM
®OUBUKM — 3TO UCTOUHMK YABTPAXOAOAHbBIX HEMTPOHOB,
YCTaHOBKW «HeWTpuHo», «beTa-pacnap HeEWTPOHa»,
yCTaHOBKa UCCAEAOBAHWUSA MHOXECTBEHHOCTU OCKOA-
koB AeneHust FISCO, yctaHoBka DEDM (3AM HewTpo-
Ha KpUCTaAA-AMbPaKLMOHHBIM METOAOM), yCTaHOBKA
HENTPOHHO-aKTMBALUMOHHOIO aHanu3a INAA, cnek-
TPOMETP AAEPHbIX n3nydyeHnit PROGRAS, yctaHOBKa
UPUHA (MccaepoBaHMe PaprMoaktuBHbIX U30TONOB
Ha HenTPoHAX). YCTAHOBKM OU3UKU KOHAEHCUPO-
BaHHbIX CPEeA MOXHO CUCTEMATU3MPOBaTb MO WUC-
MOAb30BaHMIO Pa3HOro TMNa pacCesHUss HeWTPOHa
Ha obpasLe: CNeKTPOMETPbI HEYMPYroro paccesHus
HenTpoHoB IN-1, IN-2 ¢ MCMOAB30OBAHUEM XOANOAHbBIX
HenTpoHoB, IN-3 ¢ McnoAb30BaHMEM MOASIPU30BAH-
HbIX HEMWTPOHOB; YCTAHOBKW MaAOYyrAOBOrO pacces-
HUA HenTpoHoB TENZOR n MEMBRANA; cnuH-ax0-
cnekrpomeTpbl SESANS u SEM; andpaktomeTpsbl
nopoLkoBble D1 1 D3 1 MOHOKPUCTaAbHbIN AMdpaK-
TomeTp DC-1; pedrektomeTpbl HARMONY 1 SONATA.

2022 rop 6bIA AOBOALHO YCMELIHbIM B HayYHOM
nAaHe. HayyHble rpynnbl, B KOTOpbIX yyeHble OHU
6bIA OCHOBHBIMW MCMOAHUTEASIMU, MOAYUUAW YETbI-
pe nepsble, ABE BTOPbIE U YETbIPE TPETbU NPEMUN
Ha KOHKypce Ayulinx pabot HUL, «<KypuaToBCKUIM UH-
ctuTyD™ - MUAD. Pabota «[OMCK CTEPUABHOTO HEM-
TPWUHO B aKcnepumeHTe ,HenTpuHo-4” 1 pesyabtarthbl
namepeHui» A. M. CepebpoBa 1 coaBTOPOB ObiAa
npusHaHa Aydlen paboton UHcTMTyTa. Takoro ycne-
Xa Ha KOHKypce Aydlinx pabot (11 npemuit) Otaene-
HWe He AOBMBANOChb paHee HMKOrAa. Kpome OCHOB-
HbIX PaboT MO BbLINMOAHEHWIO TEMATUUYECKOro NAaHa
HUOKP HUL, «KypuatoBCcKui MHCTUTYD - [MTUAD,
BEAMCb HayuHbl€ UCCAEAOBAHUA B paMKax ABYyX Mpo-
ektoB POOUN 1 wectn npoektoB PHO, B KOTOpbIX
PYKOBOAMTEASIMU ObiAK yueHble M3 OHW. BoAblLMM
AocTxeHUeM OTAEAEHWUS B HbIHELLIHMX HEMPOCTbIX
YCAOBUAX ObIAM OpraHusaums U NPOBEAEHWE YETbI-
PeX Hay4HbIX LUKOA 1 KOHOEPEHLMN.

B obaactn uccrepoBaHWM  dyHAAMEHTAAbHbIX
cBoMncTB matepun B 2022 r. yueHbimn OHW coBmecT-
HO C KOAAEraMM MOAYYEHO AOCTATOUYHO MHOIO HOBbIX
BaXHbIX Pe3yALTaTOB.

B HayuyHOM HanpaBAeHWUU OUSUKU KOHAEHCHUPO-
BaHHbIX COCTOAHMM C MPUMEHEHWUEM Pa3AUYHbIX

METOAOB WCCAEAOBaHWW, B T. Y. C MCMNOAb30BaHU-
€M HEWTPOHHOrO pacCesiHUsl pa3Horo tuna, Apyrmx
pa3Ho0bpasHbIX GUINUECKUX METOAMK, YUNCAEHHOTO
MOAEAUPOBAHUSA U TEOPETUUYECKUX PACUETOB, MOAY-
YeHbl CAEAYHOLLIME OCHOBHbIE PE3YALTaThI.
MeTopamMu AMOPaAKUMK U HEYNPYFOro paccenaHus
HEWTPOHOB OMpPEeAEAEeHbl MapamMeTpbl MarHWTHbIX
B3aUMOAENCTBUIM, NMOAEBOW U TeMMepaTypHON 3BO-
AOUMU  MArHUTHbIX CTPYKTYP RFeOa—coeAMHeHMH,
AEMOHCTPUPYIOLMX  3HAUMTEABHBIE  MarHUTOdAEK-
Tpuyeckre B3aMMoAencTBUA. B 2022 . noAyyeHbl
napameTpbl MarHUTHbIX B3aMMoAencTenii B ThFeO,
N NOKal3aHa 3HauyuMTeAbHas pasHuULA@ MEXAY 3JHep-
rMen U30TPONMHOro obmeHa bAMKanLWKnX MoHoB Fes*
B NMAOCKOCTU ab 1 B HanpaBAeHWUU C. [lokasaHbl TeM-
nepaTtypHble M3MEHEHWUSI MarHUTHOM aHW3OTPOMNUU
AN pasHbix ¢a3 B ThFeO, n YbFeO,. lMocTpoeHa
MarHutHasa ¢asosas Anarpammva YbFeO, (nabopa-
TOopusa OU3UKU KPUCTAAAOB, 3aB. Aab. — K. &.-M. H.
0. M. YepHeHKoB, K. d.-M. H. U. A. 306Kkano).
YcTaHOBAEHbI NapaMeTpbl, ynpaBAAloLLMe Mar-
HWUTHOM CTPYKTYPOM M AMHAMWUKOM LEAOT0 KAacca
HELIEHTPOCMMMETPUUHbBIX KYOUYECKMX TreArMarHe-
TMKOB CO B3anMMopencTBueM A3SIAOLLIMHCKOrO — Mo-
pus (AM). PaspabotaHa MeETOAMKA MaAOYyrAOBOro
paccesiHUs MOASPU30BAHHbIX HEWTPOHOB MO U3-
MEPEHUID XECTKOCTU CMMHOBBLIX BOAH B reAnmar-
HeTukax. B 2022 r. nccaepoBaHbl FeAMMaArHeTu-
kn Fe, Co Si v npearoxeHa Teopusi, yTouHstowas
MoaeAnb baka - MeHceHa, B KOTOpoW nNpeobrapaHue
KpUCTaAnorpaduUeckon aHM30TPONMMKM Hap B3au-
moaenctBueMm AM NpuBOAUT K deppoMarHUTHOMY
yrnopsipoueHuto B cucteme. OnucaHbl CUeHapuu
3TOr0 Mepexopa B 3aBMCUMMOCTM OT TeMMepaTypbl
M MarHuTHOTO MoAs BOAM3M X_ (Anabopatopusa ¢du-
3MKW HEYMNopsIAOYEHHOr0 COCTOAHUSA, 3aB. Aab. -
K. X. H. H. H. [y6aHoBa, A. ¢.-M. H. C. B. lpuropbes.).
Metopamu AMdpPaKkUMKM MOAAPUIOBAHHBLIX U He-
MOASIPM30BAHHbBIX HEWTPOHOB WCCAEAOBaHbl OCO-
6EHHOCTM MarHWTHbIX CBOWCTB MYALTUDEPPOUKOB
RMn,0, 1 RMnO, (R - peAKO3eMeAbHblii SIAEMEHT)
Ha MWKPOCKOMUYECKOM ypoBHe. B pabotax 2022 r.
nokasaHo, uto B DyMnO, cyuiecTByeT CuAbHOE
R-Mn-B3anmopenctene, uto obecneunBaeT KOHTPO-
AMPYEMbIE MapraHueM 1 AUCNIPO3UEM PEXUMbBI AAS
MarHMTOynopsiAOUEHHOM dasbl, a TakXe Heobblu-
HO AAMTEAbHbIE TMPOLECCHl pPeAakcaumm MarHuT-
HOW CTPYKTYpbI. [TOAyYeHHble pe3yAbTaTbl 06AapatoT
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06LLIHOCTbIO, HEOBXOAMMOM AAS MOCTPOEHMA Teope-
TUYECKNX MOAEAEN HECOOCTBEHHbIX MYAbTUhEPPO-
MKOB M MPOrHO3MPOBAHUA CO3AAHUSA HOBbIX YHK-
LMOHaAbHbIX MaTepuanoB (rabopatopusa GUIUKK
KPUCTAAAOB, K. d.-M. H. W. A. 306Kano).

MPOAOAKEHO MU3yYEHWE MEXaHW3MOB GOPMUPO-
BaHWS AAAbHEro MarHMTHOro NopsiAka B CAOMCTbIX
OKCUAA@X C TPEYrOAbHOW CBEPXCTPYKTYPOM MarHuT-
HblX WMOHOB METOAOM AMOPAKUMK  HEMOAAPU30-
BaHHbIX HEWTPOHOB. B 2022 r. onpeaeAeHbl TuMbI
MarHMTHOro ynopsiAOYEHUS B OCHOBHOM COCTOS-
HUU CUABHO GPYCTPUPOBAHHBIX CAOUCTbIX TEAAYPA-
T0B A,MTeO, C COTOBOW KPUCTAAAMYECKOW U Tpey-
FOAbHOW MarHWTHOM CBEPXCTPYKTYpaMn B OAHOM
chnoe  (AabopaTopusi MCCAEAOBAHUS  MaTepuanos,
3aB. Aab.— A. d.-M. H. A. U. KypbakoB).

PaboTtbl MO M3yyeHWto OUOreHHbIX MarHWUTHbIX
CTPYKTYP MarHuTOTaKTMYeCcKMx OakTepuit Hanpas-
AEHbl Ha BbIACHEHWE MEXaHM3Ma OpMEHTaLMU He-
KOTOPbIX BUAOB OAHOKAETOUHbIX OPraHWM3MOB B Mar-
HUTHOM MoAe 3eMAU U pa3paboTKy BUOTEXHOAOTMU
MOAYYEHUS] OUMOTEHHbIX MarHWTHbIX HaHOYaCTMUL,
(MarHMTOCOM) AASl TEPAHOCTMKU psipa 3aboneBa-
Hui. B 2022 r. o6pabotaHbl AaHHblE MO HEAUHEN-
HOMY MarHWTHOMY OTKAMKY MarHMTOCOM AASl LLECTU
KYABTYP MarHuToTakTMyeckux 6aktepuit. MoAyyeHbl
OLEHKM WX MarHWTHbIXx napametpoB. O6HapyxeH
ABYXMOAOBbIV XapaKTtep pacrnpeAeneHns No MarHuT-
HbIM MOMeHTaM. HaAnume ABYX dpakLmii CBA3AHO C
AErpapaumen UCXOAHbBIX MarHUTHbIX Lienoyek. MNoka-
3aHO M3MEHEHUE COCTOSTHUSA MarHMTOCOM MpPU AAW-
TEAbHOM XpaHeHWW BakTepuit (rpynna 3AekTpomar-
HUTHbIX CBOWCTB KOHAEHCUPOBAHHbIX Cpea, PyK. -
K. ®.-m. H. O. B. lfepaweHko, B. B. Aepuranasos).

MpoBeAeHbl CUHTE3 WM aTtTectaumsi YrAepPOAHOrO
Kpuorens (nabopatopusi GU3MKK HEYNopPAAOYEHHO-
ro coctosiHua, I. . Konuua). YrAepoAHbIN KPUOTEAD,
MOAYYEHHbIM MyTEM TPEXCTAAMMHOIO CUMHTE3a, BKAO-
yatoLwni B cebs obpasoBaHue reast U3 CMecu pe3op-
UMH-GOPMaNbAETMAHBIX CMOA C MOCAEAYHOLLMMU AUO-
GUABHOM CYLLKOM M NMpPoAM3oM B a3oTe npu 800 °C,
ObIA MCCAEAOBAH KOMMAEMEHTAPHLIMWU METOAAMM:
PEHTreHOMAYOPECLIEHTHOIO aHaAM3a, paMaHOBCKOWM
cnektpockonuu, UK-dpypbe-cnektpockonuu, amdoe-
PEHUMANBHOIO TEPMUYECKOTO U TepMOrpaBUMeT-
PUYECKOrO aHaAu3a, CKAHWUPYIOLLEN SAEKTPOHHOM
MWKPOCKOMWUKU, TEAUEBON MUKHOMETPUM, HUIKOTEM-
nepatypHor apcopbumm asoTta, MaAOYrAOBOro pac-

CEAHUSI PEHTTEHOBCKMX AyY4en U MaAOyrAOBOro pac-
cesaHunss HenTpoHoB (MYPH). MpoaAeMOHCTPUpPOBaHbI
BO3MOXHOCTM MUCMOAb30BaHMA MeToAa Bapuaumu
KOHTpacta B MYPH anfl nccaepoBaHUS MOPUCTOM
CTPYKTYpPbl MaTepuManOB Ha OCHOBE KPUOTEAEw,
a3pOrAEn, NUPOrenen U T. A.

MpeprOXEHO M UCCAEAOBAHO HOBOE MMOKOAE-
HWE KOMMO3WLUMOHHBLIX MembpaH Thna Aquivion®
c pobaBKaMM 4acTuL, AETOHALUMOHHOro HaHoaAMa-
3a (AHA) AnA BOAOPOAHBLIX TOMAMBHbBIX 3AEMEHTOB
(habopaTtopust HEMTPOHHbIX PUIUKO-XUMUUECKUX UC-
CAeAOBaHWM, 3aB. Aab. — A. d.-M. H. B. T. Aebeaes,
K. ®.-M. H. H0. B. KyabBeauc). NpoBeaeHHbIE 3AEK-
TPOXMMUYECKME UCCAEAOBaHMA MeMOpaH B cocTaBe
MeMOPaHHO-IAEKTPOAHbBIX OAOKOB TakXe Nnokasanu
HauAayuylimMe xapakrepmuctukm npu 0,5 Bec. % AHA,
3HAUYUTEABHO MPEBOCXOAALLME NapamMeTpbl HEMOAM-
duuMpoBaHHON MembpaHbl (6€3 aAmasoB).

MpeanOXEHO 3KCMEPUMEHTAaAbHOE AOKa3aTeAb-
CTBO AOraprudMUUECKON PPaKTaAbHON CTPYKTYPbI 60-
TaHWYECKUX AepeBbeB. KOraa-To AaBHO, HUYETO He
3Has Npo ¢pakTtanbl, AeoHapao Aa BuHun chopmy-
AMPOBaA 3aKOH pocTa AepeBa, COrAaCHO KOTOPOMY
NAOLL@Ab CEYEHUS BETOK HUXE 3aAaHHOM TOYKM BET-
BAEHMA paBHa CyMME MAOLLAAEN CEYEHUI AOUEPHUX
BETBEN BbllLE 3TOM TOUKM BETBAEHMS. ABTOPbI AaH-
HOM paboTbl MCMOAB30BAAM METOA YMCAEHHOMO aHa-
Am3a Oypbe, NPo KOTOPbIKM AeOHaPAO, ECTECTBEHHO,
HUYErO HE 3HaA, AN UAEHTUOUKAUMK AorapudmMmye-
CKUX dpaKTaAbHbIX CBOWCTB ABYMEPHbIX OOLEKTOB,
a 3arteM MPUMEHWAN €ro AN U3yYeHUs] CTPOEHUS
peanbHbIX AepPeBbEB C MCMNOAb30BAHUEM KX GOTO-
rpadui. NokasaHo, UTO CTPYKTypa AepeBa onpeae-
ASIETCA 3aKOHOM COXPaHeHUs NAOLLAAM BOKOBOM MO-
BEPXHOCTU BETBEW AO M MOCAE BETBAEHMUS, @ 3HAYMUT,
XW3Hb AEpEeBa «Te4YeT» N0 NOBEPXHOCTU AEPEBA MAU
AEPEBO XMBET MO 3aKOHAM ABYMEPHOro NpocTpaH-
CTBa, a 3aKOH /\eOHAPAO AOAKEH ObITb UBMEHEH UAK
AOMOAHEH (AabopaTopusi GU3KMKKM HEYNMOPSAOUEHHO-
ro COCToAHUSA, A. ¢.-M. H. C. B. puropbes).

B obaactu sipepHoin du3nku B 2022 T. yYeHbIMK
OHW noayuyeH psip HOBbIX BaXHbIX Pe3yAbTaToB. Bbl-
MOAHEH aHaAM3 pe3yAbTaTa 3JKcrnepuvmeHTa «Hen-
TPUHO-4» W PESYALTATOB APYIMX 3IKCMEPUMEHTOB
MO NOWUCKY CTEPUABHOIO HEWTPMHO. CAeAaHa OLEHKaA
BKAAA@ B MAOTHOCTb 3Heprum BceneHHOM cTepunb-
HbIX HEWTPUHO C MNapameTpamu Amf4 = 7,3 3B?
" sin22614 = 0,33, UIBMEPEHHBLIMWN B 3KCNEPUMEHTE
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«HentpuHo-4». ObcyxaeHa npobaema NpPoOTUBOpE-
Una MexAy M3MEepPEHHbIMU NapameTpamMun CTepUAb-
HOroO HENTPUHO WM HabAOAAEMbBIMU KOCMOAOTMYE-
CKWMMW OrpaHuyeHuamMu (nabopatopus GUIMKU HER-
TPOHA, 3aB. Aab. - A. d.-M. H. A. 1. CepebpoB).

[Mpn noucke Pe3oHaHCHOrO MOTAOLLEHWUS COAHEY-
HbIX aKCMOHOB fiApamMu 83Kr coBMeCTHO ¢ UHCTUTY-
TOM SIAEPHbIX UcCcAepoBaHMA PAH noayyeHbl HOBble
A@HHbIE AAAl KOHCT@HTbl CBA3M akCMOHa C 3AEKTPO-
HOM g,  Ha OCHOBE PE3YALTATOB 3KCNEepUMeEHTa
B bakcaHCko HeWTPUHHOM obcepBaTopun. AOCTUr-
HyTasa YyBCTBUTEABHOCTb AASl MacC akCMoHa ~ 1 KaB
pekopaHa 1 BAM3Ka K acTPOPUINUECKUMM OrpaHuye-
HuAM. CoTpyaHnkn OHU npoBeAM MOWUCK HEWTPUH-
HbIX COObLITUI B AeTekTope Borexino B Koppeaaunu
c 74 rpaBuTaAUMOHHbIMK cobbitTnamK (IC), 3aperu-
cTpupoBaHHbIMKU AeTektopamu LIGO, VIRGO. AHa-
AM3NPOBAAMUCL CUFHaAbl C 3Hepruamvn > 250 k3B
B okHe 1 000 ¢, COOTBETCTBYIOLLLEM BPEMEHU pe-
ructpaummn [C. CTaTUCTUUYECKM 3HAUYMMOrO MNpPEeBbI-
LeHns Hap GOHOM He HabAropanock. B pesynbrate
yCTaHOBAEHblI HauMboAee CTporve BepPXHWE Mpepe-
Abl Ha AOEHCBI HEWTPMHO BCEX GAEMBOB, CBSI3aH-
HbIX ¢ TC, AAS HEMTPUHO ¢ 3Hepruamun 0,5-5 MaB.
COBMECTHO C y4YaCTHUKaMK MEXAYHAPOAHON KOAAG-
6opaumm Borexino B 2022 r. NoAyyeHbl HOBblE pe-
3yAbTaTbl MO perucrpaunm HenTpmHo M3 CNO-umkAa
Ha CoaHue. pynnon HULL «KypuaToBCKWMIA WHCTK-
Ty - [MNAD BbINOAHEHDBI MPELM3UOHHbBIE U3MEpPE-
HMA PB-cnektpa 2°Bi, pe3yAbTaTbl KOTOPbIX WCMOAb-
30BaAUCb AN ONpPeAENeHNS BKAaAa B dOH Borexino
oT 2'°Bi npu aHanm3e curHanoB ot CNO-HEUTPMHO.
PesyabTatbl MOAYYEHbI C MCMNOAb30BaHWEM [-Cnek-
TPOMETPOB ABYX TMMOB (OTAEA MOAYMPOBOAHUKOBbIX
AAEPHbIX AETEKTOPOB, PYyK. — A. ¢.-M. H. A. B. Aep-
6U1H).

KpacHble cBepxrMraHTel — camble 6O0AblUKE
n3 3Be3p (Macca npumepHo ot 5 po 100 macc
ConHua). Ux cyluecTBoBaHWE 3akaHYMBaeTCa B3pPbl-
BOM CBEpPXHOBOM 3Be3pbl Il TMNa, ocTaBASOWMM
nocae cebsa AWllb YEPHYH AbIPY MAM HEWUTPOHHYHO
3Be3Ay. Pabora cTuMyArpoBaHa TeM, UTO AAA UCCAE-
AOBaHUs npouecca He0bXOAUMO U3MEPSATb U3MEHE-
HWe TeMnepaTtypbl KPaCHbIX CBEPXTMraHTOB Mepea
MX B3PbIBOM. BbIAO NPEANOXKEHO M3MEPSATH TeMMe-
patypy 3AEKTPOHOB CpaBHEHWEM OTHOCUTEAbHOM

WMHTEHCUBHOCTU ABYX AMHWIK. OpAHOWM M3 Hauboaee
YCTOMUMBBIX M WMHTEHCUBHO W3yyaeMblX NPOBAEM
PEHTTEHOBCKOM aCTPOHOMMUMU SABASIETCA HECOOTBET-
CTBME COBPEMEHHOW TEOPUU U HABAIOAEHWI OTHO-
LUEHMA MHTEHCMBHOCTEM ABYX nepexopoB Fe XVII,
UMEIOLLMX peLlatollee 3Ha4YEHNE AN AMArHOCTUKM
nAa3mbl, NOAYUMBLLMX Ha3BaHKe 3C 1 3D. Benbillka
KPaCHOro CBepXrMraHta npousolina 16 ceHTabps
2020 r. 3a 3Be3p0M — NPEeALIECTBEHHULEN CBEPX-
HoBoW 3Be3Abl - SN 2020tIf crepmnan. Teneckonbl ra-
Banckon ObcepBaTtopun Keka HabAOAAAM 33 Kpac-
HbIM CBEPXIUIaHTOM yxe Ha npotsxeHun 130 aHen,
CAOBHO 3a TUKatowen 6ombon, roToBoi B30PBaTb-
cA B AHOOOM MOMEHT. Tekyllee 3KCnepuMeHTaAb-
Hoe ortHowenwe R, = f, /f. = 3,51(2) (7).,
coraacyertcs c NPOBEAEHHbIM pacuyetom
RTeop = 3,55(2), a Takxe C HEKOTOPbIMU MPEAbIAY-
LWMMKU TEOPETUUECKUMM NpeACKasaHUsIMK. UToObI
UCKAOUUTb AHOOble HEOMPEAEAEHHOCTH, CBA3AHHbIE
C M3MEPEHHbIM OTHOLUEHWEM, OMPEAEAUAU OTAEAb-
Hble €CTECTBEHHbIE LWWPUHbI AMHWUIA WU BEAMYMHDI
ocumanaTopoB 3C- u 3D-NepexopoB, KOTOpPbIE Tak-
)K€ XOpOLIO COrAacytotcsl ¢ Teopuen. 310 HaKoHel,
paspellaeT MHOIOAETHIOK  3arapky  OCLIMAAATO-
poB Fe XVII (nabopatopusi MOAEKYASIPHbBIX U aTOM-
HbIX NMy4ykoB, 3aB. Aab. - K. ¢.-M. H. B. ®. Exos,
A. ©.-M. H. M. . Ko3n0B).

BbINOAHEHO MCCAEAOBaHWE pacnpepeneHnss U3o-
TOMNOB ypaHa B pacTBopax Ha rpaHUUE MNOAAp-
HOM W HEMOAAPHOM CpeA AN CO3AAHWS y-CMEKTPO-
CKOMWUYECKON METOAUKM OMPEAEAEHUS COAEPKAHMS
M30TONOB ypaHa B 3KCTPAKLMOHHO-aACOPOLIMOH-
HbIX npoueccax. [MpearOXeH HOBbIA Cnocob XMMK-
yeckoro oboralleHus ypaHa Nno Aerknum usotonam,
OCHOBA@HHbIN Ha 3KCTPAKLMKU ypaHa B KUCAOW CpeApe
NMOASIPHBIM OpraHUUYECKMM 3KCTpareHtoMm. Ha rpa-
HULE pa3pena MOASIPHOW U HEMOASPHOM Cpep M30-
TOMbl ypaHa pacnpeAeneHbl Mo BbICOTE B COOTBET-
CTBUM C UX aTOMHbIM HOMEPOM (AabopaTopua sAep-
HOW CNEKTPOCKOMNNM, 3aB. Aab. - A. d.-M. H. N. A. Mu-
TPOMOABCKWUNM, A. &.-M. H. B. . 3MHOBbLEB).

CotpyaHukamu OHW B 2022 1. onybAMKOBaHbI
62 HayuyHble CcTaTbM B peLeH3MpyeMbIX XypHahax,
NoAy4YeHo 1 CBMAETEALCTBO O MOCYAAPCTBEHHOW pe-
rMCTpaLmMm cneumasm3mpoBaHHbIX NPOrpamMm.
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OTaeneHne GU3NKU BbICOKUX IHEPTUM

OT1peneHre GU3UKK BbICOKUX aHeprun (ODBI), pykoBoautenb — A. .-M. H. O. A. DeauH,

cocTouT U3 9 nabopatopui:

- OU3UKKU INEMEHTAPHDbIX YAaCTUL, (3aBEAYIOLLUNA - A. d.-M. H. B. T. Kum);

PENITUBUCTCKOMN IAEPHON PUIUKU (3aBeAyOLWUNHK — K. ¢.-M. H. 0. T. Pab6oB);
KOPOTKOXUBYLLUX sIAEP (3aBepyow i — K. @.-M. H. B. H. MaHTeneeB);

Me30HHOM GU3UKM (3aBepyrowui — K. ¢.-M. H. C. 1. BopobbeB);

KPUCTAANOONTUKU 3apsiXKEHHbIX YacTuL, (3aBeayoWwMi — K. ¢.-M. H. HO. M. UBaHOB);

- appPOHHOM GU3MKHK (3aBeAYIOLLUN — A. d.-M. H. O. A. DepuH);

- OU3UKK IK30TUUECKUX AAEP (3aBeayrownn — A. §.-M. H. HO. H. HoBuKOB);

- 6ap1MoHHOM GU3UKHK (3aBeAYIOLLUN — K. d.-M. H. A. A. A3to6a);

- KPUOTEHHOW U CBEPXNPOBOAALLEN TEXHUKU (3aBeayolwmin — K. d.-M. H. A. A. BacunbeB)

na Hay4YHO-TEXHUYECKUX OTAENOB:

- PaAMOINEKTPOHUKMU (PYKOBOAUTENAD — K. §.-M. H. B. A. TonoBLOB);
- TPEKOBbIX AETEKTOPOB (PYKOBOAUTEND — A. G.-M. H. A. I. KpusLuunu);
- BbIYUCAUTEABHbIX cucTeM (pykoBoautens — A. E. LLieBenb);

- MIOOHHbIX Kamep (pykoBoauTenb — B. C. Ko3noB).

B O®B3 pab6otatoT 97 HayuHbIX COTPYAHUKOB, U3 HUX 13 AOKTOpPOB HayK U 50 KaHAMAATOB HayK.

0. A. depumH,
A. ©.-M. H.,
PYKOBOAMTEAD
OtaeneHus

OCHOBHbIMW Hanpas-
AEHUAMU AEATEABHOCTH
O®B3Y aBAslOTCA  3KC-
nepuMeHTaAbHblE  UC-
CAeAO0BaHMA B 0bAacTu
GU3UKM INAEMEHTAPHbIX
yacTuu,u AAEPHON GU3K-
K. Kpowme Toro, B Otpe-
AEHUU BEAYTCH MPUKAAAHbIE paboTbl Mo pa3paboTtke
MHHOBALMOHHbIX METOAOB MOAYYEHUSA PaAMOM3OTO-
NoB AAST MEAMLMHCKMUX NMPUMEHEHUI U UCCAEAOBa-
HWS MarHWTHbIX CBOMCTB MatepruanoB USR-MeTOAOM.
OTAeneHWe  BLINMOAHAET HayuHbleé WCCAEAOBaHUS,
MCMOAb3YA YCTAaHOBKK, umMetrowmecs B HUL, «Kypua-
TOBCKMK MHCTUTYT - [NAD®, a Takxe ydactByA
B OyHAAMEHTAAbHbIX WMCCAEAOBAHUSAX MEPEAOBLIX
MWPOBbIX YCKOPUTEABHbIX LLEHTPOB.

B 2022 1. npOBOAMAUCH CAEAYHOLLME 3KCNepu-
MEHTbI.

1. Ha cuHxpoumnknotpoHe HUL, «KypuatoBCKui
NUHCTUTYT» — TTUAD:

- MPOM3BOACTBO W MU3YUYEHUE KOPOTKOXMUBYLLMX
AAEP Ha Aa3EepPHOM MacCC-CMEKTPOMETPUYECKOM
komnaekce NPUC;

- U3yYeHUEe NOAAPU3ALMOHHBLIX 3ODEKTOB B KBa-
3UYNpPyrom paccesHum NpoToOHOB Ha AApaX;

- UW3yYeHWe MarHWTHbIX CBOMCTB MaTepManoB
MSR-meToaAOM,

a TaKkXe Ha Apyrux yctaHoskax MHcTuTyTa:

- aKkcnepumeHT PolFusion no u3yyeHWtO peak-
UMK TEPMOSAEPHOTO CUHTE3a MOASPU30BAHHbIX
AAEP AENTEPUS;

- CO3AaHME 3KCNEPUMEHTAABHOM YCTAHOBKU AASI
M3y4yeHUss CBOMCTB YHUKAAbHOIO usomepa 22°Th (pa-
60T1a noaaepxaHa rpaHtom PHO Ne 22-22-00090),
KOTOPbIN SIBASIETCS KAHAMAATOM Ha CO3AaHWE HOBO-
ro aTaAOHa 4acToTbl.

2. B EBponenckom LEHTPE SAEPHBIX WMCCAEAO-
BaHui (LLEPH):

- yyactue B akcriepumeHTtax CMS, ATLAS, LHCDb,
ALICE Ha BoAblioM appoHHOM Koananaepe (BAK);

- MPOM3BOACTBO W MU3IYUYEHUE KOPOTKOXMUBYLLMX
AAEP Ha Aa3EepHOM MacCC-CNEKTPOMETPUYECKOM
komnaekce ISOLDE;

- U3yYyeHWe BO3MOXHOCTEM KPUCTAAAMYECKOM
KoAMMMaLmmK nydykoB BAK (akcnepumeHTt UA9).



KYPYATOBCKMIA
I'll Y WHCTUTYT
9 NSl CTPAHbI
A\ V4 W MUPA

OCHOBHble pe3yAbTaTbl HayYHOW AEATEABHOCTH — 2022 19

3. Ha me3oHHON dpabpuke UHcTUTyTa M. Mayas
LWeppepa (LUBenuapura) — MOMCK MIOOHHOMO KaTta-
AM3a peakuun SAEPHOro cuHTesa d°He.

4. B UeHTpe no M3yYEHUIO TAXEAbIX WOHOB
nM. TenbMroabua (AapMLiTaaT, fepmaHusa) - uame-
peHne MacC CBEPXTXKEAbIX SAEMEHTOB C MOMOLLbIO
AOBYLIKM [MeHHWHra SHIPTRAP.

5. B WHcTutyTe sipepHor ¢ouankm Obuiectsa Mak-
ca MaaHka (Tenpenvbepr, fepmaHusa) - No NpAMOMyY
YABTPANpPEeLM3MOHHOMY U3MEPEHMIO PA3HOCTU Macce
187Re-1870s, KoTOpas HeobxoaMMa AASI OMpeAene-
HUS 9PPEKTUBHOW MaCChbl aHTUHEUTPUHO, C MOMO-
Lpbto AoBYLIKK MNeHHnHra PENTATRAP.

K 3aBeplIeHHbIM 3KCNEPUMEHTAM C MPOAOA-
Xaroulencss o6paboTkor AaHHbIX MOXHO OTHECTU
NM3MePEHNE CKOPOCTU MIOOHHOIO 3axBaTa B AeuTe-
pun (akcnepmumeHT MuSun) Ha Mme3oHHON dabpuke
UHctutyta um. Mayasa Weppepa (LUBenuapusn).

B uncae HoBbix npoektoB OOB3 - noarotoBka
K 3KCNepPUMEHTaM:

- «[IpOTOH» - NO M3MEpPEHUo 3apsaA0BOro pa-
AMyca NpOTOHa B YNPYromM 3AEKTPOH-NMPOTOHHOM
paccesiHn Ha yckoputene MAMI (MaiHu, Tepma-
HUA);

- AMBER/NAG6 - no M3MepeHuto 3apsap0BOro
papuyca NPOTOHa B YNPyrom MIOH-MPOTOHHOM pac-
CesHMM Ha BbIBEAEHHOM ny4yke yckoputens SPS
(LIEPH);

- R3B, MATS, PANDA, CBM Ha yCKOPWUTEAbHOM
komnaekce FAIR (LLeHTp Mo M3YyYeHUIO TSXKEAbIX
MOHOB UM. [eAbMroabLa, fepmaHus);

- SHiP - no noucky vacTul, CKPbITOrO CekTopa
CraHpapTtHOM Mmoaeaun B LIEPH;

- MPD u SPD Ha ctposiuiemcst koanaraepe NICA
B AybHe,

a TaKkXe CAEAYHLLME MPOEKTbI:

- NUPUHA - no NoAyYeHuto U U3YUYEHUKD KOPOTKO-
XUBYLLMX SAAEP Ha BbICOKOMOTOUHOM HEWUTPOHHOM
peakrtope MMNK;

- MAUTPAM - no npeumsMoHHOMY WM3MEPEHUID
MacC KOPOTKOXMBYLLMX HEMTPOHOU3OLITOUHbIX SAEP
Ha BbICOKOMOTOYHOM HEMTPOHHOM peaktope MUK;

- PUU-80 - no npou3BOACTBY PaAMOM30TOMNOB
AN MEANUMHCKMX MPUMEHEHNI.

OAHWMM M3 OCHOBHbIX HanpaBAEHW AEATEABHOCTU
O®B3 sABAseTca yyactve B NpoBeAeHUM GyHAAMEH-
TaAbHbIX WCCAEAOBAHWUM Ha YHWKAAbHbIX YCKOPU-
TEAbHbIX YCTAHOBKax B MUPOBbIX Hay4YHbIX LEHTpaXx,

Taknx Kak bAK B LEPH, n Ha yckopuTeAbHOM MC-
CAEAOBATEABCKOM KOMIMAEKCE HOBOIO MOKOAEHUS
B EBponenckom ULeHTpe Mo MCCAEAOBaHWMIO MOHOB
n aHTMnpotoHoB (FAIR).

B LLIEPH O®B3 yuacTByeT B akcnepumeHTtax CMS,
ATLAS, LHCb u ALICE ¢ HauyaAbHbIX CTapMi MNpPO-
€KTUPOBAHUSA U KOHCTPYMPOBAHWUS KOAAAMAEPHbIX
AETEKTOPOB CO 3HAUUTEABHBIM WMHTEAAEKTYAAbHbIM
M NPUMOBOPHbIM BKAAAOM B CO3AAHWE pPa3AMYHBIX
NOACUCTEM 3TUX AETEKTOPOB. [locae 3anycka BAK
coTpyaHrkn OOB3, Hapsaay € APYrMMK y4aCTHUKaMKU
3KCMEPUMEHTOB, OCYLLIECTBASAIOT MOCTOSHHOE COMPO-
BOXAEHWE AETEKTOPOB MPU MPOBEAEHUU 3KCMEPU-
MEHTOB, a TakXe MPMHMMAIOT yuactne B obpabotke
3KCNepPUMEHTaAbHbIX AaHHbIX. [TPOAOAKEHME aHaAU-
3a 9KCMNEePUMEHTaAbHbIX A@HHbIX, MOAYYEHHbIX B Ce-
aHce-2 (2015-2018), paeT HOAbLUOE KOAMYECTBO
HOBbIX PE3YALTATOB.

Hanbonee 3HauMMble W3  HUX, MOAyYEHHblEe
B 2022 I. Npu y4yacTuu COTPyAHUKOB OTAEAEeHUS, -
3T0 YTOYHEHWE KOHCTAHT B3aMMOAENCTBMSA 6030Ha
Xurrca ¢ pepMUOHaAMKU (KBapkaMu U AENTOHaMM)
B aKkcnepumeHtax ATLAS n CMS, nsmepeHue ceve-
HUS B3aMMOAENCTBUA aHTUreAns-3 C BELLECTBOM
B aKkcnepumeHTte ALICE, ykaszaHue Ha adpdpekTbl CP-
HapyLleHna B pacnapax B- n D-me30H0B B 3Kcnepu-
meHTe LHCb. 3a Bce BpemMs paboTbl aKcnepumeH-
Ta LHCb otKpbiTo 60 HOBbIX aAPOHHbIX COCTOSIHUM,
CPEAM KOTOPbIX €CTb KaHAMAATbl B MEHTO- U TETPO-
KBapKOBbIE COCTOAAHMSA.

B 2022 r. 6oablune ycuAMA ObIAM COCpPeEAOTOYE-
Hbl Ha paboTax Mo 3anycky YCTaHOBOK Ha KOAAAMAE-
pe BAK nocae AAMTEABHOW OCTAHOBKWM YCKOPUTEAS
M MPOBEAEHWS MOAEPHU3ALMM KOANGMAEPHBIX Ae-
TektopoB. OTAEAEHME aKTMBHO y4acTBOBAaAO B MO-
AepHu3aumm aetektopoB. B HUL, «KypuatoBckui
MHCTUTYT — MUAD BblIAM cO3paHbI TOHKO3A30pHbIE
Kamepbl AAS MEPEAHEN YacTU MIOOHHOMO CMEKTPO-
meTpa ATLAS, HOBble MIOOHHbIE KaMepbl C YAyY-
LLIEHHOM IPaHYAAPHOCTBIO AAS aKcnepumeHTa LHCb,
npoBeAeHa MOAEPHU3AUMSA BbICOKOBOALTHOIO MU-
TaHUA MIOOHHOW cucTembl CMS, paHee co3paHHOM
B MHcTutyTe. Mpn yyactnm cotpyaHnkoB ODBI 6bia
YCMELLHO OCYLLLECTBAEH 3aMyCK BCEX YETbIPEX AETEK-
TOPOB Ha KoAananpepe BAK, a Takxe obecneueHa
b6ecnepeboriHas paboTa Bcex NOACUCTEM, 3a KOTO-
pble OTBEYaAU COTPYAHUKM OTAEAEHUA, B TeUYEHUe
Habopa AaHHbIX B 2022 T.
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OpHa n3 dyHAAMEHTaAbHbIX 3aAady, OCYLLECTBARA-
emblx B OPB3, - ucchrepoBaHWE CBOWMCTB SIAEp-
HOW MaTeEPUM B CTOAKHOBEHMSX TSKEAbIX MOHOB.
BbinoAHeHWe 3TOM 3apaun 6bIA0 HauaTo B 80-X IT.
B akcnepumeHte PHENIX (BpykxelBeHcKas Hauumo-
HanbHan nabopatopusi, CLLUA) M NPOAOAXKEHO B 3KC-
nepumeHte ALICE (LLEPH). B cBSi3n cO CTpOUTEAL-
ctBOM poccuickoro konnampepa NICA (Nuclotron
based lon Collider fAcility) B Ay6He, HanpaBAEHHOrO
Ha MCCAeAOBaHWE SAAEPHOW MaTepuv B MOH-WMOH-
HbIX CTOAKHOBEHMSX, OTAEAEHME MOAKAKOUMAOCH
K pabotam No CO3AaHMKO MHOMOLIEAEBOrO AETEKTO-

pa MPD u paspabotke ¢U3MUYECKON mnporpammbl
akcnepumeHTa. OOBI Takxe NpuHUMAaET yyactue
B KOHCTPYKTOPCKOM pa3paboTke KOHUENUMu U odu-
3MUYECKON NMporpaMmbl MCCAEAOBAHUN AAST BTOPOTO
apetektopa SPD Ha koananpepe NICA, koTopblt Ha-
LeAeH Ha W3y4yeHWe CTOAKHOBEHWI MOAAPU30BaH-
HbIX Y4acTWL, AAA MCCAEAOBAHMWSA CMMHOBOMW CTPYKTY-
pbl HYKAOHa.

CotpyaHukamu OOB3I B 2022 r. onybAMKOBaHbI
160 HayuHbIx paboT B peLeH3upyeMblx XypHaAax,
caenaH 31 AOKAAA Ha POCCUICKMX U MEXAYHAPOA-
HbIX HAY4YHbIX MEPOMPUATUSAX.
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OTAENEHME MOANEKYASIPHOW U PAANMALMOHHOM BUOPU3UKK

OTaeneHre MOAEKYAIPHOM U papualMoHHOW 6Modu3nku (OMPB), pykoBoauTenb — K. ¢.-M. H. A. A. KoHeBera,

cocTouT U3 4 nabopatopui:

- 3KCNepUMEHTaNbHOW reHeTUKM (3aBeaytolas — A. 6. H. C. B. CapaHueBa);

- MOAEKYAIpPHOM FEHETUKU YenoBeKa (3aBeaytowias — A. 6. H. C. H. NMueaunHa);

- MOAEKYAIpHOM BUOPU3UKK U HEUTPOHHDBIX UCCAEAOBaAHWM (3aBeayoWwun — K. d.-M. H. A. A. KoHeBera);
- 6uoTexHonoruu (3aBepytowas - K. 6. H. A. A. KyabMUHcKas);

3 LUeHTpoB:

- LEHTPa AOKAMHUYECKUX U KAMHUYECKUX UCCAEAOBAHUM (3aBeAyHOLWMI — K. M. H. A. T1. TpaluKoB);

- pecypcHoOro LeHTpa (3aBeaytowmm — K. 6. H. H. A. BepnoB);

- KypuaToBCKOro reHOMHOro LeHTpa (DyKOBOAUTEAD — K. 6. H. A. A. KyAbMUHCKas)

M OTAeAA UHXXEHEPHO-TEXHUUYECKOro obecneueHun (rnaBHbiM UHXeHep - . A. COTHUKOB).

B OtpeneHuu pabotarot 114 HayuHbIX COTPYAHUKOB, U3 HUX 11 AOKTOPOB HayK U 47 KaHAUAATOB HaykK.

A. A. KoHeBera,
K. .-M. H.,
PYKOBOAUTEAD
OTtaeneHus

OCHOBHbIMUW Hamnpas-
AEHUSIMU AESATEABHOCTU
OMPB saBasatotca  dyH-
A@MEHTaAbHblE W Mpu-

KAAAHBbIE  MCCAEAOBa-
HMA B obBAAcTM MoAe-
KYASIPHOM 6uonoruu,

6UOPUINKM U BUOXUMUK, CTPYKTYPHOM OUOAOTUM,
MOAEKYASIPHOW Y MEAULIMHCKOW FTEHETUKK, AAEPHON
MeAMUMHbI. B pesyabtate npoBepeHHon B 2022 T.
peopraHmM3aumMm HayuHbid noteHuman OTAeAeHus
O6bIA KOHCOAMAMPOBAH B COCTaBE CEMM Hay4HbIX
NOAPa3AEAEHUI: UeTbipex AabopaTopuin U Tpex LieH-
TPOB.

OAHWMM M3 MHTEHCUMBHO pa3BMBAtOLLUMXCA Hanpas-
AeHUIM pesitenbHocTM OMPB siBAsieTcst spepHas me-
AMUMHA. YHUKaAbHas WHopacTpyktypa HULL «Kyp-
YaToBCKUMA MHCTUTYD -  [TUAD, obbeanHstowan
Ha EAMHOM Hay4YHO-TEXHUUYECKOW MAOLLAAKE ABa
MCCAEAOBATEABCKMX pPEaKTopa, ABa YCKOPUTEAS,
KOMMNAEKC OMOMEANLMHCKUX MCCAEAOBAHWUI, LEHTP
AOKAMHUYECKUX W KAMHUYECKUX WCCAEAOBAHWUM,
KOMMAEKC Mo obpalleHW0 C papuOaKTUBHbIMKU OT-
X0AaMM, NMPEAOCTABAAET BO3MOXHOCTb OCYLLIECTBAE-

HUSI MOAHOIO LMKAA pas3paboTku M MPOM3BOACTBA
papMopapMaLEeBTMUYECKMX AEKAPCTBEHHbIX Mpena-
paToB, BKAOYAS MOMCKOBbIE MCCAEAOBAHMA U pas-
PaboTKy MOAEKYA-HOCUTEAEN, Pa3paboTKy AAEPHbIX
TEXHOAOTMI MO MOAYUYEHMIO U OYUCTKE PaAAMOAKTUB-
HbIX M30TOMOB MEAMLMHCKOrO Ha3HauyeHus, Hapa-
60TKe 1M30TOMNOB, cHOpPKe papnodapmaLeBTUUECKMX
AEKapCTBEHHbIX NpenapaTtoB, a TakXe AOKAMHWUYE-
CKWME UCCAEAOBAHMA.

B pamkax ®epepanbHOW HayUYHO-TEXHUUYECKOM
nporpamMmMbl HEMTPOHHbIX M CUHXPOTPOHHbIX UCCAE-
poBaHu HUL, «KypuatoBcknin MHCTUTYD - [TUAD
ABASIETCA FOAOBHOW OpraHmMsauMen, peasmnsyrolen
npoekT «Pa3paboTka OTeYeCTBEHHOr0 WHHOBALW-
OHHOMO TEepPaHOCTMYECKOro npenaparta Ha OCHOBE
M30TOMNOB TEPOUA AAA NMPOBEAEHNS PAAMOUMMYHHOM
Tepanuu 3A0KauyeCTBEHHbIX HOBOOOPA30BaHMI pas-
AMYHOTO TMCTOAOIMYECKOro Tvnar. MPoeKT, ocyLecT-
BASIEMbI B KoArnabopaumn ¢ HULL «KypuatoBckuit
MHCTUTYT», CaHKT-TeTepbyprckMM NOAUTEXHUUYECKUM
yHuBepcutetom [letpa Beankoro n MOCKOBCKUM
rocyAapCTBEHHbIM YHUBEPCUTETOM MM. M. B. Aomo-
HOCOBa, BKAOUAET LIEAbIN KOMMAEKC paboT, Hanpas-
AEHHbIX Ha CO3AAHWE YCAOBUM AN NMPOW3BOACTBA
pPaAMOM30TOMNOB Ha OTEYECTBEHHOM MPOM3BOACTBEH-
Hon 6ase, pa3paboTky BUOMOAEKYASIPHBIX BEKTOPOB
AN AAPECHOM AOCTaBKM PaAMOHYKAMAOB B OnNy-
XOAb, CO3A@HME Ha WX OCHOBE paavodapmaueBTh-
Yyeckoro npenapara, NPOBEAEHWE AOKAMHUYECKMX
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MCCAEAOBAHUM, a TakXe MHTEHCUBHYIO MOATOTOBKY
MOAOABIX KAAPOB AAS AAEPHON MeAULMHbI. B 2022 T.
ObIAM ONTUMMW3UPOBAHbI YCAOBUSI HAPaAOOTKU U Bbl-
AeneHus papnounsoTonoB %2Th u *1Tb, paspabora-
Ha OpWIrMHaAbHAs METOAMKA 3SKCTPaAKLMOHHO-XPO-
MaTorpapuyeckoro BbIAEAEHUA 3TUX W30TOMOB Ha
KOMMEPUECKN AOCTYMHbIX cOpbeHTax, peaAn3oBaHa
HoBasi cxema noAyyeHuss °2Tb obayuyeHuem TaH-
AEMHOM MULLIEHU *®1EU Ha U30OXPOHHOM LIMKAOTPOHE
¥-150, no3BoAstoLWan noBbICUTb 3PPEKTUBHOCTb UC-
NMOAb30BaHMUA NMy4yka o-4acTul, 3anyLleHO OMnbITHOe
NPOU3BOACTBO M3oTona *?4l. Ha MOAEAsX XUBOTHbIX
6blAa MOKa3aHa MNPOTMBOOMNYXOAEBAsi aKTMBHOCTb
npenapata Ha OCHOBE MOHOKAOHAAbHOIO aHTUTeAa
NpoTMB peuenTtopa 1-ro TMna COCyAMCTOrO HAOTEAU-
anbHOro ¢aktopa - aHTMVEGFR1 1 papMoOaKTMBHO-
ro usotona *'Th, co3paH 3HAUMTEAbHbIN 3AAEA AAS
NPOM3BOACTBA WM WUCMbITAHUIA TapreTupytowmx 6uo-
KOHBIOraToB.

B OtaeneHnn nNpopOAKAET MNPOAYKTUBHYIO pa-
60Ty CO3AaHHbIM HECKOABKO AET Hasap B paMKax
depepanbHOM  HAyYHO-TEXHUUECKOW MPOrpamMmbl
Pa3BUTUA TEHETUYECKUX TEXHOAOTUI KypuaToBCKMiA
reHoMHbIN LeHTp (KTl - MUAD). B 2022 1. B KI'LY, -
MAAD ObIA AOCTUTHYT LEAbIA PAA Kak dyHAAMEH-
TaAbHbIX, TAK U NPUKAAAHBIX PE3YALTAaTOB B 0OAACTU
reHeTUMKU U BroTexHonorMn. B pamkax pabot no uc-
CAEAOBAHMID MeXaHU3MOB pekoMbuHauumM B 6u1o-
TEXHOAOTMUYECKM BadKHbIX OAHOKAETOUHbIX MWKPOOP-
raHnamax OblAM NpoaHaAM3MpoBaHbl U 0606LLEHbI
ycnexu, AOCTUIHYTbl€ B LEeAeHanpaBAEHHOM peAak-
TUPOBAHUM SAEPHbIX TEHOB 3EAEHbIX BOAOPOCAEN
Chlamydomonas reinhardtii npy NOMOLLM TaKKUX WH-
CTPYMEHTOB PEAAKTMPOBAHMS FeHOMa, Kak Hykaea-
3bl cucteMm CRISPR-Cas, Hykaeasbl LIMHKOBbIX NaAb-
ueB (ZFN) n adpdpekTopHble HykAeasbl, NoAOOHbIE
aktMBatopam TpaHckpunuun (TALE), paspabortaH
NMPOTOKOA PEAAKTMPOBAHWUS TEHOB 3EAEHbIX BOAO-
pocaew C. reinhardtii ¢ n”cnoAb30BaHWEM NpeABapU-
TeAbHO cobpaHHbIX prboHykneonpoterHoB CRISPR-
Cas9.

B KI'Ll, - MNAD 6biAM NpoAOAXKEHbI paboTbl Mo no-
UCKY U MAEHTUOUKALUMN MUKPOOPraHM3MOB — MpPO-
AyLEHTOB GpEPMEHTOB, BOBAEYEHHbIX B AErpapaLmio
N MOAMPUKALMIO Pa3AMYHBbIX OPraHMUYECKUX MOAU-
MepoB. Tak, B 2022 . NOABEAEHbI UTOTM CKPUHKUHTA
MWKPOOPraHM3MOB - MPOAYLEEHTOB KCAHTAHOAWUTH-
Yeckoro KOMMAekca 1 paspabortaH brokatasnsaTop

M AECTPYKLIMK KCaHTaHa Ha OCHOBE MMMOOUAM30-
BaHHbIX B KPMOTEAE MOAMBMHUAOBOIO CMMPTA KAETOK
CUMOMOTUYECKON CMECH, COAepXallen OakTepuu
Paenibacillus spp. Cellulosimicrobium cellulans,
YTo MOXET HaMTW NpPUMEHeHWe B HepTep0bbiBa-
FOLEN M NMULLEBOM NPOMbIWIAEHHOCTU. peanpuHAT
MOMCK MUKPOOPraHW3MoB, KOTOpPblE CMOCOOHbLI pas-
Aaratb LUMPOKUIM CNEKTP MAACTUKOBBIX OTXOAOB.

UccaepoBaHMe BAMSAHWUS 3KCTpakTa OypbiX BOAO-
pocael Fucus vesiculosus, aKCTpakTa AMLIAMHUKA
Cetraria islandica n nx cmecu B coctaBe dpepmeH-
TMPYEMOrO 3EAEHOro yasi Ha MUKpobuom cum6buro-
TMUeckom KyabTypbl SCOBY 1 6MOXMMUYECKME CBOK-
cTBa KOMOYyuM noKasaAo MNOTEHLMAA BOAOPOCAEN
N AVILLAMHMKOB Kak GYHKLMOHAAbHbIX A0DABOK AAS
NMOAyYEHUA 6E3aAKOTOAbHbIX (GEPMEHTUPOBAHHbIX
HaMUTKOB C AOMOAHUTEABHOW HYTPULIEBTUYECKOM
LEHHOCTbHO.

B xoae nccaepoBaHMA MexaHUM3MOB BMOMUHEpPa-
AM3aUMK BblAa NOKalaHa KAUYEBas POAb BHEKAE-
TouHOW AHK B WMHAYKUMKM ocaxpeHua kapboHaTta
KaAbLMSA NMPKU POCTE MAAHKTOHHOW KyAbTypbl Bacillus
subtilis, conpsixxeHHON ¢ 06pa3oBaHMEM OTAEAbHbIX
KOMMOHEHTOB BHEKAETOUYHOIO MaTpukca (BHEKAe-
TouHOW AHK, aMUAOUAHBIX BEAKOB W MOAMCAxapu-
AOB); ONpeAeneHbl BEAKOBbIE MULLIEHWU AN AAAbHER-
ler pa3padoTkM TEXHOAOTUU WUHTMOMPOBAHUA WUAM
akTMBaUMK npouecca buomuHepasm3aunmn U ¢op-
MWUPOBaHUA BUONAEHOK.

B nabopatopumn MOAEKYASPHOM FrEHETUKM YenoBe-
Ka NPOAONKAAUCH MCCAEAOBAHMA MO MOUCKY Mapke-
POB pa3AnuHbIX 3aboreBaHUW. HaliaeH YyBCTBUTEAD-
HbIM Mapkep 6oae3Hu MapkuHcoHa (BI) rekcasua-
COUHro3unH (HexSph) - cmecb rAoKO3UACOUHITO3MHA
N ranaKTO3UACOUHIO3MHA, KOTOPbIA MOXET paccma-
TpuBaThCs Kak buomapkep pas3sutus bl y HocuTe-
AEN MyTaumi B reHe GBA1 (KOAMPYET AM30COMHbIN
depMeHT raroKouepebposnaasy). KoHueHTpauums
HexSph moxeT paccmatpuBaTtbCA UM Kak MOTEHUM-
aAbHbI BMOMapKep AEMEHLMU C TeAbLaMKu NAeBu
N MHOXECTBEHHOW CUCTEMHOM aTpoduUK.

B Aabopatopun 3KCNEepPUMEHTAaAbHON FEeHETUKM
NPOBEAEHO UCCAeAOBaHKWE akcnpeccun reHa SNCA
yeAnoBeKa, KoaMpyrowero 6enoKk o-CUHYKAEUH, a Tak-
xe ero ¢opm ¢ mytauuamm A30P u AB3T y Dro-
sophila melanogaster. lNokasaHO, 4TO pasBUTME
HEWpPOAEreHepaLumMm 3aBUCUT OT MPOAOAKUTEAb-
HOCTU 3Kkcnpeccun reHa SNCA. 3kcnpeccus rexHa
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B TeueHue BoAee AAMTEABHOIO MEpPUMOAa BPEMEHMU
Bbl3blBAaeT rMbenb A0OPaMUHEPTUUYECKUX HEWPOHOB,
CHWXeHWe ypoBHA aodamuHa. U3yuyeHne BAUSHUSA
3anycka M nopaBAeHUA akcnpeccun reHa SNCA
Ha pas3BUTME HENpPOAEreHepaTMBHOIO MnpoLecca
y D. melanogaster He0b6X0AMMO AN MTOHUMAHUS Ha-
Yana U pas3BUTUS MATOAOTMUYECKMUX U3MEHEHUN NPU
Bl n Apyrnx CUMHYKAEOMaTUAX, a TakxKe AAA Onpepe-
AEHWUS1 BPEMEHHbIX MHTEPBAAOB «TepaneBTUUYECKNX
OKOH», KOrAQ MpUMeHsiemMan Tepanua byaeT adodek-
TUBHa.

B rnabopaTtoprn MOAEKYASPHOWM BUODUINKM U HEW-
TPOHHbIX MCCAEAOBaHWUI ObIAM M3YUeHbl CTPYKTYp-
Hble XapakKTEPUCTUKM KOMMAEKCA «MUEAOMNEepPo-
KCMA@3a — LEPYAONAA3MUH — TPOMOUH» C UCMOAb-
30BaHMEM METOAOB MAaAOYrAOBOIO  pacCesiHus
HEMTPOHOB B COYETAHMU C KOMMbKOTEPHbIM MOAE-
AMpoBaHueM. Mwuenonepokcupasa (MIMO) - Au-
MEPHbIA TEMCOAEPXALLMKN PEPMEHT HEUTPODUAOB
M MOHOLMTOB, YYaCTBYHOLLIMA B peaKkLMsaX BPOXAEH-
HOro MMMyHWTeTa. M3BECTHO, UTO M3ObLITOK LEPYAO-
NnAa3MMHa B KPOBU NOAGBASIET €€ aKTUBHOCTb, OAHA-
KO nNpu BocnareHUn aktuBHoOCTb MITO coxpaHsieTca
3@ CYET BO3MOXHOMO 4acTMYHOro NPOTEOAM3A Le-
pyAonAa3MuHa TPOMOBUHOM. B 3TOM MCCAEAOBaHUU
6blAna NOCTPOEHa NMOAHOATOMHAA MOAEAb reTeporekx-
camepa in silico ¢ y4eToM TAMKO3UAUPOBAHUSA BXO-
ASILLIMX B €ro coctaB HeAKOB U METOAOM MaAOYrAO-
BOro paccesiHia HEMTPOHOB MOAYUYEHA CTPYKTYpHas
MOAEAb reTeporekcamepa.

MNpumeHeHMe OUHAPHbIX TEXHOAOTMM, MPU KOTO-
pbIX NOpaxatoLlmm apOGEKT N3AYYEHNUST AONOAHUTEND-
HO YCUAMBAETCS NpeABapPUTEAbHBIM 3BUPATEAbHbLIM
HaKOMAEHWEM PAAMOCEHCUOUAN3ATOPOB B TKaHU-
MULLUEHU, MOXET 3HAUYUTEALHO YBEAUUUTb IPOdEK-
TMBHOCTb METOAOB Ay4yeBOM Tepanuu. [puBAeKa-
TEAbHbIM MEXaHM3MOM YBEAUUYEHUSA AO3bl IBASETCH
peakuust 3axBata npoToHoB atomom B (*'B + p —
— 3o + 8,7 M3aB). OaHaKo B pesyAbTaTe UCCAEAOBA-
HWA CEHCMOUAM3MPYIOLLLETO NoTeHUMaAa bopokanTa-
Ta Hatpus ((B,,H,,SH)Na,, BSH) npu npotoHHOM 06-
AyYeHUM Ha nuke bparra 6biIn0 AOKa3aHo, uto BSH
obecrneumMBaeT AMLLb HE3HAYUTEABHOE YCUAEHWE

adpdeKTa NPOTOHHOIO UIAYYEHUSI HA PAKOBbIE KAET-
K1 in vitro kak npu obAyYEHUN NPOTOHAMU C IHEP-
rmen 200 MaB Ha cuHxpotpoHe CL-1000, Tak
1 90 MaB Ha MeAMLMHCKOM NPOTOHHOM YCKOPUTEAE,
UTO MOATBEPXAAET HEAOCTATOUHYHO 3OPEKTUBHOCTD
AAEPHOM peakUMu MPOTOHOB C sfppamu 1B aas
06bsicHEHUA HabAlopaeMbix B psae paboT papuo-
CEHCUBUAMBMPYIOLIMX I9PDEKTOB NnpenapaTtoB bopa
npu 06AyYEHUN 3A0KAUECTBEHHbIX KAETOK YeNOBEKa
npPOTOHaMK Ha nuke bparra.

MoteHUMan KOMOUHMPOBAHHOIO BO3AEWCTBMA
MOHU3MpPYLoLLLEro 0BAyYeHMA W TapreTHbIX Npenapa-
To0B (GANTB1 - Manas MOAEKyAa, KOTOpas UHTMOU-
pyeT CBA3bIBaHWE TPAHCKPUNUUOHHbIX GakTopoB gli
¢ AHK) aAa Tepanmn MyAbTUPOPMHBIX TAMOBAACTOM
ObIA TAKXE UCCAEAOBAH HA KAETOUHbIX MOAEASIX. 3AO-
KauyeCTBEHHble TAMOMbI SIBASIKOTCA Hanboaee arpec-
CUBHbIMMW OMYXOASIMW FOAOBHOIO MO3ra, KOTOpble He
NMOAAQIOTCS CTAHAAPTHOMY KAMHUUECKOMY AEUYEHUIO
M NPUBOASAT K BbICTpoM rMbean nauneHToB. O6AYYe-
HWEe MPOTOHAMK MOXET YCTPaHWUTb PasAMUMMblE Ha
TOMOrpadun oyarm ONyxoAu, HO «CNsiLLME» PaKoBbIe
CTBOAOBbIE KAETKM MOTYT MPOHMKATb B OKPYXXatoLLytO
HOPMaAbHYIO TKaHb W AaBaTb HOBblE ovaru, Mpu-
BOASl K peumAmBY. BbiAO MokasaHo, 4To MHKybauma
¢ GANT61 npuBOAWT K MacCOBOM TMBEAr KAETOK IAU-
OM, He OKa3blBas BAUSHUA HA AMHWUMW KAETOK, B KOTO-
PbIX HET aKTUBHOCTK gli, U 3HAYUTEABHO YBEAUYMBA-
€T UyBCTBUTEAbHOCTb PAKOBbIX KAETOK K 0BAyYEeHUHO
Y-paAnaLmMen UAM MPOTOHaAMU. TTOAYYEHHbIE Pe3yAb-
TaTbl CBUAETEABCTBYIOT O MEPCMEKTUBHOCTU MOAXO-
AOB, OCHOBAHHbIX Ha COBMECTHOM WMCMOAb30BaHWUM
MHrMéutopa GANT6L 1 0BAYUEHUS MPOTOHAMMU UAK
Y-papvaumen, AN Tepanumn raMobaacTom.

B 2022 r. cotpyaHukamu OMPB onybankoBa-
HO 6onee 115 paboT B peueH3npyeMbiX XypHa-
Aax (48 - B 3apybexHbix), cAenaHO 76 AOKAAAOB
Ha Hay4yHbIX KOHG®EpPEHUMSX. AKTMUBHO TOTOBMUTCSA
HayuyHas cmeHa: B OMPB pabotatot 22 acnupaHTa,
obyyatowmxca B acnupaHtype HUL, «KypuatoBCckuii
MHCTUTYD — TINAD 1 Apyrux MHCTUTYTOB, 4 COTPYA-
H1Ka OTAEAEHMSI PYKOBOAAT paboTamMu acnvpaHToB
U3 APYIMX YUPEXAEHWMN.
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OTaeAeHUe NepcnekTUBHbIX pa3paboTok

OTaeneHUe nepcnekTUBHbIX pa3pabotok (OMNP), pykoBoauTenb - A. ¢.-M. H. A. B. Tutos,

COCTOMUT U3 3 AabopaTopuit:

- XMMWUU U CNEKTPOCKOMNUU YIAePOAHbIX MaTepuanoB (3aBeayrowiasn — K. ¢.-M. H. M. B. CysacoBa);
- ronorpauueckux UHPOpPMaLUOHHO-U3MEPUTENBHBIX CUCTEM (3aBeayowui - A. ¢.-M. H. B. I. TypyxaHo);
- KBAHTOBOW XMMUU (3aBEAYHOLLUNA — A. ¢.-M. H. A. B. TutoB)

N 3 OTAENOB:

- YCKOPUTEALHOIO (3aBEAYHOLLUN - K. T. H. E. M. UBaHOB), B cOCTaB KOTOPOro BXOAUT

nabopatopus GU3NKU U TEXHUKU YCKOPUTENEN (3aBEAYHOLLUNA — K. ¢.-M. H. C. A. ApTaMOHOB);

- NPUKAAAHON AAEPHON PU3UKU (U. 0. 3aBeAyIoLLEro - K. ¢d.-M. H. K. H. EpmaKoB), B cocTaB KOTOpOro
BXOAMUT AabopaTopus papnaLuUMoHHON GU3UKKU (3aBeayolWwmi - K. d.-M. H. A. C. Bopobbes);

- MHPOPMALIMOHHbIX TEXHOAOIMI U aBTOMaTU3aUUU (3aBeaytownit — C. B. OneLKo), B cocTaB KOTOPOro
BXOAMUT AabopaTopus UHPOPMaALMOHHO-BbIYUCAUTEABHBIX cUCTEM (3aBeaytolwmi — C. B. OAeLLKo).

B OINP pabotatoT 60 HayYHbIX COTPYAHUKOB, U3 HUX 8 AOKTOPOB HayK U 29 KaHAMAATOB HayK.

A. B. Tutos,

A G.-M. H.,
PYKOBOAMTEAD
OtaeneHus

B  yckopuTteAbHOM
oraene (YO) OIP co-
CPEeAOTOYEHDI 6a3o0-
Bble  YCKOPUTEAbHblE
yctaHoBknM HUL, «Kyp-
YaTOBCKWUWA WHCTUTYT» -
MAA®. B nepsyto oue-
PEeAb 3TO YHUKaAbHbIM MO CBOMM XapaKTepuUCTUKam
CUHXPOLUMKAOTPOH CLI-1000 ¢ aHepruen npoTtoHOB
BbiBepaeHHOro nydyka 1000 MaB un ToKOM 1 MKA.
OH NO3BOAAET MPOBOAUTb LUMPOKUI KPYr HayUHbIX
N NPUKAAAHBIX UCCAEAOBAHUM B pa3AMUHbIX 0OAa-
CTAX — OT SAEPHON GUINKM A0 MEANLMHBI.

OCHOBHbIMW €r0 OTAMYUTEABHBIMW YepTaMu IBAS-
toTca:

- BbICOKO3QdEKTUBHasA cuctema BbiBoaa (30 %),
YyTo B MATb pa3 MNpeBbiaeT 3GGEKTUBHOCTb CTaH-
AAPTHOM pereHepaTMBHOM CUCTEMDbI;

- cUCTEMA BPEMEHHOM PacTAXKW BbIBEAEHHOMO
NMPOTOHHOMO Myyka, KOTopasi MO3BOASIET YBEAUYMUTb
KOSPOUUMEHT BPEMEHHOIO 3aNOAHEHUA Myyka C 2
A0 85 %.

ArA papa OUBMYECKUMX U NMPUKAAAHBIX UCCAe-
AOBaHWK  TPebyltoTcs  MyuYkKM MNPOTOHOB  APYIUX

3Heprun. C aton uenbto Ha CU-1000 cuaamu YO
CO3AaHbl My4YKM MNPOTOHOB MEPEMEHHOW 3SHEPrun
or 60 po 1000 MaB. AnameTtp MOAYYEHHbIX Myuy-
koB ~ 30-80 MM, Ap/p HaxoAUTCA B AManasoHe
1,3-14 %, a UHTEHCUBHOCTb U3MEHSAETCA B AMana-
30He 10"-10%2 ¢

Kpome OCHOBHOro MPOTOHHOrO Myyka M3 Kame-
pbl CUHXPOLMKAOTPOHA OAHOBPEMEHHO C OCHOB-
HbIM BbIBOAMTCA BTOPOM My4YOK MaAOW WMHTEHCUB-
HOCTU — OKOAO 1 % OCHOBHOIO ny4yka. Ny4yok Mmoxet
MCMOAb30BaTbCA KakK AAA GU3MUYECKMX, TaK U AAA
NPUKAAAHBIX LEAEW, B 4acTHOCTM AASI MpPOBeEAe-
HUSA MPOTOHHOM Ay4Ye€BOMW Tepanuu, 4To MO3BOASET
3HAUUTEABHO YBEAUUNTb UNCAO NMALMEHTOB.

AAS1 BbIMOAHEHUA Hay4YHbIX WUCCAEAOBAHUK UMeE-
FOTCA BTOPWUUHbIE NMYYKWU TT*- U U*-ME3OHOB, MOAyYa-
€Mble Ha BHeLLHeN Me30H00OpasyoLeNn MULLIEHN.
B kamepe yckopuTteasl B pesyAbtate 0AHOOHOPOTHO-
ro cbpoca NPOTOHHOIO Myyka Ha BHYTPEHHIOK HEN-
TPOHOOOpa3yHoLLYt0 CBUHLIOBYHD MMULIEHb FEHEpW-
pyeTca HEMTPOHHbIM MyYOK C SHEPrMen HEWTPOHOB
o1 1072 3B p0 950 MaB.

CoBeplleHCTBOBAHME KOCMWUUYECKOW W aBuaLu-
OHHOM TEXHUKM B 3HAUUTEAbHOM CTEMEHW CBA3AHO
C WCMOAb30BAHWEM 3AEMEHTOB MWKPO- M HaHO-
INEKTPOHUKU. OAHWMM M3 OCHOBHbIX YCAOBMK WX
yCnewHoro npuMMEHEeHUs SABAAETCA CMNocoBHOCTb
AAMTEABHOE BPEMSA HAAEXHO OYHKLUMOHWPOBATb
B PaAMaALMOHHBIX MOAIX KOCMMWUECKOrO MPOCTpaH-
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CTBa M BEPXHWX CAOEB aTtMocoepbl. B HacTosllee
BPEMSA HOPMaTuMBHble akTbl P® u ctaHpapTbl Be-
AYLUMX CTPpaH MWpa BKAKOUAOT 0bOsi3aTeAbHble MUC-
MbiTaHWSA PaAMaLMOHHOM CTOMKOCTM COBPEMEHHOM
PaAMO3AEKTPOHHOW annapaTtypbl, MCMNOAb3yEMOM
B aBMALUMOHHOM M KOCMWUYECKOM TEXHWMKE, OTHOCK-
TEAbHO BO3AEWCTBUS Pa3AMYUHbBIX BUAOB M3AYUYEHUS.
B 2015 r. Ha cuHXpoumknoTpoHe CLI-1000 Hauan
OYHKUMOHUPOBATb  CMELMAAM3UPOBAHHbIA  LIEHTP
paAMaLMOHHBIX MCMbITAHWM Ha NPOTOHaX C 3Hep-
rmenn 60-1000 MaB, BkAtOuatloLWMi ABa CTEHAA
C CUCTEMAMM AMATHOCTMKM MyuKa, COBPEMEHHbIMU
npubopamu  AO3MMETPUM, aBTOMATU3MPOBAHHOM
cucteMon 06paboTkM pPes3yAbTaToB WM aKTyaAbHOM
MHPPACTPYKTYPOM AAST MOAb3OBATEAEMN.

MeXAyHapOAHbIM ~ HOPMATUMBHbIM ~ AOKYMEHT
JEDEC STANDARD npeanucbiBAaeT MPOBOAWTb WC-
MbITAHUSA 3NEKTPOHHbIX KOMMOHEHT W PaAUOU3AE-
AV B MOTOKaxX HEWTPOHOB CO CMEKTPOM, KOTOPbIN
nopobeH atMochepHOMYy  CMEKTPY  HEWTPOHOB.
Ha HeltTpoHHOM ucTouHuke THEMC CUHXPOLMKAO-
TpoHa CL-1000 cuaamu rpynnbl GUIMKKU AEAEHUSA
apaep OHUM un YO OMP B 2015 r. 3aBepLUEHO CO-
3AaHMe NOAOOHOro HEMTPOHHOIO MCTOYHUKA.

BblcOKasi MHTEHCMBHOCTb HEMTPOHHOrO ny4ka
NMO3BOASIET MPOBOAWUTb YCKOPEHHbIE WCMbITAHUSA
INEKTPOHMKMU: 1 U 3KCNO3WULMKU MUBAEAUST HA MyuKe
akBMBaneHTeH 100 ropam npebbiBaHWs B MOAETE.
Takum obpasom, B HULL «KypuaToBCKMIA UHCTUTYT» —
MUA® ¢ 2015 r. AeNCTBYET YHUBEPCAAbHbIN LIEHTP
UCMbITAHUA PAAMALMOHHOM CTOMKOCTU 3AEMEHTOB
SAEKTPOHHOW KOMMOHEHTHOM 6a3bl, B KOTOPOM OT-
HbIHE BO3MOXHO KOMIMAEKCHOE WCMbITaHWE PaAno-
INEKTPOHMKU KaK Ha My4ykax MPOTOHOB MepeMeH-
HOW 3HEPIrMK, TaK M Ha MyuyKax HEWTPOHOB CO CMEK-
TPOM, MOBTOPSIOLWMM CNEKTP aTMOCOEPHbIX HEeW-
TPOHOB.

B OlNP curnammn YO un HayuyHo-uccAepOBaTeNb-
CKOF0 MHCTUTYTa 3AEKTPODUIUYECKOW annapatypbl
um. A. B. EppemoBa npoBoasiTca paboTbl Mo 3a-
MYyCKYy MHOFOLEAEBOr0 LMKAOTPOHHOIO KOMMAEK-
Ca Ha OCHOBE TMOCTPOEHHOIO WM30XPOHHOIO UM-
knoTpoHa LI-80 ¢ nepemeHHOM 3Hepruven nporto-
HoB 40-80 M3aB u TOKOM BbIBEAEHHOIO My4yka
A0 100 MKA. BbicOKasi aHEPrusi YCKOPEHHOMO Myy-
Ka B COYETaHWW C BbICOKOWM WMHTEHCMBHOCTbIO MO-
3BOAUT MPOM3BOAWTL PAAMOM30TONbI U pasrodapm-
npenapatbl BbICOKOrO KauyecTBa, HEAOCTYMHble

ANT KOMMEPYECKUX LIMKAOTPOHOB, B 4YaCTHOCTU re-
HepaTopHble K30TONbl. [eHepaTopHble K30TOoMbI
OTKPbIBAIOT MyTb AAA MPOBEAEHWS MO3UTPOHHO-
3MWUCCUOHHOW TOMOrpadum B OTAGAEHHbIX OT LIMKAO-
TPOHa MEAMUMHCKMX LEHTpax. B npoekre Takxe
nAaHUpyeTcsl pa3paboTka CBEPXUMCTbIX MEeAULMH-
CKMX M30TOMOB C MOMOLLBIO MarHWTHOro cenaparo-
pa. JHepreTMYeckni AManasoH MPOTOHHOMO Myuyka
(60-70 M3aB) umknotpoHa L-80 no3BoafeT co3paTtb
€AMHCTBEHHbIN Ha ceroaHsi B Poccum odTaAbMOAOT -
YECKUIN LEHTP AASI MPOTOHHOM Tepanmmn OHKOAOTUYE-
CKux 3aboneBaHW OpraHoB 3peHus. PaspaboTkon
3TOr0 npoekra AaBHO 3aHMmaetca YO COBMECTHO
C VIHCTUTYTOM TEOPETUUYECKOWN U 3IKCMNEPUMEHTaAb-
HOW ¢m3mMkM nm. A. U. AamxaHoBa HUL, «KypuaTos-
CKMK MHCTUTYD (HULL «KypuaTOBCKMM MHCTUTYT» -
NTID).

Mpu co3paHnn 060pyAOBaHMA AN KabuHeTa
OPTAaAbMOAOTMW U MAAHMPOBAHUS 0OAyYeHMI Oy-
AET WCMOAb30BaH OFPOMHbIN OMbIT, HAKOMAEHHbIW
B HWUL, «KypuatoBckuih MHCTUTYD - UTID, rae
A0 2010 r. ceaHCbl MPOTOHHOW Tepanuu MPOLUAW
okono 1400 naumeHToB.

Nabopatopusi  rororpadpuyeckux  MHoopMaLu-
OHHO-M3MepuTeAbHbIX cuctem (ATMNC) OMP cneuw-
anM3unpyetca B 06AaCTM Npeumn3noHHbIX M3MepPEHUI
Ha MaclTabax HaHOMETPOB. AAA MPOBEAEHUSA 3TUX
nccaepoBaHui B ATMUC nmeetcs yHUKaAbHaAsA MOA-
3emMHan 6e3BubpaLMOHHAn rororpadpuyeckan Aa-
6opatopusi. Ha 6a3e aton AabopaTopum U CTEHAOB
ANl CUHTE3A AMHEWHBIX U paAManbHbIX roaorpaduye-
CKMX AMOPAKLMOHHbBIX PELLETOK K HacTosLLEeMy Bpe-
MEHM BbiNylleHo 14 HaMMeHOBaHWIM HAHOTEXHOAO-
TMUYECKMX YCTPOWCTB M MPMOOPOB, CPEAN KOTOPbIX:
doTo3NEKTPUYUECKME Npeobpas3oBaTeAM AMHEMHbIX
W YTAOBbIX NEPEMELLEHNIN, AAMHOMEDPDI, ABYX-, TPEX-,
yetbipex- U Bonee KOOPAMHATHO-UBMEPUTEAbHbIE
MaLUWHbI, PaAMyCOMEpPbI, TAOCKOMEPbI, NOBOPOTHbIE
CTOAbI AAS1 M3MEPEHUS ¢ paspelueHnemM 10 HM 1 co-
TbIX AOAEN ceKyHAbl. B 2015 r. B ATMUC Bnepsble
CcO03AaHa AMHENHan rororpaduyueckas pelletka AAv-
Hon 1 300 MM U paspelwieHnem 1 Hm.

OTpEA MHPOPMALMOHHbBIX TEXHOAOTMIA W aBTO-
matnzauumn (OUTA) OMP yxe MHOro AeT NpUHKUMa-
€T aKTMBHOe ydyactne B npoekrte ATLAS BoAbLIOro
appoHHOro koanampaepa B LLEPH. CotpyaHUKK Aabo-
paTopumn MHGOPMaLMOHHO-BbIYUCAUTEABHbIX CUCTEM
3aHATbl B pas3paboTke M MOAAEPXKKE PaA3AMUHbIX
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NPOrpaMMHbIX KOMIAEKCOB AASl CUCTEMbI KOHTPOASR
petektopa (DCS) u cuctembl cbopa aaHHbIX (DAQ)
akcnepumeHta ATLAS. Otaen Takxe 3aHWMMaeTcs
MOAAEPXXKOM  AOKAAbHOM  BbIYMCAMTEABHOM CETU
HULL «KypuaToBCKuiA MHCTUTYT — TTUAD, pasAnuHbIX
MHOOPMALIMOHHO-BbIUMCAUTEABHBIX CUCTEM Ha basze
BEO-TEXHOAOTMI, a Takkxe WHOOPMALMOHHBIX CU-
cteM AAs obecneyeHns aAMUHUCTPATUBHO-XO3AMCT-
BEHHOW AEATEAbHOCTU MHCTUTYyTA. KOHCTPYKTOPCKO-
TEXHOAOTMYECKAs rpynna OTAeAa yyacTBOBana B pa-
6otax no nporpamme «[1POTOH», OCYLLECTBASEMbIX
O®B3, AN NPOBEAEHWS UCCAEAOBAHWMI Ha MIOOH-
HoM nyuke PS1 (LLEPH) ¢ wncnoab3oBaHuMeM ycTa-
HoBKU MKAP. 3apaua OUTA 3akatovanacb B MOAEP-
HU3aunKn yctaHoBkn MKAP nytem co3paHusa 1 BCTpa-
MBaHWS B YCTAHOBKY CErMEHTMPOBAHHbIX aHOAHBIX
6A0KOB. PaboTbl 6bIAM BbIMOAHEHbBI B CPOK, U MOAEP-
HU3MpPoBaHHanA yctaHoBka MKAP 6bina ycTaHOBAEHA
Ha My4yoK M MpoLLAa HEOBXOAMMbIE MYyYKOBbIE UCTbI-
TaHus.

COTpyAHUKM OTAEA@ MPUKAGAHOW SAEPHON GU3K-
ku (ONA®D) OMNP yyacTBOBaAM B YETbIPEX HAy4YHbIX
akcneamMumsax B AHTapkTuMay. B HacTosilee Bpems
npoaonxXatoTcsi paboTbl, HanpaBAEHHble Ha MOA-
rOTOBKY K UCCAEAOBaHUAM MOAAEAHMKOBOIrO 03epa
BocTtok. U3-3a BbICOKOM CTENeHW 3arpsa3HEHHOCTH
CyLLECTBYIOLLAsA CKBaXMHa K MOAAEAHUKOBOMY 03e-
py BOCTOK MpOTAXEHHOCTbIo 3769 M He MOXeT
O6bITb MCMOAb30BaHaA AN M3YUYEHWs 03epa W Co-
BMecTHoro ¢ OMPB noucka ¢opm XW3HU B IKCTpe-
MaAbHbIX YCAOBUAX. AN peLleHWst NMOCTaBAEHHbIX
HayuHbIX 3apay TpebyeTca CcO3paHME HOBOM CKBa-
XMWHbl. B cBSI3W ¢ 3TUM OblAa MpoaHaAM3MpOBaHa
BO3MOXHOCTb BypeHMs HOBOW 9KOAOTMUYECKM YNUCTOM
CKBaXWHbl 3a KOPOTKOE BPEMS M3BECTHbIMU METO-
AaMK BypeHusi, NMPEAAOXEH CMocob CKOPOCTHOrO
O6YpPEHNS CUAUMKOHOBOM XMUAKOCTBIO U BbIMOAHEH Te-
NAOGU3MUECKUI pacyeT npouecca bypeHus. Takxe
B ONP npoaoAXeHbl paboTbl N0 CO3AAHMIO YHUKAAb-
HOro 060pyAOBaHMA AN U3YUEHWUSI MOANEAHUKOBOTO
03epa M paccMaTpuMBaloTCA BapuaHTbl pacliuvpe-
HUSA KOMMAEKCA HayuHbIX MCCAEAOBAHWM Ha CTaH-
UM «BoCTOK» AN MOAYYEHUSA HOBOM WMHdOpMaLMK
B 06AaCTM GyHAAMEHTAAbHbIX HAYUYHbIX 3HAHWN.

B nabopatopun papMauMoHHOW OU3MKKM OMAD
Ha HEWTPOHHOM BPEMSAMNPOAETHOM CMNEKTPOMETPE
FHEWC, co3paHHOM Ha 6a3e CLI-1000, npoaoaxa-
FOTCA WCCAEAOBAHUA peakUuUn AEAEHUS TSXKEAbIX

apep. B 2022 r. npoBeAEHbl UBMEPEHUS CeuyeHus
AENEHWS 1 YTAOBbIX pacnpeAereHU OCKOAKOB AEAe-
HMA AApa 228U npu B3aMMOAENCTBUKN C HEMTPOHAMM
¢ aHepruen ot 1 po 200 MaB. AAa pAaHHOrO siapa
MMEIOLLAACA Ha CEroAHsi TOUYHOCTb OMpPEeAEAeHUSA
CeYeHUss AEAeHUs HepAOCTaTouHa M AOAXKHA ObiTb
yBEAUYEHA, KaK CAEAYET M3 NporpamMmmbl pasBuUTUS
aTOMHOM 3HEepPreTMk1, OCHOBAHHOM Ha peaAn3aLmm
3aMKHYTOrO TOMAMBHOIO LIMKAG U TAKMX €r0 CUCTEM,
KakK SAEPHbIE 3HEpPreTMyeckne ycTaHoBku (AJY)
yeTBepToro nokoneHnss u Accelerated Driven Sys-
tem (ADS). MOCKOAbKY TOYHOCTb PacUYeToB CEeYEHUN,
BbIMOAHEHHbBIX C WCMOAb30BAHWEM CTaHAQPTHbIX
METOAOB M MOAXOAOB, OCTAETCA HEAOCTATOUHOMN AAA
NPOBEAEHUS  MHXEHEPHO-TEXHUYECKUX pPacyeToB
A3Y, noAyyeHMe HOBbIX Y HAAEXHbIX SAEPHbIX AaH-
HbIX — €AMHCTBEHHbIN CMOCO6 YMEHbLUUTb MOAHYHO
HEeonpPeAeNeHHOCTb CeYeHU. Takxe CoTpyAHMKaMM
ONA® wuHUUMMpOBaHa paboTa HOBbLIX KOOPAMHAT-
HbIX AETEKTOPOB AAS SIAEPHO-GUIUUECKUX U3MeEpe-
HWI MPU BbICOKMX 3arpy3kax Ha OCHOBE MHOrOMpo-
BOAOYHOIO ra30BOI0 SAEKTPOHHOIO YMHOXUTEAS.

OCHOBHbIM HanpaBAEHWEM WCCAEAOBAHUN Aa-
60paTopunM XMMWKU WM CMEKTPOCKOMMUWU YIAEPOAHbBIX
MatepranoB (AXCYM) OIP sBAasieTca pa3pabotka
HOBbIX MPOW3BOAHbLIX GYAAEPEHOB M AHAOMETAANO-
dYyAEePEHOB, UCCAEAOBAHUE UX PUIUKO-XUMUUECKNX
CBOWMCTB, paAMaLMOHHOM CTOMKOCTM W camoopra-
HM3auMK B BOAHbIX pacTtBopax. OpHa U3 Hanbonee
BaXHbIX Hay4yHO-MpakTMyeckmnx 3apay AXCYM - pas-
paboTka HOBbIX MPOM3BOAHbIX 3HAOMETAAAODYA-
AEPEHOB, MNEPCMNEKTMBHbIX B KaAuyectBe CUCTEM
aAPECHOM AOCTABKM AEKApPCTBEHHbIX MpenapaTos.
O6bI4YHO MCNOAB3YyEMblE papnodapMaLEeBTUYECKHUE
npenapartbl COAEPXaT PaAMOM30TON B KOMMAEKCE
C XeAaTUPYHOLLIMM areHTOM, AOCTAaTOUYHO MPOYHO CBS-
3bIBAKOLMM PaAMOAKTMBHBLIM aTOM W MNPEensiTCTBY-
FOLLMM €ro CBSA3bIBAHUIO C KOMMOHEHTAMW KPOBM
M APYTUMU TKaHAMM opraHuMama. OpaHako cTabuAab-
HOCTb TaKOro XeAaTHOro KOMMAEKca HeabCOAT-
Ha, U MNO3TOMY HEOOAbLUME KOAMUYECTBA TOKCUUYHOIO
PaAMOaKTMBHOIO MeTanAa MOTYT BblCBOOOXAATLCSA
B opraHuam. C aTol LeAblo B Aabopatopuu npo-
BOASITCS MCCAEAOBaHMWA pPapMaLMOHHOM CTOMKOCTU
3HAOMETAAAODYANEPEHOB U UX MPOUIBOAHbIX MPU UX
06AyUEHUMN.

OCHOBHbIM HanpaBAeHUeM paboTbl AabopaTopum
kBaHTOBOW xuMmuKn (AKX) OMNP aBaseTcs pasButue



KYPYATOBCKMIA
I'll Y WHCTUTYT
9 NSl CTPAHbI
A\ V4 W MUPA

OCHOBHble pe3yAbTaTbl HayYHOW AEATEABHOCTH — 2022 27

PEAATUBUCTCKMX METOAOB pacyeta 3SAEKTPOHHOM
CTPYKTYPbl MOAEKYA, COAEPXALLMX TSXEAbIE aTOMbI.
dTa akTMBHOCTb OblA@ CTUMYAMPOBaAHa €elle B Ha-
yane 80-x IT. NPOLIAOrO BEKA BaXHOCTbIO pacueta
P- 1 T, P-HeueTHbIX 3GPEKTOB B ABYXaTOMHbIX MOAE-
Kynax. OCHOBOW pacuyeToB CTaA pa3BuMBaeMblil Aabo-
paTtopuen ABYXLIAroBbli METOA, KOTOPbIA AQET BO3-
MOXHOCTb NPEACTaBUTb TEOPETUUYECKOE UCCAEAOBA-
HUE TaKMX MOAEKYA B BUAE ABYX NMOCAEAOBATEAbHbIX
pacueToB: CHayana B BAAeHTHOW oBAacTW, a 3aTeM
B 06AACTM OCTOBa TAXEAOro atomMa. YXe Ha npoTsa-
XeHun 30 AeT TOYHOCTb, AOCTUraemas B 3TUX pac-
yeTax, ABASIETCS PEKOPAHOM B Mupe. B nocnaepHee
AECATUAETUE COTPYAHWKM AaBOPATOPUN HEe OrpaHu-
BatOTCA UCCAEAOBAHUAMU P- n T, P-HEUYETHbIX dddeEK-
TOB, CMEKTPOCKOMUUYECKUX M XUMMUUYECKUX CBOWMCTB
B MOAEKYAAX WM KAacTepax HebOoAbLLIOro pasmepa:
OHUW NepelAn K Boree LUMPOKOMY KpPyry UCCAeAye-
MbIX QUBMKO-XUMUYECKUX CBOMCTB U BOAEe CAOX-
HbIM CTPyKTypam. PaspaboTka MEeTOAOB, aAropuT-
MOB M MPOrPaMMHbIX MAKETOB AASl MPELU3NOHHOIO

MOAEAMPOBAHNS SAEKTPOHHOW CTPYKTYPbl M CBOMCTB
COEAMHEHUIN TSAXEAbIX SAEMEHTOB MO3BOAMAA MPO-
BOAUTb CMUCTEMATMYECKOE WMCCAEAOBaAHWE CBOMCTB
MOAEKYA U MaTEPUANOB, COAEPXALUMX AGHTAHOWUADI,
AKTUHOMABI U TXXEAbIE MEPEXOAHBIE METAAAbI, @ Tak-
X€e BbINOAHATL Haubonee TOUYHble WCCAEAOBAHMSA
XUMUYECKUX W CMEKTPOCKOMUYECKNX CBOWCTB CO-
€AMHEHUI CBEPXTAXEAbIX SAEMEHTOB U3 «OCTPOBA
cTabuabHOCTM». ExeropHo AKX nybaukyeT 6onee
25 cTaten B BEAYLUMX MEXAYHAPOAHbIX M POCCUM-
CKMX Hay4HbIX XypHaAaXx.

CotpyaHukamun OMP B 2022 1. onyBAMKOBaHbI
42 HayuyHble paboTbl, KOTOpPble WHAEKCUPYHTCA
B Web of Science n Scopus, caenanbl 6oree 50 po-
KAAAOB Ha POCCUMCKUX M MEXAYHAPOAHbBIX HAYUHbIX
KOHpepeHUUAx 1 HayyHblx cemunHapax HULL «Kypua-
TOBCKMM MHCTUTYT» — MTUAD, CaHnkt-lNeTepbyprckoro
rOCyAapCTBEHHOIO yHMBepcuTeTa M MOCKOBCKOIo
rocyAapCTBEHHOro yHuBepcuteta um. M. B. Aomo-
HOCOBAa, MOAYYEHbl 9 NMATEHTOB U CBUAETEALCTB pe-
3yAbTaTa MHTEAAEKTYaAbHOM AEATEABHOCTY.
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IKCKAIO3UBHOE poXAeHWe J/\y- U Y-ME30HOB
NPU BbICOKUX AHEPrUAX B pp- U pPb-coyarapeHmnsx

M. I. PbickuHt, C.A. Flett?, S.P. Jones®, A.D. Martin®, T. Teubner*

1 OtaeneHume Teopetuueckon ¢pruamkmu HULL «KypyatoBCKmit MHCTUTYT» — [TUA®

2 University of Jyvaskyla, Finland
3 Durham University, England
4 University of Liverpool, England

M3yueHne npoLEecCOB POXAEHUA TSXKEAbIX BEK-
TOPHbIX ME30HOB B YAbTpanepupepuyecknx B3a-
UMOAENCTBUAX Ha BOAbLUOM AAPOHHOM KOAAAK-
pepe (BAK) npepctaBaseT OOAbLUIOM MHTEpPEC, T. K.
MO3BOASIET UW3MEPUTb pPaCNpPeAENeHUs TAHOOHOB
B NPOTOHE B 0HAACTM oveHb MaAbix X (< 0,001), He-
AOCTYMHOW AN UBMEPEHUSA APYTUMU METOAAMM.

CeueHne SKCKAIO3MBHOMO (GOTOPOXAEHUSA BEK-
TOPHbIX ME30HOB  MPOMOPLMOHAABHO  KBaApa-
Ty 0600LLEHHON MNAOTHOCTM TAOOHOB (GPD) npwu
X = Mj/Wfp. PaHee ata NAOTHOCTb OblAa MOAyYeHa
HamMW NPU CKelne, paBHOM Macce LlapMOBaHHO-
ro KBapka, M3 aHaAM3a AaHHbIX N0 06pa3oBaHWUIO
J/y-me3oHoB Ha BAK. PaccmotpeHue Taxenoro
Y-Me30Ha NO3BOAWUT ONPEAEAUTb MAOTHOCTb FAKOOHOB
Ha 6oAee BbICOKOM CKeMAe.

CoypapeHus NpoToHa C MOHOM CBMHLA AAtOT BO3-

OnncaH ¢opmManm3M AN BbIUMCAEHUSA CEUYEHUN
9KCKAKO3MBHOTO 06pa3oBaHWsi BEKTOPHbIX Me30-
HOB B MPOTOH-MPOTOHHbIX M MPOTOH-SIAEPHbIX CO-
YAQPEHUAX B 3aBUMCMMOCTM OT ObICTPOTbI ME30Ha.
dOopMann3M YUMTbIBAET CAEAYHOLIME 3a TAABHbIM
AorapudmMmuueckum npubamxedmem (NLO) nonpas-
KW KBAQHTOBOW XPOMOAMHAMMWKKU U BTOPUUHbIE Nepe-
paccesHnss NPOTOHa U BEKTOPHOIO Me30Ha BHYTPH
AApPa CBUHLA.

lMoka3aHo, 4TO 3KCMEPUMEHTaAbHbIE AaHHbIE
no poXaeHuto J/y- u Y-me3oHoB Ha BAK nosso-
ASIT  MOAYYUTb MHOOPMAUMIO O pacnpepeneHUsax
FAHOOHOB MPU OYEHb MaAbIX X W Pa3AMYHbIX CKEW-
Aax. Mcnoab3ysi pacnpepeAeHusi MAOTHOCTU  TAKO-
OHOB, MOAYYEHHbIE pPaHee M3 AAHHbIX MO peakuuu
p+p—p+J/y+p, Mbl NpeACKa3anm cevyeHus ob-
pasoBaHuA J/y- 1 Y-Me30H0B Ha BAK npu aHepruax

MOXHOCTb BBIAGAMTb MPOLECC yAbTpanepuoepnde- Vs, = 5,02 1 8,16 TaB.

CKOro GOTOPOXAEHMS C AydLLIEN TOYHOCTBIO. OAHaKO
3AeCb HEOOXOAMMO Y4MTbiBaTb BO3MOXHOCTb BTO-
PUYHbIX B3aUMOAENCTBUI MPOTOHA U BEKTOPHOrO
Me30Ha BHYTPU fippa cBUHUA. Bce atn addekThl
OblAM YUTEHbI B A@HHOW paborTe.

MpeacTtaBAeHbl TabAULbl 3OGEKTUBHBIX MOTOKOB
$OTOHOB, UCNyCKaeMbIX MPOTOHOM U IAPOM CBMHLA
npu 3HEpPrusax \/STN = 5,02 n 8,16 TaB ¢ yueTtom BTO-
PUUYHbIX B3aUMOAENCTBUIN BHYTPU AAPA CBUHLA.

Flett C.A., Jones S.P., Martin A.D., Ryskin M.G., Teubner T. // Phys. Rev. D. 2022. V. 106. No. 7. P. 074021.
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0606LIeHME ABaXAbl AOTapPUPMUYECKOTO YPaBHEHUS
B N =4 cynepCUMMETPUUYHOU Teopumn AHra - Mumanca

B. H. BeamxaHuH

O1aeneHue teopetuueckor ¢uanku HULL «KypuatoBCKui MHCTUTYT» — MTUA®

B pabote nccaepoBaAUCb MOMPABKU K ABaXAb
AOTaPUPMUUYECKOMY YPABHEHUIO AAA @HOMAAbHbIX
pa3MepHOCTEN OMepaTtopoB TBUCTA-2. ABaXAbl AO-
rapudmmyeckoe ypaBHeHWe ObINO OAHWM W3 MNep-
BbIX YPaBHEHWW 3BOAKOLMU AAST BEAMUMH, CBSA3aH-
HbIX C @aHOMaAbHbIMW Pa3MEpPHOCTAMM ONepaTopoB
TBUCTa-2. M3HauaAbHO B AMAMPYIOLLEM MOPSAKE
OHO ObINO MOAYYEHO B KBAHTOBOMN 3IAEKTPOAUHAMM-
ke (K3A) B KoHue 60-x rr. coTpyaAHMkamu OTaena
TeopetTuyeckor ousnku UHcetutyTa. MNospHee BbiAK
0OHapPyXeHbl U APYrMe ypaBHEHWS 3BOAOLIMK AAS
aHOMaAbHbIX Pa3MEPHOCTEN, CTPYKTYPHbIX YHK-
LUMA MU APYTMX BEAMYMH, CBA3AHHbIX C BbICOKOIHEP-
reTMYECKUM pacCesiHUEM 4YacTUL, Ha YCKOPUTEASX.
BbluMCAEHWE NONPaBOK K YpaBHEHUSAM 3BOAKOLMK
ABASIETCA aKTyaAbHOM 3apadert Kak Ans GeHOMEHO-
AOTMYECKOIO0 aHaAu3a B PEaUCTUUECKUX MOAEASX,
Takux Kak K3/ 1 kBaHTOBas XpoMoAnHaMuKa (KXA),
Tak U AAA TEOPETUUYECKMX UCCAEAOBAHWUK, T. K. MO-
3BOASIET MOAYYUTb MHPOPMALIMIO 06 aHAAUTUUECKUX
CBOWCTBaxX pacCMaTpnBaeMbIX BEAUUMH.

ABaxAbl AOrapuOMUUECKOE YpPaBHEHWE BO3HMU-
KaeT Mpuv PacCMOTPEHUM MPOLECCOB paccesHus
3AEKTPOHOB, MO3WTPOHOB MAM KBApPKOB MPU BbICO-
KOW 3HEPrMM CTOAKHOBEHMSA, KOrAa MPKU pacyeTax
No TEOPWUW BO3MYLLEHWUIA BO3HWUKAIOT BOAbLUME AO-
rapudmbl OT IHEPTUU, KOTOPbIE AOAXHBI ObITb MPO-
CYMMMPOBaHbl BO BCEX NOPSAAKAX TEOPUN BO3MYLLIE-
HWUI. Takue 6GoAblUMe AorapvdMbl COOTBETCTBYHOT
MOAOCaM B COOTBETCTBYIOLLEN @aHAAUTUUYECKM MPO-
AOAKEHHOW aHOMaAbHOM pPa3MepPHOCTM omneparo-
poB TBUCTa-2. HENOCPEACTBEHHOE BbIYUCAEHUE MO-
NpPaBoOK K ABaXAbl AOrapnudMmUyeckomMy ypaBHEHUIO
NPeACTaBAAET AOBOABHO CAOXHYHO 3apadvy U A0 CUX

Velizhanin V.N. // J. High Energ. Phys. 2022. Art. No. 176.

nop He HBbIAO OCYLLLECTBAEHO NPSMbIM 0600LEHMEM
KaKoro-Ambo M3 M3BECTHbIX CNocobOB ero noAyue-
HUSA B AMAMPYHOLLIEM nopsipke. OAHAKO B NOCAEAHME
roabl 6bIA AOCTUIHYT GOAbLLOW NPOrpPecc B BblUMC-
AEHUU CBAA3@HHbIX C 3TUM YpaBHEHWMEM aHOMaAb-
HbIX pa3MepHoOCTeN onepaTtopoB TBUCTA-2 B N = 4
CynepcMMMETPUYHOM Teopun AHra - Muaaca, rae
00LWLMIA pesyAbTaT M3BECTEH A0 CEAbMOIO MOpPsSAKA
TEOPUM BO3MYLLUEHUN BKAIOUUTEABHO. MCMNOAb3YA
MOAYUYEHHYIO HaMK paHee 6a3y AaHHbIX AN aHAAW-
TUUYECKOTO MPOAOAKEHUA OYHKLMIA, BXOAALLMX B 00-
LIMIA OTBET AASl @HOMAaAbHOM Pa3MEepPHOCTH, HaMm
YAAAOCb OBHapPYXWUTb NPOCTon crnocob obobLieHns
ABaXAbl AOFrapuOMUUECKOTO YPaBHEHUS BKAKOYE-
HUEM NMOAAMAMPYHOLLMX NOMNPaBOK. AHAAM3 MOAyYEH-
HOrO YypaBHEHUA Nokasaa, UYTo BO3MOXHO NPOBECTU
ero AaAbHenllee ynpolleHwe, nepecyMmmMupoBaB
cAaraemble B BMAE PaLMOHAAbHON OYHKLMKU C Mpo-
CTbIM 3HAMEHaTEAEM.

MonyyeHHoe 0606UlEeHHOE ABaXAbl Aorapuo-
MWYECKOe ypaBHEHME AAET OOAbLLOE KOAMYECTBO
NPEACKa3aHUN AN aHAAMTUUYECKU MPOAONKEHHOM
AHOMaAbHOM pPa3MEpPHOCTM OnepaTopoB TBUCTA-2
BO BCEX NOPSIAKAX TEOPMM BO3MYLUEHUN. Takas WH-
dbopMaLms MOXET CAYXUTb Kak AAS MPOBEPKU HO-
BbIX PE3YALTATOB AAS @HOMaAbHOW Pa3MepPHOCTU
onepaTopoB TBWUCTa-2, Tak U ANl BOCCTAHOBAEHUS
obllero BMAA aHOMaAbHOW PasMEepPHOCTU U3 pas-
AMUHBIX UMEIOLLMXCA PE3YALTATOB, NMPUUYEM HE TOAb-
Ko B cyrybo Teopetnueckon N = 4 cynepcuMMeETPUY-
HOW Teopun AHra — MUAACA, HO U B PEaAUCTUUECKON
KXA, rae 0606LieHHOe ABaXAbl AOrapudmMmUyeckoe
ypaBHEHWE HapyLlaeTcs AULlb HE3HAUUTEAbHbLIM 06-
pa3om.
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Aedopmauma notokom 3-popmbl HeBe - LLIBapua
ANl KPUTUUYECKOW HeabeneBOM BUXPEBOW CTPYHbI

A. B. OHr

O1aeneHune teopetuueckort pusmnkm HULL «KypuatoBCkui UHCTUTYT» — TS ®

Panee M. LUndmaHom mn A. FOHrom 6bINO MOKa3a-
HO, UYTO COAMTOHHaA HeabeneBa BuxpeBas Tpybka
(ctpyHa) B N = 2 cynepcMMMETPUUYHON KBAHTOBOM
XxpoMopnHamMmmnke (KXA) ¢ KaAMBpOBOUYHOW Tpyn-
non U(2) n 4eTbipbMs KBapPKOBbIMW apomMaTamMmu
BEAET cebsl Kak KpuUTUUueckasn cynepctpyHa. Yetbipe
TPAHCASILMOHHbIE MOAbI OOBEAMHSAIOTCA C LLUECTbHO
OPUEHTALMOHHBIMX MOAAMM U 00Opas3yroT AECATU-
MePHOE NPOCTPaAHCTBO, HEOOXOAUMOE AAS KPUTUUY-
HOCTM CYNepCTPYHbl. ITO OTKPbIBAET BO3MOXHOCTU
KBAHTOBAHWS TAKOW CTPYHbl U HAXOXAEHUS €€ CMNek-
Tpa. CoCcTOosIHMA 3aMKHYTOM CynepcTpyHbl, KOTOpbIe
BO3HMKAIOT B UEThIPEX UBMEPEHUSX, UAEHTUDULIMPY-
HOTCA C aAPOHaMK YeTbipexmepHon N = 2 cynepcum-
MeTpuuyHon KXA. PaHee 6biA HalipeH 6e3MaccoBbIi
6aprOH, OTBEYAIOLLIMN MOAYAKD KOMMAEKCHOM CTPYK-
Typbl KOHUPOAAA - LLIECTMMEPHOr0 MHOroobpasua
Kanabu - fly, Ha KOTOPOM XMBET HeabeneBa CTpyHa.

Lleanbto poaHHOM paboTbl ObINO BBEAEHWE HEHYAe-
BbIX MacC KBapKOB B YeTbIpexmMepHyro KXA 1 uc-
CAEAOBaHME UX OTKAMKA B TEOPUM KPUTUUECKOWU Cy-
NnepcTpyHbl. B yacTtHOCTH, BOAbLLOM WHTEpPEC Npea-
CTaBASIET pPACCMOTpPeHUEe npepena OeCKOHEUHbIX

Yung A. // Phys. Rev. D. 2022. V. 106. P. 106019.

Macc, B KOTOPOM HEKOTOPbIE KBAPKM OTLLEMASIOTCA.
Takoe paccMoTpeHue No3BOAMAO Obl CyLLLECTBEHHO
pacLlMpUTb KPYr YeTbipexMepHbIXx N = 2 cynepcum-
MeTPUYHbIX KXA, B KOTOPbIX aAPOHHbIA CEKTOP OMU-
CblBaETCs KPUTUYECKUMMU CYNepPCTPYHaAMMU.

OcHoBHas 1aen paboTbl COCTOUT B TOM, YTO B 3¢-
dekTMBHOM pecaTumepHon lIA-cyneprpaBuTaumm,
OMUCbIBAOLWEN CTPYHY, IOOEKT BBEAEHMA MacC
KBApKOB B UeTbipexmMepHon KXA CBOAWUTCHA K HEHy-
AeBomy notoky 3-bopmbl Hese - LUBapua uyepes
3-chepy Ha KoHUOAAE. PelleHbl ypaBHeHUsI Ae-
CATUMEPHOW rPpaBUTaLMKU, U BbIYUCAEH CKAASIPHbIN
NMOTEHUMAA AASI MOAYASI KOMMAEKCHOW CTPYKTYpbl
KOHMDOAAQ, TEHEPUPYEMbIA MOTOKOM  3-GOpMbl.
Oka3anoCb, YTO 3TOT NOTEHUMAA NPUBOAMT K «ybera-
HUIO Bakyyma Ha 6eckoHe4yHOoCTb». [pu 3TOM Bapn-
daKTopbl METPUKK UCYE3AIOT, @ KOHUGDOAA BbIPOX-
AAETCA B MPOCTPAHCTBO MEHbLUEW Pa3MePHOCTH.
B ueTbipexmepHOW Teopuu 3TO UHTEPNPETMpyeTcs
kak aedopmaums N = 2 cynepcrumMmmeTpudHon KXA
¢ KaAnnbpoBouHow rpynnor U(2) n yeTbipbMs KBap-
KOBbIMW apomaTtamu B abeneBy TeOpUO C ABYMS
KBapKOBbIMW apomMaTtamMm.
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CnnHoBasa AMHaMMKa aHTUGeppoOMarHeTuka co cnmMHom 1/2

Ha TPEYroAbHOW PeLleTKe

A. B. CbIpOMATHMKOB

OtaeneHune Teopetnueckon ¢puankm HL «KypyatoBCkum MHCTUTY ™ — [TUH®

B coBpeMeHHO TEOPUN CUABHO KOPPEAUPOBAH-
HbIX CUCTEM MHOXECTBO KOAAEKTUBHbIX SIBAEHWM
OMUCbIBAETCA B TEPMMHAX INEMEHTAPHbIX BO30OYX-
AEHUW (KBa3nuacTuL), NO3TOMY MOUCK W XapakTepu-
CTMKa KBa3n4yacTuL, UMEeeT NPUHUMNUAABHOE 3Haue-
HWe. B nocaepHee Bpems noABASiETCA Bce OOAbLLE
3KCMEPUMEHTAABHBIX WM YWUCAEHHbIX CBUAETEALCTB
TOr0, YTO B HEKOTOPbIX (KBa3W)ABYMEPHbIX KOAAU-
HeapHbIX M HEKOAAMHEAPHbIX KBAHTOBbIX MarHe-
TMKax CTaHAAPTHbIE aHAAUTUUECKME METOAbI Aaxe
KauyeCTBEHHO HE ONUCbIBaAlOT KOPOTKOBOAHOBbLIE
crnvHoBble BO36yxXAeHUs. OAHA M3 TaKWUX CUCTEM -
aHTUdeppomarHeTuk lerseHbepra co cnuHom 1/2
Ha TPEeyroAbHOM peLleTKe.

Lleabto pabotbl H6bINO UCCAEAOBAHME AMHAMMUYE-
CKMX CBOMCTB 3TOW MOAEAM HOBbIM METOAOM, Cre-
LMaAbHO pa3paboTaHHbIM aBTOPOM AASl U3YUYEHUS
KOPOTKOBOAHOBOM AMHAMMUKM.

HoBbIm MEeTOAOM aHaAUTUYECKU BbIYNCAAANUCD AUN-
HaMWYECKME CMMHOBbIE KOPPEASTOPbI B YKa3aHHOM
MOAEAW, WU pPe3yAbTaTbl CPABHUBAAWCb C WUMEHOLLIW-
MWCS YNCAEHHBIMW pe3yAbTaTaMu, a TakXe C 3Kcne-
PUMEHTAAbHbIMW AAHHBIMW, MOAYYEHHBIMWU B COEAU-
HeHun Ba,CoSb,0,, KoTopoe X0poLo onuchIBaeTCs
YKa3aHHOM MOAEABIO (puC.).

BbIAO NPOAEMOHCTPUPOBAHO KAYeCTBEHHOE W3-
MEHEHWE CNeKTPa CNUHOBbLIX BOAH (3IAEMEHTAPHbIX
BO30Y>XXAEHWI, U3BECTHbIX U3 CTAHAAPTHBIX TEOPUN),
KOTOPOE HeAb3si 0OBACHWTb B pPaMKax HU OAHOrO
M3 UMEKLLMXCA aHAAUTUUYECKMX MOAXOAOB U KOTO-
pOe HaxOAWUTCS B MPEKPACHOM COMAACHMM C 3Kcne-
pumMeHToM. Kpome Toro, obHapyxXeHbl HOBblE KO-
POTKOBOAHOBbIE KBa3W4UaCTULbl, KOTOpPble HUKOTAA
He 06Cy)XAAAMCb PaHEE U KOTOpble AQKOT 3aMETHbIE
adHOMaAnn B AUHAMUYECKOM CIMMMHOBOM KOPPEAATO-
pe, HabArOAaEMbIE IKCMEPUMEHTAABHO U UMCAEHHO.

HeWTpOHHbIe AaHHbIE,

‘ s Expenment
| = BOT

o

=

Intensity (arb. units)

()

Intensity (arb. units)
@

noay4eHHole B Ba,CoSb,0,
B TOYKax M Ha rpaHuLe 30HbI
BpuaatoaHa. NMpeaArOXeHHbIN
Hamu noaxoa (BOT)
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npu o < 2,4 maB

N KayeCTBEHHOEe

npu 6OAbLLNX M

05 10 15 20 25
Energy (meV)

Energy (meV)

Syromyatnikov A.V. // Phys. Rev. B. 2022. V. 105. P. 144414.
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ManoyraoBoe paccesHUe HEUMTPOHOB
B MOAHOCTbIO MOAPM30BAHHOU Pa3e HEKOAAMHEAPHbIX
MarHeTMKOB CO B3aMmMmoaencTBruem A3AAOLLMHCKOro - Mopus

NHTEPPENCHOTO TMNA

0. M. YTecoB

O1aeneHune Teopetuueckort musnkm HULL «KypuatoBCkui MHCTUTYT» — TS ®

B pabote 6biAO NPOBEAEHO TEOPETUYECKOE WC-
cAepoBaHMEe 0cobeHHOCTENM MaAOyrAOBOrO pacces-
HUSA HEMTPOHOB B MOAHOCTBHO NMOASIPU30BaHHbIX da-
3aX HEKOAAMHEeapHbIX MarHeTMKOB CO B3aUMOAEW-
cTBMEM A3SIAOLLUMHCKOrO — Mopusi MHTEPPENCHOro
TUNa C LEAbH UX AAAbHENLLEN IKCMEPUMEHTAABHON
Xapakrepusaumum 3TUM METOAOM.

HekoAAMHeapHbIE MarHeTMkuM cuutatotcss nep-
CMEKTUBHBIMW MaTepuanaMmn AN CO3AAHUSA HOBbIX
nprbopPOB, B YAaCTHOCTU 3aNOMUHAIOLLIMX YCTPONCTB.
OAHaKO AASt X HEMOCPEACTBEHHOMO MCMOAB30BaHMS
TpebyeTcsi 3HaHWE NapaMeTpPoB, BXOAALLMX B MOAE-
AW, ANSI OMUCAHUS 3TUX BeLecTB. B paHHOM pabote
AASI UX 3KCMEPUMEHTAABHOIO OMPEAEAEHUST NMPEANO-
XEH METOA MaAOYrAOBOrO pacCcesaHUs HEMTPOHOB.

C nomoubo 6030HHOIO MPEACTABAEHUS CMUHO-
BbIX OMEPaATOpPOB B MOAHOCTbIO MOASPU30BAHHOM
¢basze HEKOAAMHEaAPHbIX MarHETUKOB CO B3aMMOAEN-
cTBUEM A3SINOLLIMHCKOTO - Mopua uHTepdencHo-
ro tuna 6blIAM MOAyYEHbI BblpaXeHUs AAS CriekTpa
MarHOHOB MPW OpPUEHTaLMKW BHELUHErO MarHUTHOro
NMOASl BAOAb OCW BbICOKOWN CUMMETPUMU U MEPNEHAN-
KYASIPHO ell. Takxe HbIAO YUTEHO BAUSSHUE OAHOWOH-
HOW aHW30TPONUKU. BbINO MOKasaHo, YTO B CAyyae
NoAs,, MEePNEHAUKYASPHOTO OCU BbICOKOW CUMMeE-
TPWUWU, CMEKTP MarHOHOB SABASETCA HEeB3aUMHbIM
M CABUHYT OTHOCUTEABHO HYASl HA BEKTOP MOAYASILIMK
LIMKAOUADI.

MoAyYeHHble CMEeKTPbl MarHOHOB C MOMOLBLO
M3BECTHbIX GOPMYA AASI CEYEHMSA PacCesiHUA HeW-
TPOHOB MO3BOAMAM MNPOAHAAM3MPOBATb TakK Ha3bl-
BaeMble KapTbl MAAOYrAOBOr0 paccesiHus, KoTopble
MOXHO MOAYYUTb SKCNEPUMEHTAABHO B COEAMHEHMU-
AX paccMaTpMBaemMoro Tuna.

Utesov O.1. // Phys. Rev. B. 2022. V. 106. No. 17. P. 174408.

Takum o6pasom, O6bIA NPEANOXEHbI M MpoaHa-
AM3MPOBaHbl YETbIpE BO3MOXHbIE F€OMETPUN IKC-
nepumMeHTa. AAA KaXXAON U3 HUX MOAYYEHO aHAAWUTU-
yeckoe BblpaXeHWe AN KPMBOM OTCEUYKM Ha KapTe
paccesaHWss 4yepe3 napameTpbl MaTeMaTUyecKoM
MOAEAU, OMUCHIBALOLLIEN CUCTEMY (PUC.).

BaXxHO, UTO KpMBas OTCEUKM MOXET MPEACTABASTb
Cc00O0W 3AAUMC, @ HE TOAbKO OKPYXXHOCTb, Kak B CAY-
yae Kybuueckmx reaAMmarHeTMkoB. bonee Toro, B 3a-
BMCUMOCTM OT HanpaBAEHUA MOAA €€ LEHTP MOXET
COBMaAaTb C HAYAAOM KOOPAMHAT MAK OblTb CABUHYT
Ha BEKTOP MOAYAALMWN LIUKAOUADI.

a) Ay 6) 1Y
h® h,
0, "X 0 E:
B) y r) 104
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KapTbl MaAOYrAOBOro paccesHns HEUTPOHOB MPU Pa3HOM
OpUEHTaLMN BHELLHETO MArHUTHOMO MOAS: @ — MOAE BAOAb OCU
BbICOKOM CUMMETPUM Z, AETEKTOP B MAOCKOCTU XY; 6 — NMoAe
BAOAb OCH Z, AETEKTOP B MAOCKOCTU ¥Z; B — NMOAE B MAOCKOCTH
AETEKTOPA XY; I — MOAE BAOAb OCH X, MAOCKOCTb AETEKTOPA yZ
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30HHAasA CTPYKTYpPa MarHOHOB B CKMPMMOHHbIX KpUCTaAAAX
N METOA cTepeorpadpruueckon NpoeKLmm

B. E. Tumogees, A. H. ApuctoB

O1aeneHue teopetuueckor ¢uanku HULL «KypuatoBCKui MHCTUTYT» — MTUA®

PelleTkM MarHutHbIX CKMPMWUOHOB (Y3€AKOB Ha-
MarHM4eHHOCTM Ha MacluTabe AECATKOB HaHOMe-
TPOB) BbIAM 3KCMEPUMEHTAAbHO 06HapyXeHbl boree
10 AeT Ha3ap. BOAbLLOW MHTEPEC K TAKUM TOMOAOTU-
YECKMM CTPYKTypam CBSI3aH C MOTEHLUMAAbHOW BO3-
MOXHOCTbIO CO3AaHWUA HOBbIX CBEPXObICTPLIX U EM-
KMX YCTPOMCTB ONepaTMBHOW MaMsTM Ha UX OCHOBE.
MomMKMO NpakTUUeckoro nHTepeca, 6OAbLLON akaae-
MWYECKUI MHTEPEC NPEACTABASAIIOT U TEOPETUYECKUE
MCCAEAOBAHUA 3TUX MaTepranoB. ABTopamu paboThbl
paHee BbIAO MPEANOXKEHO ONUCAHWE CKUPMMUOHHbIX
KOHOUIypauMin Ha OCHOBE MeToAa crepeorpadu-
UYECKOW MPOEKUMU. B paHHOM MeToAae KOMMOHEHThI
AOKaAbHOWM HaMarHM4YeHHOCTWM BblpaXatotcsa 4yepes
OYHKLMIO KOMMAEKCHOro NepemMeHHOoro, npuyem no-
AOXEHMWE LEHTPOB CKMPMMOHOB OTBEYaeT ocobeH-
HOCTSIM 3TOM GYHKLIMMK.

PaccvatpuBas 3aBucALLUME OT BPEMEHW MaAble
bAYKTYaUMKM BOKPYr ONTMMAAbHOIO CTaTUYeCKOro
pEeLLEHUS, Mbl MOAYYUAU YPABHEHUA ABUXEHUS AAA
MarHOoHOB (3AeMEeHTaPHbIX BO3OYXAEHUN AOKAAbHOM
HaMarHMYeHHOCTH), MO CBOEW CTPYKType Hanomu-
Hatolmne ypaBHeHUs boroatoboBa - pe XeHa. Pas-
paboTaHHbI GOpPMaAU3M BbiA MPUMEHEH K LLMPOKO
M3BECTHOM MOAEAM ABYMEPHOro GpeppomarHeTvka
CO B3auMmMopaencTBMEM A3ANOWIMHCKOrO - Mopusa
BO BHELIHEM MArHUTHOM MOAE, AAS KOTOPOM OCHOB-
HbIM COCTOSSHUEM B AOBOABHO LLIMPOKOM AManas3oHe
napamMeTpoB SIBASIETCA TPEYroAbHas pelleTka OA0-
XOBCKMX CKMPMWOHOB. B 3TOM MOAEAM BbIYMCAEHDI
AUCMEPCUSA  HU3KOAEXKALUMX CMUHOBBLIX BO30OYXAE-
HWI (PKC.), UX BOAHOBbIE QYHKLMK, KpMBU3HA beppu
1 TOMOAOTMUYECKNE UHAEKCHI 30H. Takxe Oblra UccAe-

AOBaHa 3aBUCUMOCTb BCEX NMEPEUUCAEHHbIX BbilLE
XapaKTEPUCTUK OT BHELUHEro MarHMTHOro rnoas. Pe-
3yAbTaThbl PaboTbl MOTYT ObiTb MPUMEHEHbI AAA Pac-
yeta HabAIOAAEMbIX XapPaKTePUCTUK MYABTUCKUPMU-
OHHbIX CUCTEM M MPEACKa3aHUIN MX NOBEAEHMS.
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CneKkTp MarHoHoOB B rekcaroHaAbHoW 30He bpuaatoaHa. Mo ocu
abcuuce nokasaHa pas3BepTka BAOAb AMHWUI, COEAUHSOLLIMX
CUMMETPUYHbIE TOUKM 30HbI bpuaatoaHa - I, M, K. QHeprusa

M0 OCY OPAMHAT NMPUBOAMUTCA B €AMHULIAX D?/J

Timofeev V.E., Aristov D.N. // Phys. Rev. B. 2022. V. 105. P. 024422.
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[lporpecc B n3yuyeHuu T, P-HEUETHbIX 3PPEKTOB HA MOAEKYAAX

A. H. letpos., A. B. CkpunHukoB, A. B. 3axapoBa, U. 1. KypuaBos,

A. E. MavicoH, I. O. NeHsi3bkoB, A. B. TutoB

O1aeneHue nepcrnekTMBHbIX paspaborok HUL «KypyaTtoBCKkmii MHCTUTYT» — [TUA D

PasHuua aHeprui BcAaeacTBUE T, P-HEUYETHbIX
(T - obpalueHne BpemeHu, P - NpoCTpaHCTBEHHASN
WHBEPCKS) B3aMMOAENCTBMI, YPOBHEN C MPOTMBO-
NMOAOXHBIMU MPOEKUMSAMWU YTAOBOro MOMeHTa (M)
MOAEKYAbl Ha HamnpaBAEHWE BHELLHENO 3AEKTpUYe-
ckoronona ectb £, - E | =P (dE_ +kE) raeP, -
cteneHb noaspusaumm (T, P-HEUETHOM) MOAEKYAbI;
d, - 9AEKTPUYECKUU AWMOAbHbBIA MOMEHT INEKTPO-
Ha (e9AM); k., - KOHCTaHTa CBS3U AASI CKaAApHO-
NMCEBAOCKAASIPHOIO  3AEKTPOH-SIAEPHOIO  B3aMMO-
AencTeusA. 3Has napametpbl P, E_ u E, KoTOpble
He06X0AMMO BbIYMCAUTb, MOXHO M3BAEYb 3HAUYEHHUSA
d, ¥ k, U3 U3MepeHHoro paculennenus £, - E .
HeHyreBOW pe3yAbTaT Ha COBPEMEHHOM YPOBHE
TOYHOCTU BYAET NPSAMbIM CBUAETEABCTBOM HOBOW dU-
31MKM 3a pamkamu CTaHAapTHOM MopeAn. HaunHas
¢ 2017 r. cunTanoCh, 4To P, ANt TPEXATOMHbIX MOAE-
KYA AOCTUraeT eAMHULbI YXEe AN HEOOAbLLMX 3AEK-
TPUUYECKMX NoAer. Hamu nokasaHo, UTo 310 He Tak,
W paspabotaH MeToA pacyera P, MPOAEMOHCTPH-
poBaHHbIM Ha npumepe YbOH. Hawwu pacuetbl no-
3BOAAT KOPPEKTHO MHTEPNPETUPOBATb SKCMEPUMEH-
Tbl Ha TPEXATOMHbIX MOAEKyAaX. 3aTeM MeToA ObiA
npUMeHeH K katnoHy LUOH* n pa3BuT ans pacueTa
YYBCTBUTEABHOCTU TPEXATOMHbIX MOAEKYA K MarHuT-
HOMY KBaAPYNOAbHOMY MOMEHTY SAPA.

IKCNEPUMEHTbI Ha TPEXATOMHbIX MOAEKYAAX MAa-
HUPYIOTCS KaK CAEAYIOLLMIA, BOAee TOUHbIN aTan aKe-
NepPUMEHTOB Ha ABYXaTOMHbIX MOAEKYAaX, UCCAEAO-
BaHWA Ha KOTOPbIX YCMELLIHO NPOAOAXKaKOTCA. HepaB-
HO Ha KatnoHe HfF* noAyuyeHo HOBOE OrpaHuyeHue
Ha €9AM: d, < 4107 e - cm. [oMUMO U3MepeHUs
€3AM, C BbICOKOW TOUHOCTbIO M3MEPSIOTCA U APY-
rme BEAWUMHbI, Hanpumep YacToTbl f° u 2, kotopble

€CTb CPEAHEE 3HaYeHWe 1 PasHOCTb pacLUEenAeHui
Q-pyOAETOB BO BHELUHMX BpaLLAOLUMXCH INEK-
TPUYECKUX U MArHUTHbIX NoAsiXx. Mx obocHoBaHWe
M3 NEPBbIX MPUHLMMOB OYEHb BaXXHO Kak AAA Pa3BU-
TMS COBPEMEHHOW MOAEKYASIPHON TEOPUK, TaK U AAS
NMOHWMaHUA BO3MOXHbIX CUCTEMATUUECKUX OLLIMOOK
B 3KCNepuMeHTe. Pe3yAabTaTbl HaLLMX pPacyeToB, KO-
TOPbIE YYMTbIBAOT MHOXECTBO BO3MYLLEHWI B CNEK-
TPe MOAEKYAbI (HEPHAsH KpMBasi Ha PUC.), UAEAAbHO
BOCMPOU3BOAAT 3KCNEPUMEHTAAbHbIE AaHHblE (Yep-
Hbl€ KPY)XKU Ha PUC., KOTOpble HaM NPeAOCTaBUAU
L. Caldwell, T. Wright, J. Ye, E. Cornell). AHanornu-
Has TOYHOCTb B CPaABHEHUU C SKCMEPUMEHTOM AO-
CTUTHYTA AAA APYTMX KOMOMHaUM pacllenAeHui
Q-pybAeToB. Halm pacyeTbl MO3BOAUAW CYLLIECTBEH-
HO YTOUYHMWTb 3HAUEHUE MOAEKYASPHOIO AMMOAbHOIO
MomeHTa HfF* 1 0ObACHUTL PacxoXAeHUs pacuet-
HOrO M 3KCNEPUMEHTAAbHOIO BPEMEHU AN T/ 2-
UMMYAbCA.

1 1
100 150
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PaccuntaHHas (AMHUS) U IKCMEePUMEHTaAbHAA (KPYXKM)
yacrota 2 kak GpyHKLMS yacToTbl O

1. Petrov A., Zakharova A. // Phys. Rev. A. 2022. V. 105. P. LO50801.

2. Maison D.E., Skripnikov L.V., Penyazkov G.O., ..., Petrov A.N. // Phys. Rev. A. 2022. V. 106. P. 062827.
3. Kurchavov 1., Petrov A. // Phys. Rev. A. 2022. V. 106. P. 062806.

4. Petrov A.N., Skripnikov L.V., Titov A.V. https://arxiv.org/abs/2302.02856
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KoMOUHMPOBaAHHbIM METOA pacuyeTa 3IAEKTPOHHOM CTPYKTYpbI
MaTepuanoB C AaHTAaHOUAAGMW HA OCHOBE «MOACTPAaUBAEMOTO
NoA COEAMHEHUWE» MOTEHUMAaAa BHEAPEHUSA

B. M. WWaxoBa, A. A. ManbueB, 0. B. Aomauyk, H. C. MocsirmH,

. B. CkpunHukos, A. B. TutoB

O1aeneHue nepcrnekTuBHbIX paspabotok HULL «KypuyatoBCkuii MHCTUTYT» — [TUA®

B aabopatopun kBaHTOBOM XUMUK HUL «Kypua-
TOBCKUW MHCTUTYD - MUAD paspabortaH KOMOUHK-
POBAHHbIM METOA MOAEAMPOBAHUSA IAEKTPOHHOM
CTPYKTYpPbl MaTepuvanoB C WMCMNOAb30BAHWEM «MOA-
CTpanBaeMbIX MOA COEAMHEHME» MCEBAOMNOTEHLMA-
AoB (Compound-Tunable PseudoPotentials - CTPP)
M noteHuManoB BHeppeHus (Compound-Tunable
Embedding Potential - CTEP).

MoctpoeHne CTEP aAs 3apaHHOro ¢parmeHTta
KpMCTaAAa OCYLLIECTBASIETCS B TpUM 3Tana. Ha nepsom
stane nporpammoin CRYSTAL npoBoamTCcs pacuet
MAEaAbHOIO KpPUCTaAAa C NEPUOANYECKUMU FPaHUY-
HbIMK yCAOBMAMMW. Ha BTOpom 3Tane nporpamMmomn
TakXe CTPOATCA KOPOTKOAEWCTBYtOWMe large-core
CTPPs aAst 3apaHHOMO KpucTanna. Ha Tpetbem aTa-
ne BbIMNOAHAKTCHA KAQCTEPHbIE pacyeTbl dparmMmeHTa
KpUCTanha U CTPOUTCH AAAbHOAEMCTBYIOLLUMIA KyAO-
HOBCKMIM MOTEHUMAA OKpyXeHus kak uyactb CTEP:
Bblpe3aeTca ¢parMeHT KpucTasra MUHUMaAbHO
AOCTaTOUYHOro pasmepa (TAXeAbld aToM U ero oKpy-
XEHWE), B MPEAEAax KOTOPOro 3AEKTPOHHasa MAOT-
HOCTb AOAXHA BOCMPOU3BOAWUTBCA C BbICOKOM TOU-
HOCTbIO; aTOMbl OAMXHENO OKPYXeHUA dparmeHTa
KpUCTaAAa@ OMUCbIBAKOTCS TOYEUYHbIMWU 3apsipAaMu
n CTPPs (1. e. nceBpoatomamu), Utobbl y4ecTb BAU-
AIHWE Ha 3aAaHHbIA GpParMeHT yXXe BCEro Kpuctanna
3a BblYETOM aTOMOB ¢parmMeHTa. [pm atom npeano-
AQraetcsl, 4YTo peAakcalusa OKPYXeHWUs dparmeHTa
KpUCTanna MNpeHebpexmMmo Mana M BCA CUCTEMA
C y4ETOM MCEeBAOATOMOB OAMXHEIO OKPYXEHUS B Lie-
AOM 3AEKTPOHENTPAAbHA.

C nomoLblo 3TOr0 KOMOGWHUMPOBAHHOIO METOAA
NCCAEAOBaHbl KPUCTAAAbl C MOHHO-KOBAAEHTHbIM TU-
MOM CBSI3M M aTOMOM A@HTaHOMAA B MEPUOAMYECKON
ctpyktype (YbF,, YoF_, YbCI,, YDbCI,) 1 noayueHbl cae-
AYIOLLIME KAKOUEBBIE PE3YyAbTaThI.

1. B pamkKax nepuOAMYECKMX pPacyeToB UC-
NMOAb30BaHME NPELM3UOHHbIX NMCEBAOMNOTEHLMANOB

(small-core PP) AASl TAXEAbIX aTOMOB W HacbILEeH-
HbIXx 6a3MCHbIX HabOPOB AAA BCEX aTOMOB MPaKTU-
YECKM HEBO3MOXHO - BMECTO 3TOr0 NPUMEHSAIOTCSA
MeHee TOYHble MNCEBAOMOTEHLMAAbI U «0bpe3aH-
Hble» 6a3MCHble Habopbl. CAeAOBATEABHO, TOYHOCTb
pacuyeTtoB Ha AAHHOM 3Tane HaxOAWTCS Ha YPOBHE
0,1 3B AN 9HEPreTUUYECKUX XapaKTEPUCTUK. Bax-
HO OTMETUTb, UYTO AASl F-OAEMEHTOB TUMWYHASA SHEpP-
M BO3OYXAEHWUA IAEKTPOHA COCTaBASIET OKOAO
0,1 aB. OTctopa caepyeT, UTO METOA UCCAEAOBAHUA
mMatepuanoB C f-aAeMeHTaMU KaK UAEaAbHbIX KpW-
CTaAAOB C MEPUOANYECKUMU TPaHUUYHBIMWU YCAO-
BUAMKM He MO3BOASET MOAYYUTb TOUHbIX PE3YAbTa-
TOB, MO3TOMY HEOOXOAMMO MCMNOAb30BaTb APYron
MOAXOA.

2. Mopenb dparmeHTa KpUCTaAna, NOCTPOEHHas
¢ nomouwbto metopa CTEP ¢ ncnoabsosanHnem CTPP,
BOCMPOU3BOAUT 3AEKTPOHHYKO MAOTHOCTb M3 ne-
PUOANYECKMX pPacCUETOB B OKpeCcTHOCTM atoma Yb
C OY€eHb BbICOKOM TOUYHOCTbIO (PUC.), T. €. MpaKTUUe-
CKW HEe BHOCUT AOMOAHUTEAbHbIE OLLMBKKU, KPOME TEX,
yTO yXX€ MPUCYTCTBYHOT B pacyeTax NepmoAMUYECKOM
CTPYKTYPbl, B3ITOM 3@ OCHOBY MNPV MOCTPOEHWUM MO-
AENN.

3. Kak 6bIA0O OTMEYEHO Bbille, TOYHOCTb NEPU-
OAMYECKMX pacyeToB HaxoauTcs Ha ypoBHe 0,1 3B
A SIHEPTETUYECKUX XapaKTEPUCTHK, UTO U 0OYCAOB-
AEHO WCMOAb3YEMbIMU NPUBAMXEHMAMKU. B cBOO
oyepeAb, B KAAcTepHbIX pacyetax metopom CTEP
BO3MOXHO WCMOAb30BaTb W xopolune 6a3uchl,
W NCEBAOMNOTEHLMAABI, MO3TOMY CBA3AHHbIE C HUMMU
OLWMOKN BbIYUCAEHWUIA MOTYT ObITb KapAUHAABHO
YMEHbLUEHbI. 3TO MNOKa3aHO B paMKax aHaAu3a
CTPYKTYPHbIX NapamMeTpoB KPUCTAAAOB U KAacTe-
POB: YXe B MWAOTHbIX pacyeTax ObIAO AOCTUIHYTO
yAyylleHne B 2-3 pasda AAS TeX NapamMeTpoB, KO-
TOpbIE XyX€e BCEro BOCNPOU3BOAMAUCL B pacyeTax
¢ CRYSTAL.
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PaananbHas 3aBUCMMOCTb YCPEAHEHHBIX MO cdepam abCOAKTHbIX Pa3HOCTEN 3AEKTPOHHbIX MAOTHOCTEN Kpuctanra YbF, (vepHas
AMHMST) U COOTBETCTBYIOLLIETO EMY KAACTEPA (KpacHasi AMHUS), LEHTPUPOBaHHaA Ha aToMe UTTepbusi. 3aLLTprUxoBaHHbIE MUKU
KaueCTBEHHO MPEACTaBAAIOT MOAOXEHWE aTOMOB dparMeHTa KpUctanna

Shakhova V.M., Maltsev D.A., Lomachuk Yu.V., Mosyagin N.S., Skripnikov L.V., Titov A.V. // Phys. Chem. Chem. Phys. 2022.
V. 24. P. 19333-19345.
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CI'II/IH-TayTOMepl/IFI AHAO3APAABHBIX KOMIMAEKCOB

C. I. CemeHoB!, M. E. BeapnHa®, T. A. AHapeeBa?, A. B. Tutos*?

1 OtaeneHue nepcrnekTBHbIX pa3paborok HULL «KypuyatoBCKmi MHCTUTYT» — TTUA®
2 CaHkT-leTepbyprckmii rocyAapCTBEHHbIN YHUBEPCUTET

Ha npumepe Eu@C,  Hamu uccAepoBaHa 3HAO-
3ApanbHas CNUH-TayToMepusi — BbicTpoe obpaTrmoe
M3MEHEHWE pPaBHOBECHOIO MOAOXEHWUS YacCTULbI
BHYTPM MOAOCTM, COMPOBOXAQKOLLIEECA WM3MEHEHU-
€M CnrHa U KoAebaTeAbHOro CrnekTpa 3HAO03APaAb-
HOIO KOMMAEKCA.

Metopom (U)PBEO/SDD onpeaeneHbl CTPYKTyp-
Hble napamMeTpbl U 4acToTbl KOAeHaHWI KOMMNAEK-
ca B MWHMMyMax W CEAAOBbIX TOUYKax MOTeHUMa-
A@ B3aMMOAENCTBMSA 3HAOATOMa C  OYAAEPEHOM.
MHOXECTBY AOKaAbHbIX MWHMMYMOB OTBEYaoT
HE3KBUBAAEHTHbIE KBa3UBbIPOXAEHHbIE 3HAOU30-
Mepbl | 1 1l. B paBHOBECHOI CTPyKType M3omepa |
AAPO A@HTAHOMAA PACMOAOXEHO MOA LEHTPOM CBS-
3n C=C, u peannsyeTrcs mnN*-KOOpPAMHALMA 3HAO-
aToMa C ABYMS COCEAHMMW aTtoMamMu dyarepeHa
B CUMHIAETHOM CMMHOBOM COCTOSIHUW. B paBHOBeEC-
HOM CTPyKType usomepa |l OHO PaACMOAOXEHO MOA
LLIECTUYTOAbHOM TpaHblo, U peasnsyeTcs Mme-koop-
AVMHaUMA C  UMKAOrekca-1,3,5-TpueHoBbIM  dpar-
MEHTOM QYAAEPEHA B TPUMAETHOM CMMHOBOM CO-
CTOSIHMW. DHAOATOM E€BPOMNMST COXPAHSAET CEMb He-
CnapeHHbIXx aneKTpoHoB B 4f-obonouke. CteneHb
BbIPOXAEHMS M3oMepa | coBnapaeT ¢ ee CMMHOBOM

MYABTUNAETHOCTBIO (7 + 1 = 8); cTeneHb KBasu-
BbIPOXAEHUA M30Mepa |l paBHa NPoOM3BEAEHUIO
CMUHOBbLIX MYABTUNAETHOCTEN dyArepeHa U 4f-060-
AOYKM (3 - 8 = 24). PacueTHble NK-cneKTpbl n3ome-
POB CYLLECTBEHHO Pa3AMYaIOTCS.

OHepreTnueckme 6Gapbepbl, COOTBETCTBYHOLUME
CEANOBBIM TOUYKaAM MeXAY MUHUMYyMamu, OYeHb
MaAnbl. OHW HE NPENATCTBYIOT NEPEMELLEHMIO IHAO-
atomMa Nno KAaccuuyeckum Tpaektopusim noa 20 we-
CTUYTOAbHbIMUW TpaHAMKU GYAAEPEHOBOMO MOAM3APA
B 06X0A 12 nATUYroAbHbIX rpaHen. U3omepsl | v I
pa3AMyaloTC UYMCAOM HECNapeHHbIX 3AEKTPOHOB
(7 n 9) n KonebaTeAbHbIM CMEKTPOM, HO MMEIOT
NnpaKkTUYECKU COBMaAAOLLME IHEPTUU CBA3U IHAO-
atoma ¢ dyamepeHom E, ~ 2,25 3B n 6An3kue Be-
AMUYMHBI PaABHOBECHbIX PACCTOSIHUI MEXAY AAPOM
€BpOonMaA M sApaMM COCEAHMX aTOMOB YrAepoAa:
256 nm B n3omepe | 1 265 nm B n3omepe |l

HecoxpaHeHWe cnuMHa KOMMAEKCOM, BKAKOYa-
OLWUM  TSXEAbIM 3HAOATOM AaHTaHoupa (Eu, Yb
M Ap.), MO3BOAAET paccmaTtpuBaTb n?- U mt-u3ome-
pbl | 1 Il KaK 3HAO3APAAbHbIE CMIUH-TAYTOMEPDI, MOA-
BEPXEHHbIE BAUSHUIO MArHUTHOMO MOAS.

Semenov S.G., Bedrina M.E., Andreeva T.A., Titov A.V. // Eur. Phys. J. D. 2022. V. 76. P. 253.

https://doi.org/10.1140/epjd/s10053-022-00583-4
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Con3ameprMbI TEAMKOMAAAbHbBIN MOPSAOK
B CAOMCTOM TpeyroAbHOM marHetrke Na,MnTeO,

A. U. Kypbakos, A. E. CycronapoBa

O1aeneHne HENTPOHHbIX nccaeaoBaHui HULL «KypuaToBCKum MHCTUTYT» — [TUA®

Hun3kopasmepHble MarHUTHbIE CUCTEMBbI YyBCTBU-
TEeAbHbl K HE3HAYUTEAbHbIM M3MEHEHUAM napame-
TPOB 06MEHHOr0 B3aMMOAENCTBUSA, OTBETCTBEHHbIM
3a 06pas3oBaHMe CMUH-XUAKMUX UAU AAAbHOAENCTBY-
FOLLMX YMOPSAAOUYEHHbIX CMUHOBbLIX OCHOBHbIX CO-
CTOSAAHUU, U K 3PPEKTAM OAHOMOHHOM AHUIOTPOMUN
npu CAEAOBaHWK pPasHbIM MPOTOKOAAM B CAyYasix
TMna [lenseHbepra u TMna M3uHra. TpeyroAbHble
MarHUTHblE CUCTEMbI MOABEPXEHbI GpPyCcTpaLMAM
n3-3a KOHKYPEHLMWU B3aUMOUCKAKOUAKOLLIMX CBA3EM.
CeMencTBO TPUFOHAABHO-CAOUCTbIX UYETBEPTUUHbIX
TeanypatoB A ,MnTeO, (A -~ OAHOBAAEHTHbI METanA)
npeAoCTaBASIET BO3MOXHOCTb HacTpauBaTb Napame-
TPbl MEXCAOEBOr0 0OMEHHOIO B3aUMOAENCTBUSA, HE
3aTparvBasi napamMeTpbl MarHUTHOro obMeHa B CAO-
AX. MOHbI YeTbIpeXBaAEHTHOro MapraHua co CMHOM
S = 3/2 B A,MnTeQ, (np. rp. P-31c) obpasytot pas-
6aBAEHHYIO TPEYrOAbHYHO CETKY BHYTPM CAOS, pas-
AENEHHOTO MOHaMW  LIECTUBAAEHTHOIO TeAAypa
(puc. 1). PacnonoxeHue LEHTPUPOBAHHBLIX OKTadA-
pos Mn**0, 1 Te®*0, ¢ 06wm1mn pebpamm coToBoe.

CoeanHenne Na,MnTeO, ucnbiTbiBaeT aHTUdEP-
poMarHuTHbIM nopsAok npu T, = 5,5 K, kotopomy

NPEALLECTBYHOT KOPOTKOAEMCTBYIOLLME KOPPEAALMU
npu Temnepatypax, 3Ha4YMTEAbHO MPEBbILLAOLWMX
Temnepatypy ynopspodeHus. O6HapyxeHo, 4YTo pe-
LLIEHME AN CMIMHOBOM CTPYKTYPbl COOTBETCTBYET Mar-
HUTHOM LYOHMKOBCKOM rpynne R-3'c'. MoHbl Mn**
B OKTa3ApPMUYECKOM OKPYXEHMM 00pasytoT Tpey-
FOAbHYIO CETb, B KOTOPOW BCE CMUWHbI HanpaBAEHbI
M3 LEHTPa KaXAOro TpeyroAbHUKa. MarHutHas
cTpyktypa B Na,MnTeO, cousmepuma, SiBASIETCS
cnnHoBon 120-rpapyCHOM CMMpPaAbid C BEKTOPOM
pacnpocTtpaHeHna k =(1/3, 1/3, 1/3) (puc. 2), B OT-
AMYME OT MAGHAPHOW CMMHOBOW CTPYKTYPbl B CTPYK-
TYPHO-3KBMBAAEHTHOM Li,MnTeO, ¢ Bektopom mar-
HUTHOroO pacnpocTtpaHeHna k =(1/3, 1/3, 0).

CpaBHuTenbHOe  uccaepoBaHue  Na,MnTeO,
n Li,MnTeO, BbISIBUAO BaXxHblil acMekT BAUSHUSA
MEXCAOMHOW CBA3U Ha MarHeTM3am B CAOUCTbIX KBa-
3MABYMEPHbIX MarHeTukax ¢ OpycTpMpoBaHHbIM
B3aMMOAENCTBMEM BHYTPU CAOEB, KOTAQ MarHWTHbIE
NOHbI GOPMUPYIOT TPEYronbHYt0 AOM-cTpyKTypy. He-
60AbLLME BapUaLMK MEXCAOEBbIX 0OMEHHbIX B3au-
MOAEMNCTBUI BbI3blBAOT KAUYeCTBEHHOE U3MEHEHUE
OCHOBHOIO MAarHUTHOIO COCTOSIHUSA.

Puc. 1. Crouctan kpuctasmnueckas ctpykrypa Na,MnTeO,
(creBa). MpoekLma MarHUTHOTO CAOS (MnTeOG)Q' Ha NAOCKOCTb
ab, B KOTOPOW uepeaytoTcs okTasppbl MnO, 1 TeO,, umetoLimne
obLme pebpa (cnpasa)

Puc. 2. CnuHosas cTpyktypa Na,MnTeO,. Caresa - cnuHOBblE
TPEYrOAbHWUKK (CMAOLLIHbIE AMHMM). CNipaBa — NPoeKuus
MarHWTHOM CTPYKTYpbl Ha MAOCKOCTb ab; TPU YNOpsiAOUMBa-
FOLLIMX CAOR (CTPEAKM pa3HOro LiBeTa); MOHbI, HaxoAsLLMecs
Ha COCEeAHMUX YPOBHSAX MO KOOPAMHATE Z U MEHAOLLME
HanpaBAEHWSA CNWHa (pa3Hble UBeTa)

Kurbakov A.l., Susloparova A.E., Pomjakushin V.Yu. et al. // Phys. Rev. B. 2022. V. 105. P. 064416.
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BAMSSHME MATrHUTHbIX NPMMECEN Ha CBEPXNPOBOAUMOCTb

B LaH10

A. A. BeikoB?, K. I0. TepeHTbeB?, A. B. CemeHok?, D. Zhou?, M. Galasso?, A. I. KBalLuHUH?,
A. P. OraHoB?, N. A. Tposar®, A. I. UBaHoBa®, A. I0. Ceperun®, U. C. AvobyTtnH®, A. B. Casakos?,
0. A. Cobonesckuit*, K. C. MepBakos?, B. M. Myaanros?, U. A. Kpyraos®, A. B. HYepenaxuH®

1 OtaeneHmne HEUTPOHHBIX nceaeaoBaHuE HULL «KypuaToBCKui MHCTUTYT — [TUA®

2 CKOAKOBCKMI MHCTUTYT HayKu 1 TEXHOAO MM

3 HCTUTYT Kpuctamorpapuu um. A. B. LLlybHukoBa PAH

4 Quanueckut MHCTUTYT uM. 1. H. AebeaeBa PAH

5 BcepoccuricKmi Hay4HO-MCCAEAOBATEAbCKIMI MHCTUTYT aBToMaTukm um. H. /. AyxoBa
8 UHeTuTyT pmusmku um. A. B. KupeHckoro CO PAH

MoAnrMapuAbl — 3TO HOBbIM KAAGCC CBEPXMPOBO-
AALIMX MaTepUanoB C YpPe3BblUaMHO BbICOKMMM
KPUTUUYECKUMU NapamMeTpamMn, KOTopble OYeHb nep-
CMEKTUBHbI ANl TEXHUUYECKUX NpumeHeHun. OpHa-
KO UCCAEAOBaHME TaKMX MaTepuanoB OCAOXKHSETCA
OOAbLUMMMW KPUTUYECKUMU MarHUTHbIMK NOAAMU H.,
npesbiwatowmmmn 120-160 T. B Halwen pabote 06-
Hapy>XeHo, YTo YyacTMyHas 3amMeHa atoMmoB La mar-
HUTHbIMKW aToMamu Nd NPUBOAUT K 3HAUUTEABHOMY
MOAABAEHMWIO CBEPXMPOBOAMMOCTU B LaH, : Kaxabli
aTOMHbIM NpoueHT Nd BbI3bIBAET CHUXEHWE T, Ha
10-11 K, nomMmoraa KOHTPOAMPOBATb KPUTUYECKUE
napamMmeTpbl 3TOr0 coepAMHEHUs. CUAbHbIE UMMYAbC-
Hble MarHuTHble MoAst A0 68 T NOMOrAM BnepBbie

MCCAEAOBATb MarHuTHble ¢a3oBble AMarpamMmbl
(puc. creBa) addekta XoAAa, MArHUTOCONPOTUBAE-
HUA (puc. crpaBa). Kak Hu cTpaHHo, (LaNd)H,  ae-
MOHCTPMPYET COBEPLLUEHHO AMHEWHYO 3aBUCHUMOCTb
H,,(T), koTopas BbI3bIBA€T BOMPOC O NPUMEHEHUM
AN TOAUTUAPUAOB MOAeAM Beptxamepa - [eabdaHn-
Aa — XoaHbepra. MNopaBAEHWE CBEPXNPOBOAMMOCTH
B LaH,, MarHutHbIM1 aToMamu 1 HenoAaBAEHUE He-
MarHuWTHbIMK (Hanpumep, Y, Al, C) B COOTBETCTBUU
Cc TeopemMon AHAEPCOHa AAET HOBblE 3KCMEPUMEH-
TaAbHble AOKa3aTeAbCTBa M30TPOMHOro (s-TMna) xa-
pakTepa KOHBEHLUMAAbHOIO 3AEKTPOH-GOHOHHOIO
cnapusaHus B (LaNd)H, .

8

@ nocTosHHoe none
[0 vmnynbcHoe none (vions 2021)
() wmnynbcHoe none (Hoabpb 2021)
== /MHeitHaa NoAroHKa

.2
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:
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Marnurroe noie, p, H (T)
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o
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H-T-dazosas anarpamma (La,,,Nd, .)H,, (cAeBa). AMHElHbIN XapaKTep MarHUTOCOMPOTUBAEHUS B UMMYAbCHbBIX MarHUTHbIX MOASX
37-67 T npu 105 K (crnpaBa). Ha BcTaBke - dpotorpadusi obpasua B aamasHon HakoBaAbHe npu 170 Ma. BUAHBI HanbIAEHHbIE

ANEKTPUYECKUE KOHTAKTbI

Semenok D.V., Troyan I.A., Sadakov A.V., Zhou D., Galasso M., Kvashnin A.G., Ivanova A.G., Kruglov L.A., Bykov A.A.,
Terent'ev K.Yu., Cherepakhin A.V., Sobolevskiy O.A., Pervakov K.S., Seregin A.Yu., ..., Pudalov V.M., Lyubutin I.S., Oganov A.R. //

Adv. Mater. 2022. V. 34. Publ. No. 2204038.
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BanaHc crabbix B3aUMOAENCTBMI ONPEAENIET MArHUTHYHO
daszoByto Anarpammy optopepputoB RFeO,

n. A. 3obkano, A. K. OBcsHukoB, K. K. TepeHTbeB, O. B. YcmaHoB
O1aeneHne HENTPOHHbIX nccaeaoBaHui HULL «KypuaToBCKum MHCTUTYT» — [TUA®

MeTopamMK  Heynpyroro paccesiHia HEWTPOHOB,
a Takxe HEWTPOHHOM AMGPAKLMKM BO BHELUHUX Mar-
HUTHbIX MOASIX BbIMOAHEHbI MCCAEAOBAHUSA MarHuT-
HbIX B3aWMOAEWCTBUIA B MYyAbTUDEPPOMKAX-OPTO-
depputax RFeO, (R = Ho, Th, Yb).

MN3mepeHHas TemnepaTtypHas 3BOAOUMA 3HeEp-
reTMYeckor LWeAM B MarHoHHom cnekrpe RFeO,
NMO3BOAMAA MOAYYWUTb TEMMEPATYPHYIO 3aBUCUMOCTb
MarHMTHOW aHW30Tponuu. B cayuae, Koraa marHuT-
Hble MOMEHTbI XeAe3a UMEKT NPEUMYLLECTBEHHOE
HanpaBAeHWe BAOAb OcH € (Ppa3a 4), aHM30Tponus
MMEET TUN «Aerkasi MAOCKOCTb», TOTAa Kak B ¢ase 2
npv OpUEHTALMKU CIIMHOB XeAe3a B OCHOBHOM BAOAb
ocu b AOMUHUPYET aHU30TPONKUSA TUNa «Aerkast OCb».

MokasaHo, 4YT0 MeXxAy aHeprven obmeHa B MAO-
CKOCTU ab 1 BAOAb C (pWC.) €CTb CyLLeCTBEHHas
pasHuWUa, 4YTO paHee He MNPUHUMANOCb BO BHU-
MaHue: A HoFeO, J°-f = 4,764(5) maB, JieFe =
= 4,901(5) m3B, ana TbFeO, Jo™ = 4,55(2) maB,

Jrefe = 4,77(1) maB. MoayueHbl Takxe napameTpbi
O0OMEHHbIX B3aUMOAEWCTBU MEXAY MOHAMK Xe-
A€33, CAEAYIOLWMMU 33 OAMXKAWLIMMU COCEAAMM,
Jrefe = 0,10(2)-0,15(1), mexay Xene3HOW 1 pea-
KO3eMeAbHOM noapeluetkamu, JreR ~ -0,026(2),
a Takke napameTpbl obMeHa BHYTPU pPEAKO3e-
MeAbHOM noppelleTky, JFR ~ 0,035(5), n napame-
TPbl @aHTUCUMMeETPUYHOro obmeHa, D1 = 0,12(2)-
0,13(3), D2 = 0,08(2)-0,10(3). Hawwu wuccaepo-
BaHWsA nokasbiBatot, uto RFeO, umetor 6oratyto
$as30By0 AMarpamMmy BO BHELLHEM MArHUTHOM NMoAe
(cm. puc.) ObmeH BHyTpu Fe-moacucTeMbl ABAAET-
cA HauboAee CUAbHbIM WM UrPaeT OCHOBHYH POAb
BO BCEM AuanasoHe Temnepatyp Huxe T,. OAHako
MEHee CWAbHble B3aWMOAENCTBMA CyLLECTBEHHO
BAMSIOT Ha MarHUTHYIO CTPYKTYpy. B pesyabtate ToH-
Koro 6anaHca Mexay 3TUMKU cAabbiMK B3aUMOAEN-
CTBMAMW peanm3yeTcsl Ta MAM MHasi MOCAeAOBaTENb-
HOCTb OPUEHTALIMOHHbIX NEPEXOAOB.

. T T T T T I : T . — i
5 S e = 110G| | 1.0 = ! >
: .0+ ] = /= I
- I \ [HoFeO3)| - ot | oot S YbFeO; O
X I 5
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g S ) L ooic g : IS I P ] /
B X > -
S 5 “A - e -q‘ v, . 311Al | Sos | we ! = -210A S | e //
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MarHutHble pazoBble Auarpammbl HoFeO,, YbFeO,

1. Ovsianikov A.K., Usmanov 0.V., Zobkalo .A., ..., Terentjev K.Yu. et al. // J. Magn. Magn. Mater. 2022. V. 557. P. 169431.
2. Ovsianikov A.K., Usmanov 0.V., Zobkalo LA., ..., Terentjev K.Yu. et al. // J. Magn. Magn. Mater. 2022. V. 563. P. 170025.
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SKcnepuMeHTaAbHOE AOKA3aTEAbCTBO AOrapUdMUYECKON
bpaKTanbHOM CTPYKTYPbl HOTAHMUYECKUX AEPEBLEB

C. B. Ipnropbes, O. A. LLIHbIpKoB, I1. M. lNyctoBowrt, E. I. AwunHa, K. A. MNWeHnYHbIN

O1aeneHUne HENTPOHHbIX ccaeaoBaHui HULL «KypyaTtoBCKmi MHCTUTYT» — [TUA®

MHoro BekoB Ha3ap AeoHappo Aa BuHuu coop-
MYAMPOBaA 3aKOH POCTa AEpeBa Kak MpPaBMAO CO-
XpaHeHus naowaan. CornacHoO aToMy MpPaBUAY MAO-
LLAAb CEYEHUA BETOK HMXE 3aAaHHOM TOUYKU BETBAE-
HMA paBHa CyMME MNAOLLAAEN CEYEHUN AOUYEPHMX
BETBEW BbILLE 3TOW TOUKK BETBAEHUA: d> =n-d , 2
rae d — AMameTp BETBU U N — KOAUYECTBO BETBEM.

JTOT 3aKOH MOXHO nepedopmMyAnpoBaTb B TEP-
MWHaX OYeHb crneurduyeckon GpakTaAbHOM CTPYK-
Typbl - AOrapudmMMyeckoro ¢pakrasa. Mbl MCNOAb-
30BaAM METOA UYMCAEHHOrO aHaam3a Dypbe AAS
MAEHTUOUKAUMK AOTapPUPMUUECKUX PaKTAAbHbIX
CBOWCTB ABYMEPHbIX 0OBbEKTOB, a 3aTeM NPUMEHMU-
AW €ro AASl M3yYeHUA BETBALLEWCH CUCTEMbI peanb-
HbIX TPDEXMEPHbIX AEPEBLEB YEPES MX NMPOEKLMIO Ha
ABYMEPHOE NPOCTPaHCTBO, T. €. N0 Ux poTorpaduam.
AAS pasHbIX BUAOB AEPEBbLEB Mbl HabAOpAaEM G2 -
3aTyxaHWe CNeKTpaAbHOM MHTEHCMBHOCTM, XapakTte-
pU3YIOLLIEN BETBSILLYIOCA CTPYKTYpPY M OOYCAOBAEH-
HOM AOrapMdMMUECKON (PaKTaAbHOM CTPYKTYPOM
B ABYMEPHOM NPOCTpaHCTBE (puC.).

McecnepoBaHMs  MPOEKUMM  pasAMYHBIX  TUMOB
M pPasAMYHBbIX MHAMBUAOB AEPEBLEB MOKa3aAW, YTo
HEOHXOAMMO AMBO 3aMeHUTb, AUOO AOMOAHWUTb Mpa-
BWAO COXPaHEHWs NAOLLAAM NeOHApPAO HOBbIM Mpa-
BMAOM, MPUMEHAEMbIM K MPOU3BEAEHUIO AMaMeTpa
d v AHbl [ BeTBen: d - =n-d ., -1 . [puxoautcs
NpW3HaTb, YTO NPaBMUAO /\eOHaAPAO AEMCTBYET TOABKO
B TOM CAyyae, €CAM AAMHA BETBU CAEAYHOLLEro no-
KoAeHUs1 B VN pa3 MeHbLUE, YeM y MPEAbIAYLLENO,
T. €. Npu YCAOBWK | = \n - I, ,- B cayuae ecan oba

npaBuAa@ BbIMOAHEHbI, MOXHO CHOPMYAMPOBATL 3a-
KOH AN 0ObeMa AASI Pa3HbIX MOKOAEHUI BETBEW Ae-
peBa: 0b6beM (Macca) Bcex BETBEMN CAEAYIOLLLETO Mo-
KOAeHWA B d/d,, | pa3 MeHbLUE, YEM Y MPEABIAYLLETO
NOKOAEHMUSA.

MHbIMKM CcAOBaMM, caMO AEPEBO B TPEXMEPHOM
NPOCTPaHCTBE He SBAAETCH AOrapudMUUECKUM
bpaKkTtanoM, B TO BPEMS KaK €ro MNpoekUmMn Kak
CBEpXY, Tak U COOKY MMEIOT CTPYKTYpPY Aorapudmmye-
ckoro ¢paktana. MoXHO cAeAaTb BbIBOA, UTO XU3Hb
AEpeBa TeuveT No 3akoHaM ABYMEPHOro NpocTpaH-
cTBa.

n=2.00(1)

10 T T
10 100

1000
glem™)

PesyabTat nccaepoBaHusa dotorpadun pyba metopom dypbe-
aHanu3a. Kpuasi CNeKTpanbHOM MHTEHCUBHOCTH

B 3aBMCHMOCTM OT 06paTHOM KOOPAMHATBI G UMEET y4acToK
C HaKAOHOM, BAU3KMM K 2, UTO COOTBETCTBYET
AOrapuPMUUECKON dpaKTaAbHONM CTPYKTYpe

1. Grigoriev S.V., Shnyrkov 0.D., Pustovoit P.M., lashina E.G., Pshenichnyi K.A. // Phys. Rev. E. 2022. Iss. 105. P. 044412.

2. [puropses C. B. // Hayka 1 xu3Hb. 2022. Ne 11. C. 56-59.
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UccnepoBaHUA

C UCNOAb3OBAHUEM
NPOTOHOB U NOHOB.
dnU3rKa HEUTPUHO

MNMounckun pacnapoB 6030Ha XWUITca Ha YacTuLbl TEMHOM MaTepumn

48 B akcnepumeHnte ATLAS

N3mepeHne ceueHnin poxaeHua Z-6030Ha B pp-B3aUMOAENCTBUAX
npu Vs = 13 TaB

O6HapyxeHue akcnepumeHToM CMS ykaszaHWi Ha NPOoABAEHUE
50 BOKA-2pDEKTOB B ABYXCTPYMHbBIX COOBITUAX C BOABLLIMM UHTEPBAAOM ObICTPOThI
B pp-COyAaPEHUSIX MPU aHeprun 2,76 TaB

49

MepBoe HabAOAEHUE POXAEHMA OAMHOUYHOIO TOM-KBapka U ¢poToHa

o1 B akcnepumeHTe ATLAS

O nepcnekTMBax U3MepeH1s aHOMaAbHOrO MarHMTHOro MOMeEHTa
52  t-AenToHa B yAbTpanepudepruyecknx B3anMoAENCTBUAX
Ha BOAbLLOM aAPOHHOM KOAAAMAEPE

O6HapyxeHue nsomepa GopMbl U HUSKOAEXKALLEN BPALLATEABHON MOAOCHI

54 Y Y Y 187
C CUABHOM MOAOXMTEABHOW AedopMaLIMen B MoAymarnieckom 8 Pb

Mpsamas BbICOKOTOYHAA MaCC-CNEKTPOMETPUA CBEPXTIKEAbIX SIANEMEHTOB
Ha ycTaHoBKe SHIPTRAP

NceanepoBaHUE CTPYKTYPbI AETKUX 9K30TUUECKUX AAEP METOAOM
56  ynpyroro NnpoToH-AAEPHOro paccesiHUA B MHBEPCHOW KMHEMATUKE
C NOMOLLBIO aKTUBHOM MuUweHn MKAP

55

MepcnekTMBbl UCCAEAOBAHUA 3KCTPEMAAbHbBIX COCTOAHUI

58
AAEePHOro BellecTBa B akcneprumente MPD Ha yckoputene NICA
60 Pa3BuTME HEPABHOBECHOIO TMMAPOAMHAMMUYECKOTO NMOAXOAA AAS ONUCAHUSA
3MMUCCUN BbICOKOIHEPTETUUECKMX YAaCTULL MPU CTOAKHOBEHUAX THXXEABIX MOHOB
61 MNepBoe n3mepeHne HanpaBAEHUSI COAHEYHbIX HEUTPUHO
¢ aHepruen meHee 1 MaB ¢ petektopom Borexino
62 HoBble OrpaHUUYEHMsT Ha KOHCTAHTY CBA3U aKCMOHA C SAEKTPOHOM
AASI COAHEYHbIX aKCMOHOB
63 MOUCK HUBKOIHEPTETUUECKNX CUTHAAOB OT ObICTPbIX PAAMOBCMNAECKOB

C AeTekTopoMm Borexino




48

McecaepoBaHUS ¢ UCMOAB30BAaHUEM MPOTOHOB M MOHOB. DU3KKa HEUTPUHO

KYPYATOBCKMIA
I'll S WHCTUTYT
9 NSl CTPAHbI
A\ V4 W MUPA

Mounckun pacnapoB 6030Ha XuUrrca Ha YacTULbl TEMHOW MaTepuu

B akcnepumeHTte ATLAS

C. . bapcos, B. T. [paues, A. E. Exunos, M. 1. AeBueHko, B. 1. Manees, 0. I. HapbiLLKK1H,
A. Myaxa, B. M. ConoBbes, 0. A. ®eaunH, I. B. ®epotos, B. A. Lllereabckuii

O1aeneHune puanku BbiCOKMX aHeprni HUL «KypuyaTtoBCckmii nHCTUTY T — [TUAD,

Konabopaums ATLAS

[MoMCKM HOBOM OU3UKM, T. €. MPOLECCOB, KOTOPbIE
He onucbiBaeT CTtaHpapTHas mopenb (CM), aBas-
toTc Hanbonee BaXHOW 3apayeirt 3KCNepUMEHTOB,
NPOBOAMMbIX Ha bBOAbLLIOM appPOHHOM KOAAAWAE-
pe (BAK). OpHO M3 3TUX HanpaBAEHWW — MOUCK ya-
cTuL, TemHon matepun (TM). B mopensax Higgs Por-
tal (noptana Xurrca) npeackasaH pacnap 6030Ha
Xurrca Ha cnabo B3aMMOAENCTBYHOLLME MACCUBHbIE
yactnubl (Weakly Interacting Massive Particles -
WIMP), koTopble SIBASIKOTCSI OAHWMM M3 Hanbonee Be-
POATHbIX KAHAMAATOB Ha POAb YacTuL, TM.

MoucKk Takux pacrnapoB ObIA NPOBEAEH B JKcre-
pumeHTe ATLAS B NPOTOH-MPOTOHHbIX B3aMOAEN-
CTBUSAX C WCMOAb30BAHWEM AAHHbIX, MOAYUYEHHbIX
3a BeCb BTOpoM nepuop pabotbl BAK (2015-2018)
M COOTBETCTBYHOLLMX MOAHOW CBETUMOCTU 139 ¢672.
Tak Kak yactuubl TM He AETEKTUPYIOTCA 3KCMepu-
MEHTaAbHOW YCTAHOBKOW, HEOOXOAMMbIM MpU3Ha-
KOM Takux COObITUI SIBASIETCA HaAMune OGOAbLLOM
HEAOCTAlOLLEN MOMNEPEUYHOM IHEPruu, KoTopas
onpeaensieTcs no CymMme MOnepeyYHbIX KOMMOHEHT
MMMNYAbCOB 3apPErnmcTPMpPOBaHHbIX YacTuL,

AN aHaAM3a AaHHbIX 0TOMPaAAMCh CODbITUA C ABY-
MS1 3apPSKEHHbIMM AENTOHAMMU (SAEKTPOHAMU WAM
MIOOHaMM) MPOTUBOMOAOXHbIX 3HAKOB 3apsiaa C UH-
BapuaHTHOM mMaccoi B obaactu macchl Z-6030Ha
N HEAOCTAIOLLLEN NOoNepeYHor aHepruen. Mo pesynb-
TaTaM MNPOBEAEHHOrO MCCAEAOBAHWUA OTKAOHEHWM

oT npeackaszaHuin CM He 6bIn0 06HapyxxeHo. Moay-
yeH HabAopaeMblil BEPXHUIA NPEAEA HA HEBUAMMbIN
pacnaa 603oHa Xurrca 19 %. Ha pucyHke nokasaHo
CpaBHEHME BEPXHMX MPEAENOB Ha He 3aBuCsLLEe
OT CMMHa CeyeHWe B3auMOAENCTBUA vacTuy, TM
C HYKAOHaMM, NOAyYeHHOe B akcnepumeHTte ATLAS,
C 3KCNepUMEHTaMM MO Tak Ha3blBAEMOMY MPSIMO-
My noucky yactul TM. Kak caepyeT M3 cpaBHEHUS,
B akcneprumeHTe ATLAS noayueHbl 60oAee CUAbHbIE
orpaHuyeHuss B obaact macc yactuu, TM MeHb-
we 10 B.

o4

ATLAS
Vs =13TeV, 139 fb”'

<0.16
All limits at 90% CL
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CpaBHeHWe BEPXHMX NPEAENOB AAl CMIUH-HE3aBUCHMMOro
CeyeHUst paccesH1s YacTuL, TEeMHON MaTePUM Ha HYKAOHAX,
NnoAyYeHHoe B akcnepumeHTe ATLAS 1 B akcnepuvmMeHTax

no NPsSIMOMY NMOMCKY YacTuL, TEeMHON MaTepuK, B 3aBUCMMOCTHU
OT NpeAnoAaraeMoin Macchl YaCTULbl TEMHOW MaTepum

ATLAS Collab., Aad G., ..., Barsov S., Ezhilov A., Fedin O., Fedotov G., Gratchev V., Levchenko M., Maleev V., Naryshkin Yu.,
Pudzha D., Schegelsky V., Solovyev V. et al. // JHEP. 2022. Iss. 8. Art. No. 104. https://doi.org/10.1007/JHEP08(2022)104
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N3mepeHue ceyeHnm poxaeHus Z-6030Ha
B PP-B3aMMOAENCTBUAX NPU Vs = 13 TaB

I. A. Aaxa3os, A. B. AHapesHoB, H. ©. boHaapes,

A. A. BopobhseB|, H. N. Boponaes, A. A. A3t06a,

K. A. UBwnH, A. C. UabuH, A. I. MHmeccu, C. H. KotpsixoBa, I1. B. KpaBueHko, O. E. Maes,
A. A. Mavicy3eHko, H. P. CarnpoBa, A. H. CoroBeeB, U. H. CoroBeeB, A. A. YybbikunH, B. B. UyankoB

O1aeneHune puanku BbICOKMX aHeprnn HUL «KypyatoBCckmi MHCTUTYT» — [TUAD,

Konabopaums LHCb

B pamkax neprtypbaTMBHOW KBaHTOBOW XPOMO-
AMHAMWKU  CEUYEHUE POXAEHUSA KAAMOPOBOUHbIX
6030HOB Z° BbIUUCAAETCS B TPETbEM MOPSAKE TEO-
pun (N3LO), noatomMy 0cobblit MHTEPEC NPEACTaBASET
CpaBHEHWE 3KCMEPUMEHTAABHO M3MEPEHHbIX ceye-
HUI C TOYHbIMU TEOPETUYECKMMMU NMPEACKA3aHUAMM.
Takxe aKcnepuMMeHTaAbHOE W3MEpPEeHUe CeuyeHui
poxaeHus Z° B KMHemMaTuyeckon obaacTtu, AOCTYN-
HoOM B akcnepumeHTe LHCh, KOTopblii NPOBOAKUTCA Ha
bBonblwoM appoHHOM koanarpepe (BAK), no3BoAMT
CYLLECTBEHHO YMEHbLUIWUTb HEOMPEAEAEHHOCTb Map-
TOHHbIX PacCnpeAeneHU AN BAAEHTHbIX KBapKOB,
HecyLIMX Kak Manble (X ~ 5 - 107°), Tak 1 6oAbLLMe
(x ~ 0,8) poAn MMnyAbCa NPOTOHa. CAeAyeT OTMETUTD,
yTo AN 0BAACTM BOABLLIMX X HAabAKOAQKOTCA NPOTUBO-
peunsa Mexay pesyabTaTaMu NPeAbIAYLLMX U3Mepe-
HUK (akcnepumeHTbl SeaQuest n NuSea). Llenbto
AAHHOM paboTbl ABASIAOCb U3YyUEHWE UHTErPAAbHOIO
n AnddepeHUManbHbIX CEUYEHUN POXAEHUS KaAU-
6pPOBOYHbIX 6030HOB Z° B MPOTOH-NMPOTOHHbLIX B3au-
MOAENCTBUSX B 06AacTh BbicTpoT (2,0 < y? < 4,5),
COOTBETCTBYHOLLEN MaAbIM (OTHOCUTEABHO OCM Myu-
KOB) yrAaM BbineTa Z°.

N3mepeHne xapaKTepUcTUK PoxAeHUa Z°-6030Ha
NPOWU3BOAMAOCH MPW NOMOLLM BbIAEAEHWUSI COObITUI
pacnaaa Z° — ptu” B Habope AaHHbIX, HAKOMAEHHbIX
akcnepumeHtoMm LHCb B xoae BTOporo atana pabo-
Tol BAK (2016-2018) npu aHeprum B cUCTeMe LLEeH-
Tpa Macc B3aMMOAEWCTBYHOLLMX NpoToHOB 13 T3B.
BbiaeneHo 796 000 cobbITUii-KaHAMAATOB. AAS pe-
KOHCTPYMPOBAHHbIX YacTul, ObIA NMPOBEAEH aHaAW3
YIAOBbIX pacnpeAeneHud U pacnpepeneHurid no no-

nepeyHoMy WMMyAbCy. WMHTerpanbHole, pAnddepeH-
UMaAbHblE N ABaXAbl AMddepeHUnanbHble CEYEHUSA
POXAEHUSA Z%-6030Ha NMOAyYEHbI NMPU CAEAYHOLLMX KK1-
HEMAaTUYECKUX YCAOBUAX, OMPEAEASIIOLLMX YYBCTBU-
TeAbHbIM 06bEM AETEKTOpPa: Macca MIOOHHONM napbl
ot 60 a0 120 MB/c?, nonepeyHble UMMYAbChI M-
oHoB 6Honee 20 32B/c, nceBAOOLICTPOTbI MIOOHOB
ot 2,0 po 4,5.

JKCNEePUMEHTAAbHbIE AQHHbIE HaXOAATCH B XOPO-
LLEM COrAaCKKU C TEOPETUYECKUMU MPEACKA3AHUAMM,
CKOPPEKTUPOBAHHBLIMU C YYETOM KUHEMATUUECKMX
YCAOBUWI 3KcnepumeHTa (puc.). Pabota BbiNoAHEHA
npu akTMBHOM yyactuu cneumasnctos HUL, «Kypua-
TOBCKWMIA MHCTUTYT» — MTUAD.
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CeueHue poxaeHus Z°-6030Ha B 3aBUCUMOCTH OT €ro
NonepeYHoro MMNyAbca AAA MHTEpBaAa bbicTpoT 2,0 < y? < 4,5,
Takxe npuBeAeHbl TEOPETUUECKME NMPEeACKa3aHus,
NMOAyY€HHble Ha OCHOBe MOHTe-KapAo-MOAEAMPOBaHUSA

LHCb Collab., Aaij R., ..., Alkhazov G., ..., Andreianov A., ..., Bondar N., ..., Chubykin A., Chulikov V., ..., Dzyuba A., ..., llin D., ...,
Inglessi A., ..., Ivshin K., ..., Kotriakhova S., Kravchenko P, ..., Maev O., ..., Maisuzenko D., ..., Sagidova N., ..., Solovev A.,
Solovyev 1., ..., Vorobyev A., ..., Voropaev N. et al. // JHEP. 2022. Iss. 7. Art. No. 026. https://doi.org/10.1007/JHEPO7(2022)026
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ObHapyxeHue akcrnepmumeHTom CMS ykasaHui
Ha nposiBAeHne BOKNA-3PPEKTOB B ABYXCTPYMHbIX COObITUAX
¢ 60AbLUMM MHTEPBAAOM ObICTPOTbI B PP-COYAAPEHUSAX

npu aHeprnumn 2,76 TaB

|A. A. Bopobbes

, B. T. Kum, O. M. MBaHoB, A. 0. Eropos, C. C. Boakos, I. E. [aBpuAOB,

B. /. TonoBuoB, E. B. Ky3HewoBa, I1. M. AeByeHko, B. A. Myp3uH, B. A. OpeluknH, U. 5. CMMpPHOB,

A. E. CocHos, B. B. Cyaumos, /\. H. YBapoB

O1aeneHune puanku BbICOKMX aHeprni HUL «KypuaTtoBckmii MHCTUTYT» — [TUA D,

kKonnabopaumsa CMS

Mouck nposiBAEHWI 3dHEKTOB 3BOAIOLMK Banumu-
koro - ®aamHa - Kypaesa - \unatoBa (BOKAN) sBAs-
€TCA OAHOM M3 BaXXHEWLWuMX 3apay GUIMKU B3aUMO-
AEWCTBUS YaCT1L, NPU BbICOKUX aHeprusax. Mpu pocta-
TOUYHO BbICOKMX 3HEPrmsx pexum bBOKA-aBoAoLmMM
KBAQHTOBOW XpOMOAMHaAMUKK (KXA) AOAXKEH cTaTb
AOMWHWPYHOLLMM, NO3TOMY 3HAHWE BEAMYUHBI SHEP-
MK, C KOTOPOM 3TOT PEXMM CTAHET OMPEAENSIOLLMM,
BaXHO AAS AAAbHEMLLErO PasBUTMSA OMMCAaHWUS MPO-
LLleCCOB paccesiHWUs NP BbICOKUX dHepruax. AaA no-
MCKOB HOBOW OU3MKM NPU CBEPXBbICOKUX SHEPTUAX
He0obX0AMMO MPELM3MOHHOE onucaHue 3hHEKTOB
KXA B pamkax BOKA-aBoAtoL MM,

IKCnepuUMeEHT «KOMMAKTHbIA MIOOHHbIA  COAE-
Honp» (KMC, koanabopaums CMS) npoBen ucchae-
AOBaHMA MO MOUCKY 3dGdEKTOB 3BOAOLMKM BOKA
B ABYXCTPYMHbIX COObITUSAX C BOABLUIMM UHTEPBAAOM
ObICTPOT MEXAY CTPySIMU B ppP-COYAAPEHUAX NpU
3Heprun 2,76 TaB B cneunanbHOM ceaHce Bonb-
LLOro apApPOHHOIO Koanaraepa (BAK) ¢ manon BeAu-
UYMHOW BEPOATHOCTU MEPEKPLITUA OAHOBPEMEHHbIX
pp-coyprapeHuin (pile-up). Hanbonee 4yBCTBUTEAb-
HbIMW K apdektam BOKA aBAAIOTCS M3MepeHUs
Pa3AMUHbIX (MHKAKO3MBHbIX, KBa3WM3KCKAKO3UBHbIX,
C HanboablMMK BbicTpoTaMKn — Mioanepa - Hase-
A€) CcevyeHul npoueccoB 06pa3oBaHUA aAPOHHbIX
CTpy# C GOAbLUMM WHTEPBAAOM ObICTPOTbI MeEXAY
CTPYSIMM M OTHOLUEHWSI MUX CEYEHWH. AAS yBeAnde-
HUS YyBCTBUTEABHOCTU K addektam BOKA rpynnoi
HUL, «KypuaToBCKWUI MHCTUTYT» — MTUAD 6bIA Npea-
AOXEH AOMOAHUTEABHbIM BapuaHT ABYXCTPYMHOrO ce-
YEHUS C BETO Ha AOMOAHUTEALHbIE CTPYMU.

B 2022 r. akcnepumeHT CMS ob6HapyXmA yKa-
3aHMs Ha NPosiBAEHUSA 3GDEKTOB 3BOAOLMN BOKA

B OTHOLLUEHUAX (PUC.) NPU OTKAOHEHUN NU3MEPEHHOTO
ABYXCTPYWMHOIO CEUYEHUSA C BETO HA AOMOAHUTEABHbIE
CTPyM OT MPEACKA3aHUIM CTaHAAPTHbIX FrEHEepPaTopoB.
AanbHENLLIME WM3MEPEHUSs HOBbIX HabAOAAEMBbIX
AAHHbBIX MPU Apyrux aHepruax BAK moryTt onpepe-
AWUTb POAb BOKA-3BOAKOLIMN.

HULL «KypuatoBckuin uHctuty™ - MUAD BHec
60AbLLONM BKAGA B co3paHne CMS-apeTtektopa. Ero co-
TPYAHUKW yuyacTBYOT B 6ecnepeboiHOoM NoAAEPXKKE
N MOAEPHU3ALIMK AETEKTOPA, aKTUBHO 3aHMMAaIOTCA
aHaAM30M MOAYUYEHHbIX AQHHbIX.

CMS 5.4pb” (2.76 TeV)
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CpaBHeHWE NpeACKa3aHWi UMEIOLLIMXCA pacyeToB

€ nomMoLLbto MoHTe-KapAo-reHepaTopoB K U3MEPEHHbIM
AaHHbIM CMS AASt OTHOLLIEHWIA ABYXCTPYMHBIX CEUYEHUI C BETO
Ha AOMOAHUTEAbHbIE CTPYU. CTaHA@PTHbIE reHepaTopbl
HERWIG n PYTHIA, onvcbiBatolmMe Apyrme MHOrOUYMCAEHHbIE
Aa@HHblE, HE OMUCLIBAIOT ABYXCTPYMHbIE NMPOLECChI

€ 6OABLUMM MHTEPBAAOM BbICTPOTBI MEXAY CTPYSMU C BETO
Ha AOMOAHUTEABHbIE CTPYM

CMS Collab., Tumasyan A., ..., Egorov A., Gavrilov G., Golovtsov V., Ivanov Yu., Kim V., Kuznetsova E., Murzin V.,
Oreshkin V., Smirnov I., Sosnov D., Sulimov V., Uvarov L., Volkov S., Vorobyev A. et al. // JHEP. 2022. Iss. 3. Art. No. 189.

https://doi.org/10.1007/JHEP03(2022)189
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[MepBoe HabAtOAEHUE POXAEHUS OAMHOYHOIO TOM-KBapKa
N pOoTOHa B akcnepumeHte ATLAS

C. I. bapcos, B. T. [paueB, A. E. ExuroB, M. I1. AeBueHko, B. 1. ManeeB, 0. I. HapbILLKUH,
A. Myaxa, B. M. ConoBbeB, O. A. ®eanH, I. B. ®eaotos, B. A. LLlereabckuii

O1aeneHune puanku BbiCOKMX aHeprun HULL «KypyatoBekmi MHCTUTYT» — [TUA®,
konmabopaums ATLAS

M3yuyeHne CBOMCTB TOM-KBapka ABASETCA OAHUM  POXAEHUS OAMHOYHOrO TOM-KBapka U (OTOHa paB-
M3 MPUOPUTETHbLIX HaMpaBAEHUN OUIMUYECKOW MpPO- HO 688 + 23 (CTaT.)Zi(CVICT.) ®6, uTo cornacyetcst
rpamMmbl akcriepumeHTa ATLAS. B yacTHOCTM, nou- ¢ npeackasaHuamu CM: 5155;3 $6. CtatucTnueckasn
CKW PEAKMX MPOLIECCOB POXAEHMS TOM-KBApKa UMe- 3HaUMMOCTb MOAYYEHHOIO pe3yAbTata COCTaBASAIET
FOT PYyHAAMEHTAABHOE 3HAYEHME Kak AN MPOBEPKM 9,3 CTaHAAPTHOIO OTKAOHEHMUSI.

CraHpapTtHOM MoaeAn (CM), Tak U AASE MOUCKA PU3K-

K1 3a ee npepenamu. B akcnepumente ATLAS ¢ mc-

22400?\LIIIIIIIIIII‘\III|\Illl\\lll\\lllllll‘l\llIIIJ:
NOAb30BAHUEM AAHHbIX, MOAYYEHHbIX B NPOTOH-NPO- | & C ATLAS Preliminary @ Data Wty
o - @ 2200E o i3 ey, 130157 [Ji(ivby)q [IE
TOHHbIX B3aMMOAENCTBUAX 3a BECb BTOPOM NEPUOA FoYs= : Via Wty
2000 =1fj SR Ewy +jets B2y +jets
pabotbl (2015-2018), 6bINO NMPOBEAEHO MCCAEAO- 1 800E- PostFit Mooy  EOterprompty
BaHWE C LIeAbl0 0OHApyXeHWs NpoLecca PoXAEHNUA 16005 [Wh—y  [Fake leptons
- 2 i
OAMHOYHOTO TOM-KBapka M ¢oToHa. ATOT NpoLece I 77 Uncertainty

MHTEPECEH TEM, YTO OH UYYBCTBUTEAEH K BEAUYMHE
KOHCTaHTbI CBSI3W TOM-KBapKa ¢ GOTOHOM.

AN aHaAM3a AaHHbBIX OTOMPAAUCh CODbLITUSE C OA-
HUM GOTOHOM, OAHUM SAEKTPOHOM WMAW MIOOHOM,
OAHOW CTpyen, acCoOLMMPOBAHHOMN C b-KBapKOM, U He-
AOCTaloLLEN NonepeyHoi aHepruei E;”iss> 30 TaB.
OCHOBHbIMWM GOHOBbLIMM NPOLECCAMMU AN AAH-
HOW peakUuuKn ABASAIOTCS: POXAEHWE ABYX TOM-KBap-
KoB ¢ $OTOHOM (tty), poxaeHue W-6030Ha ¢ $oTo-
HOM (Wy) 1 coBbITUSE C «AOXHBIMU GOTOHAMU», KOTO-
pble ABAAOTCA AMOO SIAEKTPOHAMM, AMDO appOHaMU, 07702 03 04 05 08 07 08 09 1
HO OLLUMOOYHO MAEHTUPULIMPOBAHDI Kak GOTOHbI. NN,

Ans oTaeneHus cobbiTui mpouecca tqy oT ¢o-

HOBbIX WCMOAb30BAACH AATOPUTM, MOCTPOEHHBIN  Cpagrenme npeackazaHmil CTaHAPTHOI MOAEAM

Ha OCHOBE HEWPOHHbIX CeTel. Ha pUCYHKe MOKa- C pesyasTatamu U3MepeHuit. lcTorpamMmma cobbITHil
sao_cpasenue mpeackasanui OM o akcnepu- LI 1o 0o b oo
MEHTaAbHbIMU AGHHBIMU MO NEPEMEHHON OTKAUKA

OTHOLLUEHWE IKCNEPUMEHTAABHO MOAYYEHHOTO CrEeKTpa
Hel71pOHHOI7I CeTn. I'I0/\yquHoe CeyeHue npouecca «npeackasaHuam CTaHAAPTHOM MOAEAM

III||| [l\]l]lllllt{ll\JIIIIIII[LIIJ]IIIII

Data / Pred.

ATLAS Collab. e-Print: 2302.01283. 16 p. Submitted to PRL.
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O nepcnekTuBax U3MepPeHUsa aHOMaAbHOIMO MarHUTHOIO
MOMEHTa T-AeNTOHa B YAbTpanepudepnuyeckmx
B3aUMOAENCTBUSAX Ha BOAbLLOM apAPOHHOM KOAAAUAEPE

H. A. Bypmacos?, E. . KpbiwweHs?!, P. AaBuuka?, I1. broaep?

1 OtaeneHmne pusnku BbiCOKMUX aHeprui HUL «KypuaTtoBckui uHcTUTy™ — MMUA®
2 Stefan Meyer Institute for Subatomic Physics, Austria

YabTpanepudepuueckme crtonkHoBeHusa (YIC) -
0COObIM TUM CTOAKHOBEHWM TAXEAbIX MOHOB, B KO-
TOPbIX CUAbHbIE B3aWMOAEWCTBUSA MOAABASIIOTCS,
YTO AQET BO3MOXHOCTb AN UCCAEAOBAHMS ABYXPO-
TOHHbIX B3aMMOAEWCTBMIW, B 4YaCTHOCTM MpoLecca
POXAEHWST NMap T-AENTOHOB WM M3MEPEHUS UX aHO-
MaAbHOr0O MarHWTHOro MomeHTa. M3mepeHue aHo-
MaAbHbIX MarHUTHbIX MOMEHTOB AEMNTOHOB &, — aKTy-
aAbHOE HanpaBAEHUE MOUCKA HOBOM GUIUKK, O YEM
CBUAETEALCTBYHOT pe3yAbTaTbl MO MNPELU3NOHHOMY
U3MepeHuto a, . N3mepeHne aHOMaAbHOIMO MarHuT-
HOTO MOMEHTa T-AENTOHa a_MPEeACTaBAAET 0COObIN
WHTEepec, T. K. a_ okasbiBaetcAa B 280 pas Goree
UyBCTBUTEABHBIM K 3ddekTam 3a npeaenamun Crtau-
AAPTHOM MOAEAM MO CPaBHEHMIO C a, Bpemsi Xu13HK
T-AeNTOHOB Mano, MO3TOMY AAS U3MEPEHUs a_ npu-
XOAUTCS UCMOAB30BaTb KOCBEHHbIE METOAbI. Tak, 13-
MEPEHNSA CEYEHUA POXAEHUA Nap T-AENTOHOB, YyB-
CTBWUTEAbHbIX Ka_, MO3BOAMAK 3kcnepumeHTy DELPHI
YCTAaHOBUTb OAHO M3 HanboAee CUMAbHbIX OrpaHuye-
Hur -0,052 < a_<0,013.

TeopeTnyeckme NCCAeAOBaHMSA NoKasanm BO3MOX-
HoCTb 3meperus a_B YIC. A usmepeHus ceveHus
POXAEHUA T-AEMTOHHbIX Nap HY)XHO MPOU3BOAWUTb OT-
60p cobbITUI C NPOAYKTAMK pacnaaa t-AenToHOB 6e3
AOMOAHUTEABHOM aKTMBHOCTU B AeTekTope (puc. 1).
Okono 80 % pacnapoB T-AeNTOHA MPUBOASAT K 0bpa-
30BaHMIO OAHOIMO 3aPAXEHHOIO AEMTOHA UAM appPOHA
N HECKOAbKMX HEWTPaAbHbIX, @ B OCTaAbHbIXx 20 %
CAyYaeB 06pa3ytoTcs TPK 3apsXKEHHbIE YaCTULIbI B KO-
HEUYHOM COCTOAHWMWU. AAA oTbopa yAbTpanepudepu-
UYECKMX CTOAKHOBEHWIM YacTO MCMOAb3YHOT PasAUUHbIe
TPUITEPDI, HANPUMEP HAAUYME OAHOTO UAM HECKOAb-
KMX AENTOHOB C OOAbLLUMM MNOMNEPEUHbIM WMMYAb-
com. Moatomy AAa oTOOpa COOBLITU C POXAEHUEM
T-AENTOHHbIX Nap LeArecoobpas3HO MCCAEAOBaTb pac-
nap OAHOTO M3 T-AEMTOHOB Ha 3AEKTPOH WMAM MIOOH,
a BTOPOTrO — Ha OAHY MAM TPW 3apsKEHHbIE YacTULpbl.

Pb Pb

Pb Pb

Puc. 1. Pacnaabl T-AenTOHa B yAbTpanepudepmuyecKmx
CTOAKHOBEHMUAX

Cnepys aToM cTpaterum, B akcnepumeHte ATLAS
yAaAoCb oTobpatb npubAM3nTenbHO 650 cobbl-
TMA BO BCEX KaHaAax pacnapa Tt-AenToHa M3 AaH-
Hbix CeaHca-2 C WHTErpaAbHOM CBETUMOCTbIO
L = 1,44 HOH" M MOAYUMTb OrpaHUyeHus Ha a:
(-0,058; -0,012) U (-0,006; 0,025). 3kcnepwu-
MeHTy CMS yaanocb oTo6paTtb B 0O6LLIEN CAOX-
HOCTU npubAnM3uTenbHO 100 cobObITUIA M3  AaH-
Hbix CeaHca-2 C MWHTErpaAbHOM CBETUMOCTbIO
L = 0,4 H6H™* 1 YCTAHOBUTbL NPEAEAbI Ha a_Ha ypos-
He (—0,088; 0,056).

BoAbllias yactb nap T-A€NTOHOB UMEET HU3KUMK
nonepeyYHbli  UMMYAbC, MO3TOMY 3HauyuUTeAbHas
YyacTb COObITUI OKa3blBAETCA HEAOCTYMHON AAS pe-
KOHCTPYKUMK B akcnepumeHTtax ATLAS n CMS un3-3a
TPUITEPHbIX OrpaHuuYeHunin. dkcnepmumeHT ALICE mo-
KET 3HAUMTEABHO YAYULLIUTb MOAYYEHHbIE PE3YALTaTbI
no M3MEpPEeHUo a_ nyTeM pPerucTpauuy NnpoAyKTOB
pacnapoB T-AEMTOHOB MPW MaAbIX MOMEPEUHbIX UM-
nyAbCax.

Ana cayyasa ALICE 6bIA0 NpoBEAEHO MOAHOE MO-
AEAMPOBaHWE AETEKTOpa C MUCMOAb30BaHWMEM crie-
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LMaAbHO paspabotaHHOro reHepatopa CobbITUR
Upcgen, 1 NOAyY€EHbl pacrnpeAeAeHns no nonepeu-
HOMY MMMYAbCY SAEKTPOHOB M3 pacnapa T AAS pas-
AVYHBIX 3HaYeHWUH a_. PacnpeaeneHns OblAK UCMOAb-
30BaHbl AASl OUEHKM OrpaHWyeHuin Ha a_, KoTopble
MoryT ObiTb MOAyYyeHbl B Pb-Pb-cToAKHOBEHMSAX
npu aHepruu \/STN = 5,02 TsB 1 nHTErpanLHOM CcBE-
TMMOCTH L = 2,7 HOH™L, 0XMAAEMON B NEPBbLIN oA
paboTbl aKcrnepumeHTa Ha atane CeaHca-3. [po-
BEAEHHblE pacyeTbl MOKa3blBaKT, YTO B TeUYeHue
OAHOTO ropa akcnepumeHTt ALICE moxer otobpatb
nprbAnantenbHo 70 000 curHaAbHbIX COOBITWI, UTO
3HaAUUTEAbHO 60Ablle 0BbeMa AaHHbIX, KOTOPbIM
MCNOAB30BaACs AASl a@aHaAM3a B 3JKCMEpPUMEHTax
ATLAS n CMS.

1. ATLAS Collab. arXiv: 2204.13478.
2. CMS Collab. arXiv: 2206.05192.

Puc. 2. MNMpeackasaHua 1 pesyastatbl UI3MeEPEHUH a,
Ha BOoAbLLIOM aAPOHHOM KOAAAMAEPE

PesynbTaTtbl AN TPEX BO3MOXHbIX 3HAYEHUW CU-
ctematMyeckmx owmnbok (1, 3, 5 %) nokasaHsbl
Ha puc. 2. Y akcnepumeHTta ALICE ecTb BO3MOX-
HOCTb MOAYUYUTb KOHKYPEHTOCMNOCOBHbIE Pe3yAbTaThl
AaXe Mnpu caMOM MNECCUMMWMCTUUYHOM YPOBHE OLIK-
60K. YpoBeHb 1 % MOXHO MOMbITaTbCA AOCTUUbL W3-
MEPEHWEM OTHOLLEHWS CEYEHUs npoLecca yy —Tt
K CEUEHMIO POXAEHWA Map AEMNTOHOB Yy — ee(up)
AA UCKAKOUYEHWUSA  AOMOAHUTEABHBIX CUCTEMATUYe-
CKWX NOrpeLLHOCTEN.

Pabota BbinoAHeHa npu nopaepxke POOU (rpaHt
21-52-14006) n AHO (rpaHT 5277-N).

3. Burmasov N., Kryshen E., Blihler P., Lavicka R. // Comput. Phys. Commun. 2022. V. 277. P. 108388.
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ObHapyxeHne nsomepa Gopmbl

M HU3KOAEXALLUEN BpaLLATEAbHOW MOAOCHI C CUAbHOW
MOAOXMTEABHOW AePOpMaLMneEn B moAymarmieckom 87 Ph

A. E. bapsax

O1aeneHune puanku BbiCOKMX aHeprni HUL «KypuyaTtoBckmii nHCTUTYT» — [TUA D,

Konabopaums AGFA

Ha ycraHoBke Argonne Gas-Filled Analyzer
(Argonne National Laboratory) npoBeaeH akcnepu-
MEHT MO y-CMEeKTPOCKONWM NMoAymarnyeckoro &7Pb.
O6HapyxeHbl u3omep ¢opmbl (E = 308 kaB,
Tl/2 = 5,15(15) MKC) M BpallateAbHas MNoAOca
Ha HeM, OKa3aBLLasACa MAEHTMUHOW BpallaTeAbHOM
NoAOCEe Ha HUAbCCOHOBCKOM COCTOSIHUKM 7/27[514]
¢ GOAbLUON MOAOXMUTEABHOM AedOopMaLMEN B U30-
TOHMYeckoM sippe SHg (puc.). C yyetom coBna-
AEHUA 3TUX MOAOC HOBOMY M30OMeEpy MpUnucaHa Ta
Xe KoHourypaums. 3apepxka nepexopa 308 kaB
[(7/27) — 3/27; B(E2) = 5,6(2) - 10 B. ea.] 06b-
AcHAEeTCA pasHoM GOPMON HaYaAbHOMO (CUAbHO Ae-
GOPMUPOBAHHOIO) M KOHEYHOro (Chepuyeckoro)
COCTOSIHWM, UTO MPWMBOAMT K BO3HWKHOBEHWIO M30-
Mepun GopmMbl. IHeprusa BO3OYXAEHWUS M3oMmepa
OKasanacb NPUOAM3UTEABHO B ABa pasa HUXE, YeM
3HEpPrnsi U3BECTHbIX BHEAPEHHbIX O*-COCTOAHMIA
B COCEAHMX M3oTonax 86 ¥8Ph y10 CBA3AHO C PasAu-
YMeM crnapuBaTEALHOM LLEAU (A) AAST CHEPUUECKMX
N AedOPMMPOBAHHbBIX KOHPUTYPALMIA. IHEPTUIO rpa-
HULbI NOAOCbI E; B HEYETHO-HEUTPOHHbIX siApax Pb
MOXHO NMPEACTaBUTb Kak E, = E,-,o + A, TA€ UHAEKC i
NPUMHUMAET 3HaueHns s (chepuyeckui), o (aedop-
MWPOBAHHbIN, CMAAKCHYTbIM) U p (AePOpMUPOBaH-
HbIW, BbITAHYTbIM), @ E, | - 3HEPrus Npu BbIKAIOYEH-
HOM CnapuBaHUM.

Mbl  MCMOAB30BAAW 3HEPIUU O+2’3-COCTOHHMI7I
B 1%5Pb B KauecTBe EOY0 n Ep,o- MNpeanonaras ES’O =0,
nonyuaem E. = A = 1259 k3B, rae cnapuBatenb-
Has WeAb A_ BblYMCAEHA MO CTaHAGPTHOW TPEXUAEH-
HOW (GOPMYyAE C MCMOAb30BAHWEM 3HEPrMU CBA3M
186,187, 188ph, \epOPMUPOBAHHbIE, CMIAFOCHYTbIE U Bbl-
TAHYTble, 0*-cocToAHUA B 8Pb nmetot aHeprum 532

n 650 k3B COOTBETCTBEHHO, NpW 3ToM 0b6a cocTos-
HUA CUABHO CMeLllaHbl Apyr ¢ Apyrom. paHuua no-
AOCbl BpalLAaTeAbHbIX COCTOSIHUM C MOAOXWUTEAbHOM
pedopmaumend Npu  BbIKAOYEHHOM  CrapuMBaHWu
HaxX0AWUTCS MexAy HabAOAaeEMbIMU CMeELLAHHbIMU
0*-coctossHUAMM, T. €. Ep'O = 595(60) k3B. CnapuvBa-
TEAbHAA WEAb AN AepopMUpoBaHHOro 7/27[514]-
COCTOSIHUSI MOXET ObITb BbIYMCAEHA C MOMOLLbIO
3Heprum cesasun aaep Pt ¢ TeM xe UNCAOM HEMTPOHOB
(N =104-106): A (7/27[514]) = 1 011 k3B.

Takum o6bpasom, Ep = 595(60) + 1011
=1606(60) keBu E__ (7/27[514], **'Pb) = Ep - E,
= 347(60) koB B Xxopolwlem COrracuu C 3Kcrnepu-
MeHTaAbHbIMU AaHHbIMU: E_ (7/27[514], 187pp) =
= 308 kaB. ToT e MexaHU3M OTBEYaET 3a Uepepo-
BaHue ¢opm B Appax Hg n m-obpasHbiin xon Aedpop-
Maumn y n3otonoB Au BOAM3KM cepepnHbl HEUTPOH-
HoM obonoukn N = 104.

Band 1(a)
@) Band 1(b) @nz)
535 25/27) 534 25/27)
Band 2 ‘|J_
23/2° 23/2°)
289,308, 20315507 505 R B
474 L (21/2°) 475 >_|J y (21/2°)
—y  (192) * 441 (19/2-;_“ :m 442
406 ) (17/27) a7 21 $am)
—  wsnd 7 x5 sy § 9
L Jﬁlf) 332 :177 JL(_13/2')
— 0y 1557 5 () § 18 285
(3/25) -, 244 149 ¥ (912) 247 M4 ¥ (©912)
Fr— 0D 5P 72) ¥ 1032—
375 308(E2) 5-151s 38 keV
a2 4 0 7/27[514] 7/27[514]
Eq=6194/5993 keV lsng
Tp=15.2s
187ep

CxeMa ypoBHeit *87Pb 1 GpparmMeHT cxeMbl ypoBHeit 185Hg

Zhang W.Q., ..., Barzakh A.E. et al. // Phys. Lett. B. 2022. V. 829. P. 137129.
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[MpAMan BbICOKOTOUYHAA MacC-CNEeKTPOMETPUA
CBEPXTAXEAbIX INeMeEHTOB Ha yctaHoBke SHIPTRAP

0. U. bespoaHoBa, FO. U. Iyces, C. A. Eancees,

H. C. MaptbiHoBa, 0. B. HeunnopeHko,

1O. H. HoBukos, [1. E. ®uasiHuH, C. B. YeHmapeB

O1aeneHune puanku BbICOKMX aHeprnn HUL «KypyaTtoBCckmi MHCTUTYT» — [TUAD,

konabopauws SHIPTRAP

Cuctema SHIPTRAP - ABE WMOHHbIE AOBYLUKM
lMeHHWHra, yCTaHOBAEHHbIE B AMHWUIO C cenapato-
pom SHIP, pa3aenstolim npoAyKTbl PeaKkUMK «CAU-
AHWEe — UCMapeHue» Ha MULIEHAX npu Bombapan-
POBKE MX MOHAMM C AMHerHoro yckoputeas UNILAC
B GSI-FAIR (TfepmaHus). 3T0 EAMHCTBEHHbIN B MUPE
KOMMAEKC, CMOCOBHbIN NpAMbIM Crocobom npeuu-
3MOHHO M3MEPATb MacChl HYKAMAOB CBEPXTXEAbIX
3AEMEHTOB MEPUOAMUECKOM CUCTEMDI. [POAYKTBI pe-
akum Pb, Bi + #8Ca, 5°Ti B BUAE MOHOB MmonapatoT
B ra3oBYyl0 Kamepy, rAe TOPMO3STCA U TEPAIOT 3apsia
A0 1-2%. 3aTeM MOHbI GOKYCUPYHOTCS B My4OK, 6aH-
UMPYHOTCH, 3aMEANAIOTCS M HANpPaBASOTCA B TAHAEM
MOHHbIX AOBYLUEK, B OAHOW M3 KOTOPbIX MPOW3BO-
AUTCS «OUMLLIEHME» MO Macce, a BO BTOPOW - BO3-
6y>XXAEHWE BHELIHWUM PaAMOYACTOTHBIM U3AYUEHMEM
«3anepTbiX» MOHOB B NPOCTPaAHCTBE OKOAO 100 MKM
B BbICOKOOAHOPOAHOM MArHUTHOM W akCMAaAbHOM
INEKTPOCTATUUECKOM MOASIX. LIMKAOTPOHHAA YacToTa,
HEMOCPEACTBEHHO CBA3aHHAsA C MacCoOW HYKAMAQ,
n3mMepsieTcss MeToAoOM ee $pas3oBoro otobpaxeHus
Ha MO3MLMOHHO-YYBCTBUTEABHOM AETEKTOPE, pac-
MOAOXEHHOM BHE MarHMTHOIO MOASI AOBYLLKKW. YyB-
CTBUTEABHOCTb YCTAHOBKM B 9KCMEPUMEHTE — OKOAO

OAHOIO MOHa B A€Hb, YTO COOTBETCTBYET CEUEHUID
peakuumn nopsipka aecsatka HaHobapH. OTHOCUTEAb-
Hasi TOYHOCTb OMPEAEAEHMS MacC COCTaBMAA BEAW-
yMHy Am/m ~ 107°.

HyKkAMABI, Maccbl KOTOPbIX BbIAM M3MeEpPEHbI Mps-
MbIM CMOCOBOM C MPUBA3KON K KaAMBPOBOUYHOMY
MCTOUHKKY 33Cs, mokasaHbl Ha ¢parmMeHTe KapTbl
HYKAMAOB, NMPUBEAEHHOM B MpaBOk YacTu PUCYHKa.
MoAb3yACh 3TUMMK 3HAYEHUAMMU MACC U M3BECTHBIMMU
U3 AUTEPATYPbl IHEPTUAMM B LIEMOUKaAX oi-pacrnapoB,
CBAI3bIBAOLLMX W3MEPEHHbIE HYKAMAbI C APYrMMM
CBEPXTAXEAbIMWU 3AEMEHTaMK, ObIA MOAYYEH Mac-
COBbIi AaHAWAGT YacTh CBEPXTSXEAOW O6AaCTU.
Ha AeBo¥ 4acTu pUCYHKa 3TOT MacCUB MokasaH Hy-
KAMAAMU, OKpaLLEHHbIMU KpacHbIM LIBETOM C 4Yep-
HOV OKaHTOBKOM, CPeAr KOTOPbIX HYKAMABI C MPAMO
M3MEPEHHbIMW MacCaMKn OTMEYEHbl 3eAeHbIMU ra-
AoYKamu. TTOAyYEHHble A@HHbIE MOATBEPAMAM CAE-
AaHHble HAaMW paHee BbIBOAbl O HAAMUMKU ABYX He-
6OAbLLMX OCTPOBKOB YCTOMYMBOCTM MPU 3HAUYEHUSIX
HenTpoHoB N = 152 1 162 Ha nyTn K 0OXMAAEMOMY
6OAbLLOMY OCTPOBY CTAaBUABHOCTM CBEPXTSXKEAbIX
9AEMEHTOB.

NaHALADT CBEPXTAXEADIX
CBerTSDKeﬂbIe 2JIEMEHTbI HyK/\MAOB, Maccehbl KOTOprX
W shell Cl =
— i e A \ onpeaeneHsl B HaCToLLE
— paboTte (kpacHble KBaapaTbl
o B e =105 B A€BOM 4YacCTH), U HYKAUADI
114 ke L8 ‘n: C U3MEPEHHbIMU Maccamu
Nh) i o
ol 7-104 (B NpaBo# YacTu)
- Ds}| o 41c 44
108 - Hs I = 51 I
o Cme 'EH z=103
m [ 20c  18c|[25¢  31¢c 28¢
N By = !No #2No No 'No
100 i Z=102
s ) e 0,8 c| 24c| 1,6m (028¢c 31c
T_>N 152 162 172
Kaleja 0., ..., Bezrodnova 0., ..., Chenmarev S,, ..., Eliseev S., ..., Filianin P,, ..., Gusev Yu., ..., Martynova N., ...,

Novikov Yu. et al. // Phys. Rev. C. 2022. V. 106. P. 054325.
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NccaepoBaHME CTPYKTYPbI AETKUX 3K30TUUYECKUX AAEP
METOAOM YIMPYroro NpOTOH-AAEPHOro paccesaHus B UHBEPCHOM
KUHEMaTUKE C MOMOLLBK akTUBHOU MmUweHn MKAP

. A. Aaxa3os, |A. A. BopobbeB
A. O. Ceprees, A. B. XaH3aaees, B. U. Auropa

, A. B. AobpoBonbckui, A. I. MHmeceu, I. A. Kopoaes,

O1aeneHune puanku BbICOKMX aHeprni HUL «KypuyaTtoBckmii nHCTUTYT» — [TUA D,

konabopauumsa NMUA® - GSI

AN M3YUYEHMSA  MPOCTPAHCTBEHHOrO  pacnpe-
AENEHUA MaTEPUM B AETKMX IK30TUUYECKUX AApax
onsukn NMUAD npeanoxman B 1992 r. HOBbIN MOA-
XOA - WM3MEPEHME MNOMEPEYHbIX CEYEHUM MPOTOH-
AAEPHOr0 YMpyroro paccesaHus B WMHBEPCHOM Ku-
HEMATUKE C WCMOAb30BAHWEM aKTMBHOW MMULLE-
HU UMKAP. N3yuyeHMe 3SK3OTUUYECKUX SFIAEP B 3TOM
noaxoae 6bIA0 Hauyato B 1993 1. M 3aBepLleHOo
B 2022 r. OKCnepuUMeHTbl NMPOBOAUMAUCH Ha YCKO-
PUTEABHOM KOMMNAEKce LieHTpa no M3yYeHUIo TaxXe-
AbIX MOHOB MM. [eabMroabua (AapmiTaat, fepma-
Hus). Ha pucyHke u3obpaxeHa cxema IKcrnepu-
MEHTaAbHOM YCTaHOBKM.

OCHOBHbIM ~ KOMMOHEHTOM  3KCMEepPUMEHTaAb-
HOW yCTaHOBKM OblA pa3paboTaHHbIi B MHCTUTYTE
MOHM3aUMOHHbIN cnektpomeTp WMKAP. Tlyyku wuc-
CAEAYEMbBIX SIAEP B3aMMOAEMCTBOBaAAM C SApPaMM
BoAOpoAa B criekTpomeTtpe MKAP, KoTopbli OAHO-
BPEMEHHO CAYXWA Ta30BOM MWLLEHBID W AETEKTO-
POM NMPOTOHOB OTA@YN. CUTHaAbI C aneKTpoaoB MKAP
AaBaAM MHOOPMaALUIO 00 aHEeprum T, NPOTOHOB OT-
Aauu, ero yrae paccestus 6, v koopavHate B3au-
MoAencTBus Z . KBaapaT YeTbipexumnyAbca, nepe-
AaBaemMoro B Mpouecce pacCesHus, BbIUMCASIACSA

no dopmyae [t| = 2mT,, rae m - mMacca npoToHa
oTpaun. BeanuunHa [t] onpepensnach Takxke no yray
paccesHus HaneTatollero sapa 0, KOTOpbIM U3-
MEPSIACA CUCTEMOM MHOTFOMPOBOAOYHbBIX MPOMOpP-
LUMOHaAbHbIX kKamep PC1-PC4, pacnonoXeHHbIX
A0 U nocne petektopa MKAP. CUMHTUAASILMOHHbBIE
cUeTYnKM S1-S3 NCNOAB30BAAUCH AN UAEHTUPUKA-
LMW YacTuL, Nyyka Mo BPEMEHM NMPOAETA U MO BEAU-
ynHe dE/dx. CUMHTUAAALUMOHHBIN aeTekTop VETO pa-
60Tan B pexume aHTUCOBMNAAEHUH, OTOUPAs TOABKO
YyacTULbl NyyKka, AeTALUME Ha paccTosstHUK He Bonee
10 mMm oT ocu kamepbl. AMNOAbHbIM MarHut ALADIN
N CUCTEMA CUMHTUAAALMOHHBIX AETEKTOPOB 3@ HUM
NMO3BOASIAM UCKAKOUMTL KaHaAbl Heynpyroro pacces-
HUSA, B KOTOPbIX MPOUCXOAMA pa3BaA paccenBaeMblx
aaep B pabouem obbeme MKAP. B pesyabtate npo-
BEAEHHbIX 3KCNEPUMEHTOB ObiAM M3MepeHbl abco-
AOTHblE ceveHus do/dt ynpyroro paccesiHusa npoTo-
HOB ¢ aHepruen 0,7 N'3B/HYKAOH B AMana3oHe nepe-
AaBaeMbix umnyabcoB 0,002 < |t] < 0,05 (I'3B/c)?
Ha aapax “He, ®He, 8He, °Li, &Li, °Li, *'Li, °Be, “Be,
12C, 14C, 15C, 16C’ 17C, Be u 8B.

M3mepeHHble NMoNepeYHble CEYEHWUST aHaAU3UPO-
BaAUCb C WCMOAb30BaHMEM TEOPUM MHOIOKPaToOro

CxemMa aKcnepnMeHTaAbHOM YCTaHOBKM. MoKa3aH TOAbKO OAMH M3 LecTU Moayaen MKAP
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pacceaHuss Thaybepa M NPUMEHEHUEM YeTbIpPEX
napamMmeTpusdaumMi (GeHOMEHOAOTMUECKUX pacnpe-
AENEHWM AAEPHOM NAOTHOCTM: SF (CMMMETPU30BaH-
Hoe pacnpeaeneHne Gepmu), GH (rayccuaH - rano),
GG (rayccuaH - rayccuaH) n GO (rayccuaH — OCUMA-
AATOP), KaXAO€ M3 KOTOPbIX COAEPXUT ABa CBOOOA-
HbIX NapamMeTpa, KOTOpble HAaXOAMAMUCH B pe3yAbTaTe
MOATOHKM pacCcYMTbiBAEMbIX CEYEHUM K 3KChepu-
MEHTaAbHbIM AaHHbIM. BbIAM HaWaeHbl pacnpeae-
AEHUA AAEPHOW MaTeEPUM U OMPEAEAEHbl BEAUUM-
Hbl R~ CpeAHeKBaApaTMUHbIX PaAUYyCOB SIAEPHOM
mMatepuu. BeanunHbl R B npeaenax COOTBETCTBY-
FOLLMX OLLIMBOK B OCHOBHOM COMAACYHOTCA C pe3yAbTa-
TaMu ApPyrMx paboT No aHaAM3y NOAHbIX CEYEHUI pe-
aKLUMN AW B3anMOoAENcTBUsA (Taba.). Mbl onpeaean-
AV HE TOAbKO BEAMUYMHBI R, HO 1 PaAMyCbl SAEPHOTO
Kopa R_ v paauycbl R, sAepHOrO rano (paauycel R,
pacrnpepeneHUin BaAeHTHbIX HYKAOHOB). OTHoOLle-
HMe k¥ = R /R, MOXET CAYXWTb KOAUYECTBEHHOM
XapaKTePUCTUKOW pa3mepa rano.

Cpear M3y4yeHHbIX SAEpP HaubOAblLLee rano Ha-
6Aatopanock y Li, y koToporo 6bIA0 MOAYYEHO Mak-
CUMaAbHOE 3HayeHue BeAnyuHbl K (k = 2,7(3)).
HeWTtpoHHOE rano 1, COOTBETCTBEHHO, OTHOCUTEABHO
6oAblLAA BeAMUMHa k HabAtopanMcb B Appax He
(k = 1,8(3)), ¥Be (k = 1,9(2)) n 5C (x = (1,8(2)).
XoTA aHeprua cBA3KM S BaAEHTHOTO HeilTpoHa B *'C
mana (S = 0,728 M3B), HalaeHHas BeAUUMHA K
AAS 3TOMO fippa (k = 1,6(2)) He yKka3blBaeT Ha Ha-
AnMure rano. OtcytctBre rano B sippe YC obbscHs-
eTca TeM, YTO BAAEHTHbIA HENTPOH B 'C HaXOAUT-
ca B d-cocTosiHuKU. B cayuae siapa 8B HabAOAEHO
NPOTOHHOE TraA0 AOCTATOYHO OOAbLLIOM BEAMUMHBI
(k = 1,9(1)).

MpeanoxeHHbin B HULL «KypuaTOBCKMK WHCTU-
Ty — MTNAD meToA AN U3YUEHUS CTPYKTYPbI AETKUX
3K30TUYECKUX AAEP OKa3anca 0ueHb IQPEKTUBHbBIM
M MO3BOAMA M3YUMTb PasMepbl U MPOCTPAHCTBEH-
HYIO CTPYKTYpy cAeaytolmx siaep: *68He, 68911
7,12, 14Be, SB " 12, 14, 15, 16, 17C (CM. Ta6/\.).

Tabauua. Pe3yAbTaThl, MOAYYEHHbIE AN IAEP M3oTonoB He, Li, Be, B, C*

Ynpyroe paccesiHue npoToHOB (AaHHasA pabota) CeueHune peakumm

RO R, oM R, ém R, oM Snp, oM R, oM
“He 1,49(3) - - 0,06(6) 1,57(4)
®He 2,45(10) 1,88(12) 3,31(28) 0,74(14) 2,50(5)
8He 2,53(8) 1,55(15) 3,22(14) 0,83(10) 2,52(3)
6Li 2,44(7) 2,11(17) 3,00(34) -0,02(15) 2,36(3)
8Li 2,50(6) 2,48(7) 2,58(48) 0,46(12) 2,39(6)
oLi 2,44(6) 2,20(6) 3,12(28) 0,48(11) 2,34(6)
1 3,71(20) 2,53(3) 6,85(58) 1,72(26) 3,50(9)
Be 2,42(4) 1,86(14) 3,01(19) -0,23(10) 2,36(6)
12Be 2,71(6) 2,36(6) 4,00(28) 0,47(9) 2,59(6)
4Be 3,25(11) 2,77(6) 5,28(43) 1,12(15) 3,10(15)
5B 2,58(6) 2,25(3) 4,24(25) -0,51(9) 2,61(8)
2c 2,34(5) - - 0,00(10) 2,35(2)
1“C 2,42(5) - - 0,07(9) 2,33(7)
15C 2,59(5) 2,41(5) 4,36(38) 0,36(9) 2,54(4)
16C 2,70(6) 2,41(5) 4,20(26) 0,46(10) 2,74(3)
(o 2,68(5) 2,57(5) 4,05(47) 0,39(9) 2,76(3)

* TOALMHBI HEUTPOHHOM LLYObI 6np= R, - R, (rae R - CpeaHeKBaApaTUUHbIE PaAUYChl MPOTOHHbIX pacnpeaeneHuit) 6biau
MOAYYEHbI U3 HALLIMX AGHHBIX M0 BEAUYMHAM R C UCMOAL30BAHUEM M3BECTHDIX 3HAYEHWI BEAUUMH AAEPHBIX 3aPAAOBbBIX

paAWycoB.

AnxazoB I. A., BopobbeB A. A., AobpoBoabckuii A. B., KopoaeB I. A., XaH3aaeeB A. B. // ®U3. IAeMEHT. YacTULL U aTOMH. AAPA.

2022.7T.53. Bbin. 3. C. 661-691.
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[lepcnekTUBbl MICCAEAOBAHUSA SKCTPEMANAbHbIX COCTOSIHMA
AAepHOro BewecTBa B akcnepumente MPD Ha yckoputene NICA

H. A. Bypmacos, A. T. AbsiueHko, M. b. Xanos, I. A. 3aante, A. A. UBaHuniues, A. O. KoToB,
E. A. KpbileHb, M. B. Manaes, A. KO. PsiboB, B. I. Psibos, fO. I. Psb6os, O. A. ®eaunH, A. B. XaH3aaeeB

O1aeneHune puanku BbICOKMX aHeprun HULL «KypyaTtoBeckui MHCTUTYT» — [TUA®

MeracaneHc-npoekt NICA (Nuclotron based
lon Collider fAcility) HaxoanTCA Ha 3aBepLlatoLLEM
aTane ctpoutenbctBa B OO6bEAMHEHHOM WHCTUTY-
Te SAAEPHbIX UCCAepOBaHMM (AybHa) M BKAOUYaEeT
B cebsi co3paHMe YCKOPUTEABHOTO KOMIMAEKCA U He-
CKOAbKMX 3KCMEPUMEHTAAbHbIX YCTAHOBOK. YCKOPU-
TEAbHbIN KOMMAEKC COCTOUT U3 UCTOUHUKA TSXKEABIX
MOHOB W MPOTOHOB, AMHENHbIX YCKOPUTEAEN, CBEPX-
NMPOBOASILLUMX  KOAbLEBBIX yckoputenen Booster
n Nuclotron 1 AByx CBEPXMPOBOASLLMX KOAEL, KOA-
navipepa NICA, umerowmx AAMHY ~ 500 m. Tyuku
MoHoB B Konnaraepe NICA cTankuBatoTca B ABYX 006-
AACTAX, rae OyAyT PacrnoAOXeHbl 3KCMNEPUMEHTAAb-
Hble yctaHoBku MPD 1 SPD.

AkcnepumeHT SPD B HacTosiLLee BPeEMS HAaXOAMUT-
Csl B CTaAMM pas3paboTkM U HALEAEH Ha U3yuyeHue
CMMHOBOW OU3MKM B CTOAKHOBEHMAX MOASIPU30BaH-
HbIX My4YKOB MPOTOHOB W AEWTPOHOB. JKCMepu-
MeHT MPD npeaHa3HayeH AASI U3Yy4YeHUSA CTOAKHO-
BEHUW TAXEABbIX PEAATUBUCTCKMX AAEP B AManaso-
HE 3Heprum \/ST,N = 4-11 I'sB npn MakcMmanbHOM
CBETUMOCTU MYYKOB TAXEAbIX MOHOB 1027 cm~2 - ¢2,
NMoMnmMo Konnampepa ny4dyok u3 yckoputens Nuclo-
tron Takxe MOXeT OblTb BbIBEAEH B 3aA 3KCMepwu-
MeHTaAbHOM ycTaHOBKM BM@N. B nepBbie ropbl
paboTbl B KOANANAepe ByAyT CTaAkMBaTbcs Aapa Bi
C 3Hepruen B3aMMOAEWCTBWUS B CUCTEME LEHTpa
Macc, paBHOM \/sTIN = 9,2 [3B. CBETUMOCTb My4YKOB
OyAaeT Ha ABa MOPSIAKA HWXE MPOEKTHOW WM COOT-
BETCTBOBATb YaCTOTE CTOAKHOBEHWS My4YKOB MOHOB
~ 50 lu.

CTOAKHOBEHME TAXEABIX SAEP MPU SHEPTUSX KOA-
nanpepa NICA nosBonsieT u3dyuaTb $Has3oByO AWa-
rpammy coctosHusa KXA-matepun B pexuvme yme-
PEHHbIX TeMNepaTyp U 6OAbLLMX BAPUOHHbIX MAOTHO-
CTeN, NPEBbILLIAOLWMX NAOTHOCTb B OObIYHBIX SAPaAX
B 5-8 pas. TeopeTMueckre pacueTbl NpeaAcKasbiBa-
FOT, YTO B TAKMX YCAOBUAX MOXET peaAn30BbIBaThCA

$a30BbIM Nepexop NepBoro popa U3 apPOHHOM
MaTepuUn B KBAPK-TAKOOHHYIO MAA3My, Takxe MpeA-
CKa3blBaETCA CYLLECTBOBAHWE KPUTUUYECKOW TOUKM.
MceaepoBaHuss B paHHOW obaact das3oBOW AMa-
rpamMmbl TECHO CBf3aHbl C KOCMOAOTMEN, MOCKOAb-
Ky MOAODOHbIE COCTOAHUSI MOTYT peaAn30BbIBaTbCH B
LEeHTPax KOMMNaKTHbIX HEMTPOHHbIX 3BE3A, @ TaKxe
MPU UX CAUSIHUM.

B obnaactn aHepruii komnaekca NICA 6yayt pa-
60Tatb akcnepumeHTsl HADES 1 CBM B lepmaHuu,
NAG1 B EBpOnenckoM LEHTPE SAEPHbIX MCCAEAOBA-
HUI. B Tol xe obAacTu 3HEepPruin NpoBOAMAACH MPO-
rpamMmma ckaHupoBaHuA no aHeprum (BES | 1 BES II)
Ha konnanaepe RHIC B CLUA, pesyabtaTtbl KOTOPOM
obpabaTtbiBatoTCsl B HacTosillee BpemMsi. Jkcrnepu-
MeHTbl BM@N 1 MPD Ha komnaekce NICA byayT pa-
60TaTb B AOCTATOYHO KOHKYypPeHTHOM cpepe. OCHoB-
Hble npeumyllectBa akcrnepumeHta MPD 3akaro-
yaloTcs B BO3MOXHOCTM NMPOBEAEHWS MPOrpamMmbl
CKaHWPOBAHMA NO 3HEPTMM B3aUMOAENCTBUA U pas-
Mepy CTankuBatolmMxcs aaep (pp, p-A, A-A). 3Kkc-
nepumeHT MPD 6yaeT obAapaTb NOCTOAHHbLIM, 6OAb-
UMM M OAHOPOAHBIM aKCENTaHCOM BO BCEX B3aMMO-
AENCTBYIOLLMX CUCTEMAX, YTO BbIFOAHO €ro OTAMYaEeT
OT 3KCMEPUMEHTOB Ha PUKCUPOBAHHOM MULLEHMN.

3a NocAeAHME oAbl BbIA AOCTUTHYT BOABLLONM MPO-
rpecc B CTPOUTEABCTBE YCKOPUTEABHOIO KOMMAEK-
ca NICA. B Hauane 2023 1. 3aKOHUYMACS YETBEPTbIN
LUMKA paboTbl ycKopUTEAbHOTO Kommaekca NICA,
B KOTOPOM ObIAM 3aAEMCTBOBAHbI UCTOUHUK WUOHOB,
AMHENHbIN YCKOPWUTEAb, CBEPXMPOBOASLLIME KOAbLLE-
Bble yckoputeAan Booster n Nuclotron. Yckoputenn-
Hbl KOMMAEKC B AGHHOW KOHOUrypauMu MCMOAb3O-
BaACH AASl YCKOPEHUS MNy4vka TAXEAbIX MOHOB (Xe)
M €ero TPaHCMOPTUPOBKU AO IKCMEPUMEHTAABHOIO
3ana petektopa BM@N. YckopuTeab npopabotan He-
CKOAbKO MecAaueB, 1 akcrnepumeHT BM@N Habpan
60nee 500 MAH cObbITUI CTOAKHOBEHUSA Aaep Xe-Csl
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npu aHeprusax nydyka 3,8 n 3 A - 3B ana dusmve-
CKMX aHaAM30B. B HacToslee BpemMs NPOAOAXKaET-
CSl MOHTaX CBEPXMNPOBOAALLMX MArHUTOB B TYHHEAE
konnaripepa NICA. B koHue 2023 . AOAKEH NPOUTH
nepBbli TEXHOAOTMUYECKUI 3aMyCK KOAAAMAEpaA AAA
NPOBEPKK Pa3AMUHbIX MOACUCTEM, NMOKa 6€3 My4YKoB.
B 2024 r. nAnaHMpyeTCa NPOBECTM MePBbIM 3amyck
BCEro KOMMAEKCa C peanbHbIMU Nyykamu.
Cxematnueckoe u3obpaxeHne apetektopa MPD
NnokasaHo Ha pUCYHKe cAeBa. AeTekTop ObiA paspa-
60TaH Kak 4m-CnekTpoMeTp, CNOCOOHbIN perncTpu-
poBaTb 3apPSXXEHHblE AAPOHbI, AAEKTPOHbI U GOTO-
Hbl B CTOAKHOBEHMSIX TSXXEAbIX MOHOB MPU BbICOKOM
CBeTMMOCTU. B nepBoHayaAbHOM BUAE B COCTaB YyC-
TaHOBKM BYAYT BXOAWUTb BPEMAMNPOEKLMOHHANA Kame-
pa 6oablioro obbema (TPC) Ar BOCCTaHOBAEHUSA
TPEKOB 3aPAXEHHbIX YacTul, U UX UAEHTUOUKaLMK
B 006AACTM MaAblX WM MPOMEXYTOUHbIX MMMYAbCOB
yepes3 U3MepPEHUE MOHU3ALMOHHbIX NOTEPb YacTuL,
B paboueM rase AETEKTOpa, BPEMAMNPOAETHAA CU-
ctema (TOF) aAa MAeHTMOMKaUMKM dyacTul, B obaa-
CTU MPOMEXYTOUHbIX M BOAbLLUMX MOMEPEUHbIX WMM-
NMyAbCOB WM 3AEKTPOMArHWUTHbIM KaropumeTp (ECAL)
AN UBMEPEHUST SHEPTUA GOTOHOB W 3NEKTPOHOB.
AETEKTOPHbIE  MOACUCTEMbI  PACMOAOXEHbI  BHY-
TPM CBEPXMPOBOASILLIENO COAeHOUAA € norem 0,5 T.
MNepeaHune aetektopbl FFD 1 FHCAL 6yayT mcnoAb-
30BaTbCA AAA TpUITEpa, M3MEPEHUS LEHTPaAbHO-
CTW SIAEPHbIX CTOAKHOBEHWM M MAOCKOCTU PeaKLMW.
Aetektop MPD 6yaeT MOAEpPHM3MPOBaH, B €ro co-

cTaB byayT AooBaBAEHbl BHYTPEHHWUI KPEMHEBbIN Tpe-
kep (ITS) AAs BOCCTAHOBAEHWMSA BEPLUMH pacrnapoB
B- n C-Me30HOB U NepeAHue CnekTpomeTpbl. Bece
noacucteMbl petektopa MPD nepBoi ¢asbl Haxo-
AATCA Ha OMHAAbHOM CTAAMKM MPOM3BOACTBA U UC-
NbiTaHui. B 2024 . MOXHO OXMAATb BBOA AETEK-
TOpa B 3KCMAyaTaUMIO U MOAYYEHUE NEPBLIX JKCMe-
PUMEHTAAbHbIX AaHHbIX. ®u3nMueckass nporpamMmma
akcnepumeHta MPD umeer mMHoro obuiero ¢ npo-
rpaMmMamMmu APYrmx 3KCNEPUMEHTOB MO M3YUYEHWIO
CTOAKHOBEHUWI TsXeAblX MOHOB. OCHOBHANA LEAb WUC-
CAEAOBaHWIM — MOAyYEHUE OrpaHUUYEHU AAA ypaB-
HEHWA COCTOSAHUA MAOTHOW AAEPHOM MATEPUU U MO-
MCKa NapTOHHbIX cTeneHen cBOOOAbI U KPUTUUECKMUX
CUrHaTyp NP BbICOKNX BAPUOHHbBIX MAOTHOCTSIX.

CotpyaHukamu OPB3 6bina paspabotaHa U Mno-
CTaBAEHa ra3oBas CMCTEMa OCHOBHOIO TPEKOBOIO
petektopa MPD BPEMSANPOEKLMOHHON Kame-
pbl TPC. PaspabatbiBatlotcsi METOAMKU AAA JKCMe-
PUMEHTAAbHOIO UCCAEAOBAHMUA pa3AUYHbIX GU3nYe-
CKMX ABAEHUMN: POXAEHUS KOPOTKOXMBYLLUMX PE30-
HaHCOB, ®OTOHOB, AMIAEKTPOHHOIO KOHTUHYyMa,
UAEHTUPULMPOBAHHbIX AAPOHOB U BEKTOPHbIX ME30-
HOB B CTOAKHOBEHMUSIX TAXEAbIX SIAEP. Bbino paspabo-
TaHO NporpamMmHoe obecrneyeHrne AN PEKOHCTPYK-
UMM CUFHAAOB, U3MEPSEMbIX B IAEKTPOMArHUTHOM
Kanopumetpe ECAL. OcyuwlecTBASIETCA PYKOBOA-
CTBO paboTor MeXAYHapPOAHbIX GUINYECKMX TPynn
n ynpaBAeHue koanabopaumert MPD B cocTaBe ee
WCMOAHUTEABHOIO KOMUTETA.
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MPD Collab. // Eur. Phys. J. A. 2022. V. 58. No. 7. P. 140. arXiv 2202.08970.
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PazBuUTre HepaBHOBECHOIO MTMAPOAMHAMMUUECKOTO NOAXOAA
ANA ONMUCaHUA SMUCCHUN BbICOKOIHEPIrETUUYECKNX YaCTHL,
MPU CTOAKHOBEHUNAX TAXEAbIX MOHOB

A. T. AbsueHko?, U. A. MUTPONOAbCKMIA?

1 OtaeneHmne pusnku BoiCoOKMX aHeprui HUL «KypuaTtoBckui MHCTUTYT» — [TUA®
2 OtaeneHMEe HEUTPOHHBIX nccaeaoBaHui HULL «KypyatoBCkuit MHCTUTYT — TTUAD

C uenbto pasBUTUS TUAPOAMHAMMUYECKOTO MOA-
XOA@ AASl OMUCAHUSA CTOAKHOBEHWUW TSXEAbIX MOHOB
NPOMEXYTOUYHbIX 3HEPTUIA MPEANOXEHO COBMECTHO
C peleHnemM ypaBHEHWUW TMAPOAMHAMMUKKU pellaTtb
KMHETUYECKOE YpaBHEHME. ITO MO3BOAMAO BKAKO-
UMTb B PACCMOTPEHNE HEPABHOBECHYH KOMMOHEHTY
M yCMNELLIHO onucaTb ABOWHblE AMddEPEHUMANBHBIE
CeYEeHUs UCNyCKaHWs NPOTOHOB, MMOHOB U GOTOHOB
NpWY CTOAKHOBEHUSIX SIAEP YTAEpOAa C BePUAAMEBON
MULLEHbIO B 06AacTV aHeprut 2,0-3,2 M3B/HYKAOH.
[MloAyyeHHOE oOnucaHWe 3KCNePUMEHTAAbHbIX AdH-
HbIX OKa3aA0OCb AyYlle, YeM B KaCKaAHbIX MOAEAAX
N MOAENIX KBAHTOBOM MOAEKYASIPHOM AMHAMMUKM
(pwnc.).

BecbMma BaXHbiM SBUAOCb BKAKOUEHME B pac-
cMoTpeHne 3ddEKTOB AAEPHOM BA3KOCTU, HAMAEH-
HOM HaMM B PEeAaKCaLMOHHOM T-MPUOAUXEHUN AAS

KUHETUYECKOro YpaBHEHWA, a TakXe MNonpaBKK
HA MWKPOKAHOHMYECKOE pacrnpepeneHne, npo-
ABASIOLLLENCA B 0OAACTM BbICOKO3HEPrETUUECKMUX
«XBOCTOB» CMEKTPOB MPOTOHOB. B obaact manbix
MMMYAbCOB MPOTOHOB OMNPEAEASIOLLMI BKAAA B Ceve-
HWe paeT yueT dparmMmeHTaumm, NPOBEAEHHbIM HAaMM
B CTATMCTMYECKOW MopeAn. lpoBeAeHHble pacue-
Tbl BOCMPOMU3BOAAT 3KCMEPUMEHTAAbHbIE AAHHbIE
MO BbIXOAAM MPOTOHOB M MUOHOB Kak AAS CPEAHMX,
Tak U AN TAXKEABIX AAEP B 0OAACTU MPOMEXYTOUHbIX
1 BbICOKMX 3HEPTUIM 1 MOTYT BbITb NPUMEHEHbI K 06-
AaCTU 3Heprun crposiwierocs B AybHe YCKOPUTEAb-
Horo komnaekca NICA. OnucaHme CNeKTPOB XECTKMUX
$OTOHOB yKa3blBaeT Ha TO, UTO B HalleM MOAXOAE
MOTYT ObITb YUTEHbI 3)DEKTbI KOPOTKOAENCTBYIOLLIMX
koppeasuui (SRC).
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MMnMyAbCHble pacnpeAeneHUs NPOTOHOB (CAeBa) U OTPULATEABHbIX MMOHOB (CrpaBa), UCNYCKaeMblX B PeaKkLMm

12C + °Be — p(n”) + X noa yraom 3,5° npu aHeprum sipep 2C 3,2 M9B/HyKAOH. dKCNeprMeHTaAbHblE AQHHbIE, MOAYUYEHHbIE

B akcnepumeHte FRAGM (HUL, «<KypuaToBCKMI MHCTUTYT» — UTOD), nokasaHbl Toukamu. KpmuBas 1 — pe3ynstaTr pacyeToB

B paMKax MrMAPOAMHAMUYECKOTO NOAXOAR; 2 — TO Xe, HO 6e3 yyeTa NonpaBki Ha MUKPOKaHOHUYECKOE pacnpeAeneHHe.
Kpusble 3-5 - pe3yAbTaTbl pacyeToB MO TPAHCMOPTHLIM KOAAM: 3 — KackaAHas MOAEAb; 4 — TpaHCMOoPTHas MOAEAb KBapK-
TAOOHHbBIX CTPYH; 5 — MOAEAb KBAHTOBOM MOAEKYASIDHOM AMHAMUWKK, BCTPOEHHOM B NakeT GEANTA. Kpusas 6 - Haw pacuet

no koay HSD (aapoHHasa CTpyHHaa AMHaMuka)

1. D’yachenko A.T., Mitropolsky I.A. // Phys. Atom. Nucl. 2022. V. 85. Iss. 6. P. 1053-1062.
2. D’vachenko A.T., Mitropolsky L.A. // Phys. Part. Nucl. 2022. V. 53. No. 2. P. 505-512.
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[NepBO€e U3MepeHne HanpaBAEHUS COAHEYHbIX HEUTPUHO
C 3Hepruen meHee 1 MaB ¢ petektopom Borexino

A. B. AepbuH, W. C. ApauHeB, U. C. Nomckasi, B. H. MypartoBa, H. B. Husi30Ba,

A. A. CemeHos, E. B. YHxakoB

OTaeneHune HENTPOHHbIX ccaeaoBaHm HULL «KypyaTtoBCKmi MHCTUTYT» — [TUA®,

Konabopauusi Borexino

BbINOAHEHbI M3MEPEHWSA NOTOKA COAHEYHbIX HEW-
TPWHO C 3Hepruen meHee 1 MaB ¢ nomoLlbto Yeper-
KOBCKOTO M3AYYEHUA B CLMHTUAAATOPE AETeKTOpa
Borexino. lNpu aHaAM3e MCNOAb3YeTCs pa3AvyvHas
BPEMEHHAA 3aBUCUMOCTb BEPOATHOCTU U3AYYe-
HUA YEPEHKOBCKUX U CLMHTUAASALMUOHHBLIX GOTOHOB
(puc. 1). Pe3yabtaT AOCTUIHYT C MOMOLLBI HOBOIO
METOAa, KOTOPbIM COMOCTaBASET 3apEerMcTpMpoBaH-
HYHO MO3ULUIO OTAEAbHbIX GOTOHOB C WM3BECTHbLIM
nonoxeHnem ConHua (puc. 2). Mcnoab3ya cobbiTvs
B uHTepBane oT 0,54 po 0,74 MaB, otobpaHHble
No YEPEHKOBCKOMY W3AYYEHWUIO, Mbl YCTaHOBWAM,
YTO CKOPOCTb B3aMMOAENCTBUA 'Be-HENTPUHO Co-
cTaBasieT 52 + 13 cobbiTvii B AeHb Ha 100 T, uto

cornacyetca ¢ npeackasaHuamu CTaHAApPTHOM COA-
HEUYHOM MOAEAU U MPEAbIAYLLMMU CNEKTPOCKOMU-
YEeCKMMU pesyAbTaTaMu akcrnepumeHTa Borexino.
BrnepBble NpoAEMOHCTPUPOBaHA BO3MOXHOCTb MC-
NMOAb30BaHWSA UYEPEHKOBCKOTO M3AYYEHWUST AAS COA-
HEYHbIX HENTPUHO C aHepruen meHee 1 MaB B 60Ab-
LWOM CUMHTUAASILMOHHOM AETEKTOPE C BbICOKUM
CBETOBbIXOAOM. [OAYUEHO 3KCMEPUMEHTAAbBHOE AO-
Ka3aTeAbCTBO BO3MOXHOCTU OyayLlen rmbpuaHON
PEKOHCTPYKLMU COObITUIA C OAHOBPEMEHHbBIM WC-
NMOAb30BaAHMEM KakK YEPEHKOBCKMX, TaK U CLMHTUA-
ASILMOHHBIX GOTOHOB.

Pab6ota noaAep>xaHa
Ne 21-12-00063.
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Puc. 1. BpemeHHas 3aBUCUMOCTb BEPOATHOCTH
BbICBEUMBAHUS YEPEHKOBCKMUX U CLUMHTUAAALIMOHHbIX GOTOHOB
B CUMHTUAAAATOPE Borexino. AASt HArASIAHOCTU NAOLLAAM KPUBbIX
HOPMWPOBAaHbI Ha EAMHULY, peaAbHas AOAS YUEPEHKOBCKMX
$OTOHOB cocTaBAaeT AuLb 0,4 %

1. Borexino Collab., Agostini M., ..., Derbin A., ..., Lomskaya |., ...,

Phys. Rev. Lett. 2022. V. 128. P. 091803.

2. Borexino Collab., Agostini M., ..., Derbin A., ..., Lomskaya ., ...

Phys. Rev. D. 2022. V. 105. P. 052002.

Puc. 2. lokasaHbl reOMeTpUsA pacCesiHUA COAHEUHbIX
HEWTPUHO Ha SNEKTPOHE U YIOA, B KOTOPOM cpaboTaroT
GOTOINEKTPOHHBIE YMHOXUTEAU OT YUEPEHKOBCKMUX GOTOHOB

Muratova V., ..., Semenov D., ..., Unzhakov E. et al. //

, Muratova V., ..., Semenov D., ..., Unzhakov E. et al. //
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HoBble orpaHn4yeHmna Ha KOHCTaHTy CBA3N aKCHUOHa
C SAEKTPOHOM AAA COAHEYHbIX aKCMOHOB

A. B. Aepbun?, U. C. ApauHes?, M. C. Mukyany®, B. H. MypatoBa?, E. B. YHxakoB?, HO. M. [aBpuAtOK?,
A. H. laHranwes?, B. B. KasanroB?, B. B. KyabmuHoB?, A. A. Tekyesa?, C. [1. AKMMEHKO?

1 OtaeneHmne HeUTPOHHbIX nccaeaoBaHui HUL «KypuatoBckuit uHCTUTY T — [TUA D

2 HCTWTYT SIAEPHbIX nccaeaoBaHmui PAH

AKCHMOHbI NOSIBUAUCH B TEOPUU KaK pe3ynbtaT pe-
weHnss CP-npobAeMbl CUAbHbIX B3aUMOAENCTBUM.
HecmoTtpa Ha oTpuuatesbHble pesyAbTaTbl MHTEH-
CMBHbIX 3KCMEPUMEHTAAbHbIX MOUCKOB, OHW MpPO-
AONXKAKOT OCTaBaTbCsl  XOPOLWO O0BOCHOBAHHbLIMM
KaHAMAATaMM Ha POAb YacTWL, TEMHOW MaTepuMu.
MprBAEKaTEAbHbIE ACTPOPU3UUECKME YKa3aHMA Ha
CYLLLECTBOBAHWE aKCMOHOB CBSA3aHbl C aHOMAAbHOW
Npo3payHoOCTbi0 BceneHHON AN BbICOKO3HEpPreTu-
UECKUX Y-KBAHTOB U C U3AULLHE ObICTPbIM OXAAXAE-
HMEM HEKOTOPbIX 3BE3AHbIX CUCTEM MO CPaBHEHUIO
C TEOPETUUECKUMU MOAEAAMMU.

B pabote BLINOAHEH MOWCK PE30HAHCHOro BO3-
OyxaeHusa 1-ro apepHoro ypoBHSA 8Kr ¢ aHepruen
9,4 k3B COAHEUHbIMMW aKCUOHaMM, MOTOKM KOTOPbIX
3aBWUCAT OT KOHCTaHTbl CBSA3M aKCMOHOB C 3AEKTPO-

Hamu g, . AN perucTpaumnmn y-KBaHToB, PEHTTEHOB-
CKOF0 M3AYYEHMUA, KOHBEPCUOHHbIX U OX3-3AEKTPO-
HOB, BO3HMKAIOLLMX MPU Pa3psAke SAEPHOro ypoB-
HS, MCMOAb30OBAACSA Tra30BblA MPOMNOPLMOHAABHbIN
CUETUMK, PaCMOAOXEHHbIM B HU3KOPOHOBOMW YCTa-
HOBKe B BakcaHCKOW HeNTpUHHOW obcepBaToOpPUM.
CneKTp, M3MEpPEHHbI CYETUMKOM 3a 777 CyT, NOKa-
3aH Ha puc. 1. AKCUOHHbIN NUK ¢ aHepruen 9,4 kaB
He HabAatopancs. [MoAyyeHO HOBOE oOrpaHuuveHue
Ha KOHCTaHTbl CBSA3M aKCMOHA C 3AEKTPOHOM W Hy-
knoHamu | g, (8°,, — &%) £1,50-1077 (90 % . A;
puc. 2), COOTBETCTBYIOLLEE HOBbIM OFpPaHUYEHU-
fIM Ha Maccy akcoHa m, < 320 3B u m, < 4,6 3B
B Moaensix KSVZ- n DFSZ-akcrMOHa COOTBETCTBEHHO.

Pabota nopAepxaHa rpaHToM PHO
Ne 22-22-00017.
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Puc. 1. CneKkTp nponopuuMoOHaAbHOrO CHETYMKA U PE3YAbTaThI
NMOATOHKM TeOpeTUUECKOM popMo. MokasaH oXMAaEMbIN
AKCWMOHHBIN MWK ¢ 3Hepruen 9,4 kaB 1 uncaom cobbITui,
paBHbIM 30 (kprBas 3)

Puc. 2. BepxHue npeaenbl Ha KOHCTaHTy g, , MOAYYeHHble

B HacTosiLLen pabote (kpuBas 1), B CpaBHEHUK C pe3yAsTaTaMu
9KCMEPUMEHTOB NO PE30HAHCHOMY MOTAOLLEHUIO aKCUOHOB
AAPOM 69Tm 1 MOUCKY aKCUOINEKTPUUECKOTO addeEKTa

¢ Si(Li)-aeTeKTOPOM U XXMAKOKCEHOHOBBLIM AeTekTopom LUX,
OorpaHUyYeHUAMU U3 HEMTPUHHOW cBETUMOCTH COAHLA

N aCTPOPU3NUYECKMMM OrPaHUUEHNAMM

laBputok K0. M., laHranwes A. H., AepbuH A. B., ApauHeB U. C., Kazanros B. B., Ky3abmuHoB B. B., Mukyany M. C.,
MyparoBa B. H., TekyeBa A. A., YHxakoB E. B., Akumerko C. 1. // Nucbma B XXIT®. 2022. T. 116. Bein. 1. C. 13-19.
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[MOUCK HU3KO3HEPrETUUECKUX CUTHANAOB
OT ObICTPbIX PAAMOBCNAECKOB C AeTekTopom Borexino

A. B. AepbuH, U. C. ApauHeB, U. C. Nomckasi, B. H. MypartoBa,

H. B. Hus3oBa, A. A. CemeHoB, E. B. YHXakoB

O1aeneHne HENTPOHHbIX ccaeaoBaHui HULL «KypyaTtoBCKmi MHCTUTYT» — [TUA®,

Konabopauus Borexino

boicTpble paauoscnaeckn (BPB) - eaMHUYHBbIE
PaAMOMMMYAbCbl  AAMTEABHOCTBIO HECKOABKO MMWA-
AUCEKYHA C OYEHb BbICOKOWM MHTEHCUBHOCTbIO M3AY-
yeHus. Bnepsble BPB 6biAv 06HapyxeHbl B 2007 T.
HabAtopaemas aucnepcus papMocurHasa ykasbliBa-
€T Ha WX BHEranakKTMUYECKOE MPOUCXOXAEHME. XOTS
CyLLecTByeT psaa moaenei BPB, BkAtouas Takve opu-
r’MHAAbHbIE, KAK KOHBEPCHS aKCMOHHbIX 3BE3A B $O-
TOHbl B MarHMTHOM MNoOAe, npupoaa BPB ocTaetcsa
3araakon. OueHnBaemas uyactota bPB cocraBasieT
2 000 cobbIT1it B CYTKM Ha Bce HebO.

BbIA  BbINOAHEH MOUCK HENTPUHHbLIX CODObLITUIA
B Koppersiunn ¢ 42 Hanboree UHTEHCUBHbIMK BPB
C WCMNOAb30BaHWEM AaHHbIX AeTekTtopa Borexino
B nepuvop 2007-2021 rr. Mbl UCKaAM CUrHaAbI
¢ aHepruen bonee 250 kaB B npeapenax BpeMeHHOro
okHa +1 000 ¢ OTHOCWUTEABHO BPEMEHU OBHapyxe-

HUA KOHKpeTHoro BPB (puc. 1). bbin npyMeHeH anb-
TEePHATUBHbIM MOAXOA, OCHOBAHHbIM HA NOUCKE XapaK-
TEepHON GOPMbI CMEKTPaA 3AEKTPOHOB OTAAYM, BO3-
HUKaOLWMX MPU PacCessHUM HEWTPWUHO, B CyMMap-
HOM cnekTpe aeTektopa Borexino. PaccwmatpuBa-
AMCb ABa CMEKTPa HEMTPUHO: MOHO3HEpPreTMyeckas
AMHWUSI U CMEKTP, OXMAAEMbIA OT BCMbILWKKA CBEPX-
HOBOW 3BE3Abl. TakMe Xe CMNEKTPbl pacCcMaTpuBa-
AVCb AASI ANEKTPOHHbIX aHTUHEWTPUHO, pPerncTpaumus
KOTOPbIX MPOMCXOAMT MO peakunn obpatHoro f-pac-
napa. CTaTMCTUYECKU 3HAYMMOTO MPEBbILLEHUSA HaA
¢$OHOM He HabAopanoCb. BbiAM yCTAHOBAEHbI Hau-
6onee cTporme BepxHUE NpeAenbl Ha GAHOEHCHI HER-
TPUHO BCEX apomMaToB, CBA3aHHbIX ¢ BPB, B Anana-
30He aHepru HenTpuHo 0,5-5,0 MaB (puc. 2).
Pabota NnoAAEpPXaHa rPaHTOM
Ne 21-12-00063.
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Puc. 1. CobbiTna petektopa Borexino ¢ aHepruen 6onee
0,25 M3aB B nHtepsane £5 000 ¢ OTHOCUTEABHO NPUXOAQ
Hanbonee MHTEHCUBHOTO ObICTPOrO PAaAMOBCIAECKA B HalLen
lanaktuke (FRB 200428)

Puc. 2. BepxHue npeaenbl Ha GAOEHCHI MOHO3HEPreTUYECKUX
HENTPMHO OT 42 Hanbonee MHTEHCHBHBbIX ObICTPbIX
paanoBcnaeckoB (90 % y. A.)

Borexino Collab., Appel S., ..., Derbin A., ..., Drachnev I, ..., Lomskaya ., ..., Muratova V., ..., Semenov D., ...,

Unzhakov E. et al. // Eur. Phys. J. C. 2022. V. 82. No. 3. P. 278.
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66 B KPOBW NAUUEHTOB C AEMEHLUMUEN C TeAbLaMK \eBU
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67 MOXET AU OLLEHKa KOHLIEHTPALMKU FEKCO3UACPUHTO3MHA KPOBHU
6bITb Mapkepom GBA-accoummpoBaHHOM Bone3HU MapKMHCoOHA?

CHUXEHME 9KCMPECCUU Oi-CUHYKAEMHA CNOCOOCTBYET
69 3aMeAANEHUIO pa3BUTUA PaHHEN HEMPOMATOAOTUM
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70 BHeKAeTOUHblEe BE3UKYAbI KAK HOCUTEAW XOAECTEPUHA,
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HapylweHue akTMBHOCTU TMAPOAA3 CGUHTOAUTTMAOB B KPOBM
NauMEeHTOB C AeMEeHUUEN C TeAbLaMu AeBU U NaLMEHTOB
C MHOX€ECTBEHHOW CUCTEMHOW aTpoPUEN

T. C. YeeHko™ 2, K. A. CeHkeBuu® 2, A. . bespykosa?, I. B. bariaakosa®, K. C. baluapoBa?,

A. C. XypaBneB?, E. B. [paueBa?, A. B. KyapeBatbix*, U. B. MuatoxuHa? 4, W. B. Kpacakos®,

A. A. Xybaaposa®, M. B. ®ypcosa’, A. B. 3axapos®, A. A. Tumogeesa?, 0. A. MpuiumHa?,

E. W. Manbumkosa®, H. M. 3anyukas®, A. K. EmeabsiHoB 2, E. 0. 3axapoBa®, C. H. MueanHa 27

1 01aeneHEe MOAEKYASIPHON M paaraLMOHHON 6uopuamnkm HULL «KypuaToBCKui MHCTUTYT» — MTUA D
2 MepBbivi CaHKT-leTepbyprekmii rocyAapCTBEHHbIN MEAULIMHCKMIA YHUBEPCHUTET

uM. akaa. M. . NaBnroBa

3 MeAMKO-reHETUUECK I HayUYHbIN LEHTP MM. akaa. H. 1. boukoBa
4UHCTUTYT Mo3ra uenoBeka um. H. I1. bextepesoi PAH
5 BCepOoCCHICKMI LIEHTP 3KCTPEHHOM M pasnaLMOHHON MeAULMHbI uM. A. M. HukugpopoBa

MYC Poccuumn

8 HaLmoHaAbHbIA MEAMLIMHCKUI MCCAEAOBATEABCKMI LIEHTD MCUXHUATPHUM U HEBPOAOTUU

um. B. M. bextepeBa
"UHCTUTYT aKCepUMEHTaAbHOM MEANLIMHbI

CUHYKAEMHOMATUK — Tpynna HeMpoAEreHepaTus-
HblX 3a00AeBaHWM, K KOTOPbIM OTHOCATCS HOAE3Hb
MNMapkuHcoHa (BI1), aemeHumMsa ¢ TeAbuamu NeBH
(ATA) 1 mHOXecTBEeHHas cuctemMHasn atpodusa (MCA).
B ocHoBe natoreHe3a CUHYKAEMHOMATUI AEXMT Ha-
KomnAeHWe U arperaums 6enka o-CMHYKAeMHa B ro-
AOBHOM MO3re, HO MOAEKYAIPHBIE MEXaHW3Mbl CUHY-
KAEMHOMNaTUI 0CTatoTCA HEU3BECTHbIMU. [locreaHMe
AaHHble nokasanu, uyto ATA v Bl xapaktepuayroTcs
N3MEHEHNEM aKTUBHOCTU AU3OCOMHbBIX GEPMEHTOB,
YTO MOATBEPXKAAET FMMNOTE3Y O POAU AUCHYHKLIMU AU-
30COM B MatoreHese CMHyknenHonatuin. MccaepoBa-
HWUKW, MOCBSILLEHHbIX OLEHKE aKTMBHOCTU AM30COM-
HbIX dpepmeHToB nNpu MCA, paHee He NPOBOANAOCH.

B aaHHOe uccaepoBaHMe 6bINO BKAOUEHO 163
nauneHTa ¢ blM, 44 naunenta ¢ ATA, 30 naumMeHToB
¢ MCA n 159 HeBpPOAOTMYECKU 3AOPOBbIX WMHAW-
BUMAYYMOB (KOHTPOAb). OueHKa aKTMBHOCTU AM30-
COMHbIX pepmeHToB (GCase, GLA ASMase) 1 cooT-
BETCTBYHOLUMX cybCcTpaToB chuHronnnmuaos (HexSph,
LysoGb3, LysoSM) npoBoAnAach ¢ MOMOLLbIO BbICO-
KO3DDEKTUBHOM XMAKOCTHOM XpomaTtorpadum ¢ TaH-
AEMHOM Macc-cnekTpometpuen (BaOXX - MC/MC)
B KpoBu. OueHka akcnpeccun reHoB (GBA, GLA,
SMPD1), KOAMPYIOLLMX COOTBETCTBYHOLLME UCCAEAY-

emble ¢pepmeHThbl (GCase, GLA ASMase), npoBoOAU-
A@Cb C MOMOLLBIO KOAMYECTBEHHOW MOAMMEPA3HOM
LEMHON peakuMuM B pPexXnMe peanbHOro BPEMEHMU
¢ 30HpamMu TagMan B kaeTkax CD45+ nepudepu-
YECKOW KPOBM, MOAYUYEHHbIX METOAOM MarHWTHOro
COpTUHTa.

lMokasaHo cHUXeHWe akcnpeccun reHa SMPDI,
KOTOPbIA  KOAMPYET  KUCAYHD  COUHTOMWEAMHA3Y
(ASMase), B knetkax CD45+ y naumeHtoB ¢ MCA
MO CPaBHEHMIO C KOHTPOAEM. B TO Xe Bpems akTuB-
HocTb ASMase 6bina CHUXEHa B KPOBWU MaLMEHTOB
¢ MCA v naumeHToB ¢ ATA N0 CpaBHEHUIO C NALMEH-
Tamu ¢ bll, a Takxe y naumeHToB ¢ MCA no cpaBHe-
HUIO C KOHTpoAeM. Takxe nokasaHa MOBbILIEHHas
KOHLEHTpaUMs rekco3nncodmHrosnHa (HexSph) y na-
umMeHtoB ¢ MCA n nauueHToB ¢ ATA NO cpaBHEHUIO
€ nauueHtamu ¢ bl 1 koHTpoAeM.

AaHHOEe MCCAepOBaHWE ABASIETCA OCHOBOMOAAra-
FOLLIMM AAS AQAbHENLLMX PaboT, NOCBALLEHHbIX POAU
MeTaboAM3Ma COUHIOAMMMAOB B MaToOreHe3e CUHY-
KAEMHONATUK. M3meHeHne KoHuUeHTpaumm HexSph
MOXET paccMaTpMBaTbCA Kak NoTeHUMAAbHbIN B1O-
Mapkep MCA n ATA.

Pabota BbINOAHEHA NpPU  MOAAEPXKKE
PO®UN Ne 20-015-00116.

rpaHTa

Usenko T.S., Senkevich K.A., Bezrukova A.l., Baydakova G.V., Basharova K.S., Zhuravlev A.S., Gracheva E.V., Kudrevatykh A.V.,
Miliukhina I.V., Krasakov I.V., Khublarova L.A., Fursova I.V., Zakharova D.V., Timofeeva A.A., Irishina Y.A., Palchikova E.I.,
Zalutskaya N.M., Emelyanov A.K., Zakharova E.Yu., Pchelina S.N. // Mol. Neurobiol. 2022. V. 59. No. 4. P. 2277-2287.
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MOXET AV OLIEHKa KOHLEHTPaLUKU reKCO3UACHUHIO3UHA
KpoBU bbITb Mapkepom GBA-accoummMpoBaHHOM HOAEIHU

[NapKnHcoHa?

A. 3. KonbitoBa?l, T. C. YceHko™?, I. B. BaripakoBa®, M. A. Hukonaes™?, K. A. CeHkeBuy® 2,
A. A. UsromyeHko?, A. A. Tropur?, U. B. MunoxuHa® 4, A. K. EmeabsHoBY 2, E. 0. 3axapoBa?®,

C. H. MueamHa' 2

1 OtaeneHmne MOAEKYASIPHOM W pasraLMoHHON 6uopuamnkm HULL «KypuatoBCKui UHCTUTY T — MTUA®
2 MepBbiti CaHKT-IeTepbyprckmii rocyaapCTBEHHbIN MEANLIMHCKMIA YHUBEPCHTET

uM. akaa. U. . NaBroBa

3 MeAMKO-reHETUUECKIMI HayUYHbIN LEHTP MM. akaa. H. 1. boukoBa
4 MHCTuTyYT Mo3ra YenoBeka mm. H. I1. bextepesor PAH

MyTaumm B reHe GBA1 npuBOASIT K peEAKOMY ay-
TOCOMHO-PELIECCUBHOMY 3aboAeBaHUIO - BOAE3HMU
lowe (Bl n aBaatoTca GakTopOM BbICOKOrO pPUCKa
60ne3HU [MapkrHcoHa (BIT). Mpu 3TOM pUCK pa3BUTUS
Bl noBbiwaetcsa B 8-10 pa3y retepoO3nroTHbIX HOCK-
Tenen myTaumi B reHe GBA 1. TeH GBAL KopMpyeT Au-
30COMHbIN PpepmMeHT rarokoLepebposrpasy (GCase),
KOTOPbIM pacLLenAfeT AM3OCOUHIOAUMUABI, @ UMEH-
HO rAtoKo3uALEepebposnp (GlcCer), A0 TAHOKO3bI
n uepamupa. Mpun Bl cHMxeHne aktneHoct GCase
B AM30COMax MPWMBOAMT K HakonaeHuto GlcCer
N TAOKO3UACOUHTO3UHA (GlcSph), obpasytoulerocs
npu aeauetmanpoBanum GlcCer. MNpu passutnm Bl
y HocuTener MyTauui B reHe GBA1 (GBA-BI) Takxe
HabAopAaeTCA He3HaAYUTeAbHOE, HO CTAaTUCTUYECKM
3HaUMMOE CHUXeHMe akTuBHocTM GCase 1 noBblLLe-
HUWE KOHLIEHTPALMKU rekco3nacduHrosmHa (HexSph)
(cmecn GlecSph n ranakto3nacduHrosnHa (GalSph))
B KPOBU (pUC.).

MyTaunn B reHe GBA1l obAapatoT HU3KOW MeHe-
TPaAHTHOCTbIO B OTHOLLEHWKU pa3BuTna bIl. Tak, y na-
uMeHToB B Bo3pacTte 80 AeT 1 cTaplle KAMHUYeCcKas
KapTWMHa 3aboneBaHWA pas3BuBaeTcs Y 9-30 % Ho-
cutenen mytaumn B reHe GBAL. Ao cux mop octa-
€TCA HEW3BECTHbIM, YTO ABAETCA TPUITEPOM pa3Bu-
™8 Bl y Hocutenen mytaumii B reHe GBAL.

B pamkax paHHOM pabotbl ObiAa conoctaBAe-
Ha aktMBHOCTb GCase KM KoHueHTpauus HexSph
B KpoBM nauneHtoB ¢ GBA-BIM mn cnopaanyeckoin
BM (cbM), BI,L 6eccUMNTOMHbIX HOCUTEAEW MyTa-
UM B reHe GBA1 (GBA-HOcUTEAM), @ Takxe AML,
KOHTPOAbHOW Tpynnbl C MCMNOAb3OBaHWEM METOAA

BbICOKOIPPEKTUBHON XUAKOCTHOM XpomaTtorpaduu
B COYETAaHUM C TAHAEMHOW MacC-CNeKTPOMETPUEN.
Kak 1 0XKAaAOCh, B rpynne nauueHToB ¢ bl HabAto-
AANOCb 3HAUUTEABHOE CHUXEHME akTMBHOCTN GCase
W MOBbILLEHWE KOHLEeHTpaumMm HexSph B nepudepu-
YECKOW KPOBMU.

BrepBble NokaszaHO CHWXEHUE aKTUBHOCTU
GCase “ noBbllWeEHWE KOHUeHTpaummn HexSph B
KPOBW He TOAbKO Yy naumeHtoB ¢ GBA-BI, HO u y
6€CCUMMNTOMHbIX TEeTEPO3UIrOTHbIX HOCUTEAEN MY-
Taumn B reHe GBA1 Kak Mo CPaBHEHWUIO C KOHTPO-
AeM, Tak U co cbll. BaXHO OTMETUTb, UTO KOHLIEH-
Tpauma HexSph B KpoBM ObiAna CTATUCTUUECKU 3Ha-
YMMO BbllLe y naumeHToB ¢ GBA-BI no cpaBHeHMIO
¢ 6eccmnToMHbIMKU GBA-HOcHTEASIMW. T10AOBHbBIX
pasAMUMi He HabArOAAAM NMPU OLEHKE aKTMBHOCTU
GCase. MNauneHTbl ¢ GBA-BIMT 1 GBA-HOocUTEAN BbIAK
CTpaTMGUUMPOBaAHbI B TPynnbl B 3aBUCMMOCTU OT
TSXKECTU MyTauuh B reHe GBAL: HOCUTEAU «AEFKUX»
N TKEAbIX» MyTauWl COOTBETCTBEHHO (TabAa.). UH-
TEPECHO OTMETUTb, UTO MOBLILLIEHHAA KOHLEHTPALMSA
HexSph B KpoBM ocTaBaAaCb CTAaTUCTUUECKU 3HAUU-
MO accoummpoBaHa ¢ bl TOAbKO y HOCUTEAEN «Aer-
Kux» MyTaumi B reHe GBAL.

Takum 06pa3oM, MOAYYEHHbIE Pe3yAbTaTbl MO-
3BOASAIOT CAEAaTb BbIBOA O TOM, UYTO OLEeHKa HexSph
B KPOBU sIBASiIETCS BoAnee UyBCTBMTEAbHLIM MapKe-
pom BIT n MoxeT 6biTb paccMOTpPeEHa B KauyecTBe
6ruomapkepa pas3BuTns Bl y HocuTener mMyTaumin
B reHe GBAL.

Pabota BbINoOAHEHA MpU NOAAEPXKe rpaHTa PHO
Ne 19-15-00315.
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AkTBHOCTb GCase (a) 1 KoHLEeHTpauuMsa HexSph (6) B KpoBM UCCAEAYEMBbIX FPynn nauneHToB: * — p < 0,05 No cpaBHEHUIO
C KOHTpoAeM; ** — p < 0,05 no cpaBHeHUto ¢ GBA-HocHTeAIMU

Tabanua. KAMHWUECKME U BUOXMMUYECKME AaHHBIE MALMEHTOB UCCAEAYEMbIX TPy

fpynna Moa Myraunu AktuBHOCTb GCase, MM/A/Y, KoHueHTpauunsa HexSph, Hr/MA,
Mt (m/X) Bospact, ret| B rene MeAnaHa (MUH. — MaKc.) MeAuaHa (MUH. — MaKc.)
TOB GBA1 : ’ ’ ’
xfgg’(‘; 70/100(62,6 + 10,3|  H/a 6,39 (1,54-32,13) 2,59 (0,49-9,87)
(N C=51n77) 68/109 64,4 + 10,1 H/a 6,74 (1,73-23,01) 2,63 (0,98-13,23)
3,84 (1,34-8,31) 4,32 (2,22-9,88)
11 - N370S
GBA- 1-N227S «\erkue» «TaXeAble» «\erkue» «TaxXenble»
Hocuenn | 8/13 | 552+ 2.8 6 - L444P | wmytauum GBA1 myTauum GBA1 myTauum GBA1 MyTaumm GBA1
(N =21) 1-1327P (N =15) (N =6) (N =15) (N=26)
1 -M124T
1-G241R | 3 48(1,35-8,31) | 4,15 (2,61-5,69) | 3,89 (2,54-9,88) | 4,59 (2,22-6,35)
4,49 (1,29-7,53) 6,65 (1,68-127,44)
«\erkue» «Taxenble» «\erkune» «Taxenble»
GB'_A_BH 8/10 | 59,9+25 10 - L444p MyTaummn GBA1 mMyTaumm GBA1 mMyTaumm GBA1 MyTaummn GBA1
(N =18) 8 - N370S (N =8) (N=9) (N =8) (N=9)
5,39 (1,68-
4,60 (1,29-6,89) | 3,99 (1,48-7,53) |7,62 (2,36-12,23) 127.44)
(N Er?’?) 16/21 (22,0 + 3,56 H/A 0,29 (0,01-0,66) 634,68 (185,76-1523,40)
3HaueHne| p= _
b - 0,985 p=0,151 H/a p<0,05 p<0,05

Kopytova A.E., Usenko T.S., Baydakova G.V., Nikolaev M.A., Senkevich K.A., Izyumchenko A.D., Tyurin A.A., Miliukhina I.V.,
Emelyanov A.K., Zakharova E.Yu., Pchelina S.N. // Mov. Disord. 2022. V. 37. No. 8. P. 1779-1781.
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CHMXEHME IKCMPECCUU O-CUHYKAEMHA CMOCOOCTBYET
3aMEANEHUIO PA3BUTUSA PaHHEN HEMPONATOAOIMU B MOAEAU
6one3HU [MapKMHCOHA Yy APO30PUADI

H. M. fToromupos, E. M. Aatbinosa, E. B. PsboBa, O. U. boabluakoBa, A. E. Komuccapos,

C. B. CapaHueBa

OTAEAEHUE MOAEKYASIDHOM M paanaLmMOHHON bropuamku HULL «KypyaTtoBCKui MHCTUTYT» — [TUA®

BonesHb MapkuHcoHa (BI1) - 310 HeWpoaereHe-
patBHOe 3aboneBaHMe, xapakTepuaytolleecss 06-
pasoBaHMEM Tenel, A\eBU U NPOrpeccupytolen no-
Tepern AODAMUHEPTUYECKUX HENPOHOB B YEPHOM
cybCcTaHUMKM TOAOBHOrO Mo3ra. TeAbLia AeBU npe-
MMYLLLECTBEHHO COCTOSIT M3 6eAka o-CUHYKAEWHa,
KOTOPbIM UIPAET KAKOYEBYIO POAb B NATOGU3UONOTUN
BlM. Aabda-CMHykneuH Kopaupyetca reHom SNCA,
pacrnoAOXeHHbIM Ha 4-i xpoMmocome. B HacTosiLee
BpeMSA onucaHo wecTb MyTaumn B reHe SNCA, ac-
COUMMPOBAHHBLIX C ceMenHoWn dopMol 3aboneBa-
HUA. Ikenpeccus reHa SNCA yenoBeka, a Takxe
ero ¢opm ¢ mytauuamum A30P n A53T y Drosophila
melanogaster ¢ WCNOAL30BaHWEM TeMnepaTypHo-
3aBucrumon cuctembl UAS-GAL4/GAL8O B TeueHue
ONPeAENEHHbIX NMPOMEXYTKOB BPEMEHM MO3BOAAET
OLEHWTb CTEMEHb Pa3BUTUS HEMPOMNATOAOTUN.

B Halwem nccaepoBaHUKM akcnpeccusa reHa SNCA
3anyckanacb TOAbKO Ha B3POCAOW CTapuKM pasBu-
TUA AMHWIA APO30OUABI B TEUEHWE OAHOW WMAM ABYX
HEeAEAb C MOCAEAYHOLLMM MNOAABAEHWEM 3JKCNpec-
CWM TeHa BMNAOTb AO YETBEPTOM HEAEAU XU3HU MYX.
BbIAO  MPOAEMOHCTPUPOBAHO, YTO CTENEHb pas-
BUTUA HEWPOAEreHepaLumn CyLeCTBEHHO 3aBUCHUT
OT MPOAONKMTEABHOCTM 3Kcnpeccun reHa SNCA.

JKcnpeccuss reHa B TeueHMe 6Honee AAUTEABHOTO
nepuvopa BpeMeHW Bbi3biBara rmbenb podamuHep-
FTMUYECKUX HEMPOHOB, CHUXEHWE YPOBHS A0OpaMUHa
N AOKOMOTOPHOW aKTMBHOCTU. BaXHO OTMETUTb, YTO
nopaBaeHne akcnpeccun reHa SNCA NpUBOAMAO
K 3AMMWHAUMKM PacTBOPMMOM PaKLMKU  O-CUHY-
KAEMHa B OTAMUME OT HEpPacTBOPUMOM GpakLuM.
MNMocae HBAOKMpOBaHUA aKcnpeccun reHa SNCA Mbl
He HabAAAAM AAAbHENLLErO Pa3BUTUSA HeMponaTo-
AOTUK. Taknm 06pa3oM, Mbl CKAOHHbI MpeAmnoAarartb,
yto pactBopuMaa GopmMa o-CUHYKAEMHA BHOCUT
OOAbLUNIA BKAGA B Pa3BUTME NATOAOTMM Ha PaHHMX
cTaausix 3aboreBaHusA.

B atoit pabote Mbl M3YyUMAM BAMSIHUE 3anycka
M nopaBAeHUA akcnpeccun reHa SNCA Ha pasBu-
TMEe HEeMpOoAereHepaTMBHOIo npouecca y D. melano-
gaster. TllpoBepeHME TaKMX WCCAEAOBAHUM  He-
06X0AMMO AN MOHUMMaHWS Hayana W nporpec-
CMPOBaHUA MATOAOrMUYECKMX M3MeHeHMr npu bl
U APYTUX CUHYKAEOMNATUAX, @ TaKXe AAA OMpepene-
HWA BPEMEHHbIX MWMHTEPBAAOB «TepaneBTUYECKUX
OKOH», KOTA@ Pas3BMBAKOLIMECH AEreHEepPaTUBHbIE U3-
MeHeHWA Bce elle obpatuMbl U NpUMeHsemas Te-
panua Hanbonee adHEKTUBHA.

Golomidov I.M., Latypova E.M., Ryabova E.V., Bolshakova 0.l., Komissarov A.E., Sarantseva S.V. // J. Neurogenet. 2022.

V. 36. Iss. 1. P. 1-10.
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BHEKAETOUHbIE BE3NKYAbI KaK HOCUTEAN XONECTEPUHA,
HE CBA3aHHOIO C AUMONPOTENHAMMU

C. B. NaHpa' 2, H. A. Bepros?, H. A. ®eaoposa?, M. B. ®uratos?, P. A. lNMaHTuHal, B. C. bypaakoB?,

E. FO. BapporomeeBa?, B. A. ImaHyanb?

1 OTAeAeHME MOAEKYAPHOM M pasraLMOHHON buopuankm HULL «KypuatoBCKuii MHCTUTYT» — MTUA D
2 Mepsbiti CaHKT-INeTepbyprekmii rocyAapCTBEHHbIN MEAULIMHCKMIA YHUBEPCHUTET

umM. akaa. M. . NaBnroBa

JKCTPaKAETOUYHbIE YacTUlbl (QY) nNAa3mbl KPOBU
OTAMYAIOTCH KPaWHEW TeTeporeHHOCTbd U Pa3Ho-
06pa3HbIM  MPOUCXOXAEHMEM, OBHapyXUBarOTCH
BO BCeX OMOAOTMYECKMUX XMAKOCTSIX: KPOBM, MoOue,
CAKOHE M TPYAHOM MOAOKE - M KOHAMLIMOHWMPOBAH-
HbIX Cpeaax MOCAE KyAbTMBMPOBAHUA B HUX KAe-
TOK MEPEBMBAEMbIX KAETOUHbIX AMHUKW. Pasmepbl
34 aexaT B AManaloHe OT AeCHATKa HaHOMETPOB
A0 10 MKM. Cpean Y MOXHO BbIAEAUTb IK30MEPHbI
(< 50 HMm), 3k3ocombl (30-150 HM), 3KTOCOMbI, UAK
BblNapatowme mMukposedukyabl (100-1000 Hm),
anontotnyeckne tena (1000-5000 Hwm), murpa-
combl (500-3000 HM) MW KpyrnHblIE OHKOCOMbI
(1000-10000 HM). Cpean MNEPEYMCAEHHDBIX BMU-
AOB 34 NpUHATO BblAEAATb Manble Y (SEP) - ak3o-
Mepbl 1 3K30COMbI M Y MPOMEXTOUHOIro/BOAbLLOTO
pasmepa (m/IEP) - yacTtuupbl BCEX OCTaAbHbIX MOA-
TMNOB. NOCKOAbKY pa3mMepbl MOTyT NepeKpbiBaThCA
ANSI OTHECEHMA KOHKPETHOM 3Y K TOMY WMAM MHOMY
MOATHIY, NOAAraTbCsl MCKAIOUUTEABHO Ha MX pa3mep
HepoCTaTOuHO. HeobxoaMMO  yuuTbiBaTb 0cobeH-
HOCTM MOpPPOAOTMM SY, B YACTHOCTU HAAMYMUE BHY-
TPEHHEN MOAOCTU, HaAuune OUCAOMHOM AMMUAHOM
MeM6paHbl, MAOTHOCTb U HaAM4YME WAW OTCYTCTBME
onpeaeneHHbIx 6EAKOB U AMNUAOB. CyLLIECTBEHHbIM
bakTopom aBAseTCA U BroreHes 4.

M3BECTHO, YTO XOAECTEPWMH COCTaBASIET CYLLECT-
BEHHYIO UaCTb AMMMAOB 3K30MeEPOB. B 3aBrncumoctu
OT WCTOYHMKA MOCTYNMAEHUA BbIAEAOT ABA OCHOB-
HbIX MyTM MeTaboAM3Ma XOAECTEPUHA: SK30rEHHbIN
(C NMWEN) N SHAOTEHHbIN. OK30reHHbI XONECTEPUH
B OrPaHMYEHHOM KOAMYECTBE BCACbIBAETCA B KU-
LUEYHNKE B COCTaBe AMMUAHBIX MULEAA. Aanee OH

B COCTaBE XMAOMWKPOHOB AOCTUraeT renatoumtoB,
rAe noaBepraetcss actepudukaumm AMb6o npeBpa-
LLLAETCA B COAM XEAUYHbIX KUCAOT. BUOCKMHTE3 3HAO-
reHHOro XOAecTepuMHa M3 aueTUA-KoA ocyllec-
TBASIETCA B OCHOBHOM B renatoumtax M B CA€AOBbIX
KOAMUECTBAX — B SHTEPOLUTAX TOHKOTO KULLIEYHMKA.
YacTb XOAecTepuMHa BbLIBOAUTCS C XEAUblO, a ApY-
ras — NoOABepraetcs actTepudmnKaLmm.

Llenb HacTosilen paboTbl — M3y4nUTb 3K30OMEPHI
M 3K30COMbI, BbIABUTb 0OLLME CBOMCTBA U 0CODOEH-
HOCTM 3K30MEPOB, @ TaKXe MPEANPUHATb MOMbITKY
BbIIBUTb XOTA Bbl HEKOTOPbIE MeTaboAUUYECKME MPO-
LECCbl B KAETKE W OpraHusMe B LEAOM, KOTopble
NPMBOAAT K 06pa30BaHMIO 3K30MEPOB.

bbin0 nokazaHo: 1) 9K30Mepbl ABAAKOTCA MOA-
HOUEHHbIMW 3Y, T. K. HecyT TeTpacnaHWHOBbIE
Mapkepbl CD9, CD63 n CD81; 2) cuHTE3 3K30Me-
pOB He CBA3aH C r’MOEAbID KAETOK; 3) 3K30Mepbl He
MOryT ObITb a@CCOLIMMPOBAHbI C AMMOMNPOTEMHAMMU,
T. K. HEe HecyT BUOMapPKEPOB, XapaKTEPHbIX AAA AU-
MonpoTEUHOB, U HA0bOPOT; 4) XOAECTEPUH UrpaeT
CYLLLECTBEHHYIO POAb B MPOAYKLMU 3K30MEPOB KAET-
KaMW, HO He BAMSIET Ha NMPOAYKLIMIO 3K30COM; 5) KOH-
LEHTPaUUSa 3K30MEPOB B OpraHM3Me KOppeAupyet
C KOHLIEHTpaLMEN XONeCTEPMHA B NAA3Me, HO crabo
KOPPEAMPYET C KOHLEHTPALMEN XOAECTEPUHA B AU-
nonpoterHax. To eCTb He BECb XOAECTEPUH B NAA3Me
CBA3aH C AMMONPOTEMHAMMW, KaK CYUTaAOCb AO Ha-
CTOALLEro MOMeHTa.

Takum 06pa3oM, 3K30MEPbI UrPatoT CyLLECTBEH-
HYHO POAb B TPAHCMOPTE XOAECTEPUHA, MPUYEM 3TH
addeKTbl HabAIOAAIOTCA HE TOABKO in Vitro, HO U in
vivo.

Landa S., Verlov N., Fedorova N., Filatov M., Pantina R., ..., Burdakov V., Varfolomeeva E., Emanuel V. // Membranes. 2022.

V. 12. P. 618.
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N3yueHne CTPYKTYpPbl KOMMAEKCA MUENONEPOKCUAASDI
LlePYyAONAA3MUHA U a-TPOMOMHA METOAAMU MOAEKYASPHOO

MoaeAnposaHmna n MYPH

f. A. 3abpoackas, B. B. Eropos, A. B. llIBeLoB,

H. A. ®eaopoBa

OTAEAEHUE MOAEKYASIDHOM M paanaLMOHHON bropuanku HULL «KypyaToBCKum MHCTUTYT» — [TUA®

Muenonepokcupasa (MMNO) - AMMEpPHbIA reMco-
AepXalumi GepMeHT HEWTPOOUAOB U MOHOLIMTOB,
NPUHUMALOLLMI yyacThe B peakuusaXx BPOXAEHHOro
MMMyHUTETa. B npouecce AerpaHyAiummn HENTPO-
durnoB MIMO akcnoHUpyeTcs, YTo NPUBOAUT K 06pa-
30BaHUI0 HEMTPOPUABHBIX BHEKAETOUYHbIX AOBYLIEK
M MeMbpaHHbIX TyByAOBE3UKYASIPHbLIX OTPOCTKOB
(MAM uMTOMEHOB). B nocaepHee apecAaTUAETUE LIK-
POKO M3yyanochb crneundumyeckoe caaszbiBaHne MIMO
C apuTpouMTamMu, TpombouUTamMu, HENTPODUAAMMU,
3HAOTEAMAABHBLIMU KAETKAMU U PAAOM KOMIMOHEH-
TOB BHEKAETOUHOrO MaTpukca. Mcnoab3oBaHue
renapuHa B KayecTBe pPacTBOPUMOIrO KOHKypeHTa
3HAUUTEAbBHO YBEAMUMBAAO BbicBoboxaeHne MIO
M3 BHEKAETOYHOIO MaTPUKCa U KAETOUHOM NOBEpPX-
HocTi. MMO kataAnsupyetr obpas3oBaHWE XAOPHO-
BatucTon Kncaotbl (HOCI) 1 Apyrux akTMBHbIX GOpM
raAOreHoB C LUTOTOKCMUYECKUMU CBOMCTBAMM.

Pabota noceBsilleHa W3YYEHUIO CTPYKTYPHbIX
XapakTePUCTUK  KOMIMAEKCA  «MMEAOMEPOKCUAA-
3a - LepyAonAa3MuH — TPOMOBUH» C UCMOAb30BaAHUEM

METOAOB MaAOYrAOBOrO paccesiHis HEWTPOHOB
B COYETAHUU C KOMMbIOTEPHBIM MOAEAMPOBAHUEM
(puc.), a Takxe METOAOM MOBEPXHOCTHOIO MAas-
MOHHOIo pe3oHaHca W TBEPAODA3HOro GpepMeHT-
HOro aHaaMsa. PaHee Hamu 6bIAO NOKalaHO, UTO
OYHKLMOHUPOBAHWE aKTMBHOW MWENONEPOKCUAASDI
npu BOCMAAEHWW, HECMOTPS Ha HaAMuMe B Kpo-
BU M3ObITKa LIEpyAONAA3MMHA, MOAABASIOLLENO ee
AKTMBHOCTb, BO3MOXHO 3@ CYET 4acTU4YHOro npo-
TEeoAU3a LepyronrasmMmHa TpomMbuHom. B atom uc-
CAEAOBaAHUW reTeporekcamep «MUeAonepoKCUAa-
3a - LUEPYAONAa3MUH - TPOMOWH» ObIA MOAYUYEH
in vitro. TlocTpOEHUE MOAHOATOMHOW MOAEAU TeTe-
porekcamepa in silico ¢ yueToM rAMKO3UAMPOBaHKA
BXOASILLUMX B €ro coctaB OEAKOB MOATBEPAMAO OT-
CYTCTBUE CTEpUUECKMX BapbepoB AN 0O6pa3oBaHMs
6enoK-6eNKOBbIX KOHTAKTOB. [oKkasaHo, UTo 4YacTuu-
HbI MPOTEOAU3 LIEPYAONAA3MUHA HE BAUSIET Ha €ro
CMocobHOCTb CBA3bIBATLCA C MUEAONEPOKCUAA3ON,
M METOAOM MAaAOYrAOBOr0 pacCesaHUs HEWTPOHOB
NnoAyYeHa CTPYKTypHas MOAEAb FeTeporekcamepa.

AL

Y q

CTpyKTypHaa MoAeAb
komnaekca TRB-CP-MPO-
MPO-CP-TRB, noay4yeHHoro
B pesyAbTaTe AOKWHTa,

C y4eTom
FAMKO3UAMPOBAHWSA:

MPO - cuHui; CP -
3eneHbiit; TRB - XeATbii;
N-caxapa - cepsbii.

[eM nokasaH CMHUMM
coepamm B MOAEKYAX
MUEAONEPOKCUAA3bI, aTOMbI
Xenesa npeAcTaBAEHbI
ronybbimMu cpepamm

Zabrodskaya Ya.A., Egorov V.V,, ..., Shvetsov A.V.,, ..., Fedorova N.D. et al. // BioMetals. 2022. V. 35. P. 1157-1168.
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JKecnepuMeHTanbHOE MOATBEPXAEHME Tepanuu
MPOTOHHOIO 3axBaTa Hopa Ha KAETOUYHbIX MOAEAAX

T. A. Witam*?3, B. C. bypaakos®?, A. B. l[apmnHa® %4 A. A. [apaeBa’?4, H. X. TpaH*,
A. B. BoaHuukui® 2, E. Kyye* 5, A. A. AMepkaHoB® 6, ®. A. lNak?> 7, . N. AHapeeB®,
A. N. NobuHekuit®, K. A. LLlabaamH™ 2, H. A. Bepaos® 2, E. M. UBaHoBS, B. ®. ExoB8,

A. B. N\ebeaeB® 2, A. \. KoHesera® 24

1 OTaeneHne MOAEKYASPHOM 1 pasraLmMoHHON 6uopuamnkm HULL «KypuatoBCKui UHCTUTYT» — MTUA D

2 HUL| «Kyp4aToBCKMIA UHCTUTYT»
3 UHeTnTyT umtonormm PAH

4 CaHKT-1eTepbyprckmii MOAMTEXHUYECKMUI YHUBEPCUTET lNeTpa Beankoro

5 LleHTp npoToHHOM Tepanumn MeanLUMHCKOro MHCTUTYTa uM. bepesnHa Cepres

8 OtaeneHme nepcnekTuBHbIX paspaborok HULL «KypyatoBCKMi MHCTUTYT» — [TUA®
7 O1aEA MeanLMHCKOM paanororumn HULL «KypyaToBCKui MHCTUTYT — [TUA®

8 OTaeneHne HEUTPOHHbIX MccaeaoBaHuM HULL «KypuaToBCKui nHCTUTYT — [TUA®

LleAnbto  pA@HHOMO  UMKA@  WMCCAEAOBaHWI  Bbina
OLEHKa CEHCUMOMAM3MPYIOLLETO NoTeHuMara Hopco-
AEPXALLUMX COEAMHEHWUI NPU MPOTOHHOM OBAYYEHUM
Ha nuke bparra KyAbTMBMPYEMbIX KAETOK TAMOMBbI.
MpoTOHHasA Tepanusi WUCMOAb3YETCA AASI AEYEHUS
MHOIMMX BWAOB 3AOKAYECTBEHHbIX OMnyxonen. [lpo-
TOHbI ObICTPO TEPSAIOT SHEPTUIO B TEUEHME MOCAEA-
HUX HECKOAbKMX MMUAAMMETPOB MNPOHUKHOBEHMUSA
B TKa@HM, UTO MPUBOAUT K PE3KO AOKAAM3OBAHHOMY
MUKy MOrAOLLEHHOM AO3bl, Ha3blBAEMOMY MUKOM
Bparra. 3HauMTEABHO YBEAWYUTb IPPEKTUBHOCTb
METOAOB Ay4YEBOW Tepanuu MOXET NPUMeEHEHMEe
OMHAPHbIX TEXHOAOTUI, NMPU KOTOPbIX NOPaXatoL i
3QPEKT MPOTOHHOIMO MU3AYYEHUA AOMOAHUTEABHO
YCUAMBAETCS MpPeABapUTEAbHbIM  M3OUpPaATEABHbBIM
HaKOMAEHWEM pPaAMOCEHCUOUAM3ATOPOB B TKaHW-
MWLLEeHW. Bop-NpoToH3axBaTHas Tepanusa BO3HUKAA
B pe3yAbTaTe UCCAEAOBAHMI NO YCKOPEHUIO YacTul,
AASL TIOBbILLEHUS BUOAOTMYECKON 3DPEKTUBHOCTH
NPOTOHHOW Tepanuu. lMpeanosaranoCb, UYTO Mexa-
HU3M, OTBETCTBEHHbIN 3a yBEAMYEHUE AO3bl, CBS-
3aH C peakuuaMMK 3axBaTa NPOTOHOB aToMom 11B:
"B + p — 3o + 8,7 M3aB (puc.). Umetotca Heko-
TOpble 3KCMEPUMEHTaAbHbIE AOKAa3aTeAbCTBa TOrO,
uTo 6MoAorMyeckan adpdEKTUBHOCTb MPOTOHOB 3Ha-
UMTEABHO BbIlle AAA 11B-copepalumx KAETOK paka
npoctatbl MAM MOAOYHOM XeAe3bl. M3mepeHHble
nokasaTenM BbIXMBAEMOCTU OMYyXOAEBbIX KAETOK
npu 60p-NPOTOH3aXBaTHbIX 3KCMEPUMEHTaX AaBaAU
OCHOBaHMWEe AASl BbIBOAQ, UTO €CAM B AAAbHENLLEM

Healthy tissue

» o 8.6 MeV
£ 4

Cxematnueckoe npeacTaBAeHUe BOP-NPOTOH3axBaTHOM
Tepanuu

NMOAYUYEHHbIE AAHHbIE NOATBEPAATCH KakK in vitro, Tak
N B AOKAMHWMYECKUX MCCAEAOBAHUSIX, TO 3TU PE3YAb-
TaTbl NPEACTaBASIIOT COOOM BaXXHbIM NPOPbIB B TEpa-
MU paka C UCMOAb30BAHWEM MYYKOB YCKOPEHHbIX
MPOTOHOB.

C yyeToM MpOTMBOPEUYMBOCTM AAHHbIX AUTEPATY-
Pbl, @ TaKXe MaAOUYUCAEHHOCTM IKCNEPUMEHTAABHbIX
MCCAEAOBAHUI B 3TOM 0BAACTU LIEABIO NPEACTABAEH-
HOro LMKAA PaboT CTaAO BbIABAEHWE CEHCUOUAM3U-
PYIOLLMX 3GDEKTOB CoeAMHEeHUI Bopa npu obAyve-
HUW NPOTOHaMK B NuKe Bparra. Apyrumn cAOBaMu,
OCHOBHOM 3apadvei paboTbl ABASIAGCH 3KCMEPUMEH-
TaAbHas NPOBEPKa Ha KAETOUHbIX KYAbTYpaXxX AaHHbIX,
npeAcTaBAeHHbIX B pabote Cirrone ¢ coaBTopamu,
YTO B CAyYae MUX MOATBEPXAEHUA OTKPbIBAnO Obl
nepcnekTnBy AAS anpobaumm 6op-NPOTOH3axBaTHOM
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Tepanuu Ha XUBOTHbIX MOAEAAX U NPOBEAEHUS KAU-
HUYECKMX UCCAEAOBaHWI. B ueAoM, NpoBeAEHHbIE
paboTbl HAXOAATCS HA MUPOBOM YPOBHE UCCAEAOBA-
HWI B A@HHOI 0O6AACTU.

B nepBoW 13 npeacTaBAEHHbIX paboT Hbina NpeA-
NPWHSATA NOMbITKA BbIACHWUTb, BYAET AU UMETb MECTO
3QPEKT YCUNEHMA AETAABHOCTM OMYXOAEBbIX KAETOK
FAMOM, copepxalumx 1B, npu obAyvyeHWU NpoToHa-
MU B YCAOBUSX NKa Bparra. B akcnepumeHTax 6biAn
MCMOAb30BaHbl ABE OMYXOAEBblE AMHUW KAETOK AU-
oM, A172 u GI-Tr, NOAYYEHHbIE U3 HE3ABUCUMBbIX UC-
TOUHUKOB, U B KQUECTBE KOHTPOASI — HEOMYyXOAEBbIE
dnbpodbaacTtbl DF-2 KOXM BEK B3POCAOrO AOHOPA,
yto ABASIETCA 0ObIYHO MPUHATLIM Habopom B Mo-
NODOHbIX aKCNepuMeHTaAbHbIX paboTax. B kavecTBe
6opcoaepxallero npenapara MCNoAbL30BaAWU TeTpa-
bopar Hatpua (Na,B,0,). OOAyueHWe KAETOUHbIX
KYABTYP MPOTOHaMMK NPOBOAMAOCH Ha CUHXPOLIMKAO-
TpoHe CL-1000 HWL, «KypuaTOBCKMKA WMHCTUTYT» -
MUAD, rae 6bIA cO3paH NMYYOK NMPOTOHOB C 3HEPTU-
en 200 MaB n BceMM HacCTpoMKamu AAST AOKaAM-
3aUmMn 0bAyYaeMbIX KAETOK B 0b6AacTb NUka bparra.
C ocoboii TLAaTEABHOCTBIO ObIA MpoBeaeH nopbop
KOHUEHTpaUuuKn TeTpabopata HaTpusA, T. K. BbIAC-
HUAOCb, 4YTO BCE TPU AMHUW KAETOK MO-Pa3HOMY
MHAKTUBUPYIOTCS MPU Pa3AMUYHbIX KOHLEHTPALMAX
b6opcoaepxalero coeaMHeHusA. OKOHYaTeAbHOM
MOAE3HOM HaxOAKOM OKa3aAOCb MapasreAbHOE WU3-
yUYeHne AeTaAbHOCTU BblOPAHHbIX KAETOUHbIX AUHWI
Kak OT AEMCTBMA My4yka MPOTOHOB, Tak W y-U3AyYe-
HUA ®°Co B NpPUCYTCTBMU BbIOPAHHBLIX KOHLEHTPA-
umMi B. HeoXnpaHHO CEHCUOUAMBUPYIOLLMI 3b-
dekT TeTpabopata HaTpUa ObIA ONPEAEAEH HE TOAb-
KO AAA MPOTOHOB, HO U AASI Y-ODAYUYEHMS, UTO CBU-
AETEABCTBOBAAO HE TOABKO O GU3UYECKOW Npupoae
BO3AeNCTBUS Hopa Ha XMU3HECNOCOOHOCTb 0OAYyUEH-
HbIX OMYyXOAEBbIX KAETOK, HO U O cneundUYeckom
61oAOrMUECKOM 3PPEKTE, OKa3bIBAEMOM BblbpaH-
HbIM 6opcoaepXalnm npenapaTtoMm. MNpoBeaeHHble
9KCNEPUMEHTLI C TeTpabopaToM HaTpUs OCTaBUAM
BOMPOC O BO3MOXHOCTU U 3POEKTUBHOCTU OOp-
MPOTOH3aXxBaTHOW Tepanuu OTKPbITbIM.

Btopoe wuccnaepoBaHMe SBASETCA MPOAOAXKEHU-
eM U pa3BUTHEM nepBor pPaboTbl. OTAUUUTEABHOWM
0COBEHHOCTbIO 3TOM CTaTbM SBASIETCA KpaTHO BO3-

pocllee KOAMUYECTBO IKCMEPUMEHTAAbHbIX AAHHbIX
MO MHAKTMBaLMKU YXKe TPeX OMYXOAEBbIX KAETOYHbIX
AMHWR: ABYX TAMOM, A172 u GI-Tr, 1 OAHOM AMHUMK
onyxoAn npoctatbl, Dul45. B nccarepoBaHUe ObIA
NPUBAEYEH AOMOAHWUTEABHBIN 1B-copepxalumi npe-
napat - 6Hopkantat HaTpua (B,,H,,SH), coaepxa-
LM B TpK pa3a boAblle aTOMOB 60pa B MOAEKYAE.
Avana3oH WCMNOAb30BaHHbIX KOHLUEHTpauui 60p-
COAEPXALUMX MpenapatoB TakXe CUAbHO BO3POC
(a0 160 uan 250 MAH™Y). Mpu 0BAYyYEHUU B YCAO-
BUSIX NUKa bparra MCNoAb30BaAMCb Kak MPUMEHSIB-
LUMecs paHee NMPOTOHbI ¢ 3Heprnen 200 MaB, Tak
W TepaneBTUUECKUE C Hepruen 89,7 MaB. AaHHble
Mo BbDKMBAEMOCTU KAETOK PUKCUPOBAAUCH Kak C Mo-
MOLLIbKO MOACYETA BbIDKMBLLMX KAOHOB, Tak M C MO-
MoLLbo MeTaboanueckoro MTT-Tecta. Bce pesynb-
TaTbl MOABEPraAuCb TLLATEAbBHOM CTATUCTUYECKOM
obpaboTke. Tem HE MEHee U B 3TOM pPacCLUMPEHHOM
Kpyre 9KCMepUMEHTOB He YAaAOCb YBeAMTEAbHO
NMOATBEPAUTb BO3MOXHOCTb MOBbILLIEHUS 3OPEKTMB-
HocTM 'B-npoTOH3axBaTHOW Tepanuu OMyXOAEBbIX
3aboneBaHWi, ckopee HaobopOoT.

B paboTe nokasaHo, uto 6opkanTat HaTpus obe-
cneymBaeT AULLb HE3HAUYUTEABHOE YCUAEHUE 3ddeK-
Ta MPOTOHHOIO M3AYYEHWS HA OMYyXOAEBbIE KAETKM
in vitro.

MpeAcTaBAEHHbIE  UCCAEAOBAHMA  MOTEHLMAAA
Pa3AMUHbIX COEAMHEHUI Bopa AASt NOBbLIWEHUSA 3¢-
GEKTMBHOCTM MPOTOHHOW Tepanuu 3aBeAOMO Npe-
TEHAYET Ha OPUrMHaAbHOCTb. OUEBMAHO, UYTO B CAY-
yae MOATBEPXAEHMA OMNyOAMKOBAHHbIX paHee AaH-
HbIX M anpobaunn 6op-NPOTOH3axBaTHOW Tepanuu
Ha XWMBOTHbIX MOAEASIX BO3MOXHO BHEAPEHME 3TOM
TEXHOAOTUM B MEAMUMHCKYIO MPaKTUKy BBUAY TOTO,
yto Bopcoaepxallmii npenapaTt bopkantat HaTpUs
3aperucTpMpoBaH 1 NpUMeHseTCs A 6OP-HENTPOH-
3axBaTtHOM Tepanuu. OpAHAKO PsSIA TEOPETUUYECKMX
paboT, a TakkKe MNPEeACTAaBAEHHbIE PE3YyAbTaTbl 3KC-
NepUMEHTaAbHbIX MCCAEAOBAHUIM HE MOATBEPXAAIOT
ceHcMbuamMsmnpytowime ceonctea B npu obayueHun
OMYXOAEBbIX KAETOK MPOTOHaMKM Ha nuke bparra.
Tem He MeHee Takue OTpuuaTeAbHble Pe3yAbTaTbl
TOX€ OAHO3HAYHO BHOCST 3HAUYUTEAbHbIN BKAGA Kak
B Hay4HYytO, Tak U B MPAKTUUYECKYKO CTOPOHbI BOMPO-
ca 0 noteHumane 6op-NPOTOH3aXBaTHOW TEpanuUM.

1. Shtam T., Burdakov V., Garina A., Garaeva L., Tran N., Volnitskiy A., Kuus E., Amerkanov D., Pack F., Andreev G.,
Lubinskiy A., Shabalin K., Verlov N., Ivanov E., Ezhov V., Lebedev D., Konevega A. // Sci. Rep. 2023. V. 13. P. 1341.
2. Tran N.H., Shtam T.A., ..., Konevega A.L., Lebedev D.V. // Biomedicines. 2023. V. 11. P. 1727.
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duU3nKa AAEepPHbIX peakTopoB
U YCKOpUTENEUN

78 O6ocHOBaHWE pecypca 1 NPOANEHUE CPOKA IKCMNAyaTaLmUm
3KCNEPUMEHTAAbHbIX KAHAAOB peakTtopa [MTNK

79 Mcnonb30BaHME BbIroparoLmMx NOrAoTUTEAEr B peaktope MNMNK
ANS YBEAUYEHUA AAMTEABHOCTU KaMMNaHWu

KoppeKkTnpoBKa perrnamMmeHTa Ha OCHOBE OMbliTa
81 XMMMUYECKOro KOHTPOAS TENAOHOCUTEAEN peakTopa [MTNK
c 2012 no 2021 r.
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O6ocHOBaHMe pecypca 1M NPOAAEHNE CPOKa KCMAyaTaLmm
3KCNepUMEHTaAbHbIX KAHAAOB peaktopa [MNK

A. E. Kupxaes?, B. W. [onos?, P. M. PamasaHoBs?, C. P. ®puamaH?!

1 O1aen PU3UKN U TEXHUKK PEAKTOPOB U YNpaBAeHUE SKCrAyaTaumu SAEPHbIX YCTaHOBOK

HUL «KypuyaToBCKmMi MHCTUTYT» — [TUAD

2 HUL| «KypyuaTtoBCKui MHCTUTYT» — LIHWUW KM «[lpomeTesi»

CpoK 3Kcnayataumm 3KCNepUMEHTaAbHbIX KaHa-
AOB (BK) peaktopa MUK 13 aAlOMWHMEBbLIX CMAa-
BoB [MMK.32.000, TIMK.33.000, TMMNK.37.000,
MMK.38.000, MNK.56.000 1 UEHTPAABHOIO 3KC-
nepumMmeHTanbHoro kaHana (LU3K) MUK.51.000 6bia
obocHOBaH coOTBETCTBEHHO A0 31 mMapTta U 31 Ae-
kabpsa 2022 r. AAS NPOAAEHUS CPOKa 3KCnAyaTa-
uMn 9K B COOTBETCTBUM C pas3padoTaHHOM Mnpo-
rpamMmmon «OLeHKa TEXHUUYECKOrO COCTOSIHMA M OCTa-
TOYUHOrO pecypca IKCMNEPUMEHTAAbHbIX KaHaAOB
peaktopa MUK» Ne 22-Y3-NIMK-19.00l B 2022 1.
BbIMOAHEH KOMMAEKC MEPONPUSTUIA MO Hepaspy-
LWaroLwemMy KOHTPOAID U TEXHUYECKOMY OCBUAETEAL-
cTBOBaHMI0. MpoBeaeHbl 06CAEAOBaAHUE AOCTYMHbIX
MECT HapyxHbIx noBepxHocter IK TMNK.33.000
n U3K MUK.51.000 ¢ ncnoab3oBaHMEM BUAEOKAME-
pbl BHYTpM Baka TAXeAoBOAHOro oTpaxartens (TBO),
OCMOTP BHYTPEHHEW MOBEPXHOCTU M YABTPA3BYKO-
BOW KOHTPOAb TOALLIMHbI CTEHOK KaHaAOB, MHEBMATK-
YeCKMe UCMbITaHUS TePMETUUYHOCTU aAOMUHUEBDIX
kaHanoB. MoAyyeHbl U 06CYXAEHbI AAHHbIE KOHTPO-
ASl BOAHO-XMMKUUecKoro pexuma (BXP) TBO.

AHaAM3 M YTOYHEHHAsA OLUEHKA TEKYLLEro COCTOS-
HUSE DK NO3BOAMAM OBOCHOBATb CPOK CAYXObl aAto-
MWHUEBbBIX KAHAAOB HE MEHEee YeM Ha LIECTb A€T,
AO OKOHYaHWa 2024 1. NpW BbINOAHEHUU TpeboBa-
HUM BXP B cpepe baka TBO. Hauano otcueta cpoka
CAYXObl ONPEAEAEHO BPEMEHEM YCTAHOBKWM KaHAAOB
B 6ak TBO B koHLe 2018 r. nocAe 3a4MUCTKK OT KOp-
PO3MOHHbIX NOBPEXAEHWI. [TPUHATO, YTO pacyeTHas
CKOPOCTb POCTa MUTTUHIOB COCTaBASIET He 6onee
0,2 Mm/ropa. 310 B ABa pas3a npeBblllaeT Makcu-
MaAbHYIO 3KCNEPUMEHTAABHO MOAYYEHHYIO OLEHKY

B XOAE KOPPO3WMOHHLIX MCMbITaHUK. OnpeaeneHne
OCTaTO4YHOro pecypca 060A0UKM MO KPUTEPULO MNoTe-
pY MPOYHOCTU NPOBOAMAKM Ha kaHane [MNK.56.000
C MMHUMaAbHOM TOALLMHOMN CTEHKM.

Cpok akcnayataumm LIOK orpaHuumBaetcs Ao-
CTUXXEHUEM OAOEHCA HEUTpoHoB ¢ E > 1 MaB -
3,3 - 102 cm™2, yTo NPUMEPHO COOTBETCTBYET SHEP-
roBblpabotke peaktopa MUK - 4800 MBT - cyT.
LIOK BKAOUEH B CnNUCOK 0H60pPYAOBaHUS, HEAOCTYIN-
HOMO AASl KOHTPOAS!, MO3TOMY NMPOAAEHWE E€r0 CPOKa
3KCNAyaTauMn BO3MOXHO Ha OCHOBE WCMbITaHWM
06pa3LoB-CBMAETEAEN NO Nporpamme «MccaepoBa-
H1e obpa3suoB-cBUAETEAEN peakTopa MUK B npo-
uecce akcnayatauumn» Ne MM.240-2180. B Hacrto-
Awee Bpema nporpamma Ne 240-2180 B yactu
06pas3LoB M3 UMPKOHMEBOro crnaaBa 3-125 BbI-
NMOAHAETCHA, B Nasbl HanpasAatowen MUK.23.050
3arpyxeHbl HaBecku ¢ obpasuamu, Ux nepsasn Bbl-
rpy3ka HameuyeHa Mpu AOCTMXEHUU 3HEpProBblpa-
60Tk peakTopa MUK ~ 610 MBT- cyT.

Mo pesynbTatamM MOAOXMTEABHOIO aHaAmM3a MOAY-
YeHHbIX PEe3yAbTaTOB WCCAEAOBaHWMI 060CHOBaHO
NPOAAEHME CPOKa akcnayataummn K peaktopa MUK
M BbIMYLLEHO TEXHWUYECKOE PEeLIEeHUe, COrnacoBaH-
HOE TOAOBHOW KOHCTPYKTOPCKOM OpraHu3aumen
AO «HayuyHO-uccnepoBaTEABCKMIA N KOHCTPYKTOP-
CKWI MHCTUTYT SHEProTEXHOAOTMI UM. H. A. Aoanexa-
ASi», TOAOBHOW MaTepmranOBEAUYECKOM OpraHn3aumnen
HULL KypuatoBckuii MHCTUTYT — LIHUWM KM «[po-
MeTel», MO3BOAAIOLLEE 3KCMAYaTMPOBaATb: aAkO-
MWHKWEBBIE KaHaAnbl peaktopa MMMK ao 31 pe-
kabpsa 2024 r.; UOK - A0 dAOEHCA HENTPOHOB
CE>1MsB-3,3-10%*cm™2.

1. O6oCcHOBaHKE pecypca IKCnepuMeHTaAbHbIX kaHanoB peaktopa MUK HUL, «KypuatoBCckuit UHCTUTYT — MTUAD.
TexHnueckas cnpaBka HUL, «KypuatoBckuit nHCTUTY™ — LLHUW KM «[pomeTei» Ne 220930-01-C. 2022.
2. 0 cpoKe aKcnAyaTaLmu akcnepMMeHTaAbHbIX kKaHanoB peaktopa MUK. Texnuueckoe pelueHne Ne 22 Y3-MNUK-35.00TP

or 28.10.2022.
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NcnoAb30BaHME BbIropatoLmnx NorAoTuTenen B peakrope MUK
AN YBEAMYEHUA AAMTEABHOCTU KaMMNaHUU

H. C. XuxapeBa?, |K. A. KoHones?

, M. C. OHernH*

1 OtaeneHume Teopetuueckor ¢puamkmn HULL «KypyatoBCKmi MHCTUTYT» — TTUA®
2 O1A€A PU3MKKM 1 TEXHMKM peaKTopoB HULL «KypyaToBCKi MHCTUTYT» — [TUA®

B Hactosiwee Bpems B HUL, «KypuaToBCKUI WH-
ctutym - MUAD® BBOAMUTCA B 3KCNAyaTauMIO BbICO-
KOMOTOYHbIM peakTop MUK AN Hay4yHbIX WCCAEAO-
BaHUW. AAST YBEAMYEHWUST AAMTEABHOCTM KaMMaHWu
NPUHATO pelleHne paspabotatb HOBbIM MPOEKT
AKTMBHOW 30Hbl, COFAAGCHO KOTOPOMY TEMAOBbIAEAS-
towne cbopkm (TBC) 6yayT 3ameHeHbl Ha TBC ¢ Bbl-
roparoMMM NOrAOTUTEASIMU. B nepByto ouepepb
NpPeAnoAaraeTcsl 3aMeHUTb CTaAbHbIE BbITECHUTEAU
Ha BbIropatolwye MOrAOTUTEAM Ha ocHoBe Gd,0,.
Apyrve U3MeHeHUsa npeanoAaratoT yBeAUYEHUE 3a-
rpy3kun ypaHa Ha 20 %, 3aMeHy CTaAbHbIX KOXYXOB
TBC Ha UMPKOHWEBbLIE, @ TAKXE U3MEHEHUE CXEMbI
npodMAMPOBaAHUA TOMAMBA B KacceTax. Bce atn
Mepbl CYLLECTBEHHO YBEAMUMBAIOT HAUaAbHbIA 3a-
nac peakTMBHOCTU, pocTurarowwmi 13 % 6e3 yueta
OTPaBAEHUS TAAOAMHUEM B HaYane KaMMNaHUK.

OcobeHHOoCTbiO peaktopa MUK saBasieTcst OTHOCHK-
TEAbHO HEOOAbLLOW BEC PEryAMpYHLLIMX YCTPOWCTB,
Tak 4to cymmapHasa adpGdEeKTMBHOCTb BCEX OpraHoOB
ynpaBAeHUA He npeBblwaeTr 7 % Nno peakTMBHOCTW.
OTpuuUATEAbHbIM BKAAA B PEAKTMBHOCTb B Hayane
paboTbl peaktopa BHOCUT HapaboTka 3°Xe, AOCTU-
ratowan 4 %. Takum ob6pas3om, nNpu HayaAbHOM 3a-
nace peakTMBHOCTU OKOAO 7 % MOCAE OTPaBAEHUS
KCEHOHOM Ha AaAbHelllee OTPaBAEHWE W Bbiropa-
HMEe TOMAMBA OCTAETCSl 3anac PeakKTMBHOCTM BCEro
OKOAO 2-3 %. 3TO NPUBOAUT K KOPOTKUM KaMMaHu-
AM peaktopa, ~ 7 cyT. AN KOMMNEHCaUMU KCEHOHO-
BOro OTPaBAEHUS MOXHO WCMOAb30BaTb BbIrOpato-
LLIME MOTAOTUTEAU, HO NMPU HAXOXAEHUN B aKTMBHOM
30HE OHW AOAXHbI BbirOpaTth 3a BpemMs, CpaBHUMOE
C HapaboTKOM KCEHOHa, T. €. UMETb CeuyeHue 3a-
XBaTa HEWTPOHOB, CPaBHMMOE C CeYyeHUeM 3axBa-
Ta 13%Xe. MakcrMManbHOE ceuyeHue 3axBaTta TenAo-
BbIX HEMTPOHOB MMEOT U30TOMbl FAAOAMHUA 55Gd
n °Gd, kotopble coaepxatca B eCTeCTBEHHOM
cmvecu. MakcuManbHOe cevyeHue HEWTPOHHOro 3a-

xBaTta 2,54 - 10% 6 umeet %'Gd. 310 B 10 pa3 MeHb-
we, yeM AAs 135Xe, nMoaTOMy TeMn BbIrOpaHus ra-
AOAVIHUSI B aKTMBHOW 30He OyAeT CyLIecTBEHHO
MeHbLLIEe TeMna HapaboTKN KCEHOHA U He MO3BOAUT
KOMMEHCMPOBATb YMEHbLLEHME HAaYaAbHOIO 3anaca
PEeaKTMBHOCTU peaKkTopa 3a CHET OTPaBAEHMS.

B peaktope NMNK nmeetcs ueHTpaAbHasa BOAHasA
MOAOCTb C PACMOAOXEHHbLIM B HEW MO LEHTPY LEH-
TPaAbHbIM 3KCNEPUMEHTaAbHbIM KaHanoMm (L3IK).
MAOTHOCTb MOTOKa TENAOBbLIX HEWTPOHOB B HEM 60-
Aee yeM B 10 pa3 npeBblaeT NAOTHOCTb MOTOKa
HENTPOHOB B aKTMBHOW 30HE. 3TO NPUBOAUT K TOMY,
UTO raAOAMHUI B HEM BbIFOPAET 3a BPEMS, CPaBHU-
MOe C HapaboTKOM KCeHOHa B aKTMBHOM 30HE, UTO
NO3BOASIET 3HAYUTEABHO YMEHbLLNTL 3QPEKT CHUXE-
HWA HaA4YaAbHOrO 3anaca PeakTMBHOCTU 3a CYET Ha-
PaboTKM KCEHOHA.

AOMOAHUTEABHO B aKTMBHOM 30HE peakTopa
B paspabatbiBaembix TBC Takxe npeanoAaraercs
MCMOAb30BaTb FAAOAMHUEBbLIE BbIrOPatOLLME MOrAO-
TUTEAU B BUMAE CTEPXHS, MOAYUUAMHAPA MAW KPECTO-
obpas3Hol $opmbl, coBnaparowen ¢ ¢opmon TB3-
AOB. CTepxHeBble Bbiropatowmue nornotuteaun (CBI)
B dOpMeE NOAYLIMAMHAPA CTaBATCS HA MECTO CTaAbHbIX
BbITECHUTEAEN B MYyCKOBOW KOHCTPyKuMu TBC, nme-
HOLLMX TaKyro xe GopMy, U yCTaHaBAMBAIOTCS MO ne-
PUMETPY, KpecToobpasHble BbIrOpatoLIMe MOrAOTU-
TEAM 3aMeLLaloT YacTb TBIAOB. lpu 3arpyske ctap-
ToBbIX TBC CO CBEXWM TONAMBOM TakKXe BO3MOXHO
MCMOAb30BaHME 60pPOCOoAEPXKALLMX LIMPKOHMEBDIX
CTEPXHEN UMAMHAPUYECKON GOPMbI BMECTO 4acTu
TBIAOB. CyLLLECTBEHHO CHMXas 3anac PeakTMBHOCTU
B HayaAe LMKAQ, OHU MO3BOASIOT BbIMTU Ha yCTaHO-
BUBLUMMCA pexum paboTbl peaktopa C neperpys-
KaMMu.

AASl yBEAMUEHWSI BbIFOPAHUA FAAOAMHUA B peak-
Tope MUK npeanaraetca npumeHsTb CBIT ¢ maabim
COAEPXaHMEM TAAOAMHUA, aHaAOTMYHbIE UCMOAb3Y-
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€MbIM B TPAHCMOPTHbIX peakTopax. Kak u B TpaHc-
MOPTHbIX pPeakTopax, NpeaAaraeTcs WCNoAb30BaTb
ABa BuAa CBI1 Ha ocHOBE rapOAMHUA: C HU3KUM CO-
AepXaHWeM rapAOAMHUA NMPU 3aMEHE UMW BbITECHU-
Tenert B TBC 1 ¢ BbICOKMM B KpectoobpasHbix CBI1
npyv 3aMeHe YacTu TB3AOB. ITO MO3BOAMUT, C OAHOM
CTOPOHbI, CYLLECTBEHHO YMEHbLUUTL HayaAbHOE
CKauykoobpas3Hoe M3MEHEHWE PEeaKTMBHOCTM peak-
TOpa 3a CUET €ro OTPABAEHMUS, C APYror — obecneumnt
6OAbLLYKD AAMTEABHOCTb PaboTbl HA HOMWHAAbHOM
MOLLIHOCTK 6€e3 nepesarpy3ok TONA1Ba.
Nceanep0BaHUSIMM YCTAHOBAEHO, YTO MOMELLEHWE
B LU3K peaktopa MNK ¢ BbICOKOW MAOTHOCTbIO MO-
TOKa TEMAOBbIX HEWTPOHOB BbIFOPAOLLErO MOrAOTH-
TeAsl HA OCHOBE raAOAMHUA MO3BOASET CYLLLECTBEHHO
YMEHbLLWUTb CKaukoobpas3Hoe U3MEHEHWE PEAKTUB-
HOCTM 3a CUYET KCEHOHOBOMO OTPABAEHMA B Hauyane
PEaKTOPHON KaMnaHuu. ApyruM 3GPEKTUBHbIM
CPEACTBOM €ro CHWXEHUSI B Hauyane LMKAA ABASIET-
¢ uncnoAbzoBaHue CBI1 ¢ HMU3KMM copepXaHUEM

o

P

1,141

1,12

rapAOAMHWUS BMECTO BbiTecHUTeAer B TBC. CymmapHo
3TV ABE Mepbl YMEHbLLIAKT ckaukoobpasHoe r3me-
HEHWE PEaKTMBHOCTU B TeYeHMe nepBblXx 5 CyT pa-
60Tbl peakTopa Ha HOMWUHaAbHOM MOLLHOCTHK ¢ 4,68
A0 1,82 % (puc.).

AAS YyMEHbLUIEHMA 3anaca PeakTMBHOCTU peak-
Topa npu nNycke MOXHO McnoAb3oBaTb CBI B BuAe
CTEPXHEN C ceuyeHueM KpecTtoobpasHoM GOopMbl
C HOMMWHAAbHbIM WMAW MOBLILIEHHBIM COAEPXaHUEM
rapOAMHMS B HUX. Pacuetamu nokasaHo, 4TO ra-
AOAMHUI MOYTU MOAHOCTbIO BbIrOPaeT B aKTMBHOWM
30He B TeyeHue 45 cyt. Mpn 3TOM NoTepu oT 3ame-
Hbl 132 TBan0B Ha CBI1 B KOHUE KamMnaHWK cocTaB-
AT ~ 0,5 % nNo peakTMBHOCTU, UAKM 3,8 % Hauvanb-
HOro 3anaca PeakTMBHOCTH.

lpoaHaAM3MpoBaHa pPeakTMBHOCTb, 0BYCAOBAEH-
Hasi BbICTPbIM BbIrOPaAHUEM NOTAOTUTEAEN MOCAE Ha-
XaTusl KHOMKKM aBapWMHOW 3aluuTbl B Hauyane Kawm-
naHuu. NokasaHo, UTO PeakTop OCTaeTcs SAEPHO
6e30nacHbIM B 3TOM CAyYae.

3aBUCUMOCTb KO3IODULMEHTA PA3MHOXEHUSA HENTPOHOB

B TeUeHWe nepBbIx 5 cyT paboTbl peakTopa Ha HOMWUHAAbHOW
MOLLHOCTM 6e3 BbIropatoLmnx NorAOTUTEAEN B aKTUBHOM
30He (@), C BbIrOPatOLLMM NOTAOTUTEAEM B LIEHTPAABHOM
3KCMNEPUMEHTAABHOM KaHaAe (©), C BbIrOparLLMMm
NMOrAOTUTEAEM B LIEHTPAAbHOM 3KCMEPUMEHTAAbHOM KaHane
N BbITECHUTEAAX B TENAOBbIAEAAIOLLMX cOOpKax (O)

Zhihareva N.S., Konoplev K.A., Onegin M.S. // Atom. Energ. 2022. V. 131. No. 5. P. 249-254.,
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KoppeKTMpPOBKa perrnaMmeHTa Ha OCHOBE OMbiTa XMMWUYECKOIO
KOHTPOASI TeENAOHOCUTEAEN peakTopa MNMNK ¢ 2012 no 2021 .

T. B. BopoHuHa, E. C. BuHorpaaoBa

YnpaBAeHue aKcriAyatauum KOMIAeKca SAEPHbIX YCTaHOBOK

HUL «KypyaToBCKmMi MHCTUTYT» — [TUSD

B coctaB peaktopHoi yctaHoBkM [MNK BxoaaT
20 BOAHbIX CUCTEM, BKAKOYAS CUCTEMbI, BaXHble
A 6e3onacHoCTH, TpebytolMe XMMUYECKOTO KOH-
Tpoaa (XK) TennoHocutenen. Kpome opraHusaumnu
AabOPaTOPHOro KOHTPOAA NPob TENAOHOCUTEAEN
Ha AOAKHOM YpPOBHE HE0HXOAMMO TLlaTeAbHoe 060-
CHOBaHWe HOPM AAS KaXXAOTO TEMAOHOCUTEAS.

Ha ocHoBe onbiTa akcrnayatauun U XK BOAHbIX
cuctem peakrtopa MUK 3a 2012-2021 rr. npeano-
XeHbl U 060CHOBaHbl U3MEHEHUS, KOTOpble HEeob-
XOAMMO 6bIANO BHECTW B AEMCTBOBABLLMWI peErrnamMeHT
XK BOAHbIX TEMAOHOCUTEAEN U TEXHOAOTMUYECKMX
camBoB peaktopa MUK (Ne 19PK-047.00 P), 6bin
paspaboTaH M YTBEPXAEH HOBBLIM pernameHT XK
(Ne 22PK-027.00 P). KoppektnpoBka XK KOCHyAacb
TENAOHOCUTEAEN CUCTEM MEPBOrO KOHTYpa, THAXEAO-
BoaHOro otpaxarens (TBO), XXMAKOCTHOIO peryAnpo-
BaHWA (PKP), OCHOBHOro W aBapWHOIO MPOMEXY-
TOUHbIX KOHTYpOB (OMK, AMK), BKkAlOUaA nepeyeHb
KOHTPOAMPYEMbIX MOKa3aTeEAEN YU HOPMbI AAST HUX.

1. YcTpaHeHO HECOOTBETCTBME HOPM, YCTAHOBAEH-
HbIX AASl TEMAOHOCUTEASS MEPBOr0 KOHTypa Ha BXO-
A€ B PEAKTOP U Ha BbIXOAE M3 peaktopa. AAA KOH-
TPOAA Mpouecca HaBOAOPaXMBaAHUA MNPEANOXKEHO
AOTMOAHUTEABHO OMPEAEAATb KOHLEHTpauumM pac-
TBOPEHHOIO KUCAOPOAA U MNEepoKCMAa BOAOPOAA
M PaccMOTPeTb BO3MOXHOCTb CO3AAHWUS CUCTEMBbI
HENPEepPbIBHOIO KOHTPOAS  PAaCTBOPEHHbIX a3oB
Ha 6ase oTeuecTBEHHbIX aHaAM3aTopoB. O60CHO-
BaHO MOBbILEHUE MPEAEABHO AOMYCTUMOrO 3Haue-
HUS AAS YAEABHOM 3AEKTPUUECKOM MPOBOAMMOCTU
TenAoHocuteas A0 4 MKCM/CM, T. K. yCTaHOBAEHHas
HopMa (2 MKCM/CM) HE COOTBETCTBYET AMANa3oHy
no pH = 5,0-7,0. Mpun pH = 5,0 yaeAbHasa anek-
TpUyeckas NPOBOAMMOCTb MAEAAbHO YMCTOM BOAbI
no pacuety paBHa 3,6 MKCM/CM TOAbKO 3a cuyeT
noHoB H* n OH". MNpwu paboTte peakTopa Ha MOLLHO-

CTM B TEMAOHOCUTEAE MAYT MPOLECCHI PaAMOAM3a,
KOTOPbIE NMPU HAAMUMK KMCAOPOAA M a3oTa B BOAE
NPUBOASAT K 06pa3oBaHWO HUTPATOB, a NPU U30bIT-
Ke paCTBOPEHHOIO BOAOPOAA — aMMMaka, NoaTomy
HeOO6X0AMM OAHOBPEMEHHBIM KOHTPOAb BOAOPOA-
HOro nokasatensi pH, KOHUEHTPaLUMK HUTPaT-MOHOB
1 MOHOB aMMOHMUSA.

2. 0nbiT XK TenaoHocutenen ONMK u AMK noka-
3aA, UYTO NOBTOPHbIM @HaAM3 TEMAOHOCUTEAS] He-
0OXOAMM TOABKO MOCAE BbIMOAHEHUSI TEXHUUYECKMUX
MEPONPUATUIN, HaMPaBAEHHbIX Ha YAyYLUEHWE Ka-
yecTBa BOAbI (YaCTMUYHaAA MAW NOAHAA 3aMeHa BOAbI
B CUCTEME, BBEAEHUE PEAKTUBOB AAA KOPPEKTUPOB-
kn pH u Ap.). BoAblol 06bemM TENAOHOCHTEAA
B 3TUX KOHTYpax HEe NO3BOAAET XMMUYECKUM MNOKa3a-
TensiM ObICTPO M3MEHATLCH, UMEET MECTO BbICOKas
MHEPTHOCTb NPOLIECCOB, EXEAHEBHbIM aHaAM3 Npob
HeEHbOPMaTUBEH. YAEAbHasA 3AEKTPOMPOBOAHOCTb,
pH 1 obwasa xectkocTb TenaoHocuTenss OMNK npe-
BbllLIAAM MNPEAEAbHO AOMYCTUMbIE KOHLEHTPauuu
BECb MEPUOA KOHTPOAS, T. K. TPybOnpoBOAbl CUCTe-
Mbl Ha 99 % W3roTOBAEHblI M3 YIAEPOAWUCTON CTa-
AM (cT. 20). daktnueckun ONK peaktopa MUK - aHa-
AOT BTOPOrO KOHTYypa@ 3HEPreTMYecKUx pPeakTopos
™Mna BBIP. AN KOHTYPOB Takoro TMna ONTUMAaAEH
LLEAOYHOW BOAHO-XMMUWYUYECKUIM PEXMM, MPU KOTO-
POM YAEAbHAs 3AEKTPOMPOBOAHOCTb HE HOPMUPY-
eTcs, Amanas3oH pH - po 10,0. Ao BBOAA B 3KCMAya-
TaUMo YCTaHOBKM 0UMUCTKU OIMK BbIAO MPEANOXEHO
MCMOAL30BaTb 3TU HOPMbI.

3. AN KOHTPOASI MPOLECCOB PaAMOAM3a U KOPPO-
31N B TAXXEAOBOAHBIX KOHTYpax TBO 1 XP Heobxo-
AMMO AOMOAHWUTEABHO OMNPEAEASiTb KOHLIEHTPaUmu
PacTBOPEHHbIX B TEMAOHOCUTEAE KUCAOPOAA WU AEK-
TEPUS, KOHUEHTPAUMIO HUTPATOB (B TEMNAOHOCUTE-
Ae XP) n npo3payHoOCTb.

BopoHuHa T. B. PernamMeHT XMMUYECKOrO KOHTPOASI BOAHBIX TEMAOHOCUTEAEN U TEXHOAOTMUECKUX CAUBOB peakTtopa MUK

Ne 22PK-027.00 P. latunHa, 2022. 29 c.
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basa paHHbIX EXFOR-NSR - cuctema ana coxpaHeHus
AAEPHbIX 3HAHUK U yNpaBAEHUA AAHHbIMU

A. A. PoanoHos, I U. LLyrsik

O1aeneHne HENTPOHHbIX nccaeaoBaHui HULL «KypuaToBCKuk MHCTUTYT» — [TUA®

Tekywne notpebHOCTU SAEPHON GUBUKKU U TEXHO-
AOTWI NpeAnoAaratoT HaAMUYME MOAHbIX, XOPOLLO AO-
KYMEHTUPOBAHHbIX U AETKO MOAAQIOLLUMXCA MPOBEpP-
Ke AAEpPHbIX AaHHbIX. basbl pAaHHbIX Experimental
Nuclear Reaction Data (EXFOR) u Nuclear Science
References (NSR) copepxat nopbopku, OCHOBaH-
Hble Ha NybAMKaUMSIX, @ TaKKe AAHHbIX, MOAyYEH-
HbIX OT aBTOPOB NMOCPEACTBOM HYaCTHbIX COOBLLEHWNH.
BropuuHble 6UBAMOTEUHBIE MaTEpUaAbl U YaCTHbIE
KOMMYHUKALIMKU 4acTo NPEACTaBAAIOT cOOOM y3koe
MECTO AASl AEATEABHOCTW MO MPOBEPKE, KOMMMAS-
LMK, OLEHKE M PacnpoCTPaHEHUIO AAEPHbIX AQHHbIX.
YUtobbl peluntb 3Ty npobaemy, bBubanorpaduyeckme
MaTepuanbl BbiAM OTCKaHWpoOBaHbl B popmate PDF
N 3arpyxeHbl B PEAALIMOHHYHO 6a3y AaHHBbIX.

MoAHble ¢anAbl nybavkauum B dopmate PDF
ObIAM COXpPaHEHbl B PEASILIMOHHON 6a3e AaHHbIX.

3Ta YHUKAAbHAA KOAAEKLMA KOMMUAALMIA AAEPHbIX
AAHHbIX WM BCMOMOraTeAbHblX MyOAMKaALWMIA OTKPbI-
BaeT MHOXECTBO BO3MOXHOCTEM AAS MPUAOXKEHWUH
MalWHHOrO 06yyeHus. OHa AOMOAHSIET OCHOBHbIE
AAEpPHble BUOAMOTEKM U OPUEHTMPOBAHA Ha npoLe-
Aypbl c6opa 1 OLUEHKM AAEPHBIX AQHHDIX.

Beb-nHtepdencbl A aBTOPU30BAHHOMO U 0bLLe-
AOCTYMHOTO AOCTyNa K 6a3e AaHHbIX AAEPHBIX NyOAK-
kaumMin EXFOR-NSR 6biAn peanr3oBaHbl B Haumo-
HaAbHOM AAEPHOM LeHTpe 06paboTkm AaHHbIX CLLUA
(https://www.nndc.bnl.gov) n Cekunun SAepHbIX AaH-
HbIXx MATATO (https://www-nds.iaea.org). Ha pucyH-
Ke npeanaraemMasi CUCTeEMa MWMAAKOCTPUPYETCA Mpu-
MEPOM MOAYYEHUA AAHHbIX O HEMTPOHHbIX CNEKTPaX
(EXFOR) 1 TekcTa opurMHanbHom nybamkauuun (PDF)
no 6ubanorpacdurueckon ccoinke (NSR).

1972KAYX UCRL-51232

NSR

J.L.Kammerdiener

Neutron spectra emitted by 23%u, 238y, 235y,
neutrons

NUCLEAR REACTIONS C, 27Al, Ni, 93Nb, Pb, 23528y, 23%y(n, n),
measured reaction products, En, In; deduced o(8)\a(8, E).

Data from this article have been entered in the EXFOR datakase. For more
dataset14329. Access publication in PDF format.
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CWHTE3 1 aTTecTaums YIAePOAHOIO KPUOTeAs

I. M. Konuua*, B. Matovié?, S. Butulija®, T. Minovi¢ Arsié?, I. Cvijovi¢-Alagic?,

IO. E. loplukosa®, C. K. Kotuos?

1 OtaeneHmne HEUTPOHHBIX nceaepoBaHuE HULL «KypuaToBCKui MHCTUTYT» — [TUA®
2 Vinca Institute of Nuclear Sciences - National Institute of the Republic of Serbia, Serbia
3 N\abopaTtopusi HEUTPOHHOM Pu3ukm um. U. M. ®paHka O6beAMHEHHOIO MHCTUTYTa

AAEPHbIX nceaeAoBaHUM

4 HCTUTYT 06LLEN M HEOPraHMueckou xummn um. H. C. KypHakoBa PAH

Kpuorean - BbICOKONOPUCTbIE TBEPAODA3HbIE
MaTtepuanbl, NOAyYaemble MyTeEM AUMODUABHOM CyLL-
KM TEeAel U KX MocAepyrolen TepmoobpaboTku
B MHEpPTHOM aTMocdpepe. Ocobbi KAACC KpUoreanem -
yraepoaHble kpuorean (YK), obaapatolime 60AbLLIONM
YAEAbHOW NAOLLAABID MOBEPXHOCTU M MOPUCTOCTHIO,
BbICOKOM 3AEKTPOMPOBOAHOCTBIO M TEPMOMEXAHMU-
YeCckKon CTabWMAbHOCTbIO, UTO AEAAEeT BO3MOXHbIM
MX WCMOAb30BaHWE B KauyeCTBE KOMMOHEHTOB Ka-
TAAMTUYECKUX CUCTEM, CBEPXAETKUX KOHCTPYKUM-
OHHbIX MaTepManoB, cOPOEHTOB, CynepKoHAEHcaTo-
POB U T. A.

YK, NOAyYEHHbIN NyTEM TPEXCTAAUMHOIO CUHTE3a,
BKAIOUatoLLLero B cebss obpasoBaHue rens U3 cMecu
pe30pLUMH-GOPMaNbAETUAHBIX CMOA C MOCAEAYHOLLM-
MW AMOPUABHOM CYLLKOW M MUPOAM3OM B a30Te MNpu
800 °C, 6bIA UCCAEAOBAH METOAAMMU: PEHTTEHODAY-
OPECLIEHTHOIO aHaAn3a, PaMaHOBCKOW CMEKTPOCKO-
nun, HUK-dypbe-cnektpockonuu, anddepeHumans-
HOMO TEPMMUYECKOrO U TEPMOrpaBUMETPUUYECKOIO
aHaAM3a, CKaHWPYIOLWEN 3SAEKTPOHHOW MWKPOCKO-
M1Kn, reAMEBOM MUKHOMETPUM, HUSKOTEMMEPATYPHOM
apacopbumm a3ota, MaAOYrAOBOrO PEHTFEHOBCKOrO
paccesiHus (MYPP) n ManoyrAnoBOro paccesaHus Hen-
TpoHoB (MYPH). MYPP nossoAseT noayyatb 6onee
MOAHYIO MHPOPMaLMIO 06 opraHu3aunKn CTPYKTYpPbI
MOPUCTbIX MaTePUAnoB, T. K. paccesiHue pPeHTreHoB-
CKUX Ayuyer NPOMUCXOAWMT Ha rpaHuue paspena das
«TBEPAOE TEAO — Mopbl». OAHAKO C MOMOLLBIO 3TOr0
METOA@ HEBO3MOXHO pa3AeAUTb BKAAA PacCcesiHus
OT OTKPbITbIX W 3aKPbITbIX NOP B OOLLYD UHTEHCUB-
HOCTb paccesiHua — HeOBXOAMMO UCMOAb30BaTb TEX-
HUKy Bapuaunn KoHTpacta B MYPH.

lMOCKOAbKY MAOTHOCTM aMMAUTYA AAMH pacces-
HUA p yraepoaa (= 7 - 10™ cm?) u Taxenoi Boabl DO
(= 6,34 - 10 cM~?) oueHb BAU3KK, B SIKCNIEPUMEHTAX
MYPH moxeT 6biTb NpMMeHeHa METOAMKA U3MEHEe-
HUA KoHTpacta. McnoabszoaHne D,0 B kayecTBe
apcopbaTta No3BOASIET AOCTUUb MPAKTUUECKU HYAEBO-
ro KoHTpacTa (<p?> = 0) mexay TBepaon dazon YK
M CUCTEMOW OTKPbITbIX MOP, 3amnoAHEHHbIX D,0.
B atom cayuae MYPH 6yaeT BO3HMKATb Ha rpaHuLe
pasaena TBepaor dasbl YK 1 3akpbITbiX NOp 1 onpe-
AENSITbCS KOHTPACTOM:

2> = — 2. .
<p > (pCC(DQO) pclose pore) ((PCC + (PDQO) (pclose pore’

0b6beM TBeEpPAOW a3bl asporens;
- 06beM OTKPbITbIX MOP, 3aNOAHEH-
- 06beM 3aKpbITbIX MOP, MPUUYEM

raAe @ cc

(PDQO - (popen pore

HbIX DQO’ (pclose pore

Pec * Pp0 o
,0(open pore) close pore
lNMoka3aHo, UTO CUHTE3MPOBAHHbIN YK - amopd-

HblA MaTepuyan C BbICOKOW OTKPbITOM MOPUCTO-
cTbto (= 82,5 %) M TPEeXMOoAaAbHbIM pacnpesene-
HUEM OTKPbITbIX NOp no pasmepam dV(r) ¢ mak-
CUMYMamMK 1, = 3 HM, o= 15 HM K s ™ 30 HM™m
COOTBETCTBEHHO W COAEPXAHWEM  MUKPOMOP
r £ 2 HM. Ucnonb3oBaHne MYPH ¢ TexHUKOW Bapu-
aunn KoHTpacTa v aacopbumein D,O0 YK nossoanno
OTAEAbHO W3YUUTb CTPYKTYPY OTKPbITbIX W 3aKpbl-
TbIX MOP, OLUEHUTb OOBLEMHYIO AOAID 3aKPbITbIX MOP
(Pgiose pore = 1 %) ¥ obuyto nopuctoctb (@, ~ 83,5 %)
noayyeHHoro YK.

BblAM MOKa3aHbl BO3MOXHOCTU MCMOAb30OBaHUA
MeToAa Bapuaumun koHTpacta B MYPH aaqa nccaepo-
BaHWSI MOPUCTOMN CTPYKTYPbl MaTteprManoB Ha OCHOBE
KPUOTreAen, asaporenem, NMPorenem 1 T. A.

Matovi¢ B., Gorshkova Yu.E., Kottsov S.Yu., Kopitsa G.P., Butulija S., Minovi¢ Arsi¢ T., Cvijovi¢-Alagi¢ I. // Diamond Relat. Mater.

2022.V.121. P. 108727-108735.
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KoMNo3nLUMOHHble MeMbpaHbl C HAHOAAMa3aMK
AN BOAOPOAHbBIX TOMAMBHbIX 3AEMEHTOB

0. B. KyabBeaunc?, B. T. A\ebeaes?, O. H. [MprnmadeHkKo?,
A. B. llIBupueHko®, H. B. Irebosa?®, H. I1. EBAamnueBa*

1 OtaeneHmne HEUTPOHHBIX MccaeaoBaHuM HUL «KypuaToBCkui MHCTUTYT» — [TUA®
2 IHCTWTYT BbICOKOMOAEKYASIPHbIX coeAnHeHn PAH

3 OUINKO-TEXHUUECKIMI MHCTUTYT M. A. . Noppe PAH

4 CaHKT-lleTepbyprckmii rocyaapCTBEHHbIN YHUBEPCHUTET

McecnepoBaHbl CTPYKTypa M CBOWMCTBA KOMMO3K-
LMOHHbIX MembpaH Ha OCHOBE CoMoAMMepa Tvna
Aquivion® ¢ pobaBKkaMKM 4yacTuL, AETOHALMOHHOro
HaHoaAMa3a (AHA), obrapatoLero NoOAOXMUTEAbHbIM
{-noteHuManom. PaHee ObIAO MOKa3aHO, YTO TaKoW
TMN HaHOAAMa30B, UMEIOLLMA Ha MOBEPXHOCTM aTo-
Mbl BOAOPOAA, Hauboaee ycnewHo MOAUULIMPYET
NPOLIECC NPOTOHHOM MPOBOAMMOCTM B YBA@XHEHHbIX
MembpaHax 3a CUeT AOCTAaTOUHO OAHOPOAHOIO pac-
NnpeAeAeHns YacTuL, aAMasa B MOAMMEPHOW MaTpuLe.

Mo AaHHbIM MAaAOYrAOBOIO PacCCESHWUS HEUTPO-
HOB Ha obpasuax membpaH, MOHOMEPHbIV MUK MpPK
q ~ 2 HM™! B NpUCYTCTBMM aAMa30B COXpaHAeTcs,
YTO XapaKTepusyeT COXPaHeHWe CTPYKTYpbl NPOBO-
ASLLMX KaHaAAOB B MOAMMEpPHOM matpuue (puc. 1).
B couetaHuM ¢ pA@HHbIMWU CKaHUPYIOLLEN INEKTPOH-
HOW MWKPOCKOMNWUK (pUC. 2) NOKa3aHO, YTO MOAOXM-
TeAbHbIW 3apAA HaHo4YacTUL, aAmMasa obecneumBaeT
AOCTATOUYHO OAHOPOAHOE WX pacnpeAeneHue B Mno-
AMMEPHOW MaTpuLUe B BUAE HEDOAbLLMX KAACTEPOB
pasmepamun A0 200-300 HM paxe npu GOAbLIOM
COAEPXaHUK anMa3oB (A0 5 Bec. %). OnTMMaAbHble
NPOBOAALUME U MEXaHUYECKME CBOMCTBA KOMMO3MU-
LUMOHHaA membpaHa umeeT npu 0,5 Bec. % AHA.

[HA, Bec. %
0
025
05

—e—1

dsido, cm™

g, Hm

Puc. 1. ManoyrnoBoe paccesHue HeMTPOHOB Ha MeMbpaHax
TMna Aquivion® ¢ copepxaHrem AHA 0-5 Bec. %

lpoBeAEHHbIE 3AEKTPOXMMUUYECKME UCCAEAOBAHUSA
MemMbpaH B cocTaBe MeMOpPaHHO-IAEKTPOAHBIX OAO-
KOB TaKXe MOKa3aAu HaWAyULMEe XapaKTEPUCTUKM
npu 0,5 Bec. % AHA, 3HaUMTEABHO NMPEBOCXOAALLME
napameTpbl HEMOAMOULUMPOBAHHOM MeMOpaHbl
(6e3 anmasoB). lNNokasaHa nepcnekTMBHOCTb NpUMe-
HEHWSI MOAYUYEHHbIX MeMbpaH AAst paboTbl B BOAO-
POAHbIX TOMAMBHbIX 3AEMEHTax ¢ pabounrmu Temne-
patypamu po 120 °C.

Puc. 2. U306paxeHns CKaHUpytoLen
INEKTPOHHON MUKPOCKONUK MeMbpaH
™Mna Aquivion® ¢ AeTOHaUMOHHbIMU
HaHoaAMazaMu: a@ — 0 % AETOHaUMOHHbIX
HaHoaAMa30B (6e3 HaHOaAMa30B);

6 - 5 Bec. % AETOHALMOHHbIX
HaHOaAMa30B

Primachenko O.N., Kulvelis Yu.V., ..., Glebova N.V., ..., Shvidchenko A.V., ..., Yevlampieva N.P., Lebedev V.T. et al. // Membranes.

2022. V. 12. Art. No. 827.
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[MapoBON PUPOPMUHT KaK METOA YTUANIALINU
XUAKUX PAAMOAKTUBHbBIX OTXOAOB

A. B. bawapuues?, M. C. OkyHeB?, B. fl. Cuporttok?, B. A. loAnkoB®

1 HayyuHbii LIEHTP KOMOAEKCHOM besonacHocTy HUL] «KypuaTtoBCkui nHCTUTYT — [TUS®
2 OtaeneHue HeUTPOHHbIX uccaeaoBaHui HUL «KypuaTtoBckuit uHCTUTYT» — [TUA®
3 000 «TonauBHas aKoAormyeckas koMmnaHms», CaHkT-leTepbypr

B cootBerctBUM ¢ DepepanbHbIM  3aKOHOM
o1 11.07.2011 Ne 190-®3 «06 obpalleHnn ¢ papno-
aKTMBHbIMW OTXOAAMMW M O BHECEHUU W3MEHEHUM
B OTAEAbHbIE 3aKOHOAATEAbHbIE aKTbl POCCUMMCKOM
depepalmm»  HaKOMAEHHbIE PAAMOAKTUBHbIE OT-
XOAbl, OTHECEHHbIE K YAAASIEMbIM PaANOAKTUBHbBIM
OTXOAQM, AOAXHbBI ObITb M3BAEUEHbI, NepepaboTaHsl,
KOHAMLMOHUPOBAHbI U 3aXOPOHEHbI.

Ao 2030 r. npeactout BbiBe3TM 83 000 oTpabo-
TaBLUMX TONAMBHbIX COOPOK U nepepadotath 3000 T
0TpaboTaHHOro AAEPHOro TOMAMBA.

MAaHupyeTcA BbIBECTM U3 IKCMAyaTauumn 82 saep-
HO M paAMaLMOHHO OMacHbIX 06beEKTa, 3aKOHCEPBU-
poBaTb 7 MPOMbILIAEHHbIX YpaH-TpapUTOBbIX peak-
TOPOB, peabuanTpoBatb 4,3 MAH M? TEPPUTOPUMN.

B HUL «KypuatoBckuit mHctuty™ - MUAD co-
BMecTHO ¢ OO0 «TonAMBHas 3KOAOTMYECKAsA KOM-
NnaHWs» UCCAEAYeTCA BO3MOXHOCTb MPUMEHEHUSA
TEXHOAOTUW  YTUAM3ALUMU KUAKUX PAAMOAKTUBHbIX
otxopoB ()KPO), B T. 4. MOHOOOMEHHOM CMOAbI C UC-
NOAb30BaHMEM CTEKAOYTAEPOAA AAA COPOLIMM paAro-
AKTMBHOIO 3arpsA3HEHUSA M BO3MOXHOCTb KOHAEHCa-
LMW HA AMTHUHE.

Mo metoapnke napoBoro pudopmuHra XPO nepe-
BOAATCA Ha YIAEPOAHbIA COpBEHT, 0b6pasyroLmni-
CS B pe3yAbTaTé BOAOPOAHOIO PA3AOXKEHUST AUI-
HUHa.

CTEKNOYIAEPOA U YIAEPOAHbBIV 30AbHbIM OCTaTOK
C PaAMOAKTMBHOCTBIO BO3MOXHO YTMAM3MPOBATb
no 06blYHbIM METOAMKAM CTEKAOBAHMS, LEMEHTUPO-
BaHMA U OUTYMUPOBAHWUA C YBEAMUEHUEM MPOUHO-
CTM KOMMayHAa 3a cuyeT cneumdUUeckomn CTPYKTypbl
YrAEPOAHOMN AOBABKM.

OTAMYUTEABHBIMK 0COBEHHOCTAMM MPEeANaraeMomn
TEXHOAOTWMM SABAAIOTCS MCMOAb30BaHWE MUKPOBOA-
HOBOM 3HEPrnu AASI MOAYYEHMA MEpPerpeToro napa,
CO3AaHWE B PEeaKTope 30H CYLKW, KapboHu3aumu
M KOHBEPCUMU C OAHOPOAHBLIM MO CEYEHUIO pacnpe-
AENEHUEM TeMMepaTypbl.

B pesyabTate nccAepOBaHW MO YTUAM3ALMU XKHA-
KMX TOKCHMYHBIX OTXOAOB C WMCMOAb30OBaHWEM Nepe-
rPETOr0  BbICOKOTEMMEPATYPHOrO napa MOAyYeH
TBEPAbIV YIAEPOAUCTBIM OCTATOK C COAEPXaHWEM
METAAAOB, B T. Y. AParouUeHHbIX.

AaHHaa TEXHOAOTMA MOKa3ana CBOK 3IPPEKTUB-
HOCTb MPWU YTUAM3ALMU OTXOAOB 1-3-r0 KAaccoB
0OnacHOCTM, MO3TOMY €€ BO3MOXHO WMCMOAb30BaTb
W npu ytmamdaumm XPO nocae npoBeAeHUs AOMOA-
HUTEAbHbIX UCCAEAOBAHWI U YTOUHEHWUA OCOBEHHO-
CTeN N0 NPUMEHEHMUIO.

lMpoBeaeHbl UCMbITAHWMA MO YTUAU3ALMKU MOHOO6-
MEHHbIX CMOA MeperpeTbiM NapomMm C pPe3yAbTaToM
YMeHblLIeHUA Macchl obpabaTtbiBaeMbix 06pa3uoB
M UCCAEAOBAHMA MO MPUMEHEHUIO CTEKAOYIAEPOAA
ANST YTUAM3ALMKM 3arpA3HEHHbIX PAAMOAKTUBHbBIX OT-
XOAOB B KauectBe copbeHTa M OLEHKM CcOpOLMOH-
HOM CMOCOBHOCTM CTEKAOYTAEPOA@ OTAEAbHbIX pa-
AMOHYKAMAOB M3 BOAHbIX PACTBOPOB C MOAOXUTEAb-
HbIM PEe3yALTaTOM CHUXEHWA YAEAbHOW aKTMBHOCTM
BOAbI.

AanbHelllee pa3BUTME U B NEpCrnekTuBe Mnpo-
MbILUAEHHOE MPUMEHEHUE MPEAAOXKEHHON TEXHONO-
MK MO3BOAAT 3HAUYUTEABHO YMEHbLUIUTL 06pa3oBa-
HWe OonacHbIX OTXOAOB Ha MOAMIOHaX M LUAAMOXpPa-
HUAMLLAX C YMEHblUeHUMeM cebecToMMOCTM nepe-
pPaboTKM onacHbIX OTXOAOB.

bawapunues A. B., OkyHeB U. C., Cuporrok B. A., foankos B. A. // C6. TeaucoB YetsepTort MexayHap. HayuH.-TpakTuy. KoHO.
«OxpaHa OKpyxatoLLen cpeabl 1 obpalleHne C PaAMOAKTUBHBIMKW OTXOAGMU HayYHO-MPOMbILLAEHHBIX LLeHTPOoB». Ceprues Mocap,

2022.C. 5-6.
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HaHoaAMHOMEP roAorpadUUecKnin ¢ NOALLMMHUKOM CKOAbXEHUS

b. I TypyxaHo, H. TypyxaHo, C. H. XaHos, O. I. EpMoAeHKO

O1aeneHue nepcnekTuBHbIX paspabotok HULL «KypyaToBCKMi MHCTUTYT» — [TUA®

B HacTosillee BpemMsi YEAOBEYECTBO MbITaeTcsA
MCNOAb30BaTb HaHOPa3MepHble 06beKTbl. BaxHbiM
pe3yAbTaTOM TakWMX MPOLECCOB SABASIETCA CO3Aa-
HWE POCCUMUCKOTO HAHOWU3MEPUTEABHOIO AAMHOME-
pa ronorpaduyeckoro € MOALMMNHUKOM CKOAbXE-
Husa (AITIC) ¢ pekopaHbIM pa3pelleHrem B 10 HM
W BblLLE.

MoawnnHmK ckoabxeHus (MC, puc. 1) - 310 y3en,
OCYLLECTBASIOLUMN CBA3b MEXAY ABYMS ABMWXYLUM-
MWCA OTHOCUTEABHO APYr Apyra AeTaAfdMU, Npuyem
OAHA M3 HUX MOXET ObITb HEMOABMXHA. MOALLIMNHUK
yCTaHaBAMBAETCA C 3AEMEHTOM CKoAbXeHus (3C,
pUC. 2) Ha NOBEPXHOCTU OAHOTO M3 Y3AOB U ByaeT
nepemMeLLaTbCa No HEMY, MNOBTOPSASA €ro xapakrepu-
CTUKK C HAUMEHbLUMMU UCKaXEHUAMU U NepepaBas
3TO ABUXEHWE APYrOMY Y3AY.

AITIC NO3BOASIET YBEAUUUTL TOYHOCTb NEpeEMeLLE-
HUA WU ABET BO3MOXHOCTb MEPEMELLEHNS NO MAOC-
KOCTM Mo Atobor TpaeKTopun. OH CAYXUT NMPOMEXY-
TOYHbIM 3BEHOM, CBA3bIBAKOLLMM ABa y3Aa OAHOIO
WUAW PasHbiX MEXaHWM3MOB, NepPeAaeT ABMXEHUE OA-
HOro y3na OTHOCUTEABHO APYroro ¢ HauMeHbLUWMMU
noTepssMM U UCKaxeHuamu. 3to obecneunBaerca
BbISIBAEHHbIMMW B YCTPOMCTBE dpakTtopamu: 1) yMeHb-
LEHNEM AMHAMMUYECKMUX MOTPELLIHOCTEN; 2) YMEHb-
LIEHWEM BAMSAHMA MbIAEBbIX 4YacTUL, W Temnepa-
TYpbl Ha y3Aax MOALUMMHWKA M3-3a BO3MOXHOCTH

WCMOAB30BaHUA MarepuanoB C MaAbIM  KO3dOU-
LMEHTOM TEMMEpPATYPHOro paclinpeHus; 3) noBbl-
LUEHWEM YCTOMUMBOCTU K KOPPO3WU, T. K. Y3Abl MOA-
LUMMHWKA BbIMOAHEHbI M3 MaTepuanoB C BbICOKOM
TBEPAOCTbIO; 4) BO3MOXHOCTbIO paboThbl 6e3 cMa3ku
B CUAY KOHCTPYKTMBHbIX ocobeHHocTen 3C, copep-
Xallero KaHaBKW, a TaKXe M3-3a UCMOAb30BaHMS
AC-matepmanoB, 0HAAAAIOLWMX MUKPOKAHABKaAMMU;
5) oTCyTCTBMEM 3AEKTPOMPOBOAHOCTM Mpu Mnopbo-
pe COOTBETCTBYHLUMX MaTepuanoB; 6) BO3MOXHO-
CTbtO NEePEMELLIEHUSI MO MAOCKOCTU MO AHODOW Tpaek-
TOpUMK.

Takaa coBOKynHoOCTb npusHakos B AITIC nosso-
AsieT: 1) NOBbICUTb TOYHOCTb NEPEMELLEHNUS MEXAHU-
UYEeCKOro y3na no OMopHOM MOBEPXHOCTU; 2) YMEHb-
LIWTb BAMSAHWE TemnepaTypbl; 3) paboTatb 6e3 cmas-
ku; 4) obrapaTb YCTOMUMBOCTBIO K KOPPO3UK; 5) mnc-
KAKOUUTb SAEKTPOMNPOBOAHOCTL; 6) nepemMellatb ero
MO NAOCKOCTHM N0 AHOHOW TPAEKTOPUMN.

Ao Hauana pabotbl cobupaerca ronorpadpuye-
ckuit MC (IMC) 13 y3n0B, NOKa3aHHbIX Ha puc. 1a, 6,
B T. Y. U3 nAatdopMbl 4, Wapuka 5 (KeCTKO PpUKCU-
POBaHHOIO BEPXHEW noaychepor 8 K naatpopme 4
nytem ckaemBanus), 3C 1, Hutn 12 n kopnyca 10.
3atem [C yctaHaBAMBAETCS BO BHELUHEM YCTPOW-
cTBe, rae OH bOyaeT B AanbHenleMm GyHKLMOHUPO-
BaTb MEXAY ABYMS Y3AaMMK 3TOr0 yCTPOMCTBA, OAMH

Puc. 1. 06wwmit BUA roAOrpadUUeckoro NoALLMMHUKA CKOAbXEHWSA (a-B)
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Puc. 2. 9A\eMeHT CKOAbXeHUS. BUA CO CTOPOHbI: @ — ONOPHOM
NoBEPXHOCTH; 6 — NAaTGOPMbI

M3 KOTOPbIX HEMOABMXEH (pUC. 3, y3en 3) 1 XeCTKo
cBsa3aH ¢ [1C, BTOpoM MOABUXEH (CM. pu1C. 3, y3ea 2).
3C 1 MNC yctaHaBAMBaETCA Hap NMAOCKOCTbIO A, Co-
Aepxallen kaHaBku 11 (puc. 16), Ha ONOPHOM no-
BEPXHOCTU 2 (puc. 3), Mo KOTOpoW OH ByaeT nepe-
MeLLAaTbCA, BXOAS C HEW B COMPUKOCHOBEHMe. MNpu
atoMm 3C ycTaHaBAMBAETCA TakK, UToObl B AAAbHER-
leM MOXHO ObIAO OCYLLECTBUTb ABMXEHWE MNOA
yraom 45° no HanpaBAeHWto nasa 18. AAsA 3aToro
oCb Nasa 18 AOAKHa coBMnapaTb C HanpaBAEHWEM
nepemeLlleHuns. Noa KaxaoM MAOLLAAKOW Ha CTOpO-
He A - 9C obpasyeTcs BO3AyLLUHAsS NOAYLLIKaA, YTO UC-
KAKOYaeT npucacbiBaHne 3C K ONOPHOM NOBEPXHO-
cTH, 1 OC NoAyyaeT AOMOAHUTEABbHYIO BO3MOXHOCTb
nepemeLLeHMA No A@HHOM OMOPHOM NOBEPXHOCTMU.

AN onpepeneHns norpeLuHocT, BBoanmon [MC
npu ero npumeHeHun B cucteme AITIC, 6biA Uc-
MOAb30BaH BbICOKOTOUHbIA LMOPOBOM AAMHOMEP
ronorpadumueckunin Al-30 ¢ paspewieHnem 0,01 Mkm
(cm. puc. 1). Mpun nccaepoBaHUM OMPeEAEAIAACH MAO-
CKOCTHOCTb NOBEPXHOCTH NAUTBI 2 (CM. pUC. 3), KOTO-
pasa nepemMellaracb BO BPEMSA UCMbITaHWUA MO OMnop-
HOM MNOBEPXHOCTM rabpopnaba3oBor NAATHGOPMBbI.
OTKAOHEHME OT NAOCKOCTHOCTM MOBEPXHOCTU rabpo-
AMabaz3oBor MAATGOPMbI, HA KOTOPOM YyCTaHaBAU-
Banacb nauta 2 (0,02 mkm/300 mm), n norpeLu-
HOCTb CaMOro ronorpaduyeckoro anmHomepa Al-30
(0,01 Mkm/30 MM) B CyMMe AOAXHbI BbITb MEHbLLE,
yeM OXMpaemas BeAMuMHa norpetHoctu MNC, BKAO-
yas ero BaxHbli napameTp - 6UeHue.

Bo Bpemsi akcnepumeHnta Al Bmecte ¢ C He-
NMOABMXHbI OTHOCUTEABHO WCCAEAYEMOWM MOABUX-
HOM MAWTbI, PACMOAOXEHHOW Ha rabpoanabdasoBoin
naatpopme. Mpn 3ToM AAMHOMEP FroAOrpadUUYECKNI
Al-30 no3BOASAET OTCAEXMBATb OTKAOHEHMSA OT MAOC-
KOCTHOCTM MOBEPXHOCTU UCCAEAYEMOW NAUTBLI. Ha pu-
CYHKe 4 BUAHO, UTO MOrPELLUHOCTb BCEX WCMOAb3Y-
eMbIX B 9KCMNEPUMEHTE INEMEHTOB: AAMHOMEpPA
Al-30 ¢ MNC, uccaepyemort nantbl 1 rabpopnabaso-
BOM NAATGOPMbI — OKa3anacb MeHblle 0,045 Mkm
(90 HM) Ha pAAnHE 180 MmMm.
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Puc. 3. AAMHOMEp ronorpaduyueckuii ¢ NOALMMHUKOM
CKOAbXEHUSA B npouecce paboTbl: 1 — NOAWMMHUK CKOABXEHUS;
2 - ncenepyemasn MeTanamyeckas nanta; 3 - AAMHOMeEp
ronorpaduyeckuit Al-30; 4 - WITOK AAMHOMEPA; 5 — 6A0K
ynpaBAEHWUA AAMHOMEpPA; 6 — MOBEPXHOCTb rabpoanabasoBom
OMOPHOW NAUTBI

Puc. 4. Tpadurk ckaHMpoBaHUs rabpoarabasoBom
MAWTbI C MOMOLLbIO CaMOyCTaHaBAWBAIOLLErOCS

1 camooumLatoLLeroca 6e3AGTOBOro NMOALIMMHMKA
CKOAbXEHUA

TypyxaHo b. I., TypyxaHo H., XaHoB C. H., EpmoneHko O. I // HaHouHaycTpusa. 2022, T. 15. Ne 2. C. 150-158.
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XO0A BbINOAHEHMWS MPOrpamMmMbl SHEPTETUUYECKOTO MYCKa

peakTtopa MUK B 2022 T.

A. C. 3axapos?, A. C. lNoataBckuit®, C. P. ®puaman?

1 Otaen pnanku n TexHnku peaktopos HUL| «KypuyatoBCKmii UHCTUTYT» — [TUAD®
2 YnpaBaeHUe SAepHON 1 pasralmnoHHou 6esonacHocti HULL «KypyaToBCKui MHCTUTYT» — [TMA®

B 2022 r. 6bIA NPOAOAXKEH NO3TaMHbIN BBOA B 3KC-
nayataumto peaktopa MUK ¢ yuetom obecneuveHusn
HaAAEXHOW paboTbl CMCTEM, BaXHbIX AAA Be3onacHo-
CTW, Ha MoLLHOCTK A0 10 MBT.

KoAanekTMBaMK OpraHM3almi, yyacTBOBaBLUMMMU
B NMPOBEAEHUU aHepreTnuyeckoro nycka: HUL, «Kyp-
YaTOBCKMW MHCTUTYT» (TOAOBHAsA Hay4yHasi OpraHusa-
umnsa), AO «OpaeHa AeHnHa Hay4yHO-UccAepOBaTEAb-
CKMM N KOHCTPYKTOPCKUM WMHCTUTYT 3HEPrOTEXHUKM
UM. H. A. AoAarexans» (ToAOBHaA KOHCTPYKTOPCKas
opraHmsaums), 3A0 «HayuyHO-NPOM3BOACTBEHHAS
opraHuzauma «Cneunpoekr (rOAOBHass NMPOEKTHas
opraHugdaums), HULL «KypuyaTOBCKMI WHCTUTYD -
MUAG (akcnayaTMpyrollas opraHu3aums), OCyLLeCT-
BAEHO BbINOAHEHWE NopdTana 3-10 nepBoro atana
nporpamMmmbl 3HEPreTMYecKoro nycka peaktopHOro
komnaekca MUK (PK MNK) B AManasoHe MOLLHO-
¢t Ao 7 MBT. PaboTtbl NPOBOAMAMCH B COOTBETCT-
BUW C YCAOBUAMU AEWUCTBUSI AULEH3MKM Depepans-
HOW CAYXObl MO 3KOAOTMUYECKOMY, TEXHOAOTUYE-
CKkOMy M atomMHomy Hapsopy Ne H-03-108-3378
o1 06.07.2017 n UsmeHeHnsasmm Ne 1-5, patommm
npaBo Ha 3KcnAyaTaumto peakropa NMK Ha moulHo-
ctm po 10 MBT.

B xope peanmsauum nopatana 3-10 nporpammbl
aHepretrnyeckoro nycka PK MUK BbINOAHEHDI:

— MA@HUPYEMbIE KPUTUUYECKME SKCMEPUMEHTHI,
HENTPOHHO-OU3NYECKME U TUAPOAMHAMUYECKME
M3MEPEHUA Ha OMPEAEAEHHbIX YPOBHAX MOLLHOCTU
B Anana3oHe Ao 10 MBT, noATBEpPXAAOLLME MPOEKT-
Hble Xapakrepuctuku PK MANK;

— 3arpyska Tpex HaBecok ¢ obpasuamMu-CBUAETE-
ASIMU METaAAa B Nadbl HanpasasatoLen NMNK.23.050;

— NpoBepKa rpapyMpoBKM pabouymx OpraHoB CU-
CTEMbI YNPaBAEHUA U 3aLUMUTbl — KOMMNEHCUPYHOLLIMX
CTEPXHEN U LUTOPOK;

— TapupoBKa annapaTtypbl KOHTPOASI HEMWTPOH-
Horo notoka ACY3-03P no pesyastatam 06AyveHusA

HGVITpOHHO-aKTMBaLI,VIOHHbIX AETEKTOPOB B HAKAOH-
HOM U BEPTUKAANBHOM SKCNEPUMEHTAAbHbIX KaHaAaX
B nopananasoHax 100 Bt 1 100 kBr;

— 3KCMEPUMEHTbI N0  U3MEPEHUID  TMAPOAU-
HamMmuyeckoro adodekrta peakTMBHOCTM B  CO-
OTBETCTBMM C 3Tanamu paboyer nporpamMmebl

Ne 21PK-002.000Mp;

— MOCAEAOBATEAbHbIA BbIXOA Ha YPOBHU MOLL-
HocTM peakTopa 200, 400, 800, 2000, 5000,
7 000 KBT (puc.) ¢ NpoBepPKOM PaboTbl PeaKTOPHbIX
CUCTEM W 3KCMEPUMEHTAAbLHOTO 000PYAOBAHMSA WC-
CAEAOBATENbCKMX CTAHUMA Ha BbIBEAEHHbIX Hewn-
TPOHHbIX MyyKaXx;

— HeobXOAMMbIE WCMbITaHUSA U GU3MUYECKUE W3-
MEPEHUA MNPU BLIXOAE peakTopa Ha MerapatTHble
YPOBHW MOLLHOCTH;

— 9KcnepuMeHTaAbHble PaboTbl Ha HayUHbIX CTaH-

LMSIX,
TakXe W3MepeHbl napameTpbl papuaumoHHOM 06-
cTaHoBKM B nomelleHuax PK MNK 1 Ha Hay4yHoO-Tex-
HUYECKOM nAoLaake MHCTUTYTa Npu BbIXOAE peak-
TOpa Ha ypoBeHb MoLLHOCTK A0 10 MBT.

Obwan aHeproBblpaboTka peakTopa cocTaBMAA
0KoAO 46 000 kBT -y (1,92 MBT - cyT).

PacueTHoe COMPOBOXAEHWE  3KCMEPUMEHTOB
obecrneymBanoCb KOMMAEKCOM aTTeCTOBaHHbIX MpPo-
rpamm aAst OBM, Bratouaa MCNP, MCU-5, n apyrux,
MCMOAb3YEMbIX AN 0BOCHOBaHMA 6e30MacHOCTU
npu akcnayataumm PK MAUK.

MoaTBEPXKAEHO  WITATHOE  QYHKUMOHUPOBaHUE
cuctembl ACY3-03P ¢ yueToM BbISIBAEHHbIX 0COBEH-
HOCTEM Ha MaAblX YPOBHSIX MOLLHOCTM PaboThbl pe-
aktopa. Crctema obecneuvBaeT 3alUMUTy peakTopa
AAXe B YCAOBMAX MaAblX MOLIHOCTEM NpPU KpanHe
HU3KUX 3HAUYEHWUSIX MAOTHOCTU MOTOKA HEWTPOHOB.
YCTaHOBAEHO, UTO TMAPOAMHAMMUYECKUI IDDEKT pe-
aKTMBHOCTM OCTaeTca CTabUAbHbIM Ha BCex atanax
YBEAMYEHUA MOLLHOCTM peaktopa. [oATBEPXAEHO,
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[paduk BbIxOAA HA YPOBEHb MOLLHOCTM 7 MBT

4yTO CUCTEMA papnaLMOHHOro KOHTpoAa PK MUK no-
3BOASIET HAAEXHO W onepaTuBHO dUKCUpPOBATL pa-
AMALMOHHYO 06CTaHOBKY B nomelleHusax PK MUK,
MoAyyeHHble pe3yAbTaTbl GUIUUECKUX WU3MEPEHUH
COOTBETCTBYIOT OXMAAEMbIM adpdektam U napame-
TpaM, NPUBEAEHHbIM B AOKYMeHTaX, 060CHOBbIBatO-
wmm 6e3onacHocTb PK MUK.

[MpoBeAEHHbIE UCMbITAHUA MOATBEPAUAU  COOT-
BETCTBME CUCTEM MPOEKTHbIM TPeBOBaHUAM W CMO-

COBHOCTb AaHHbIX cuctem obecrneunBaTb YCTAHOB-
AEHHblEe 3KCMAyaTaLMOHHble npeaeAbl 6e3onacHo-
CTWU. JKCMEPUMEHTbI Ha Hay4HbIX CTAHLMAX BbIMOA-
HEeHbl B MOAHOM 0bbeme.

Mo utoram nNpPoOBEAEHHbIX UCMbITAHUI BbIMOAHEH
aHaAM3 paboTbl 3aAEeNCTBOBAHHOMO 060pPyAOBaHMS,
cHOPMYAMPOBAHbI BbIBOAbI U PEKOMEHAALIMUA, Onpe-
AENeHbl BAMXKaNLLINE 3aAaUM MO MOATOTOBKE K CAEAY-
HOLMM 3Tanam 3HepPreTMYecKoro nycka.

Otuert «PesyabTathl NpoBeaeHUA noaatana 3-10 nepsBoro arana nNporpaMmbl SHEPreTMYeckoro nycka peakropa MK,

MHB. Ne 22-PK-037.00 Or. latunHa, 2022. 78 c.
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N3mepeHne NnoToka HEUTPOHOB
peakropa [MTNK

Ha BbIBEAEHHbIX MNMyUYKaXx

B. B. BoporuH?, A. B. laptBuk?, C. B. [puropbes?, M. B. AbsukoB?, A. A. UnatoB?,
B. A. MatBeeB?, C. B. [aBpuroB?, B. B. TapHaBuy*, B. I. CbipoMsTHMKOB?, A. O. [MoAILIKMH?,
K. A. MweHnuHbiil, B. A. YAbssHoB?, B. I 3nuHoBbeB?!

1 OTaeneHne HeUTPOHHbIX nccaeaoBaHui HUL «KypuatoBckuit uHcTUTy ™ — MMUA DO
2 UHXKMHUPUHIOBBIN LeHTP «HelTpoHHbIe TexHororuu» HULL «KypyatoBCKmi MHCTUTYT» — [TUA®

BbICOKONOTOUHbIA ~ UCCAEAOBATEABCKMM  peak-
Top MWK BbIBEAEH Ha MeraBaTTHble MOLLHOCTU.
Peaktop HaxoAuTCA B peXume MO3TamHOro BBO-
A@ B 3KcnAayaTaumto, n B mapte 2022 I. AOCTUMHY-
Ta MowHocTb 7 MBT. Peaktop npeaHa3HaueH AAS
paboTbl Ha BbIBEAEHHbIX Myykax, Ha KOTOPbIX MO-
CTPOEHbI NepBble NSATb HEWTPOHHbIX CTAHLMA U NPO-
BeAEHbl NepBble TECTOBbIE 3KCMEPUMEHTbI. ABYMS
He3aBUCUMbIMKU METoAaMK BObIAO M3MepPeHO abco-
AOTHOE 3HayeHue MOTOKa TEMAOBbIX HEWTPOHOB Ha
BbIXxoA€e KaHana 'IK-10 peaktopa MUK. MpoBeaeHbI
M3MEPEHUA MHTErPaAbHOM WMHTEHCUMBHOCTU HEWTPO-
HOB Ha BbIBEAEHHOM Ny4yke KaHana 9K-10 B 3a-
BMCMMOCTW OT BPEMEHU B XOAE BbIBOAA peakTopa
Ha MolHoCTb 7 MBT. AAA perncTpaumn UHTEHCUB-
HOCTU HEWTPOHOB OAHOBPEMEHHO WCMOAb30Ba-
AUCb TPU AETEKTOPA: HU3KO3IDGDEKTUBHBLIN AETEK-
TOp Ha ocHoBe 23°U (TPaHCMMWCCUOHHbIA MOHUTOP),

SHe-petektop CHM-12, pacnoAoXeHHbld B Kaca-
TEAbHOW FEOMETPUM OTHOCUTEABHO My4yKa, U AOMOA-
HUTEAbHO YCTAHOBAEHHbIV Ha NpsiMoM nyuke 3He-ae-
Tektop CHM-18. U3amepeHbl CNeKTpbl HEUTPOHHbIX
My4YKOB Ha ABYX HEWTPOHBbLIBOAALLMX KAHAAAX.

3aBUCHMMOCTb MHTEHCMBHOCTU HEWTPOHOB OT Bpe-
MEHU AAA Pa3AMUHbIX AETEKTOPOB MNpPEeACTaBAEHa
Ha pUCyHKe. Ha BCTaBke Mnoka3aHa 3aBMCUMOCTb
MHTErPaAbHON MHTEHCUMBHOCTU HEWTPOHOB OT MOLL-
HOCTM peakTopa. [0 AaHHbIM HU3KO3DDEKTUBHOIO
TPAHCMWCCMOHHOIO MOHUTOPA, MHTEHCUBHOCTb HEW-
TPOHOB AMHENHA C YBEAUYEHWUEM MOLLIHOCTU PeaKTo-
pa 1 AOCTUTHET noToka nopsaaka 10° cm2- ¢ Ha Bbl-
XoAe 13 KaHana OK-10 npu MOLWHOCTM peakTopa
100 MBT. MOHUTOPLI Ha ocHOBE 3He AeMOHCTPUpY-
FOT OUYEBMAHBIM MPOCYUYET MPU MOBbILUEHUN MOLLHO-
CTW peakTopa.

[padnkn N3MeHEHUA UHTEHCUBHOCTH
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BcTaBKa - 3aBUCUMOCTb MHTETPAAbHOM
WHTEHCUBHOCTU HEUTPOHOB

Ha BbIBEAEHHOM KaHaAe OT MOLLHOCTH
peakTopa
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Voronin V.V., Gartvik A.V., Gavrilov S.V., Grigoriev S.V., Diachkov M.V., Ipatov D.A., Matveev V.A., Tarnavich V.V.,
Syromyatnikov V.G., Polushkin A.O., Pshenichnyi K.A., Ulyanov V.A., Zinoviev V.G. // Neutron News. 2022. V. 33. Iss. 4. P. 13-16.
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Bbixoa peaktopa NUK Ha meraBaTTHble MOLLHOCTU
N NepBble 3KCNepUMEHTaAbHbIE PE3YALTaThI

B. B. BopoHuH?, C. B. [aBpuroB?, A. B. lapteuk*, M. B. Absukos?, A. A. MinatoB?,
H. A. KoBaneHko!, B. A. MartBees?, B. I. CbipomMATHMKOB?, B. B. TapHaBuy?, B. A. YAbAHOB?

1 OtaeneHmne HEUTPOHHBLIX nccaeaoBaHui HULL «KypuaTtoBCKkui nHCTUTYT — [TUS®
2 IHXXMHUPMHIOBBIN LIEHTP «HelTpoHHbIe TexHororumu» HULL «KypuyatoBCKmi MHCTUTYT» — TTUA®

B 2021 r. ocywecTtBaeH nepexop peaktopa MUK
Ha 3HEepPreTUYEeCKnin pexmnm paboTbl 3Tana 0CBOEHUS
MoOLLHOCTK peakTopa A0 10 MBT. B mapte 2022 T.
6bina AOCTUIHYTa MOLLHOCTb peaktopa 7 MBT, uto
NMOATBEPAMAO BbICOKYIO KBaAMPUKALMIO MepCcoHana
M NPOAEMOHCTPUPOBANO YCTOMUYMBYHD W HAAEXHYIO
paboTy peakTopa U TEXHOAOTUUECKMX CUCTEM.

MAET MOATOTOBKA K NMEPEXOAY OT NMYCKOBOW aKTWB-
HOM 30Hbl K 3KCMAyaTaLMOHHOMY KOMIMAEKTY TEMAO-
BblAEASIOLLMX COOPOK, 0becrneumBaroLLMX YAOBAET-
BOPUTEABHYIO AAMTEABHOCTb LMKAA PaboTbl peakTo-
pa nopsiaka 25 cyT Mexay neperpy3kamu TonAmMBa.
KoHuenumMsa HoBOro TonAMBa AASl peakTtopa MUK
OCHOBaHa Ha WCNOAb30BaHWW CEPWIHBIX TEMAOBbI-
AEASIIOLLMX IAEMEHTOB (TB3AOB) peaktopa CM ¢ no-
BbILLEHHOW 3arpy3kor 235U, npuMeHeHWM BbIropa-
FOLLErO MOrAOTUTEAR U MOAEPHU3ALMKU KOHCTPYKLMK
camMoi TOMAMBHOM KacceTbl. B HacTosillee Bpems
BEAETCS TMOATOTOBKA K 3aKAKUEHWUIO KOHTpPaKTa
¢ npeanpuatnammn AO «TB3/\» rockopnopaumm «Poc-
aToM» Ha NOCTaBKY NepBOM NapTUK HOBOIO TOMNAMBA
B2023T.

OAHOBPEMEHHO C YBEAMYEHMEM MOLLIHOCTU peak-
TOopa MAET CO3AAHME KOMIMAEKCA 3KCNEPUMEHTaAb-
HOro 06opyAOBaHUA AAST MPOBEAEHUSI HAYUYHbIX 9KC-
NePUMEHTOB.

Hanbonee adpPpeKTMBHOE UCMOAb30BAHUE WMCTOY-
HUKA HEWTPOHHOIO M3AYYEHUS BO3MOXHO, ECAU Bbl-
COKO3ODEKTUBHBIE MYUYKU HEMUTPOHOB, BbIBOAUMBbIE
13 BbICOKOMOTOUYHOrO peakTtopa, AOCTaBAsitoTCs 6e3
3HAUUTEABHbIX MOTEPb K YALTPACOBPEMEHHbIM 3KC-
nepUMeHTaAbHbIM YCTAHOBKaM, NO3BOASIOLLMM NPO-
BOAMTb CaMble NepeAoBble UCCAEAOBAHWUS BO BCEX
nepeuncAeHHbix Bblille obaacTtsax. Moatomy obe co-
CTaBAAlOWME, T. €. BbiCOKas MPOM3BOAMTEABHOCTb
CaMOro UCTOYHWKA HEWTPOHOB WU COBPEMEHHbIM YpO-
BEHb NpMbopHON 6a3bl, UMEKOT paBHOE 3HaYeHWe

AN YCMELWHOW peaAn3auMy HaydHbIX Mporpamm
MeXAyHapOAHOrO LEeHTpa HEWTPOHHbIX MCCAEAOBa-
HWUI Ha peakTope MUK. Takum 06pa3om, OAMH M3 OC-
HOBHbIX MPUHLUMNOB 0OLIEN KOHLEMUMU CO3AAHMA
3KCNEePUMEHTAAbHbIX CTaHUMK - COBEPLLEHCTBOBA-
H1e NPMOOPHON Basbl — AOAKEH MATU pyka 00 pyKy
C COBEPLIEHCTBOBAHWEM UCTOYHUMKA.

PaboTbl No ocHalleHWto peaktopa MUK komnaek-
COM COBPEMEHHOTO 060PYAOBAHMA OCYLLECTBARAOT-
csl B paMkax npoekrta «Co3paHue npubopHon 6asbl
peakTtopHOro komnaekca NUK» (CPoKn BbINOAHEHUA
2019-2024 rr.). B pekabpe 2020 r. nATb MCCAEAO-
BaTeAbCKMX CTaHLMI peakTopHoro komnaekca MUK
6bIAM BBEAEHbI B 9KCNAyaTaLMio. K HUM OTHOCATCS:

- TECTOBbI HEWTPOHHbIN pedaektomeTp THP,
npeAHasHa4YeHHbIM AAST UCMbITAHUM  HEUTPOHHbIX
MOASIPU3YIOLLMX W HEMOAAPU3AUMOHHBIX 3epKan
HEWTPOHOBOAOB M APYIMX HEWUTPOHHO-OMTUYECKUX
YCTPOMCTB, B T. Y. AASI MPUKAAAHBIX 3aAa4 CamMoro pe-
AKTOPHOTO KOMIMAEKCA;

- TEKCTYpHbIn andpaktomeTp TEX-3 aAna 3apad
TEKCTYPHOW AMDPAKTOMETPUMU, B T. Y. NMPUKAAAHBIX
MCCAEAOBAHUIN TEKCTYPbl KOHCTPYKUMOHHbIX U TEXHU-
YECKUX MaTepManos;

- AMOpaKTOMETP  MOAAPWM30BAHHbIX  HEWTPO-
HoB AINH AAS UccAepOBaHWM ocobeHHocTer mar-
HUTHOMO YMOPSAOYEHUA B KPUCTAAAMUYECKUX CTPYK-
Typax;

- pedAEKTOMETP  MOASIPM3OBAHHbLIX  HEWTPO-
HoB NERO-2 aAs uMccAepOBaHMA NOBEPXHOCTHBIX
CTPYKTYP, FPaHuL, pasaena, TOHKUX NMAEHOK U MHOTO-
CAOMHbIX CTPYKTYP KakK MarHWTHbIX, Tak U HEMaArHuT-
HbIX MaTepUanoB;

- TECTOBbI HEMTPOHHBIV cnekTpoMeTp «T-CnekTp»
AN UBMEPEHUN BPEMAMNPOAETHBIM METOAOM HEM-
TPOHHOIO CMEKTPa Ha BbIXOAE SKCNEPUMEHTAAbHbIX
KaHaNOB peakTopa U HEWTPOHOBOAOB.
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JKCnepMMeHTaAbHble PaboTbl Ha NATUM CTaHUM-
AX NMPOBOAMAUCH Ha 3Tane Mnepexoaa peakropa Ha
3HEPreTMUECKUn pexmm paboTbl, NPeANoAaratoLLmi
BbIXOA Ha TeNAOBYO MoLwHOCTb 10 MBT. K HUM OT-
HOCUTCH CEPUS METOAMUECKUX IKCMEPUMEHTOB,
TaKWX Kak M3MepeHue abCOAKTHOrO HEMTPOHHOro
noTtoka Ha ropPU30OHTAAbHOM 3JKCMEPUMEHTAAbHOM
kaHane Ne 10, M3ydeHUe xapaKTepuUCTUK paspabo-
TaHHbIX B HUL, «KypuatoBcKMiA MHCTUTYT — TTUAD
yeTblpexMoA0BOro GopmMmupoBaTtes (NoAspusaropa)
HENTPOHHOro Nyyka Ha pedrektomeTpe THP 1 Hen-
TPOHHO-OMTUYECKOro GopmupoBaTtens (noAspusaTo-
pa) Ha pednektomeTpe NERO-2 u ap.

B pamkax paboTbl N0 OCBOEHWIO MOLLHOCTU pe-
aktopa Ao 10 MBT 1 BBOAY B 3KCMAyaTaLMIO MATU
NCCAEAOBATENBCKUX HEWTPOHHbIX CTaHUMK, nepe-
UMCAEHHbIX BbILLIE, ObIA MOAFOTOBAEH NEpeYeHb HeR-
TPOHHO-OU3NUYECKMX pPacCUYETOB AASI 0OOCHOBaHMWA
H61OAOTMUYECKON 3aLLMTbI HA NPEAMET COOTBETCTBUS
TpeboBaHuam OCMOPBE 99/2010. 3KkcnepuMeH-
TaAbHble YCTAHOBKW pa3MeELLaAnCb Ha TFOPU30H-
TaAbHbIX KaHanax MNAK-2, 3, 8, 9, 10. AAf KaxAporo
M3 HWUX ObIAM paccuMTaHbl MAOTHOCTM MOTOKA HEW-
TPOHOB Ha BHellHeM cpe3e pa3bopHOW 3alUMThI
peakTopa MUK, KoTopble B AQAbHENLLIEM MCMOAb30-
BaAUCb B KAUECTBE MCXOAHbIX A@HHbIX AAA MOAEAU-

poBaHWA BMOAOTMYECKOM 3aLLMTbl HEMTPOHHbIX CTaH-
LR,

AN ONPEAEAEHUS KOHCTPYKUMKM W MaTepuanb-
HOro coctaBa GUOANOTMUECKONM 3aLLIMTbI AAS KaXKAOM
paccMaTpuBaeMon yCTaHOBKM Oblna pa3paboTtaHa
MaTemMaTMyeckas MOAEAb M paccUMTaHbl MPOCTPaH-
CTBEHHbIE paCMPEAEAEHUS YPOBHA MOLLHOCTM 3KBU-
BaAEHTHOM A03bl (MOA).

Mpun pabote peaktopa Ha MOLWHOCTU 7 MBT ObIAK
BbIMOAHEHbI M3MEPEHUs PaAAMALMOHHOIO QOoHa
B 9KCNEPUMEHTAAbHOM 3aAe TOPU3OHTAAbHbIX JKC-
NepPUMEHTaAbHbIX KaHAAOB AAA OLEHKU 3hDEKTUB-
HOCTM pa3paboTaHHOW OUOAOTMUYECKON 3alLUUTHI.
PesynbTaTbl MU3BMEPEHUSA AAST HEKOTOPbIX TOUEK MPEA-
CTaBAEHbl B Tabauue. PacueTHoe 3HaYeHue NoAHOM
M3A (HEWTPOHbI WM Y-KBaHTbI) AAA paccmaTtpuBae-
MOW MOLLUHOCTK cocTaBAsieT 4,2 MK3B/4Y Ha NOBEpPX-
HOCTHM 3aLLUMThI.

AAs BCEX paccMaTpuUBaeMblX CAyYaEB, 3@ UCKALD-
yeHnem yctaHoBKM AlMH, namepeHHbie MOA OT Hen-
TPOHOB W Y-KBAHTOB HE MPEBbLIWAKT pPacyHeTHbIX
3HAYeHMM, NMOAYUYEHHbIX Ha 3Tane MOAEAMPOBAHMSI.
He3HauntenbHOe NpeBbIllEHME MOAHOM MOA AAf
6A0Ka 3awwmTbl AMH, BEpPOSTHO, CBA3AHO C HETOY-
HOCTbIO MOHTaXa, YTo MOXET ObITb PELLEHO 3a CUET
KOMMEHCUPYHOLLMX MEPONPUATUIA B AQAbHENLLEM.

TabAnua. PeayabTaTbl M3MepPeHUid PaAMaLIMOHHOIO GOHa Ha YCTAHOBKAaX B 3KCNEPUMEHTAAbHOM 3ane

FOPU30OHTAAbHbIX 3KCNEPUMEHTAAbHbIX KAHAAOB

[NokasaHus
YctaHoBKa Touka usmepeHus
Y, MK3B/Y Y + n, MK3B/4
AlNH 2,5 6,4 DpoHTaAbHO Ha kKopnyce 6aoka 3awmTbl AMH
T-CriekTp» 0.8 18 DpPOoHTaAbHO Ha Kopnyce 6AoKa 3aLmTbl «T-CnekT».
30 cm oT ocH Myyka

NERO-2 1,6 1,8 CneBa Ha kopnyce 6Aoka 3almTbl NERO-2

THP 3,2 3,8 CaeBa Ha Koprnyce 6AoKka 3aLumntsl THP

TEX-3 1,5 1,7 CaeBa Ha kopnyce 6A0Ka 3alumnTbl TEX-3

1. KoBanbuyk M. B., BopoHuH B. B., laBpunoB C. B., laptBuk A. B., AbsiukoB M. B., MnatoB A. A., MatseeB B. A.,
TapHaBuu B. B., YabsiHOB B. A. // Kpuctaanorpaousa. 2022. T. 67. Ne 5. C. 785-794.

2. Voronin V.V., Gartvik A.V., Gavrilov S.V., Grigoriev S.V., Diachkov M.V., Ipatov D.A., Matveev V.A., Tarnavich V.V.,
Syromyatnikov V.G., Polushkin A.O., Pshenichnyi K.A., Ulyanov V.A., Zinoviev V.G. // Neutron News. 2022. V. 33. Iss. 4.

P. 13-16.

3. Diachkov M.V., Matveev V.A., Syromyatnikov V.G., Tarnavich V.V., Ulyanov V.A. First Neutron Measurements
at Reflectometers TNR and NERO-2 // Neutron News. GNNW-2023-0001 to be published.
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OueHKa NoTOKa HEUTPOHOB HA CNAAANENLLIH-MCTOYHUKE
CUHXPOUMKAOTPOHa HULL «KypuaToBCKMN UHCTUTYTD — TTUAD

K. B. EpwuoB?, M. E. Arekcees?, C. E. beros?

1 OtaeneHmne HEUTPOHHBIX nccaeaoBaHui HULL «KypuaToBCKui nHCTUTYT — [TUA®

2 AO «PaauneBbIi MUHCTUTYT uM. B. I. XrnonuHa»

B 3KkcneprvMmeHTe MCMOAb30BaAacCb BHYTPEHHSAS
CBMHLIOBasA MULLIEHb CUHXPOUMKAOTPOHa HULL «Kyp-
YaTOBCKUN MHCTUTYT — MNAD, Ha KoTopyto mepmo-
AMYECKN HaMNPaBAAACS MPOTOHHbIM My4YOK C 3HEpP-
rmen 1 MBB. AAMTEABHOCTb MPOTOHHOIO MMMyAbCa -
10 Hc npu yacTtote noBTOpeHua 50 Tu. UHTeHcHB-
HOCTb MPOTOHHOrO Myuyka coctaBaseT 3 - 10 npo-
TOHOB Ha umnyabc (1,5 - 103 ¢1). dakTop MHOXe-
CTBEHHOCTM HEWTPOHOB MPU AAHHOW KOHOUIypaLmu
akcnepmumeHTta ~ 20, NO3TOMY TakOW UCTOUYHUK MO-
XeT AaBaTb A0 3 - 10 HEWTPOHOB/C B 4T-reOMETPUN.

AAS 3aMEANEHUA HEMTPOHOB B 3KCMEPUMEHTE UC-
NMOAb30BAAUCb KAHWUCTPbl C BOAOM €MKOCTbIO 24 A.
Ha pucyHke n3obpaxeHa Cxema WX pPacCTaHOBKM.
BWAHO, UTO KAHWUCTPbI pacrnoAaraAMcb NEpPeA MuLle-
HbtO, UTOOblI YMEHbLUUTL NMOTOK MPOTOHOB, MPOXOAS-
LMK Yepe3 MOHUTOPSI, T. K. MPOTOHbI paccenMBatoTcs
NPenMyLLIECTBEHHO Brnepea, HEWTPOHbI — MOYTU U30-
TPOMNHO. MOHUTOPbI ObIAU U3TOTOBAEHbBI U3 OTOXXKEH-
HOM HepXaBeroLLEen CTaAu C INEMEHTHbIM COCTAaBOM,
npeABapUTEABHO OMPEAEAEHHBIM METOAOM PEHTre-
HODAYOPECLEHTHOIO aHaAM3a, U MPUKPENAEHbI K Ka-
HUCTPaM.

lMporpamma AASI pacuyeTa nepeHoca uvacTul,
PHiTs ncnonb3oBanacb AAS pacyeTa NoTtoka HEWTPO-
HOB, NMPOTOHOB U ONPEAEAEHNS aKTUBHOCTU MOHUTO-
poB. B pe3yabrate 6bIAO NOKa3aHO, UTO HEOOXOAUMO
YCTAHOBWUTb MATb KAHWUCTP C BOAOW AASI MOAYYEHMUS
NMOTOKa TEMAOBbIX HEUTPOHOB C MPMMECHH) BbICOKO-
9HepreTMyecknx (HETENAOBbIX) HEWTPOHOB He 60-
nee 1 %. AKTMBHOCTb MAEHOK MAoLLaAbo 0,5 Mm?
AONXHA COCTaBASITb OT HECKOAbKMX AECATKOB AO He-
CKOABKUX COTEH BEKKEpENeN.

AnekceeB U. E., benos C. E., Epwios K. B. // N3B. PAH. Cep. ¢$u3

Pb-muweHb

s P

KaHucTpel

cBogoh —— —

Cxema aKkcnepumeHTa

Mocae OOAYYEHMSI Ha CUHXPOLMKAOTPOHE Ha
CMEKTPOMETPE C AETEKTOPOM M3 CBEPXUYMCTOrO rep-
MaHUs U3MEPSAAUCH Y-CMEKTPbl aKTMBUPOBAHHOM
HENTPOHaMU GOAbIM. XOTS HEMTPOHbI UMEIOT 3HEP-
rmio ot 0,025 3B po 1 3B 1 BO3MOXHO 60AbLLOE
UACAO peakuui, Haubonee BEPOATHbIMKU OKala-
AUCb (N, Y)-peakunn ¢ obpasoBaHuem °°"Tc u %ICr.
CeueHUss aTUX peaKkuui 3aBUCHAT OT SHEPTUU HeW-
TPOHOB, UYTO MNO3BOASIET OLIEHUTb CNEKTP HEWTPOHOB
Nno akTMBaUMK MULLEHU. N3 cpaBHEHWA pe3yALTaTOB
y-CneKrpockonun u MoHTe-Kapao-pacyeToB B na-
kete PHiTs 6bIA MOAyYeH CPEAHWMI MOTOK HEWTPO-
HOB Ha HauboAee ypaAeHHOM OT MULLIEHM obpasLe
108 cMm™2 - ¢! ¢ NPUMECHIO BbICOKOIHEPTrETUUECKMX
HEWTPoHOB He bonee 1 %.

OCHOBHOM BbIBOA 3KCMEPUMEHTA — WM3MEHEHMU-
€M KOHPUIypauunm 3amMepruTeEAS] MOXHO MOAYUYMTb
NOTOKM HEWTPOHOB C AOObIMK pacnpeAeAeHUsAMU
Mo 3HEPIUK, KaK CYLLLECTBYIOLLMMU B peakTopax, Tak
N «<HOBbIMW», AAl CO3AAHMA CTEHAOB M MPOBEAEHMSA
3KCNEPUMEHTOB MO TPAHCMyTaLMM.

.2022.T. 86. Ne 9. C. 1315-13109.
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KOOpAMHATHbIE AETEKTOPbI ANl BbICOKMX 3arpy30K Ha OCHOBE
MHOTOMPOBOAOYHOIO ra30BOro IAEKTPOHHOIO YMHOXUTEAS

A. I. Kawyk?, B. I. baes?, O. B. AeBuukas?, C. A. MoByaH?

1 OtaeneHme nepcnektuBHbIX paspaborok HULL «KypyatoBCKmi MHCTUTYT» — [TUA®
2 UHcTtntyT aHepretukn HAH Benapycu, Pecriybanka beaapychb
3 O6bEAMHEHHbIN MHCTUTYT IAEPHBIX MCCAEAOBAHUI

B paboTte npeacTaBAEHbl IAEKTPUYECKME TMOASA,
BapMaHTbl KOHCTPYKLUMU U XapaKTEPUCTUKMU HOBBIX
KOOPAMHATHbIX AETEKTOPOB, BbINOAHEHHBIX HA OCHO-
BE MHOIONPOBOAOYHOIO ra30HANOAHEHHOIO 3AEK-
TPOHHOIO YMHOXMTEAR (puc. a, 6). o cpaBHEHUIO
C MUKPOCTPYKTYPHbIM AeTekTopoM GEM 3pecb MOX-
HO MOAYUMTb KOOPAMHATbI HEMOCPEACTBEHHO C MpPO-
BOAOYEK C CYLLECTBEHHO MEHbLUMM KOAMYECTBOM
BelwlecTBa Ha nytM yactuy AAa Al-Mg-npoBoaa
M NpakTuyeckn 6e3 opraHuWku, COAEPXXaLUeN BOAO-
POA, YTO BaXXHO AAS HEMTPOHHbIX AETEKTOPOB. B aTOM
TEXHWUYECKOM pPELLEHUN A@aBMHHOE YMHOXEHWE nep-
BMYHOTO 3apsAa NMPOMUCXOAUT MEXAY MPOBOAOUKAMM,
uTo obecneunBaeT Ha TPU Nopsiaka 6oaee BbICOKYHO

3arpy304Hyto cnocobHOCTb NPU CYOMUAAMMETPOBOM
NPOCTPAHCTBEHHOM pa3peLleHUM MO CPaBHEHUIO
C KNACCUYECKOW NMPOBOAOYHON Kamepou. [Mpu ycno-
BUM S ~ nd obecneunBaerca 100%-Has 3addeKTnB-
HOCTb NepeAayr NepPBUUHbIX IAEKTPOHOB B 0OAACTb
YMHOXeHWs, a Npu h ~ S ymeHbluaeTca pabouee
HanpsXXeHWe M MOBbIAETCS HaAEXHOCTb. [pn Mma-
AOM h Aerko BBECTM MOAAEPXMBAKOLLME Chence-
pbl, BbIMOAHEHHbIE M3BECTHbIM METOAOM (GOTOAU-
TorpadmmM U TpaBAEHUA MAEHOYHOro GoTopesucta,
Kak B aAeTektope Micromegas, ana obecneyeHus
MA@QHAPHOCTU 3AEKTPOAOB M MOHOAMTHOCTU KOH-
CTPYKLIMM, NMPK 3TOM MOBbILLAETCA ObICTPpOAEHCTBHE
YCTPOMUCTBA.
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1. Kawyk A. I1., baes B. I, NeBuukas O .B., MosyaH C. A. // Mucbma B 3YAA. 2022. T. 19. Ne 4. C. 259-270.
2. Kashchuk A.P., Baev V.G., Levitskaya O.V., Movchan S.A. // Phys. Part. Nucl. Lett. 2022. V. 19. No. 4. P. 353-361.
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Pa3paboTka KOHLENLUMU CUMTbIBAOLLEN INEKTPOHUKU
TpeKoBOW cucTemMbl akcnepumeHTa SPD Ha koanaraepe NICA

B. T. Kum, E. B. KysHewoBa, C. I. bapcos, C. A. bynaHoBa, A. B. 3ereHo0B,
B. I. Manees, C. I. HacbibyamnH, A. E. CocHoB, O. A. ®eanH

O1aeneHune puanku BbICOKMX aHeprnn HUL «KypyatoBckmi MHCTUTYT» — [TUAD,

Konmabopaums SPD

3kcnepumeHT Spin Physics Detector (SPD) -
OAVH U3 3KCNepuMeHToB MeracareHc-npoekta NICA,
B KOTOPOM B A@HHbIM MOMEHT y4yacTBylOT 6onee
300 yueHbIX U UHXeHepoB U3 12 cTpaH. kcnepu-
MeHT SPD HaueAeH Ha M3yyeHWe CUAbHbIX B3aUMO-
AENCTBUM B MOAAPU30BAHHBIX U HEMOAAPU30BAHHbIX
MPOTOH-MPOTOHHbLIX U AEWUTPOH-AEMTPOHHBIX COyAa-
peHusx. NaaHnpyeTca NpoOBECTU UCCAEAOBAHMSA CMK-
HOBOW CTPYKTYPbl MPOTOHOB M AETKMX SIAEP U UX TPEX-
MEePHbIX MAPTOHHbIX pacnpeaereHuit. B 2021 r. 6bia
NPEACTaBAEH W YyTBEPXAEH KOHLENTYaAbHbIM AU3aMH
petektopa SPD. B koHue 2022 1. 6bIA NPEACTABAEH
TEXHUYECKNIN NPOEKT pAeTekTopa SPD.

lpynna yueHbix HUL, «KypuyaToOBCKMUIA MHCTUTYT» —
MAAD® yuyactByeT B pa3paboTke TPEKOBOW CUCTe-
Mbl (TC) aeTektopa SPD, 0CHOBaHHOM Ha TOHKOCTEH-
HbIX ApendOoBbIX TPyOKax, TEXHOAOTMW U3rOTOBAEHUSA
Tpybok TC, nporpammHoro obecnevyeHus, a Takxe
B pa3paboTke ¢GpU3MUYECKOM MporpaMmbl MCCAEAO-
BaHUS OU3UKM MHOTOMAPTOHHbIX B3aMMOAEUCTBUMN
N 3K30TUYECKMX MHOTOKBAPKOBbIX PE30HAHCOB.

B 2022 r. HUL «KypuaTtoBCKMI MHCTUTYT» — TTUAD
COBMECTHO ¢ O6beAMHEHHBIM MHCTUTYTOM SAEPHbIX
MCCAEAOBaHUI yyacTBOBaA B pa3paboTke KOHUEn-
LUK CUMUTbIBaOLLEN IAEKTPOHUKK TC SPD. AAs onpe-
AEAEHUs TPeOOBaAHUM K CUMTLIBAIOLLIEN SAEKTPOHMKE
6bINO MPOBEAEHO TPU TECTOBbIX U3MEPEHUSI Ha MNyu-
ke yckoputenss SPS B EBponenckom LeHTpe sipep-
HbIX MICCAEAOBaHWM, C UICMOAb30BAHWEM MPOTOTMMNOB
MoayAen TC ¢ HECKOAbKMMUK BUAGMU CNeLManm3npo-
BaHHbIX MHTErpanbHbix cxem (ASIC): VMM3a, VMM3
n Tiger (puc.).

B HacTosillee Bpems npoporxaeTcss obpaboTka
MOAYYEHHbIX A@HHbIX TECTOBbIX M3MepeHun. lMpea-
BapUTEAbHbIE Pe3yAbTaTbl MO TPeOOBAHWUSAM K CUM-
ThiBatoWen anektpoHnke TC SPD 6biAn nepepaHsbl
pa3pabortunkam crneumasM3MpoBaHHbIX WMHTErPaAb-
HbIX cxeM ASIC. Ha ocHoBe 06paboTaHHbIX AGHHbIX
OyAyT MOAYYEHblI PEAAUCTUUHbIE MapamMeTpuU3aLmm
TpekoB. Aanee C NOMOLLb paspabdaTbiBaeMoro
nporpaMmMHoro obecneyeHuss rpynnamu y4yeHbix
HUL, «KypuaTtoBCKMI MHCTUTYT — TTUAD 1 Obbeau-
HEHHOrO MHCTUTYTa SAEPHbIX MCCAEAOBAHUM Ha Oc-
HoBe naketa GARFIELD 6yaeT noAy4eHO MOAEAMPO-
BaHMe oTkAmMka TC SPD.

MpoToThN cuMTbIBaOLLEN
INEKTPOHUKU TPEKOBOM
cuctembl SPD

AN TECTOBbIX U3MEPEHUM
C pa3HbiMy BUpaamu ASIC
Ha nyyke yckoputeast SPS
B EBponevickom LeHTpe
AAEPHbIX UCCAEAOBAHMWM

MICROMEGAS
TRACKER

Scintillator coincidence

MUONS

Bautin V., ..., Kuznetsova E., Maleev V., ..., Sosnov D., Zelenov A. et al. // Nucl. Instrum. Meth. A. 2023. V. 1047. P. 167864.
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KappoBbIM COCTaB

Brnepsble yueHomy HUL, «KypuaToBCKWUIA WMHCTUTYT» -
MAAD npuceoeHo nouetHoe 3BaHue «[lpodeccop PAH».
Beaywinit HayuHbin coTpyaHuk ODB3 Buktop lepmaHo-
BUY PaboB ctan npodeccopom Poccuinckon akapemMuu
HayK. [loyeTHoe yyeHoe 3BaHue, npucyxpaemoe lpesu-
AvymomM PAH 3a HayyHble AOCTMXEHUA HaUMOHaAbHOIo
AW MEXAYHAPOAHOIO YPOBHS, a TakXe 3a akTUBHOE yua-
CTUE B peanmM3alu OCHOBHbIX 3apay U QYHKLUMIW akape-
MWW, NPUCBOEHO pelieHnem PAH B mae 2022 .

Buktop Pabos pabortaet B nabopatopun penaTUBUCT-
CKoW sipepHol dusnkn OPBI ¢ 1996 r. ObAacTb ero Hayu-
HbIX MHTEPECOB - 3KCMEPMMEHTAAbHOE WCCAEAOBaHWE
MEXaHU3MOB POXAEHUS AETKUX aAPOHOB B CTOAKHOBEHUSAX TSHKEAbIX YABTPAPEASTUBUCTCKUX SAEP U U3yde-
HWe CBOWCTB CyObAAEPHON MATEPUU B YCAOBUAX SKCTPEMAABHO BbICOKMX BaPUOHHBIX MAOTHOCTEN U TeMMe-
paTyp, pa3paboTka 1 Co3paHUE AETEKTOPOB AASl COBPEMEHHbIX 3KCMEPUMEHTAAbHbIX YCTAHOBOK.

C 1998 r. Buktop lepmaHoBuMY PsiboB ABASIETCS UAEHOM MeEXAYHAPOAHOW Koanabopaumu PHENIX
Ha RHIC (BpykxelBeHcKasi HauMoHaAbHasa Aabopatopums, CLUA), ¢ 2010 r. - koanabopaumnmn ALICE Ha Boab-
LLIOM aAPOHHOM Koananaepe (EBponerckui LeHTP SAEPHbIX nccaepoBaHUi, LLBenuapus), ¢ 2018 1. — KoA-
Aabopaunn MPD Ha koananaepe NICA (O6beAMHEHHbIR MHCTUTYT SAEPHBIX UCCAeA0BaHMSA, AyOHa).

B. I. PaboB BHec 60AbLLON BKAGA B pa3paboTKy OpUIrMHaAbHbIX METOAMK aHaAM3a SKCNePUMEHTAAbHbIX
AAHHbIX, MO3BOASIIOLLIMX U3MEPSATb CBOMCTBA aAPOHOB Y GOTOHOB (BbIXOAbI, YTAOBbIE PACMPEAEAEHUSA U T. A.)
B yCAOBMSIX BecnpeLeAeHTHO BbICOKMX MHOXECTBEHHOCTEN YaCTWL, AOCTUraeMblX B CTOAKHOBEHUAX TAXe-
AbIX PEASITUBUCTCKMX Aaep Ha kKonnaraepax NICA, RHIC n LHC.

3BaHue «[lpodeccop PAH» yupexaeHo B 2015 r. MpucBamMBaeTca POCCUMCKMM YUYeHbIM He cTaplie
50 AeT, OCYLLECTBASAIOLWMM Hay4YHO-MCCAEAOBATEABCKYID WMAM Hay4yHO-O0Opa30oBaTEAbHYH) AEATEAbHOCTb
B pa3AMUHbIX 0OAACTSX 3HAHWUS WM He ABASIOMMCA YneHamu PAH. Bcero m3 HbiHE XMBYLIMX yY€HbIX 3Ba-
Hue «[podeccop PAH» nmetor 715 uenoBek. AO 3TOr0O MOMEHTA B CMUCKE He ObIAO MPEACTaBUTENEN
HUL, «KypuatoBCKMIM MHCTUTYT — MTUAD.
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UnMCAeHHOCTb COTPYAHUKOB

MpodeccruoHanbHble KBaAUDUKALIMOHHBIE

rpynnbl AOAKHOCTEW 2020 2021 2022
Bcero 6e3 yueta coBMecTUTENEN 1987 1970 1878
Bcero Hay4HbIX COTPYAHUKOB 473 462 405
M3 HUX C AOAMKHOCTBIO
PYKOBOAUTENS 66 60 57
FA@BHOIO0 Hay4YHOrO COTPYAHMKA 9 9 9
BEAYLLEr0 Hay4yHOro COTPyAHWKaA 44 44 38
CTapLUero Hay4yHoro COTpyAHWKa 146 140 126
Hay4YHOro COTPyAHUKa 83 83 58
MAQALLIEFO HayYHOro COTPyAHUKA 59 53 51
npoYne HayyYHble COTPYAHWUKM 66 73 66
C y4yeHo cTeneHbro
NOKTOpPa Hayk 62 59 53
KaHAMAATa Hayk 215 203 177
C y4eHbIM 3BaHUEM
aKkapeMuka - - -
UYNEHA-KOPPECMOHAEHTa 2 1 1
npodeccopa 8 6 5
AOLEHTa (C. H. C.) 80 74 65
CBepeHuUsA o HayyHOM CTaXxe COTPyAHUKOB
B Tom uncae co crtaxem
AONKHOCTb YncaeHHoOCTb
p0 5 net 6onee 5 net 6onee 10 net
3aB. AabopatopusamMu 1 oTaAeAaMHU 57 - 6 51
[AaBHble HayUYHblE COTPYAHUKM 9 - - 9
Beaylume HayyHble COTPYAHWUKHM 38 1 1 36
Craplune HayyHble COTPYAHUKMK 126 3 9 114
HayuHble coTpyAHUKHK 58 4 14 40
MaaaLLne HayUHble COTPYAHUKU 51 26 12 13
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YUCAEHHOCTb Hay4YHbIX COTPYAHUKOB MO BO3pacTHbIM rpynnam

MpodeccroHanbHble Bospacr, net
KBaAUOUKALMOHHbIE TPYNMbl 60 CpeAHMUit
AOAKHOCTE 20-29 30-39 40-49 50-59 TR i
Bcero HayuHbIX COTPYAHUKOB 71 84 44 45 161 51
C yuyeHow cTeneHbro
AOKTOpa Hayk - - 6 9 38 75
KaHAMAATa Hayk 1 33 26 26 91 58
He nmetot yyeHor cteneHm 70 51 12 10 32 39
C y4eHbIM 3BaHUEM
aKapeMuka - - - - - -
UAEHa-KOpPECNOHAEHTA - - - - 1 77
npodeccopa - - - - 5 83
AOLEHTa (C. H. C.) - - - 4 61 73
YucneHHOCTb U CpeAHMﬁ BO3pPAcCT Hay4YHbIX COTPYAHUKOB MO AONKHOCTAM
2020 2021 2022
LAONKHOCTb - o =
YncneHHoCTb ST YncneHHoCTb R YncaeHHoCTb Cpeanui
BO3pact BO3pacT BO3pacT
[A@BHbIM HayYHbIN COTPYAHMK 9 83 9 83 9 78
BeayLwmii Hay4HbIR COTPYAHUK 44 68 44 68 38 67
CTapLnii Hay4Hbl COTPYAHMK 146 62 146 62 126 61
HayuHbI COTPYAHMK 83 50 83 50 58 49
MA@ALLMI HaYYHbIA COTPYAHWK 59 32 59 32 51 33
PykoBoauTenb 66 62 66 62 57 61
Mpoune HayuHble COTPYAHMKM 66 27 66 27 66 28
CTpyKTypa Y WiTaTHaA YUCAEHHOCTb 3a 5 net
Kateropusa nepcoHana 2018 2019 2020 2021 2022
HayuHbli nepcoHan 489,2 435,5 450,2 430,4 423,3
HayuHo-TeEXHUUYECKUI NepPCOHAA 251,8 290,7 296,05 299,4 275,4
AAMUHUCTPATUBHO-XO3SIMCTBEHHbIV 11814 12531 129015 13182 1346,6
nepcoHan
MA@ALLNI 06CAYXMBAIOLLMIA NEPCOHAA 32,5 32,5 31,5 31,5 31,5
Bcero no wratHoMy pacnmcaHmio 1954,9 2011,8 2067,9 2079,5 2076,8
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KoAnuecTBEHHbIE NOKa3aTeAU HayUHOM
M 06pa3oBaTEAbHON AEATEABHOCTHU

B HNL, «<KypuaToBCKMI MHCTUTYT» — MNAD BbINOAHEHBI BCE MEPOMNPUATUSA, @ TaKKe AOCTUIHYTbI BCE LiEAE-
Bble MHAMKATOPbI M MOKa3aTeAn, 3anAaHMpoBaHHble Ha 2022 1., B T. Y. 3@ cyeT cybcMann Ha GUHAHCOBOE
obecneueHune BbINOAHEHUS TOCYAAPCTBEHHOTO 3apaHua Ha 2022 1. (nAnaHoBbIM nepuop 2023 1 2024 rr.).

CoTpyaHUKM MHCcTUTYTa B 2022 1. 6bIAM @BTOPaMK 1 coaBTopamu 604 ctatei, u3 Hux 383 nybarkaumu,
npouHAEKCHMpoBaHHble B 6a3e paHHbIX Web of Science («CeTb Hayku») 1 accouumnpoBaHHble ¢ HULL «Kypua-

TOBCKUM UHCTUTYT» — MUAD, uto coctaBasieT 63,4 % oT 06L1Ero KoAMUYecTBa 0NyOAMKOBAHHbIX CTaTeMN.

AnHamMuKa uMcna nybaMkauui, accounnpoBaHHbix ¢ HUL, <KypuatoBckuit UHCTUTYT — NMUAD, 3a 5 Aet

06Liee Yucno nybAMKauuii / nybAnKaLmm, UHAEKCUpYyeMble
foa .
B 6a3e paHHbIX Web of Science
2018 689/507
2019 714/465
2020 674/473
2021 650/446
2022 604/383

AMHaMKKa yyacTua B HayuHbIX MeponpuAaATUaX 3a 5 AeT

Foa KoAnyecTBo $paKToB yuacTus B BbICTABOYHOM AEATEABHOCTH,
KOHdEpeHUMAX, Ha Gopymax U T. A.
2018 420
2019 422
2020 387
2021 417
2022 472

Uncno nonyyeHHbIx B 2022 1. MeXAYHaPOAHbIX U POCCUMCKUX NaTEHTOB, NpaBoobAapaTeneM
koTopbix siBAAeTcsa HULL «KypuaToBCKUI UHCTUTYT» — TTUAD, no BUAY OXpaHHbIX AOKYMEHTOB

O6beKTbl MATEHTHOTO NpaBa Mo BUAY OXPaHHbIX AOKYMEHTOB

[laTeHT Ha u3obpeTteHne

[laTeHT Ha NOAE3HYHO MOAEAb

CBMAETEALCTBO Ha nporpammy Ars 9BM

Bcero

3

3

16

22
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AVHaMUKa uMcAa OXpaHHbIX AOKYMEHTOB, NpaBoobrasaTenem
koTopbix aBaseTcsa HULL «KypuatoBCKMi UHCTUTYT» — [TUAD, 3a 5 net

Bua npaBoOXpaHUTEABHOIO AOKYMEHTa 2018 2019 2020 2021 2022
MaTeHTbl Ha M30bpeTeHus 7 10 5 7 3
MaTeHTbl Ha NOAE3HblE MOAEAU 4 2 8 1 3
CsuaeTenbCTBa Ha nporpamMmbl Aans 9BM 25 12 13 19 16
CBuaeTenbCTBa Ha 6a@3bl AQHHbIX 1 - - - -
3aperncTpupoBaHHbIE HOY-Xay 3 - - - _
Bcero 40 24 26 27 22

B 2022 r. HayuHble UCCAEAOBAHUS COTPYAHUKOB MHCTUTYTa ObiAM MOAAEPXaHbI rpaHTamu POOU (8)
n PH® (18), Takxe umMenacb noppepxka MuHUCTEPCTBA Hayku U Bbicllero obpasoBaHus PO B dopme
cybCHAMM Ha peann3aLmio OTAEAbHbIX MeponpusaTuin epepanbHOM HayYHO-TEXHUYECKOW MporpaMmbl pas-
BUTUS CUHXPOTPOHHbIX YU HEWTPOHHbIX UCCAEAOBAHUM U UCCAEAOBATEABCKOM MHOPACTPYKTYpbl Ha 2019-
2027 rr., ytBEpxaeHHoM MpaButenbctBoM Poccuitckon depepaumm ot 16.03.2020 B pamkax HaLMOHaAb-
Horo npoekTa «<Hayka 1 yHUBEPCUTETbI», a TakXe CyOCUAMKM Ha OCYLLIECTBAEHUE FOCYAAPCTBEHHOM NMOAAEPXKKM
CO3AQHMS U PasBUTUA LEHTPA FEHOMHbIX MCCAEAOBAHWMM MMPOBOrO YPOBHSI «KypuyaTOBCKMM FE€HOMHbIN
ueHTp». Mmenocb ABa rpaHTa npesvaeHTa Poccuiickon depepaumn Ha npoBepeHUE GyHAAMEHTAAbHbIX
N NPUKAGAHBIX Hay4YHbIX UCCAEAOBAHWMW MO MPUOPUTETHBIM HaNPaABAEHUAM HayKKW, TEXHOAOTUM U TEXHUKM
Poccuitckon depepaummn AN MOAOABIX POCCUMCKMX YUEHbBIX — KAHAMAATOB HayK M AOKTOPOB HaykK.

B 2022 r. B pamkax BbInoAHeHUs Mporpammbl aesateabHocTr HULL «KypuaToBCKMM MHCTUTYT» Ha 2018-
2022 rT. coTpyAHMKKN UHCTUTyTa 3amMTuAM 10 KaHAMAATCKUX AUCCEPTALMNA.

MoarotoBKa KappoB BbiCLIEW KBaAMdUKaLMU 3a 5 neT

foa 06Lee 41cAo chcepraumﬁ /
AUCCEPTaLMK Ha COMCKAHWE YYEHOW CTEMEHN AOKTOpa HayK
2018 8/2
2019 7/-
2020 9/3
2021 12/2
2022 10/-

HULL «KypuatoBckuii MHCTUTYT» - TMWNAD Ha ocHoBaHuWM AMuUeH3MM oT 02.06.2017 Ne 2599
(N035-00115-47/00097282) Ha ocyLUeCTBAeHME 0bOpa3oBaTeAbHON AESATEAbHOCTM (HECCPOYHO) U CBU-
AETEABCTBA O rOCYAAPCTBEHHOM akkpeauTaummn ot 06.07.2020 Ne 3414 (6eccpouHo), BbiaaHHbIX Pepe-
panbHOM CAYX60M Mo Hap3opy B chepe 06pa3oBaHMs U Hayku (PocobpHap3op), BeAeT obyueHre no npo-
rpaMmmam BbicLLero o06pa3oBaHms — NporpaMmmMam NOATOTOBKM HayUHbIX U HAyYHO-NEAArorMyeckmnx Kappos



KYPYATOBCKMIA
I'll Y WUHCTUTYT
ANA CTPAHbI o
¥ MUPA OCHOBHble pe3yAbTaTbl Hay4YHOM AesiTeAbHOCTU — 2022 107

BbICLLIEN KBaAMDUKALMKM B acrMpaHType no o4yHon dopmMe obyueHUst 3a CUET BHOAXKETHbIX aCCUTHOBaHMI
depepanbHOro HropxeTa.

lMOAroTOBKa OCYLLECTBASIETCSI B COOTBETCTBMM C TpeHOBaHUSMU GepepanbHbIX TOCYAaPCTBEHHbIX 06pa-
30BaTeAbHbIX CTAHAAPTOB BbicLlero obpasoBaHusa (PrOC BO) no caeayoWMM HanpaBAEHWUAM NMOATOTOBKH.

* 03.06.01 «®dur3unKa 1 aCTPOHOMMSA» MO HANPaBAEHHOCTSM:

01.04.02 «TeopeTtnyeckan dpusnkanr,

01.04.07 «®un3nKa KOHAEHCUPOBAHHOIO COCTOSIHUS»,
01.04.16 «®n3KnKa aTOMHOr0 APa U SAEMEHTAPHbIX YacTuL,
03.01.02 «brnodpusmka»,

* 06.06.01 «buonornueckme Haykm» no HanpasaeHHocT 03.02.07 «eHeTuKay;

B COOTBETCTBMU C depeparbHbIMKU FOCYAAPCTBEHHbIMKU TPebBOBaHUAMM MO Hay4HbIM CreuuarbHOCTAM
B COOTBETCTBUU C HOMEHKAATYPOW, YTBEPXAEHHOM NpUKa3oM MUHUCTEPCTBA HAyKW W Bbicllero o6pasosa-
Husa PO ot 24.02.2021 Ne 118:

1.3.3. «TeopeTnueckas dunsnka» (Gu3s.-mat. Hayku),

1.3.8. «®n3nKa KOHAEHCUPOBAHHOIO COCTOAHUSA» (GU3.-MaT. HAYKH),

1.3.15. «®dur3MKa aTOMHbIX AAEP Y SAEMEHTAPHbIX YacTuLy, «PU3MKa BbICOKUX 3HEPTUN» (U3.-MaT. HAyKK),

1.5.2. «<bnoduamnka» (p13.-Mart. HayKm),

1.5.4. <(Brnoxumusi» (BUOA. HayKH),

1.5.7. feHeTnKa» (BUOA. HayKH),

3.3.3. «[latonornyeckas Gpu3nonorusi» (6UOA. HayKK).

B 2022 r. cocTosiAcaA BTOPOM BbIMYyCK M3 acnupaHTypbl MHCTUTYyTa. Beero 6bIAO BblAaHO 6 AMMAOMOB
006 OKOHYaHWKM acnUpPaHTypPbl, MOATBEPXAAOLLMX YCMELLHOE 3aBepLueHMe 0byyeHuns No nporpamMmmam acnu-
paHTYpbl Kak TPETbEWN CTYNEeHW BbicLLEro obpa-
30BaHus NMo 4 HanpaBAEHHOCTSIM MOAFOTOBKM: PBCkui WHCTUTYT,
«TeopeTnyeckasa dusunka» (1 aunaom), «dusmka -
KOHAEHCMPOBAHHOIO COCTOAHUSA» (1 AMMAOM),
«@n3nKa aTOMHOro fAApa U INeMEHTapPHbIX Yac-
™MLy (1 AMnaom) u «feHeTuka» (3 aunaoma).

B 2022 r. Ha obyuyeHWe B acnupaHTypy
MHcTUTyTa 6bIAO0 NPMHATO 13 yenoBeK (B COOT-
BETCTBMMU C YCTAHOBAEHHBIMW MPUKa3oM MUHK-
CTePCTBa Hayku W Bbicliero obpasoBaHua PO
or 29.04.2021 Ne 346 KOHTPOAbHBIMU LUG-
pamu npuema (KLIM)): 8 uenoBek no rpynne ol ;
Hay4HbIX cneunanbHocTen 1.3. «dudmueckne Haykm» (KLLM 03.06. OO «d)wsvma M acTpoHOMUS»), 5 uenoBek
Mo rpynne Hay4HbIx cneumManbHocTen 1.5. «kbrnonornueckmne Hayku» (KL 06.06.00 «<bronornueckmne Haykm»).

06LL1aa YNCAEHHOCTb acnMpPaHToB Ha KoHel, 2022 r. cocTaBAsina 49 UenoBeK.

B 2022 r. UHCTUTYT yyacTBOBaAA B OTKPbITOM KOHKypce MWHWUCTEPCTBA HayKu W Bbicllero obpasoBa-
H1a PO no pacnpeaeneHnto KUMM rpaxaaH Ha obyyeHre no nporpaMmmam acnvMpaHTypbl 3@ cUeT BHOAXET-
HbIX aCCUrHOBaHWI depepanbHOro bropxeTa Ha 2023/24 yuebHbi roa. bbiav noayueHbl KLIM no rpynnam
HayuHbIX cneumanbHocTer: 1.3. «dusmnueckme Haykm» — 2 mecta, 1.5. «buonornueckne Hayku» — 1 Mecro.

B 2022 r. AoOAS MOAOABIX YUEHbIX (MCCAepoBaTEAM D3 yUEHON cTemneHu, KaHAMAATbl Hayk Ao 35 AeT
1 AOKTOpa Hayk A0 40 AeT) B 06LLIEM KOAMUECTBE COTPYAHWKOB, 3aHATLIX B UCCAEAOBAHMAX U pa3paboTkax,
B HNL, «KypuatoBckuit MHCTUTYT — MNAD coctaBuaa 30 %.

B noapasaenenmax HULL «KypuatoBckuit MHCTUTYD — MUA® B 2022 . BbINOAHSAM Y4ebHO-UCCAEAOBA-
TEAbCKME W Hay4yHble paboTbl, MPOXOAMAM MPAKTUKY, TOTOBMAM BbIMYCKHblE KBaAMdUKALMOHHbIE PaboThbl
6akanaBpPOB M CNEeLUanMCTOB, a Takke Maructepckme avcceprauumn 244 crypeHta By3oB CaHkT-leTtepbyp-
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ra (CaHkr-lNetepbyprckoro rocyaapctBeHHoro yHmuepcuteta (CM6IY), CaHkT-Metepbyprckoro NOAUTEXHMU-
yeckoro yHusepcuteTta lNetpa Beankoro v 1. A.) u Apyrnx ropoaoB Poccuickon ®epepaumin.

AMHaMKUKa YACAEHHOCTU CTYAEHTOB NPOdUABbHBIX BYy30B, MPOXOAUBLLUX NPAKTUKY B UHCTUTYTE
B pamMKax BbinoAHeHUA Mporpammbl peatenbHocti HUL, <KypuaToBCKUMA UHCTUTYT», 3a 5 AeT

foa KoANYECTBO CTYAEHTOB
2018 122
2019 127
2020 154
2021 175
2022 244

B 2022 r. 3akAtOUEHO 5 AOrOBOPOB C HOBbIMUW By3aMu, reorpadums npruemMa NpakTMKaHTOB pacLuMpaeTcs:
NPKYTCKM HaUMOHAAbHbIA MCCAEAOBATEABCKMIM TEXHUUYECKUN YHUBEPCUTET, AOHCKOM FOCYAaPCTBEHHbIN
TEXHUUYECKUN YHUBEPCUTET, BOPOHEXCKUIA rOCYAAPCTBEHHbIN YHUBEPCUTET, CaMapCKnii roCyAapCTBEHHbIM
TEXHUYECKNI yHMBepcuTeT, CeBaCTONOAbCKMIA FOCYAAPCTBEHHbBIN YHUBEPCUTET. YXXE B CAEAYIOLLEM rOAY
CTYAEHTbI ByAYyT NPOXOAUTb MPaKTUKY B noapasaeneHusax HULL «KypuatoBckuii MHCTUTYT - MUAD. OTBET-
CTBEHHbIM MOAPA3AEAEHUMEM 3a OpraHu3aumio NPakTUKKW, CTaXMPOBOK ABAAETCA LLeHTp no NoArotoBke
nepcoHaAa.

MoMMMO NpaKTMK B kayecTBe npuBAeveHUsa Monopexmn B HULL «KypuaToBCKuit MHCTUTYTD — TTUAD peit-
CTBYET LEA€BOM NPUEM Ha 0byuyeHWe, B COOTBETCTBUM C KOTOPbIM MOCAE 0OYyUYEHUS AAS TPYAOYCTPOMCTBA
rapaHTMPOBaHHO NPUAYT MOAOABIE crielanmcTbl. ExxeropHo nopaetcst okono 20 3aABOK Ha yYacTueE B Liene-
BOM KOHKypce. Tak, B 2022 r. 6bIA0 3aKAOUEHO 9 AOrOBOPOB Ha LieAeBoe 0byueHue.

HULL «KypuatoBCKMIA MHCTUTYT — NTUAD, cTpemMsicb NONyAAPU3NPOBaTb HayKy M 3anHTEpecoBaTb MOAO-
AEXb B MOAYYEHUMU NPOGUABHOIO ECTECTBEHHO-HAY4YHOro 06pa3oBaHuUs, 3aHUMAaeTCs OpraHn3aumMen U Npo-
BEAEHWEM 3KCKYPCUIM MO TeppuUTopun U obbektaM MHCTUTYTa: Ha ycKopuTeAbHbI komnaekc (CLI-1000
n LU-80), peaktopHbiit komnaeke MUK, peaktop BBP-M, B OTaeAeHUE MOAEKYASIPHOM U paanaLmMoHHOM Buo-
OUNKKN 1 APYTHE HayuHble MOAPA3AEAEHUS, yHacTBYET B NPOGOPHUEHTALMOHHON paboTe CO LKOAbHUKaMMU.

B cootBetctBMM € poroBopom oT 28.12.2018 «O cOTpyAHUYECTBE M COBMECTHOM AEATEABHOCTU» MEXAY
aAMUHUCTPaUMeN FaTYMHCKOrO MyHULIMNAABHOIO paioHa AeHUHrpaackon obaactv n HUL, «KypuaTtoBCKuUi
MHCTUTYT — MTUAD 1 B paMmKax AEMCTBYHOLLMX COrAALLEHNI O COTPYAHMYECTBE C 06pa3oBaTeAbHbIMU YUpeX-
peHuamKn (MBQOY «atumHekmnin anuen Ne 3 um. Teposi Cosetckoro Cotosa A. W. Meperyaosar, MBOY «[art-
ynHckasa COLL Ne 9 ¢ yrayBAeHHbIM M3yYeHWEM OTAEAbHbIX NpeameTon», MBOY «fatunMHckas COLLU Ne 2»,
MBOQOY «atunHckasa COLU Ne 7», AHOO «[aTunmHckas rumHasusa «Anekc», MbBOY AO «LHO «LleHTp nHpopma-
LIMOHHbIX TEXHOAOTMI», MBY «LleHTpaAnM3oBaHHas 6B1bAMoTeUHas cucTemMa ropoaa faTumnHbl») COTPYAHUKaMM
MHcTUTyTa Beaetcst pabota ¢ 06yvatoLLMMKUCS, BKAOUYAKOLLAA YTEHWE HAyYHO-MOMNYASPHBIX AEKLMIA, OTOOP
NEePCNEKTUBHbIX y4yallMXCA U NPOBEAEHWE C HUMM MPAKTUUECKMX 3aHATUM MO YTAYOAEHHOMY M3YUYEHUIO
OUIUKKU, BUOAOTUU, XUMWUK U MaTEMATHKK.

B pamkax peaansaumu HaumoHaAbHOro npoekta «0bpasoBaHue» MHCTUTYT ¢ Hos6pa 2022 r. ocyLlecT-
BASIET B3aMMOAENCTBME ¢ 00pa3oBaTEAbHbIMKU LIEHTPAMKU «Touka pocTar» B LUKOAAX [ATUMHCKOrO MyHM-
LUMNaAbHOro paroHa, cpean kotopbix: MBOY «Bbipuukana COLLU Ne 1», MBOY «ApyxHoropckas COLL»,
MBOY «boabluekoanaHckas COLL», MBOY «[ypoctbckas COLL», MBOY «Hukoabckass COLL», MBQY «[puro-
poaHas COLL», MBOY «KommyHapckast COLL Ne 3».
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C uioHA 2022 1. UHCTUTYT NpUHUMAET yyacTMe B peaAu3almn npoekta «KypuaTOBCKME KAACCbl»
Ha 6a3e wWKoA CaHkT-lMeTepbypra: 3akAOUEHbI AOFOBOPLI O coTpyaHMYecTBe ¢ TBOY «COLL Ne 257 Myww-
KUHCKOro panoHa», TbOY «umHasma Ne 631 Mpumopckoro paroHa», TBOY «COLL Ne 334 Hesckoro
panoHa», bOY «COLU Ne 703 MockoBckoro panoHa», IBOY «lMmHasusa Ne 406 [MyLKUMHCKOro panoHa»,
FBOY «COW Ne 47 Tetporpaackoro pakoHa», TBOY «Amuer Ne 395 KpacCHOCEAbCKOrO paloHa»,
FBOY «Anuen Ne 226 ®pyH3eHckoro paioHa», FBOY «MmHa3ua Ne 171 LleHTpaabHOro pamoHa»,
FBOY «COLU Ne 225 Apmupantenckoro paroHar», TBOY «Auuen Ne 281 ApMUpPAATEMCKOro pamnoHa»,
IBOY «Amuern Ne 179 KaAMHWHCKOro panoHar.

B HayuHo-obpa3zoBatenbHOM LeHTpe HUL, «KypuatoBckmit MHCTUTYT — MUAD, a Takxe Ha TeppuUTOpUn
NHCTUTYTa UNTaKOTCH AEKLMK, MPOBOASTCSH MaCTEP-KAACChI, BUKTOPUHbLI M GaKyAbTaTUBHbIE 3aHATUA MO YIAy-
H6AEHHOMY M3YUYEHMIO OTAEAbHbIX TEM MO GUINKE U BUOAOTUM AN YUALLMXCS LLIKOA TaTUMHbI U TaTYMHCKOrO
panoHa, B paMKax KOTOPbIX yYEHUKM 3HAKOMSATCH C AOCTUXKEHUSIMU COBPEMEHHOM HAayKN M TEXHUKU. AKTUBHO
BeAETCA NpodopreHTaUMOoHHan paboTta ¢ yyalumMmncs Wkoa CaHkT-MNetepbypra: NpoOBOAATCA Hay4YHO-MOMy-
ASIPHbIE AEKUMK (B T. Y. BbIE3AHBIE — HA TEPPUTOPUMN LLKOA), SKCKYPCUU B CTPYKTYPHbIE MOAPA3AENEHUS
NHCTMTYTa, nponaraHAMPYrOLME AOCTUXEHUA POCCUMCKOM HAyKM M TeM CaMbiM MOBbILAOWME UHTEPEC
K Hay4HbIM MpodeccusiMm B LEAOM U AEATEAbHOCTU MHCTUTYTa B YacTHOCTWU. McnoAb3yroTcst VR-NPOAYKTbI
AN AEMOHCTPALMK, @ TaKKe UHTEPAKTUBHBLIM U GUINYECKUI MaKEeTbl YCTAHOBOK, pa3paboTaHHble COTPYA-
HUKaMK LieHTpa no NOAroToBKE NepcoHana.

B pamkax coraaweHus o coTpyaHuuecTtBe mexay CMory m HULL «KypuatoBckui MHCTUTYT — MTUAD
COTPYAHUKK MHCTUTYTa UMTAIOT AEKLLIMK U MPOBOAAT AaBopaTopHbIE NPaKTUKYMbI MO y4ebHoM obpa3oBaTenb-
HOM NporpaMmme «KOHBEPreHUMs U HayKOEMKKE TEXHOAOTMM» AAS yyalumxcea 10-x n 11-x knaccoB AkapeMu-
yeckon rumHasum um. A. K. Gapaeesa CMOTY.

B HULL «KypuatoBCKnin MHCTUTYT» - MTUAD BepeTcs yHMKaAbHbIM NPOEKT «LLIKoAbHasi aKoAorMyeckas
MHUUMaTMBa» — «MOAOAbIE TaA@HTbI», HANPaBAEHHbIN Ha 3KOAOTMUYECKOE BOCTNMTAHWE AETEN U NMOAPOCTKOB.
B 2022 1. cOCTOAAUCH TBOPUYECKNE KOHKYPChI, OAMMIMMUAAbI, SKOAOTUUECKUE aKLUMK, B KOTOPBIX MPUHSAK Yya-
cTre okono 3 000 toHbIX XKTeAel faTumHbl 1 FTATYMHCKOTO paroHa.
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Harpaabl. [pemun

HULL «KypuaToBCKMIN MHCTUTYT — MTUAD gBAAETCS akTUBHO GYHKLMOHUPYIOLMM UHCTUTYTOM, MAYLLIMM
B HOry C COBPEMEHHbLIMWU HayUYHbIMU TEHAEHLMUAMU, O YEM CBUAETEALCTBYHOT MHOIOUYUCAEHHbIE MPEeMUU
W CTUNEHAWU €ro COTPYAHUKOB.

AKTMBHOE yyacTWe COTPYAHUKOB MHCTUTYTa B KOHKypCe Ha couckaHue npemuu umeHu WU. B. Kypua-
TOoBa CTano yxe pob6pon Tpapnumen. OcobeHHO NPUSATHO, YTO ero OpraHM3aTopbl NMPUBAEKAKOT K y4aCTHIO
He TOAbKO BEAYLLMX M MOAOAbIX YUYEHbIX M UHXEHEPOB, HO TakKXe U CTyAeHTOB. B 2022 r. cpean nobeauTe-
A€M TPaAMLUMOHHO ecTb PaboTbl U coTpyaHnKkoB HULL «KypuaToBCKWIA MHCTUTYT — MTUAD.

B obaacTn HayuHbIx uccaeaoBaHmi nobeanaa paborta «Metoa NpeLmM3MoOHHOTO TEOPETUUECKOTO UCCAEAOD-
BaHMSA MaTepMan0B, COAEPXALLMX AQHTAHOWAbI, aKTUHOMABI U MEPEXOAHbIE METAAAbI», BbIMOAHEHHASA B Aabo-
patopun kBaHToBOM xnummn OTP (A. B. Tutos, KO. B. Aomauyk, H. C. MocsiruH, A. A. MaabLes, B. M. LLlaxoBa).
YueHble paspabotanu NPeLm3MoHHbI KOMOWHUPOBAHHbIM METOA MOAEAMPOBAHUS SIAEKTPOHHOW CTPYKTYPbI
MaTepuanoB, coaepXallumx f- (A@HTAHOMABI U aKTUHOWADBI) UAW TSXKEABIE d-9AEMEHTbI Kak NEPUOANYECKH
YyNOpAAOUYEHHBIX aTOMOB B KPUCTAAAE, TaK U B KauecTBe NpuMecHbIx atoMmoB (Compound-Tunable Embed-
ding Potential method - CTEP). M3BecTHble B MUpPE METOAbI pacyeTra NepPUoOANYECKUX CTPYKTYP MO3BO-
ASILOT B AYULLUEM CAyYae AOCTMYb TOUYHOCTM ~ 0,1 3B AN SHEPreTMUYECKMX CBOWCTB, YTO HEAOCTATOUYHO AAS
HaAEXHOro pacyeTa COEAUHEHUI f- U d-9AEMEHTOB, MMEIOLLIMX aTOMHble BO36YXAEHWA Ha 3TOM Xe YpOBHE
3HEPIUU WUAK AaXe MeHblie. MobeAnBLUMIA B KOHKYpPCE MOAXOA HaLEeAeH Ha ToyHocTb ~ 0,01-0,03 3B
B COOTBETCTBUM C BO3MOXHOCTAMM COCTaBASIIOLLMX €r0 U APYrux paspabaTbiBaeMblx B AabopaTopun KBaH-
TOBOW XMMMWU METOAOB.

Cpeamn ctyaeHueckux pabor nobeavna pabora EkatepuHbl MiBaHoBoy «feH swiss cheese Drosophila
melanogaster n ero poAb B cnepmartoreHese», BbiMoAHEHHasA Ha 6aze OMPB. PaboTa paclunpsier umeto-
LLMECs Ha AAHHbIA MOMEHT CBEAEHMA O GYHKLMAX reHa Swiss cheese v BnepBble NOKa3blBAeT BaXXHOCTb
€ro HopMaAbHOro GYHKLUMOHMPOBaHUA AASt obecnedeHnss GepTUAbHOM GYHKLMKM CaMUOB APO30GUAbI. Kak
XOPOLIO M3BECTHO, APO30GUABI — UBAKOOAEHHbBIN MHCTPYMEHT reHETUKOB, KOTOPbINA MCMOAB3YETCA B FreHEeTH-
YECKOM MOAEAMPOBAHUM HEKOTOPbLIX YEAOBEUECKMX 3aboAeBaHMi, BKAKOUYAs 6one3HU [lapkUMHCOHaA, XaH-
TUHITOHA U AAbUrenmepa.

AvHamuka nonyyeHua npemuun umveHu WU. B. KypuartoBa
cotpyaHukamu HULL <KypuatoBCKUi UHCTUTYT» — NTUAD 3a 5 AeT

HomunHauma KoHkypca 2018 2019 2020 2021 2022
B ob6AacTv HayuHbIX UCCAEAOBAHMM 2 1 1 - 1
B 06AacTU MHXEHEPHbIX M TEXHOAOTMYECKMX Pa3paboTok 1 - - - -
Cpeam paboT MOAOABIX Hay4HbIX COTPYAHUKOB 3 1 ° 3 _
Y UHXEHEepPOB-UCCAeAOBaTENEN
CpeaM CTyAeHUECKMX pabot 1 3 1 1 1

Bcero 7 5 4 4 2
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B 2022 r. 8 cotpyaHukoB HULL «KypuatoBCKuit MHCTUTYT» — TTUA®D 6biAM YyAOCTOEHbI UMEHHbIX Hayu-
HbIX CTUNEHAUM r'y6epHaTopa AeHUHrpaackon obnaactu Ha 2022-2023 rT.; 6 COTPYAHUKOB — B KaTeEropum
«BeAyLLME yYeHble» U 2 COTPYAHUKA B KATEFOPUM «MOAOAbIE YUEHbIEY.

UmeHHble cTuneHanaTbl rybepHaTopa AeHUHIPaACKoM 06AacTU B KATErOPUMN «BEAYLLIME YYEHbIEY:

e O. 0. AHapeeB, BeayLLIMIA Hay4YHbIM COTPYAHUK AaBopaTtoprn KBaHToBOW xumun ONP;

e E. C. KpornotoBa, Hay4Hbll COTPYAHUK AabopaTtopun 6uonoanmepos OMPBE;

e B. T. AebeseB, 3aBeaytoLnin AabopaTopmert HEMTPOHHbBIX GUIUKO-XMMUUECKUX ncCAepoBaHU OHU;

 C. H. lNueanHa, 3aBepytolan Aabopatopuet MOAEKYASIPHON reHeTUKK YyenoBeka OMPB;

* 0. B. CupotkuHa, BepyLMn HayuHbl coTpyAHnk OMPB;

* A. K. ®omuH, BEAYLLMIA HAayUHbINA COTPYAHWK AabopaTopun GU3nKKM HerTpoHa OHW.
UmeHHble ctuneHanatel rybepHaTopa AeHUHIPaACKOH 06AacTh B KaTeropuu «MIOAOAbIE YYEHbIE»;

e A. 3. KonbitoBa, acnupaHT OMPE;

* B. A. AIMKUH, HayuHbI coTpyAHUK OHMW.

17 mapta 2022 r. B HAL, «KypyaTOBCKMIA MHCTUTYT» —
MAA® NpowAO TOPXECTBEHHOE 3acepaHMe YYeHOoro
CcOBeTa, NocBALWEHHOE 50-AETUIO MPUCBOEHUA YUpex-
AEHUI0 MeHun b. M. KoHctaHTMHOBa (10 mapTa 1972 .
NPUKas3oM MepBOro  AMpeKTopa /AEHUHIPaACKOro
MHCTUTYTa sipepHor ¢uanku AH CCCP Onera WUrope-
Buua CymbaeBa Ha ocHoBaHuu lNocTtaHoBAeHMA [pe-
3namyma Akapemmn Hayk CCCP ot 10.02.1972 Ne 203
M B COOTBETCTBMMK C [loctaHoBAeHMeM CoBeTa MUHU-
cTpoB PCOCP ot 20.01.1972 Ne 49 UHCTUTYTY BbINO
npuceoeHo umsa bopuca lNMaBroBrMya KOHCTAHTUHOBA).

B pamkax 3acepaHusi COCTOSINOCb HarpaxAeHwe
coTpyaHnkoB HULL «KypuaTOBCKMA MHCTUTYD — TTUAD
Harpapamu MuUHUCTEPCTBA HaykuM W Bbicllero obpa-
30BaHuA PP, rybepHaTtopa AeHWHIrpaAcKkor obaacTti,
HUL, «KypuyaTOBCKMI WMHCTUTYT», aAMUHUCTPaUMK [aT-
UMHCKOIO0 MYHWULMNAAbHOIO paloHa B YeCTb MPa3AHO-
BaHWA 50-AeTna MHCTUTYTA.

CeMb MoAOAbIX paboTHukoB HUL, «KypuaToBCKMi
UHCTUTYTD — TIUAD B COOTBETCTBMM C Mpuka3om Mu-
HUCTEPCTBA HaykuM W Bbicwero obpasoBaHus PO
oT 31.01.2022 Ne 37 K/H ObiAM YAOCTOEHbI HarpyA-
Horo 3Haka «MoAOAOW yUEHbIW».

3amecTuTenb AMPEKTOPa N0 3KCNAyaTaLumm SAEPHbIX
yctaHoBOK HWL, «KypuatoBckui uHCTUTYD - TUAD
Ceprevi NaBpoBu4 CMOAbCKMI YAOCTOEH MeEAAAU
«3a 3acAyrM B OCBOEHUU aTOMHOW aHEprun». 29 peka-
6psa 2022 r. NPaBUTEABCTBEHHYIO Harpapy emy Bpy-
una rybepHatop /AeHUHrpaackon obaacTi AAeKcaHAP
HOpbeBrY APO3AEHKO.

3amectutenb pykoBoanTens OlP, kaHAMAAT GUBUKO-
MaTeMaTUUYECKUX HayK, NMPEeACEAATEAb FaTYMHCKOro 06-
wectBa «Kutean H6AOKapHOro AeHuHrpapa» KoHCTaH-
TMH HunkonaeBmy EpmakoB yAOCTOEH OAHOW M3 BbIC-
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LUMX Harpap ropopa faTuMHbl — MOYETHOro 3Haka «faTuMHa - ropop BOMHCKOW cAaBbl». COOTBETCTBYHO-
Liee pelleHre BbIA0 NPUHATO FOPOACKMM COBETOM AenyTaToB 24 utoHs 2022 T., HarpaxAeHne CoCToAAOCh
22 Hos6psa 2022 1. B [AaTYUMHCKOM ABOpPLIE Ha TOPXECTBEHHOM COOPaHUKU B UECTb 226-AETUSA CO AHSI MPU-
CBOeHUSA aTumnHe cTaTtyca ropoaa.

HakaHyHe HoBOro ropa ctaAn U3BECTHbI MMEHa AaypeaToB NpeMui rybepHaTtopa AeHUHrpaACKoW obAa-
CTU 33 BKAAA B Pa3BUTUE HAyKU U TEXHUKK B NEHWHIPAACKOM 0OAACTU U 3a AyYLLYHO UCCAEAOBATEALCKYHO
paborty.

HayuHbIi coTpyaHWK AabopaTopun kKBaHTOBOM xumuK OMP Hopuii Aomadyk yAOCTOEH NPEMMK 3a BKAAA
B pa3BUTUE HAYKM U TEXHUKWN B \EHUHIPAACKOM 06AACTM B KaTeropum «3a AOCTUXEHUSA B 0OAACTU LIMGPOBbIX
N UHHGOPMALIMOHHbBIX TEXHOAOTUI». 3aMeCTUTEAb NPEeACEAa-
TeAsl MPaBUTEABCTBA /AEHUHIPaACKOW obBAacTM, npeacepa-
TeAb KOMUTETA 3KOHOMMWYECKOTO Pa3BUTUS U MHBECTULIMOH-
HOW AEATEABHOCTM AMUTPUIK FANOB AMUHO BPYUYMA Harpapy
yyeHOMy B AeHb POCCUNCKOM Haykn, 8 aHBapsa 2023 T.

AN MOAOABIX YUeHbIX 1 cneunannctoB HULL «Kypuatos-
CKMN MHCTUTYD - TUAD, AEMOHCTPUPYIOLMX CYLLECTBEH-
Hble YCNEeXM B Hay4HbIX MCCAEAOBAHUSX, ObIAU YUPEXAEHDI
MMEHHble CTUMEHAUM B 3HAK MPU3HaAHWS 3acAyr U B na-
MATb O Bblpatolmxcsa yyeHbix C. E. bpecaepe, B. H. pu-
6ose, I. M. ApabkuHe, B. M. Nobawwese u A. A. Bopobb-
eBe (¢ 2022 r.), HayuHas AeATEAbHOCTb KOTOPbIX OblAa HEpPa3pbIBHO cBA3aHa ¢ MHCTUTYTOM. CTMNEHAMM
MPUCYXAAHOTCA EXEFOAHO MO CAEAYIOLLUMM HOMWHALMAM:

e cTuneHans umenu C. E. bpecaepa 3a pabotbl B 06AaCT BUOAOTUM,

e cTUNeHAMs umeHu B. H. Tpubosa 3a paboTbl B 06AACTU TEOPETUUECKOWM
OU3NKMK,

e cTuneHansa umenn I M. ApabkunHa 3a paboTtbl B 06AaCTU GUBMKU KOHAEH-
CMPOBAHHOIO COCTOSHMS,

* CTUNEHAMA UMeHK B. M. NobalueBa 3a pabotbl B 06AaCTU AAEPHON GUIUKH,

e cTUNeHAMA MMeHn A. A. BopobbeBa 3a paboTbl B 06AaCTh GUINKM BbICOKMX
3HEPrUn U GUIUKKU IAEMEHTAPHbIX YACTHLL.

B 2022 r. 5 MOAOABIM yY€HbIM MPUCYAUAN ABHHbBIE UMEHHbIE CTUMEHANMN.

CtuneHams umenn C. E. Bpecaepa 3a pabotbl B 06AacTM BMOAOTMM MPUCYXK-
AeHa nabopaHTy-uccaepoBatento OMPB A. A. [apaeBoii («<Be3nkyabl pacTUTeAb-
HOrO MPOUCXOXAEHMA KaK MEePEHOCUUKU BUOAKTUBHBIX MOAEKYA»). CTUNEHAUIO
A. B. UyGyros umenn B. H. IpuboBa 3a paboTbl B 06AACTH TEOPETUUECKON GUIUKU MOAYUMA
AabopaHT-uccnepoBatenb OTO B. 1. BaHaeeB (<AHaAU3 ypaBHEHWSA AeBUALMK
reoAe3VUYECKMX B CTATMYECKMX MPOCTPAHCTBAx pPa3AMYHOM pPa3MepPHOCTU»).
CtuneHams umenn I. M. ApabkuHa 3a paboTbl B 06AaCTU GUINKM KOHAEHCH-
POBa@HHOMO COCTOSIHUA MPUCYXAEHA MAAALLEMY Hay4yHOMY COTPYAHWKY OHWU
A. E. CycronapoBori (<M3yueHrne ocobeHHOCTEN KPUCTAAAMUYECKOW CTPYKTYpbI
W CMMHOBOTO COCTOsIHUA cemeicTBa Teamypato A, MnTeO, (A = Li, Na, Ag, TI)
METOAOM HEWTPOHHON AUdpaKuMu»). CTuneHamusa umeHn B. M. NobaweBa
3a pabotbl B 06AACTU AAEPHON GUSMKK NPUCYXKAEHA ABYM MOAOABIM COTPYAHM-
Kam: nabopaHTy-uccaepoBatento OMP C. A. MpocHsiky (<Pa3BuTre TeopeTuye-
CKMX METOAOB M3YUYEHWUSI HAMArHUYEHHOCTU AAEP AASI OMPEAEAEHNS MATrHUTHbIX
MOMEHTOB C MOMOLLbIO UCCAEAOBAHWUA SAEKTPOHHOW CTPYKTYPbI») U AabBOpaHTy-
nccaeposatento OOBI B. B. UyankoBy («M3yuyeHne pPOXAEHWS O4apOBaHHbIX
M. A. MeneHTbeB 6aproHOB BO B3aMMOAENCTBUMN MPOTOHOB BbICOKMX SHEPTUI»).
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CtuneHamto MpesupeHta Poccuiickon depepauun AA MOAOABIX YYEHbIX
M acfuUpaHTOB, OCYLLECTBAAIOLWMX MNEPCNEKTUBHbIE HayyHble WCCAEAOBA-
HWUA M pa3paboTkM MO NPUOPUTETHLIM HanNpPaBAEHWAM MOAEPHW3ALMKU POC-
CUNCKON 3KOHOMMUKM Ha 2021-2023 rr., npopoAXaeT noayvatb A. B. Uyby-
koB (CM-1213.2021.2 «MUcchrepoBaHWE CBOMCTB  MOAEKYASIPHbIX CUCTEM
N UX MPUMEHEHUS AN MOUCKA P, T-HEYETHbIX B3aMMOAENCTBUI B NMPUPOAE»).
M. A. MeaeHTbEB NoAyYan ctuneHputo MpaeutenbctBa Poccuiickon dOepepa-
LMK AAA CTYAEHTOB U acMPaHTOB OYHOM GOopMbl 0O0yUeHnss Ha 2021/22 yueb-
Hbih roa. O. M. YTecoB MpopOAXaA MOAyYaTb MOAAEPXKKY B paMKax rpaHta
Mpe3upeHta Poccuiickon Pepepaummn AAA rOCyAapCTBEHHOW MOAAEPXKKM
MOAOABIX POCCUUCKMX YUEHBIX — KAHAMAATOB HayK Ha Hay4yHOEe MCCAeAOBaAHME
MK-1366.2021.1.2 «M3yueHne CBOMCTB CMMPaAAbHbIX MArHeETUKOB C WHTEP-
GENCHBbIM B3aMMOAENCTBMEM A3ANOLLMHCKOro — Mopus».

B anpene 2022 r. B npaBUTEABCTBE \EHUHIPAACKON 0OAACTM COCTOANOCH
Bpy4YeHue rybepHaTopoM AeHMHIPaaCKoOM 0OAACTM rOCYA@PCTBEHHbIX Harpaa
P® un Harpaa AeHUHrpPaACKoW 06AACTM AyYLLMM NPEACTABUTEAAM Pa3AUUHbIX
OTpaCAEN HAPOAHOIO XO35IMCTBA, COLMAAbHON CHEPbI, KYABTYPbI U HAayKM.

CotpyaHuky OT® P. A. HuszoBy rybepHaTop /AeHWHrpaaCKon 06AACTM
AnekcaHap HOpbeBuY ApPO3AEHKO BPYYMA CBMAETEABCTBO Ha MpPaBO MOAY-
yeHus rpanta lpe3unpeHta Poccuiickon depepaunn AAA FOCyAAPCTBEH-
HOM MOAAEPXKKM MOAOAbIX POCCUMCKUX YUEHbIX - KaHAMAAQTOB Hayk
Ne MK-2918.2022.1.2 B HanpaBAeHUN «DU3NYECKME HayKK» MO TemMe «Teope-
TUYECKOE UCCAEAOBAHME LLUYMOBbLIX XapaKTEPUCTUK TOMOAOTMUYECKUX KBAHTO-
BbIX MHTEPHEPOMETPOB».

3a 60AbLLOWM BKAAA B pa3BWUTME HAYKW, TEXHUKU WM TEXHOAOTMI, MHOTOAET-
HU pobpocoBecTHbIM TpyA MoueTHoM rpamotor MNMpaBuTenbcTtBa Poccumnckomn
depepaupnmn ObIA HarpaxaeH nNpodpeccop, AOKTOP GU3MKO-MaTEMaTUYECKUX
HayK, MOYETHbIN PabOoTHUK HaYKKU U TeEXHUKK Poccuinckon depepaumn, rhaBHbIM
HayUHbI COTPYAHUK AabopaTopum GU3NKKM IAeMEHTapPHbIX Yactul, ODB3I eop-
rmn AMuTpmneBmy AAXa3oB.

Ha koHkypce HayuyHbix pab6ot HUL, «KypuatoBckui WUHCTUTYT» - MMUAD
2022 r. komucecus paccmotpenra 33 paboTbl No 8 HanpaBAEHUSM: «TeopeTrye-
cKkasi dusrKar, «pepHaa GU3nKa HU3KMUX IHEPTUIA», «BUOAOTMUYECKME UCCAEAO-
BaHusA», «®U3MKa KOHAEHCUPOBAHHOIO COCTOSIHUA», «faepHas Gusnka BbICO-
KUX 3HEeprumn», «Metopmuyeckne nccrepoBaHuUs», «ITpUKAAAHbBIE UCCAEAOBAHUSY,
«MoHorpaduu 1 yuebHble nocobus». Ha 0CHOBaHWK 3KCNEPTHbIX OLEHOK MOCAE
BCECTOPOHHErO 06CYXAEHMA KOMUCCUSI peLlMAa NPUCYAUTb NOYETHOE HauMe-
HoBaHWe «\yuwasa pabota HUL, ,KypuatoBckuit nHctutyt” - NMUAD®» pabote
«[ToUCK CTEPUABHOIO HEMTPUHO B 3KCNEPUMEHTE ,HENTPUHO-4” 1 pe3yAbTaThl
nsmepeHuin» (A. . Cepebpos, B. I. MBoukuH, P. M. CamorinoB, A. K. DoMUH,
B. I. 3uHoBbeB, 1. B. Heyctpoes, B. /. loroBuoBs, C. C. BoAkos, A. B. UepHnbii, O. M. Xepebuos, M. E. Yaii-
koBckui, A. A. leteanH, A. A. Uxytos, A. A. Tysos, C. A. CaszoHToB, M. O. [pomoB, B. B. ApaHacbkes,
M. E. 3asiues, A. A. [epacumos, B. B. ®eaopoB).

MepBbIMU NpeMUAMU 6bIAM OTMEUEHDbI CAeAytoLUe paboThbl:

* B 0bAacTn SAEPHOM PU3NKU HU3KUX IHEPruhn «AMOpPaKkUMOHHOE YCUAEHWME Ha 7 MOPAAKOB addekTa
LLtepHa - epraxa AASt HEMTPOHA B KpucTaaae» (B. B. BopoHuH, C. KO. CemenuxuH, A. A. LLlanupo, KO. 1. bpa-
rmHeu, B. B. ®eaopos, A. A. bepaHnkos, A. loffe, M. Jentschel, V.V. Nesvizhevsky);

0. WN. YtecoB

A. 0. Apo3aeHKo (creBa)
u P. A. HusazoB

I. A. AAxasoB
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e B 06AacTU SIAEPHOM (U3UKN BbICOKMX 3Heprui «flepBoe npamoe HabAOAEHWE KBAHTOBO-XPOMOAM-
HamMmmnuyeckoro adpdeKkTa ,MepPTBbIM KOHYC” B XECTKMX MPOTOH-NPOTOHHbIX B3aMMOAENCTBUAX Ha BoAbLiOM
aApPOHHOM Koananaepe» (FO. A. Aokwwumuep, C. U. TposH, B. A. Xose, M. b. )XKanros, B. B. MiBaHoB, E. A. Kpbi-
weHb, M. B. Manaes, B. H. HukyanH, A. KO. Psibos, B. I. Pabos, 0. I. Ps6oB, A. B. XaH3aaeeB U Ap. (KoAAG-
6opaums ALICE));

e B 06AacTU (U3NKU KOHAEHCHUPOBAHHOIO COCTOSIHMUA <MCCAeAOBAHWE MArHUTHbIX CTPYKTYP W CMWH-
BOAHOBOI AMHAMUKK B MyAbTUdEpPpPOUNKax-peppobopatax ¢ NOMOLLBI PaccessHUa HEWTPOHOB» (M. B. [oro-
coBckui, A. M. BacunbeB, b. 3. MaakuH, A. A. MyxuH, M. H. lMonoBsa, Y. A. [yanm, E. Ressouche, M. Boehm);

* B 0bAacTM GUONOTMHYECKUX MUCCAEAOBaHMN «IK30COMbl — MEPEHOCUMKM TepaneBTUUYECKOTO 3K30reH-
Horo 6enka Hsp70 B kneTku uenoBeka» (A. A. [apaeBa, HO. B. Kuab, E. F0. BapgporomeeBa, H. A. Bepros,
O. I. rapmati, C. b. NAaHpaa, B. C. bypaakos, A. I. MsicHukoB, A. A. KoHeBera, T. A. LLtam);

e B 06AacCTM METOAMYECKUX UCCAEAO0BaHUI «Teopusa paMaHOBCKOIro pacCcesHUs cBeTa B HAHOMOPOLLIKaX
HEMOASIPHbIX Kpuctannos» (0. M. YTecos, A. I. AweHkuH, C. B. KoHsixmH, M. H. Teptepos, A. B. Cukanukas,
A. COAHBILLIKOB);

e B 06nacTU NpUKAaAHbIX nccaeaoBaHui «HoBbIM cnocob xumuueckoro oboralleHnss ypaHa Aerkumu
nzotonamu» (B. I. 3uHoBbeB, U. A. Mutponoabckuii, M. C. OkyHeB, A. A. PymsiHueBa, A. I1. Cepebpos,
I1. A. Cywikos, T. M. TrokaBuHa, I. W. LLyAsik);

* MOHorpagumn n yuebHole nocobus <AMNAUTYAbI PACNPEAEAEHUA AN TEPEXOAOB U XECTKUE SKCKAKO3MB-
Hble peakumnn ¢ uameHeHnem bapuoHHoro uncaar» (K. M. CemeHoB-TsaH-LLlaHckui, B. Pire, L. Szymanowski).
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HayuHble Meponpuatug

O6LWENHCTUTYTCKME CEMUHAPBI

11 anBapsA. ApepHbii cemuHap OPB3. B. I Ps60B. «[TonapudaumoHHble 3$dEKTbl B CTOAKHOBEHUAX TSXE-
AbIX MOHOB Ha LHC».

13 AHBapA. Teopetnueckuh cemuHap no ®KC. A. B. CbIpoMSATHUKOB. «KAacTepHOe MpPeACTaBAEHME
CMMHOBBLIX OnepaTtopoB 1/2 AAA U3YUYEHUS IK3OTMUECKUX (a3 U CMUHOBOW AMHAMUKM B MarHeTUKax.
Yactb 3. J1-J2-MopAeAb Ha KBappaTHOW peLleTKe».

13 aHuBapa. 06bepuHEHHbIM ceMuHap ODBI u OTD. A. 1. CepebpoB. «CTEPUABHOE HEWTPUHO U HEWTPUH-
Haa Moaenb 3 + 1 B CBETE CyLLECTBYHOLLMX IKCNEPUMEHTAABHbIX AAHHbIX».

18 aHBapsA. ApepHbid ceMmuHap ODB3. A. 0. EropoB. «Mouckn acumntotuueckmnx KXA-adpdpektoB BOKA
Ha CMSp.

20 saHBapsa. Teopetuueckuit cemuHap no ®PKC. A. B. CbipoMSTHMKOB. «KAacTepHoe NpeAcTaBAEeHWe
CMMHOBbLIX OMnepaTopoB 1/2 AAA WM3YUYEHWUS] 3K30TMUECKMX a3 M CMMHOBOW AMHAMWKM B MarHeTuKax.
YacTb 4. AHTUdeppomarHeTuk lenseHbepra Ha KBAAPaTHON PELLETKE B CUAbHOM MarHMUTHOM MOAE».

25 aHBapsa. ApepHbli cemuHap OPBI. A. E. CocHoB. «MK-reHepaTtopbl COObITUI AAS AUPPAKLIMOHHbIX
AAPOHHbIX U AAEPHbIX COyAapPEeHUI Npu BbliCOKMX aHeprusax EPOS-LHC, QGSYET Il u PYTHIA».

27 aHBapa. 06bepUHEHHbIM cemuHap ODBI v OTD. 0. A. AokLumuep. «<Kak KBapkun NPOAMPatOTCA CKBO3b
XONOAHOE SIAPO U FOPSIUYHO KBAPK-TAKOOHHYIO cpeay. [Noa-oTBeTar.

1 ¢eBpana. ApepHbii cemuHap OPB3. K. A. MBLIKMH. «PaspeneHune TporiHoi (H2, D2, HD) cmecu n3otonos
BOAOPOAA B pamMKkax akcnepumeHTa no D3He-Me30kaTaAUTUUECKOMY CUHTE3Y».

3 ¢eBpana. Teopetnueckui cemuHap no ®KC. A. B. CbipoMsTHMKOB. «KAacTepHOe MpeAcTaBAEHME
CMMHOBBIX OnepaTtopoB 1/2 AAA U3YUYEHUS IK3OTMUECKMX a3 U CMMHOBOM AMHAMUKM B MarHeTUKax.
YacTtb 5. AHTUdEeppomarHeTuk lenseHbepra Ha TPEYroAbHON PELLETKE B MArHUTHOM MOAE».

10 deBpana. 06bepnHeHHbIN cemuHap OPB3 n OTD. A. C. fopbyHOB (MHCTUTYT AAEPHbIX MCCAEAOBaHUM
PAH). «<\erkue ctepuAbHbIE HENTPUHOD.

15 ¢deBpansa. ApepHbii cemuHap OPBI. B. B. UyankoB. «M3yueHne GyHKUMIM NeEPeXoaa B MPOTOH-NPOTOH-
HbIX B3aUMOAENCTBUSAX».

22 ¢eBpana. ApepHbi cemuHap OPBI. A. B. ®eaopoB. «IKkcnepuMeHTbl Ha ycTaHoBKe ISOLDE (CERN)».

24 ¢deBpans. 06bepAUHEHHBIN ceMuHap O®B3 u OTP. A. C. fopbyHoB (MHCTUTYT SIAEPHbIX MCCAEAOBA-
Hu PAH). «[pobAaeMbl ¢ OnMcaHMEM KOCMOAOTMUYECKUX AaHHbIX B Lambda-CDM».

1 mapta. ApepHbi cemuHap OPBI. A. E. LLleBeAb. «MCKyCCTBEHHbIM pa3yM M BO3BbILLIEHWE UCKYCCTBEH-
HbIX HEMPOHHbIX CETEN.

3 mapra. 06bepuHeHHbIM cemuHap O®B3 u OTO. M. [T Kosnos. «[lounck Bapuaumn dyHAAMEHTAAbHbIX
MOCTOSIHHbIX HA BOAbLLMX KPACHbIX CMELLIEHUSIX».

15 mapta. fApepHbii cemuHap OPBI. M. E. B3Hy3aaeB. «M3MepeHue 3apsaa0BOro papuyca npoToHa.
AkcnepumeHTbl PRES n AMBER. TexH1Mueckue 0COBEHHOCTM U CTaTyC».
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22 mapra. ApepHblit cemuHap OOB3. B. B. AykaiueBuny. «HapyweHne CP-MHBapUaHTHOCTM B TPAHCMUCCUK
HEWTPOHOB.

24 wmaprta. 06bepuHeHHbIM ceMuHap OPBI u OTD. @. @. KapnelumH (BcepoCCUINCKMIA Hay4HO-UCCAE-
AOBATEAbCKMI MHCTUTYT MeTponorum um. A. U. MeHaeneeBa). «BCcTpsicka kak onpeaerstolmii MexaHn3m
ABOMHOro 6e3HENTPUHHOIO e-3axBaTtan.

29 mapta. ApepHbid cemuHap OPBI. O. B. Mukayxo. «<HabAtOAEHUE CTPYKTYPbl B BbICOKOMMIMYAbCHbIX
CreKkTpax BTOPUUHbIX NMPOTOHOB B MHKAKO3UMBHOM paccesHun 2C(p, p)X noa yraamu 21 n 24,5° npu aHep-
rmn 1 3B (MMNyAbCHbIE MHTEPBaAbI S4 U S5)».

31 mapta. 06bepuHeHHbIN cemuHap OOBI u OT®. A. 1. CepebpoB. «CTEPUAbHOE HEWTPUHO U TEMHASA
MaTtepus».

5 anpens. ApepHbin cemuHap OOB3. C. . MaHaeHKOB. «PoAb GePMU-CTATUCTUKK B TAayOEPOBCKMX aMMAK-
TyAQX PacCesHUs».

7 anpens. 06bepMHeHHbIM cemuHap ODBI u OTD. M. L. CtpukmaH. «KOPOTKOAENCTBYHOLLIME HYKAOHHbIE
koppensumm n EMC-apdek.

12 anpens. AnepHbi cemuHap OPB3. O. E. MaeB. «<HoBbI peTekTop LHCh nocae moaepHusaumu. Ctatyc
N NepCcneKTnBbI».

14 anpens. O6bepnHEHHbIN cemuHap OPBI u OT®. M. [T PbiCKMH. «AMHaMUKa AMPPAKLMOHHOM AMCCO-
uMaummn B aApOHHBIX npoLeccax».

19 anpens. fAaepHbi cemuHap OPBI. A. H. ConoBbeB. <MICTOUHWMKKM NOAAPU30BAHHbIX aTOMOB M MOHOB
AenTepua B akcnepumeHTe PolFusiony.

21 anpens. 06bepnHeHHbIM cemuHap ODBI u OTO. B. A. Xose. «MccaepoBaHuMe t-KBAapKOB — OAHA U3 LIEH-
TPaAbHbIX 3aAa4 GUIUKM INEMEHTAPHbIX YACTUL, MPU BbICOKMX SHEPTUSAX».

26 anpens. fApepHbin cemuHap O®PBI. A. B. HoBMHCKMI. «M3MepeHne acCUMMETPUU U MOASIpU3aLUK
A-runepoHa B akcnepumeHte CMACYAPM (HULL «KypuatoBCkuii MHCTUTYT — UBDI)».

27 anpens. Teopetnuecku cemuHap OMP. M. A. Mutpononbckui. «CuctemaTMka SIAEPHbIX PaAUyCcOB
Ha OCHOBE MCKYCCTBEHHbIX HEMPOHHbIX CETEN C HEYETKOM AOTUKOM».

28 anpensi. 06beprHeHHbIN ceMmuHap OPB3 u OTO. M. [T PbickuH. «<KXA-MHCTAHTOH B AMGPAKLMOHHbIX
COBbITUAX».

12 man. 06bepnHeHHbIM cemuHap O®BI u OTD. 0. A. Aokwumuep. «KXA-50».

17 mas. AaepHbin cemuHap OOB3. B. A. OpeliknH. «<HepaBHWE pe3dyabTaTbl N0 0OMEHY LIBETOBbIMMW CHH-
rAeTamMun B pp-coyAapeHunsax Ha BAK».

19 masn. 06beAuHEHHbIM ceMuHap ODBI u OTO. A. B. LLlyBaeB. «[pon3BOAALLAA GYHKUMSA AAS aMIAUTYA
AAEPHOro paccesHua B Teopun Mhaybepan.

24 mas. fApepHbi cemuHap OOB3. T. A. Ltam. «[lpruMmeHeHWe npenapatoB 6opa AAA NOBbILLIEHUS 3ddeK-
TUBHOCTM AYy4YEBOW TEpanmm».

26 maf. 06bepuHeHHbIN cemuHap ODBI 1 OTO. B. A. Xo3e. «KyAOHOBCKKWE NOPOroBble 3GdEKTbI MPU POXK-
AeHun napbl WW 1 nepcnekTMBbl MPeLM3MoOHHOro M3MepeHna maccbl W-6030Ha».

31 man. ApepHbit cemuHap OPB3. H. A. bypmacoB. «[louck HOBOM GU3MKKM B yAbTpanepudepruiyeckmx
CTOAKHOBEHMSAX Ha BOAbLLOM aAPOHHOM KOAAGMAEPED.

7 vioHA. ApepHblid cemuHap OPB3. B. A. [y3ei. «Bkaap yabTpanepudepmnyecknx CTOAKHOBEHUI B pacnpe-
AENEHME MO LWEeAU B ObICTPOTE B MPOTOH-AAEPHbIX CTOAKHOBEHUSAX Ha BAKb»,
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14 vioHA. ApepHbii cemuHap OPBI. TaH HariHr Co (Puanuecknin MHCTUTYT uMm. . H. NAebepeBa PAH).
«O6AYyYEHHbIE KOCMUUYECKUMU Ayd4aMmn METEOPUTHbIE OAUBUHBI KaK MHCTPYMEHT MOMUCKA CBEPXTAXEAbIX 3Ae-
MEHTOB B MpUpoAe (Mo Matepruaram AOKTOPCKOM AUCCEpTaLIMn)».

16 uioHA. TeopeTuuecku cemuHap no ®KC. B. E. TumopeeB. «AMHAMUKA CKUPMMUOHHBIX KPUCTAaAAOB
B MNOAXOAE CTepeorpadryeckon NpoeKLmm».

16 utoHA. 06bepnHeHHbI cemuHap OPB3I u OTO. 0. A. Aokiunuep. <KXA-CTPyM (4TO, Kak U novemy)».

21 vioHA. ApepHbin cemuHap OPBI. K. b. CMmurpHOB. «AArebpanyeckue MeToAbl PEKOHCTPYKLMKU KOOPAK-
HaT B KATOAHbIX CTPUMOBLIX KaMepax».

28 uioHsA. ApepHbi cemuHap ODBI. A. A. A3toba. «[1poBepka AeNTOHHOM YHUMBEPCAABHOCTM B pacnapax
NPEAECTHbIX YacTuLL.

30 uioHA. 06bepuHeHHbIM cemuHap ODBI u OTD. B. B. ®epopoB. «AMHamMmuuyeckasa AMbpakumusa HENUTPO-
HOB. YcUAeHHbIN apdekT LLTepHa - Tepraxa AN HEWTPOHA B KPUCTaNAAE».

20 ceHTAbOpA. ApepHbii cemuHap ODBI. X. Y. AbpaamsH (O6beANHEHHbIA MHCTUTYT AAEPHbBIX MCCAEAO-
BaHUN). <HabAIOAEHUWE CTPYKTYP B CMEKTPAX MHBAPUAHTHbIX Macc nap ¢oToHOB npu ~ 17 n ~ 38 MaB/c?».

22 ceHTAOPA. O6LWENHCTUTYTCKUIN cemuHap. . B. [puropeHko (O6beAMHEHHbIN UHCTUTYT AAEPHbIX UCCAE-
AOBaHW). «MccanepoBaHMsT 3K30TMUECKMX Aaep Ha yctaHoBke ACCULINNA-2. MepcnektBbl SIAEPHOM
OU3MKM HUBKMX SHEPTUI B PD».

27 ceHTA6pA. ApepHbid cemuHap OPBI. A. H. HukuteHko (HUL, «KypuaTtoBCKMIM UHCTUTYT» — UTID). «[lou-
CKW AOMOAHUTEABHbIX 6030HOB XMITCa Ha BOAbLLOM aAPOHHOM KOAAAMAEPED.

29 ceHTA6pa. 06bepuHEHHbIM cemuHap OPB3I u OTD. H. H. HukonaeB (MHCTUTYT TEOPETUUECKON GUBUKK
um. \. A. NaHpay PAH). «CnunH yactuy, B Hakonuteaax (COSY, PTR, NICA) Kak AETEKTOP aKCMOHOB».

6 okTAbpA. 06beanHEHHDbIM cemuHap ODBI u OTO. HO. . HapbilkuH. «[TOUCK TEMHOW MaTepuu B aKcne-
pumeHTax DAMA/LIBRA 1 COSINE-100».

11 okTabpa. ApepHbii cemuHap OPBI. B. B. Abpamos (HNUL, «KypuaTtoBCKMIM MHCTUTYD — UDBI). «[loas-
pU3aLMOHHbIE SIBAEHUSA MPU BbICOKMX SHEPTUSIX».

13 okTAbpa. 06bepuHEHHbIM cemuHap OPBI u OT®. 0. A. Aokwumuep. «<AAPOHbI U BbICOKME 3HEPTUK
(yactb 1)».

18 okTa6pa. ApepHbiv cemuHap ODBI. E. B. Ky3HeLoBa. «TPEKOBbIE AETEKTOPbI HA OCHOBE TOHKOCTEHHbIX
APENDOBBIX TPYOOK».

19 oktabpa. Cemunap OMNP. A. M. Aabtmapk (CaHKkT-NeTepbyprckuili rocyAapCTBEHHbIM 3AEKTPOTEXHUYE-
CcKkni yHuBepcuteT «\ITW» nm. B. U. YabaHoBa (AeHUHa)). «<KnuabBaTepHOE YCKOPEHME MPOTOHOB.

25 okTabpa. ApepHbin cemuHap OPB3I. A. A. LLanupo. «IKcnepuMeHTaAbHbIA MOUCK HOBbIX TUMOB MEX-
HYKAOHHbIX B3AaUMMOAENCTBUI, BbIXOAALLMX 32 paMki CTaHAQPTHOM MOAEAU, C MOMOLLLbIO HEMTPOHHOIO pac-
CeHUSAD.

26 okTA6pA. Cemunap OMP. A. A. 3axapoB. <KprnochepHble UCCAEAOBAHNS B AHTApPKTUAE>.

27 oktA6pAa. 06bepnHEHHbIM cemuHap OPBI u OTO. 0. A. Aokiumuep. <AAPOHbI U BbICOKME 3HEPTUN
(yactb 2)».

1 HoAbps. ApepHbi cemuHap OOBI. A. K. MhaamanH (HayuHO-UCCAEAOBATEABCKMI UHCTUTYT SIAEPHOMN
dn3nkn um. A. B. CkobenblibiHa MOCKOBCKOIo rocyAapCTBEHHOMO YyHMBepcuteTa nm. M. B. AoMOHOCOBA).
«A3yyeHune B-dpn3nkn B akcnepumente ATLAS Ha LHC».

3 Hos16psa. O6beArHEHHbIM ceMuHap O®BI u OTd. M. I PbickuH. «CKpbITble NPOBAEMbI B NAPTOHHbIX
aHaAM3ax».
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8 Hos6pA. ApepHbli cemuHap OPBI. A. T. AbsiueHko. «Pa3BuTe HEPABHOBECHOTO NTMAPOANMHAMUUYECKOTO
NMOAXOAA MPU ONUCAHUKU 3MUCCUN BbICOKOSHEPTETUUECKUX YaCTUL, B CTOAKHOBEHUAX TAXEAbIX MOHOB MpPo-
MEXYTOUHbIX 3HEPTUI (OT CTOAKHOBEHUWI COAMTOHOB K 06pa30BaHMI0 TEMHOW MaTePUn)».

10 HoA6psAa. 06beAUHEHHBIM cemuHap ODPBI u OTD. HO. A. Aokwmuep. «AAPOHbI U BbICOKUE SHEPTUU
(4yacTtb 3)».

15 HoAb6pA. AaepHbi cemuHap O®BI. C. M. CtenaHoB. «MccaepoBaHWe BEAUUMHBI U MexaHW3Ma 06pa3o-
BaHWA 3apssa aTMOCHEPHOro NAa3Mounaa».

16 Hosbpsa. CemuHap ONMP. Aviaemup Tumyp (MOCKOBCKUIN @aBUALIMOHHbIN MHCTUTYT (HALMOHAAbHbIA UCCAE-
AOBATEAbCKUI YHUBEPCUTET)). «KOMMNO3WUTbl HA OCHOBE HaHouacTul, FeCo: noAyuyeHue, CTPyKTypa U CBOW-
cTBa (N0 MatepmranamM KaHAMAATCKOW AMCCEpPTaLUN)».

17 HoA6psA. 06beaAnHEHHBbIN ceMmUHap ODBI u OT®. M. I. PbickuH. «3arapouyHas aHOMaAnst B MOBEAEHUU
060061LIEHHON 3AEKTPUUECKON NOAAPUIYEMOCTU MPOTOHA».

22 HoabpA. AnepHbi cemuHap OPBI. 0. M. MBaHOB. «IKCNEPUMEHT MO PACLLENAEHUIO MPOTOHHOrO
nyyYyka M30rHYTbIM KPUCTAAAOM Ha CUHXPOLMKAOTPOHE MNAD»,

24 Hos16pA. 06LWEeUHCTUTYTCKUMM cemuHap. C. B. [puropbeB. «IKkCnepuMeHTaAbHOE AOKA3aTEALCTBO AOra-
pUdMMUECKON GPaKTaAbHOM CTPYKTYPbl AMCTBEHHbIX AEPEBLEB.

24 Hosb6pA. 06bepUHEHHBbIM cemuHap OPB3 u OTD. 0. A. Aokiumuep. «<AAPOHbI U BbICOKME 3HEPrUM
(yacTb 4)».

29 HosbpsA. ApepHbI cemuHap OPB3. B. I. KopoaeB. <HematepuanbHan OCHOBA XWU3HM».

1 pekabps. Teopetnueckuin cemuHap no ®KC. A. A. AaBretbaeBa (CaHKT-[eTepbyprckuin rocyaapcTBeH-
HbI YHUBEpPCUTET). «MccaepoBaHME MOBEAEHUSA BA3KOCTU BOAM3KU TOUKM $HaA30BOro Nepexopa B CBEpPXTe-
Kyuyee cocTosiHue». A. A. EBaoknmoB (CaHKT-TNeTepbyprckuii rocyAapCTBEHHbIN YHUBEPCUTET). «Peaykuus
Amarpamm @erHMaHa B CTOXaCTMUECKOW MOAEAM TYPOYAEHTHOCTM B NMPOCTPAHCTBAX BbICOKOM pa3MepHOo-
ctw». A. B. TpeHormnH (CaHKT-NeTepbyprckuii rocyAapCTBEHHbIV YHUBEPCUTET). «PasBuUTME METOAOB pacue-
TOB MHOTOMNETAEBbIX AUArpaMm B AMHaMUUYECKUX TEOPUSIX».

1 pekabpsa. 06bepuHeHHbIM ceMmuHap OPBI u OTO. M. M. CtpakoBckuii (YHUBepcUTET AKopaxa BalumHr-
ToHa, CLUA). «3kcnepuMeHTaAbHas NpoBepka MpeACka3aHHOro B neptypbatMBHOM KXA CKEMAMHIOBOrO
NOBEAEHUSA XECTKMUX I3KCKAKO3MBHbIX MPOLECCOB Ha NpUMepe GOTOPOXAEHNUSI AETKUX ME3OHOB».

6 pekabpsa. AnepHbid cemuHap OPBI. A. B. AHApesiHOB. «M3yuyeHne NoASIpU30BaHHOrO dd-CUHTE3a B JKC-
nepumeHte PolFusion. MoTMBaLMA aKCNepUMeEHTa U METOAMKA aHaAK3a SKCNEPUMEHTAAbHbIX AAHHbIX».

8 pekabpsa. O06bepUHEHHDbIM cemuHap OPBI u OTD. HO. A. Aokwuuep. «AAPOHbI U BbICOKME IHEPTUU
(yacTb 5)».

15 pekabpsa. 06bepuHEHHbIM ceMmuHap OPBI u OTO. 0. A. AokwuLep. <AAPOHbI M BbICOKME 3HEPTUU
(4yacTb B)».
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KoHbepeHUUH, LLKOAbI, COBELLLAHUSA

B pamKax LLIMPOKOro CNeKTpa TEMaTUK HayuHbIX UCCAEAOBAHMWI, ocyLLecTBASEMbIX B HULL «KypuaToBCKuMiA
MHCTUTYD — MMUAD, opraHM30BbIBAOTCA COOCTBEHHbIE KOHGEPEHLMWU, AEKTOPUMU U paboune COoBELLaHUS,

B KOTOPbIX YUYaCTBYIOT BEAYLLME Hay4YHble LLEHTPbI Poccuu 1 3apy6e>Kbﬂ.

B 2022 r. npu yyactun MHcTUTYTa 6bIAO OpraHM3oBaHO Horee 15 MeponpuaTUii (COBELLIAHUI, KOHbe-

PEHLMI U LLIKOA).

HayuHble meponpuaTusa, nposepeHHble B 2022 .
B LLeASIX NOBbILUEHUA KBaAMPUKALUU MONOABIX YUEHbIX

HeNTPoHOB «PMH-2022»

MNAD (fatunHa)

HanmeHoBaHWe meponpuatTns Aata npoBeAeHUs MecTo npoBeaeHuA Konnsecrso
ponp PRl i YUYaCTHUKOB
CoBelllaHue no Heynpyromy HULL, «KypuyaTOBCKMIM MHCTUTYT» —
paccesiHuio HEWTPOHOB «CnekTpruHa-2022» 21-23 nionA NMUA® (fatumHa) > 40
8-9 MexayHapoaHast KoHbepeHuus
1 14-5 MexayHapoAHas LLKOAA MOAOAbIX
noc. Kpectubl
YUYEHbIX M cneumanmctoB MM. A. A. KypatomoBa 3-9 uronA o ~ 100
- HoBropoackow 06A.
«B3anmopencTBue M30TONOB BOAOPOAA
C KOHCTPYKLMOHHBIMU Matepranamm»
Il AeTHAA wWkona CoBETa MOAOABIX YUEHbIX A. Ckambsi
n cneupnanmctoB HULL «KypuatoBCKuMi 26-28 aBrycra CnaHueBCKOro p-Ha 50
MHCTUTYD - MUAD NEeHUHrpaACKoW 06A.
V LLkoAa «<HeMTpoHHbIE UCCAEAOBAHUS CaHkT-MNeTepbyprekuii
KOHAEHCUPOBAHHOIO COCTOSHUA» 24-28 oKktabps rOCyAapCTBEHHbIV YHUBEPCUTET > 50
(«(HUKOHC-2022») (CaHkT-MeTepbypr)
IX BCepOCCUMCKMI C MEXAYHAPOAHBIM .
y4yacTMeM MOAOAEXHbBIWM Hay4YHbl Gopym 16-18 Hosbps HILL Kypuatosckuit uHcTuTyT > 220
. MUAD (fatunHa)
Open Science 2022
VIl MonoaexHas wkona peaktopa MUK HILL «KypYaTOBCKMii MHCTUTYT» —
(Mpodeccronannam. HTearekT. Kapbepa. 19-30 ceHTs6ps MUA® (FaTunka) 40
(TNK-2022»)
Xl LLkoAa no ¢u3nke NOAAPU30BaHHbIX 14-15 pexabps HUL, «KypyaToOBCKMIA UHCTUTYT» — > 50

Takxe B TeueHre 2022 r. COTPyAHUKM MHCTUTYTa yyacTBOBaAK B pabote 6oree 185 MeXAyHAPOAHbIX

1 POCCUMCKUX KOHGEPEHLIMM, BbIAO CAEAaHO OKOAO 470 AOKAAAOB.

119
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HoBOCTH HayKu

18 mana 2022 r. Ha 6a3e HULL «KypuaToBCKWUIA MHCTU-
Ty - [MNAD® NpowAO COBMECTHOE 3aCepAaHUe KOAAE-
rMin MuHucTepcTtBa 06pa3oBaHUss U [OCYAAPCTBEHHOTO
KOMWTETa MO Hayke W TexHoaornsm Pecnybanku bena-
pycb, MUHUCTEPCTBA HaykM M Bbicllero obpasoBaHuUsA
M MuHUCTepcTBa npocBelleHns Poccuickon dPepepa-
umn. Ha meponpuatin obcyauan nepcnektuBbl GopmMu-
POBaHWS EAMHOTO Hay4YHO-TEXHOAOTMYECKOro M 0bpa-
30BaTeAbHOro npoctpaHctBa COK3HOr0 rocypapctea
M COBMECTHbIM NAGH peanmnsaLin MOAOAEXHOW NOAUTUKMN.

Poccuiickne 1 Genopycckre HayyHble opraHu3aumu
COBMECTHO MPOBOASIT UCCAEAOBAHMS B Pa3AUYHbIX Cohe-
pax, BKAKOYAs OGUMOMEAMUMHY, HAHOCUCTEMbI, SIAEPHYHO
3HEPreTky, a Takke B TPAHCMOPTHOW M KOCMMUUECKOW
oTpacAm.

Mpe3naeHT HULL «KypuaToBCKMA MHCTUTYT» Muxaua
KoBaAbUyK OTMETUA, UTO COAMKEHME POCCUINCKON U Beno-
PYCCKOW HayKW SBASIETCS BaXXHbIM MPOEKTOM AASI BCTpa-
MBaHMSA ObIBLLMX COBETCKUX PecnybAnK B EAMHYHO UCCAE-
AOBATEAbCKYIO MHOpacTpykTypy. OH pA0BaBMA, 4TO 3TOT
OnbIT NEPEBOAUT COBMECTHOE HacAeAne B chHepe Hayku
Ha KauyeCTBEHHO HOBbIN YPOBEHb.

«Poccuto n benopyccuto Bcerpa cBs3biBaAM TECHbIE B3aMMOOTHOLLEHMS. CBA3KW B HayKe, U B TOM YMCAE
B chepe MeraHayku, NOAAEPXMBAAUCH BECbMA MHTEHCUBHO. OCOHEHHO NMAOAOTBOPHBLIMU BbIAU KOHTaKTbI
MeXAY YHUBepcuteTamu. HO CEroapHsi, C MOEN TOUYKM 3PEHMS, Halla COBMECTHas AEATEAbHOCTb B Hayke
npruobpena HOBOE AblXxaHWe», — OTMETUA Munxaua KoBanbuUyK.

25-29 nrona 2022 r. B noc. boablwine Kotbl Ha baw-
Kane COCTOAAacb LUKOAA-KOHGepeHuusa «CoBpeMeH-
Hble NPOBAEMbl XMMWUYECKOW OU3UKKM U TeopeTuue-
CKOW XWMMMUMW», OpraHn3oBaHHas COBMECTHbIMMW YCU-
AMAMKM  MIDKYTCKOTrO rOCyA@pCTBEHHOIO YHWBEpPCUTETA
n HALL KypuyaTtoBCKMIA MHCTUTYD - TUAD. B Hel npu-
HSAAM ydacTve 45 poknapunkoB u3 CankT-lNetepbypra,
Mocksbl, HxHero Hosropoaa v UpkyTcka.

MepBas pabouan ceccusi OTKPbIAACb CEPUEN AOKAA-
AOB, TMOCBSALLEHHbIX pa3paboTke HOBbIX MaTepuanoB
Ha OCHOBE HaHOTPYOOK U dyrrepeHOoB. MoneKyAbl GyA-
AEPEHOB MPEACTaBASIOT COO0OM BbINYyKAbIE 3aMKHYTble MHOTOrpaHHUKKM, obpa3oBaHHble 20 1 6oaee aTo-
Mamu yraepoaa (Hanbonee nssBecTHbimu fBastotes C, v C. ).

3HaunTeAbHan YacTb MPEACTaBAEHHbIX AOKAAAOB OblAa CBSI3aHa C M3yyeHMeM aTOMOB U COEAMHEHWM
TSXKEAbIX M CBEPXTXKEAbIX ANEMEHTOB, KOTOPbIE MPEACTABASIOT CEPbE3HYIO TPYAHOCTb AAS TEOPUU, MPEXAE
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BCEro B CBA3W C HEOOXOAMMOCTbIO YUUTbIBATb PEAITUBUCTCKUE 3ddEKTbI. [peACTaBAEHbI Pe3yAbTaTbl UCCAE-
poBaHui HUL, «KypuatoBCckuit MHCTUTYT — TTUAD B 0b6AacT pa3paboTku Kak OpUIrMHAAbHbIX PaCUETHbIX
MOAXOAOB, TaK U B 06AACTH MX MOCAEAOBATEABHOIO MPUMEHEHUSI AAS NPELIMBUOHHOMO ONMUCAHWUST IAEKTPOH-
HOWM MAOTHOCTM AAHTAHOMAOB W TPAHCYPaHOBbIX AIAEMEHTOB. OXUBAEHHOE 06CYXAEHWE BbI3BaAU AOKAAAbI,
MOCBALLEHHbIE MOUCKY BO3MOXHbIX HapyLleHWM P, T-4ETHOCTM, ONUCBIBAIOLLMX CUMMETPUIO NPOCTPaHCTBa
n BpeMeHW. AOKAAA, C KOTOPOro HauyaAoCb 3TO 06CYXAEHME, HOCUA 3HAKOBOe Ha3BaHWe «[ToUCK HOBOM
OUBUKK Ha MOAEKYAAX».

YueHnble HUL, «KypuaTtoBcKkuit nHCTUTY™ — MUAD npwm-
HSIAM yyacTre B MexayHapoAHOM KOHGEPEHLMM NO HEW-
TPOHHOMY paccesHuto ICNS-2022, kKoTopas NPoxoAnAa
¢ 21 no 25 aBrycTa B byaHoc-Apece (ApreHtuHa). ICNS
ABASIETCA KPYNMHENLIMM MWUPOBbIM GOPYMOM AAA y4e-
HbIX, MPAKTUKYIOLLMX pacCesHMe HEUTPOHOB Ha WUCCAEe-
AOBATEABCKMX MCTOYHMKAX Merakaacca. KoHpepeHums
ICNS npoBoauTcs pa3 B yeTbipe ropa. OHa npmMBAEKaeT
K cebe yuyeHbIXx MpPaKTUUECKM CO BCEro ceeta: ABCTpa-
Amu, CeepHont 1 KOxxHOM Amepuk, EBponbl 1 A3uu.

ICNS-2022 cTtana KpynHenwen MexayHapoAHOM
naatdopmMor AAst 0BMeHa MOCAEAHUMU SIPKUMM AOCTU-
XEHUSAMU B 06AACTU HAyKM O pacCesiHUM HEWTPOHOB, BKAKOUYAS LUMPOKWI KPpyr TeM, a UMEHHO: Hayku
0 MArKOW MaTtepuu, BUOAOTUIO U BUOTEXHOAOTUIO, GU3UKY KOHAEHCMPOBAHHOIO COCTOSIHWA, MarHeTu3m
N CBEPXNPOBOAUMOCTb, XUMUIO TBEPAOTO TEAA, SHEPTETUKY, HAYKU O KOHCTPYKLMOHHBIX U GYHKLMOHAABHbIX
MaTepuanax, HEMTPOHHYO GU3UKY U, HAKOHEL,, HEMTPOHHbIE YCTAHOBKM U HEMTPOHHbIE UCTOYHUKN.

3710 bblAa NepBast KPynHas HEMTPOHHAsA KOHGEPEHLMA B NOCTKOBUAHOE BpeMs. OHa npoliAa B rmbpua-
Hom ¢opmate ¢ 360 yuyacTHMKaMu B pexnme oHAanH 1 190 yueHbiMK, KOTopble NpubbiAn B ByaHoc-Alipec
AR TOTO, UTOObI MPUHATL HEMOCPEACTBEHHOE YUacT1e B AUCKYCCUSIX Ha MOASIX aToro ¢opyma. Poccuio npea-
CTaBASIAM OKOAO 20 yueHbIX U3 HEUTPOHHbIX LieHTPoB CaHkT-MNetepbypra, AyOHbl, EkatepuHbypra. PaboTHu-
kamu HULL «KypuatoBCKnt MHCTUTYT» — MTUAD 6bIn0 NpeacTaBAeHO boaee 20 yCTHbIX U CTEHAOBbIX AOKAAAOB,
M3 HUX O AOCTMXEHUAX B 0OAACTU CO3AaHMA HOBbIX CTaHUMM Ha peakTope MUK - ceMb AOKAAAOB, YETbIpe
AOKAAAA CBfA3aHbl C HAyKaMM O XXM3HU U TP AOKAAAA — 06 M3YUYEHUN MArHUTHbIX MaTepPUanoB.

Cneumnanmnctbl HULL «KypuaToBCKMM MHCTUTYT» — TTUAD
NMPUHAAM y4yacTMe B MEeAArorMyeckoM akceaepaTope.
26-27 aBrycta 2022 r. Ha 6a3e 3aropoAHOro LIEHTpa
AETCKO-FOHOLLECKOro TBOPUYECTBA «3€pPKaAbHbIM» MPOLLEA
«[leparornuyecknin akcenepatop 2022-2023» - Bble3p-
HOWM ceMMuHap PpyKoBoAUTEAeN 00LLeobpa3oBaTeAbHbIX
opraHu3aumii — nNoAy4YaTeAEer FPaHTOB MpPaBUTEAbCTBA
CaHk1-lNetepbypra Ha ocHalleHWe obuieobpasoBaTenb-
HbIX OpraH13aUMin COBPEMEHHbLIMU CPEACTBAMU 0byue-
HuA. OpraHu3aTtopaMn CeMMHapa BbICTYNWAM KomuTeTt
no obpasoBaHUto NpaBuTeAbcTBa CaHkT-MeTepbypra, AkapeMus MOCTAMNAOMHOIO NepAarormyeckoro obpa-
30BaHUA U LLeHTp perMoHanbHOro U MeXAYHapPOAHOrO COTPYAHUYECTBA.

C 2021 r. B CaHkT-lMeTepbypre rocyaapcTBEHHbIM 06LLLe0bpa3oBaTEAbLHLIM OpraHn3auuamM NPeAOCTaBAS-
€TCA rpaHToBasn MNOAAEPXKKa Ha OCHaLLEeHWEe COBPEMEHHbIMWU CPEACTBAMM 0OyYEHUA U BOCMUTAHMA B LIEASIX
NnoBbILEHUA KauecTBa ob6Llero obpasoBaHusa. baaropaps atomy B 95 06Lieobpas3oBaTeAbHbIX OpraHu-
3aumsax CaHkTt-lNMetepbypra, KOTopble ABASILOTCA NoAydyaTeAsiMu rpaHtoB B 2021 u 2022 rT., co3patorca
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NpPeAnpPoPeCCUOHAAbHbBIE KAACChl MO CAEAYIOLUMM HanpaBAeHWUSM: «MHXeHepHbIM Kaacc», «UT-kaace,
«[yMaHWUTapHO-TEXHOAOTMYECKMUI KAACC», «<XMMUKO-OMOAOTUUECKHNI KAacC», «MeAULMHCKUMIN Kaace», «flepa-
rorMyecknin Knace», <Kapetckuin knace» U «Meapmnaknace». C ceHTabpa 2022 r. B AT obuieobpasoBaTenb-
HbIX opraHu3aumsax CaHkT-MeTepbypra 6yAyT OTKPbITbI NPEANPODECCUOHAABHbLIE KAACChI MO HaMpPaBAEHUIO
«KypuatoBckuit Knacer. HULL «KypuaTtoBCKuin MHCTUTYT» — TTUAD ByaeT BbICTynaTb HayUYHbIM NAPTHEPOM AAS
opraHu3auuii, B KOTOpbix 06pasytoTcs NpeanpodeccroHanbHbIe KAACChl MO HanpaBAEHUIO «KypyaToBCKUIA
KAaccr». B npeanpodeccroHanbHbIX KAAcCax OCYLLECTBASETCS MHTerpauus obulero M AOMOAHUTEABHOTO
06pa3oBaHns, OPUEHTUPYHOLLETO LUKOAbHUKOB Ha NPodecCMOoHaAbHbIM BbIGOp AanbHenwero obpasoBa-
TEABHOI0 MapLipyTa.

26-28 asrycta 2022 r. COCTOSINOCb Bble3AHOE MEPO-
npuatme - Il AeTHsas wkona CoBeTa MOAOABIX Y4Y€EHbIX
n cneupannctoB HUL, «KypuatoBcknin MHCTUTYD — TTUAD.
Meponpuatue nocteneHHo NPUoBpPeTaEeT CTaTyC eXEeroa-
HOrO, YTO OTKPbIBAET PYKOBOAUTEASIM BO3MOXHOCTb MOOLLI-
PEHUST MOAOABIX PABOTHUKOB, aKTUBHO NPOSIBMBLLNX cebs
B NpodeccMoHaAbHON 1 0BLLECTBEHHOM XMU3HWU MHCTUTYTa
B TEUEHUE rOAa.

OTkpbiTHe LLIKOABI HAYaAOCb C OpraHM30BaHHOM yyacT-
HUKamu CoBeTa MOAOALIX YueHbix 1 cneunanmctoB (CMYC)
AENOBOM Urpbl «[TOBbILEHWE AMYHOCTHON 3ODEKTUBHO-
ctw». Mporpamma LLIKOAbI cOCTOsIAG U3 HECKOAbKMX BAOKOB: «AKTyaAbHble TeMbl U NpoekTbl HNL, ,KypuaTtoB-
CKUM MHCTUTYT” — MUAD», <MonoaexHasa noamtnka B HUL, ,KypuatoBckuit MHCTUTYT” — MTUAD» 1 «3konorus
B HUL, ,KypuatoBCKMI MHCTUTYT” — MTUAD».

B pamkax 06CyXAEHMS MOAOAEXHON MOAUTUKKM B MHCTUTYTE MPOBEAM AMAAOT C yyacTHMKaMK LLKOAbI
npeacepatenb CMYC H. A. lNeTpoBa Ha Temy «YTO Takoe MOAOAEXHAs MOAUTUKA M MNyTU ee pPas3BuUTUS
B HUL, ,KypuatoBckuit MHCTUTYT” - MNAD» 1 HayanbHUK LleHTpa no noarotoBke nepcoHana C. A. Llleka
Ha TemMy «BO3MOXHOCTM KapbepHOro pocTa MOAOAbIX paboTHMKOB MHCTUTYTa, MAM Kak becnaaTHO MoBbI-
CUTb CBOIO KBaAUDUKaLMIO». Mocae BAOKA AeKLMI ObIA OpraHU30BaH KPYrAbIM CTOA, HA KOTOPOM COCTOSIAOCh
o6cyxaeHe METOAOB HEMATEPUAAbHOM MOTUBALIMM MOAOABIX YYEHbIX U CeLMarncToB. Pe3yabTaTbl 06Cyx-
AEHUI opraHmsaTtopbl LLIKOABI MAGHMPYIOT AOBECTM AO PYKOBOACTBA MHCTUTYTA.

C 19 no 30 ceHTtsabps Ha 6ase LeHTpa no noaro-
ToBKe nepcoHana (LIMNM) HUL, «KypuyaToBCKMIA MHCTK-
Ty - MUAD npoxoamaa VII MoroaexHas LWKOAA peak-
Topa MUK (MpodeccnoHanmam. UHTeAeKT. Kapbepa.
«TNK-2022»).

Mporpamma LUKoAbl 6biAa HaCbILLEHHOW WM Pa3HO-
o6pa3Hoin. OpraHu3atopbl MOCTABMAM CBOEN LEALIO
BKAKOUWUTb B HEE HE TOABKO MPaKTUYECKME NPOPeCcCH-
OHaAbHble 3HAaHWSA, HO U 3aHATUA, HaMpPaBAEHHbIE Ha
pPa3BUTME AMUHOCTHbIX HABbIKOB.

Bcto nepByto HepeAo 0byueHus nepea yyactTHUKamMu ¢ cepuelt BebMHapoB BbICTYNaAn KOAAerU U3 Eka-
TepuHbypra. Ha npoTaxXeHun NATU AHEW «LUKOAbHUKWM» WU3yuyaAW OCHOBbI TaWM-MEHEAXMEHTA, 3MOLMO-
HAAbHOIO MHTEAAEKTA, MPUHLMIMbI KOMMYHWKALMK, caMonpe3eHTaumMmM n obpatHon CBS3W, YYUAUCH NPOPU-
AAKTMKE NPOGECCUOHAABHOIO BbIrOpaHus. Kaxaas AeKUuMa 3aBepluaracb HEOOAbLLMMU NPAKTUUECKUMMU
3apaHuAMKU. B pesyabtate bbina chopMMpoBaHa PENTUHIOBAsA CUCTEMA, HA OCHOBE KOTOPOM ObIAU BbISAB-
A€Hbl U HarpaxAeHbl LEHHbIMW NPU3aMK CaMble aKTUBHbIE U CTapaTeAbHbIE YYACTHUKM.
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Bropas HeaeAst NpoLlAa B TPAAULMOHHOM GOpMaTe: YUaCTHUKU CAYLLIAAW AEKLMW NMPUTAALLEHHbIX MPemno-
AaBaTtenel, NOCBALLEHHbIE KyAbTYpe H6e30MacHOCTM Ha 06bEeKTax MCMOAb30BAHWA aTOMHOW SHEpruun. 3Ta
BaXHasa WM akTyaAbHas TeEMa Bbl3Bara MHOMO YTOUHAOLMX BOMPOCOB K AEKTOPaM M HEODULIMAABHbBIX AWUC-
KYCCUIM CpeAM YUacTHUKOB LLIKOAbI, MHOTME U3 KOTOPbIX paboTatoT HEMOCPEACTBEHHO C UCTOUHUMKAMMU UOHM-
3UPYHOLLIETO U3AYUEHMS.

B nocaeaHWi AeHb MOAOAEXHOM LLIKOAbI YUACTHUKM MPOLLAW TECTUPOBAHME MO NPOMAEHHOMY MaTepuany,
MOAYUMAUN CEPTUDUKATBI U CHOTOrpadUpPOBAAUCH HA NAMSATD.

HULL «KypuatoBCkMi MHCTUTYT - MUAD ctan ewe
L | OAHOW nAoLLaAkor pabotbl 35-ro CoBeta MexayHapoA-
HOM accouMaLnm akapAeEMU HayK, 3acepaHne KOTOPOro
B3AA0 cTapT B MocKBe elle 26 ceHTAbpS.

YuactHuku CoBeTta 29 ceHTabpsa NOCETUAU C IKCKYP-
cuen peaktopHbli komnaekc MUK n bronornueckui
komnaekc HUL, «KypuaTtoBCkMI MHCTUTYT» — TTNAD, rae
NMO3HAKOMMWAMUCb C MEPEAOBbIMU AOCTUXEHUSIMU POC-
ot CUMCKKUX YUYeHbIX B 06AaCTU SIAEPHON GU3UKKU U BUOoDU-
< 37! o 3UKM.

30 ceHTAbps Ha 6a3ze HUL, «KypuatoBckui MHCTUTYD — MNAD npowno 1-e 3acepaHune O6LLECTBEH-
Horo coBeTa 6a30BOM OpraHW3aLUMW rOCyAApPCTB - ydyacTHMKoB CHI no pasBWMTUIO MCCAEAOBATEABCKOM
MHPPACTPYKTYPbl KAacca «MeracameHc». B Hem npuHSAAM yyacte okono 40 YeNOBEK, B T. Y. PYKOBOAUTEAU
BEAYLLMX BY30B M MCCAEAOBATEAbCKMX MHCTMTYTOB Poccun, ApmeHuun, benapycun, KasaxctaHa, Knprusumu,
TapxukuctaHa. lNMpeacepateneM 3acepaHnsi BbICTYMUMA MPE3MAEHT HaumoHaAbHOro MCCAEAOBATEAbCKOMO
LeHTpa «KypuaToBCKMN MHCTUTYT» Muxanun KoBanbuykK.

YuacTHUKK 3acepaHns 0OCYAMAM BO3MOXHOCTM HayYHbIX OpraHM3aLuMii rocyAapcTB — ydacTHUMKoB CHI
B 06AaCTU MCCAEAOBATENBCKOM MHPPACTPYKTYPbI KAGCCa «MeracareHc». 310 yCTaHOBKM AN CUHXPOTPOHHbIX
N HEWTPOHHbIX MCCAEAOBAHWUM, UCCAEAOBATEABCKUE PEAKTOPbI, BbICOKOMPOWU3BOAUTEABHbIE BbIYUCAUTEAD-
Hble KOMIMAEKCbI — BCe, 4YTO 0becneymBaeT co3paHME CaMOro COBPEMEHHOMO U rOTOBOIO K HOBbIM Bbl30BaM
Hay4YHOro AaHALadTa Ha NOCTCOBETCKOW TEPPUTOPUN.

C 24 no 28 oktabps 2022 r. HULL «KypuatoBCKuMii
nHCTUTYT - MUAD coBmecTHO ¢ CaHKT-leTepbyprcknm
rocyAapCTBeHHbIM yHuUBepcuteTom (CM6IY) opraHuso-
BaAn 1 nposean V LLkony «HEeWTpOHHbIE MCCAEAOBaHMS
KOHAEHCUpOBaHHOro  coctosAHus»  («<HUKOHC-2022»).
LLIkona NpOXoAMAa OYHO Ha Kadeppe SAEPHO-PU3nYe-
CKMX METOAOB uccaepoBaHus CMO6MY (Meteprod), npwu
3TOM BCE AEKUMU U CEMUHAPCKUE 3aHATUA TPaHCAMPOBa-
AUCb B PEXMME OHAAMH Ha LUMPOKYIO ayAMTOPUIO MHTEp-
HeTa.

Lkona «HUMKOHC» npoBoauTcA yxe nNATbld rop M
npu3BaHa obecneunTb 3HAKOMCTBO LLUMPOKOrO Kpyra
HayYHOW MOAOAEXM C METOAMKAMW pacCesHUs HEMTPOHOB B MCCAEAOBAHUAX GU3UKU U KOHAEHCUMPOBAH-
HOMO COCTOSAAHWMA. AYAUTOPUS LIKOAbI — CTYAEHTbI MaruMctpatypbl €CTECTBEHHbIX GaKYALTETOB, aCMMpPaHTbI
M MOAOAbIE CMELIMAAUCTbI, KOTOPbIE YXE€ BEAYT 3KCMEPUMEHTAAbHbIE UCCAEAOBAHMA B 0OAACTU KOHAEH-
CUPOBAHHOIO COCTOAAHMSA, HO eLle He 3HAaKOMbl C METOAAMMK HEWTPOHHOro paccesaHusa. Cr6rY npuraacua
Ha Lkony «HUKOHC-2022» koaner n3 UHctutyta ¢ouramkn metasnoB YpO PAH (EkatepuHbypr) Anst NOBbI-
LIEeHUA KBaAUDUKALIMM U PACLLUMPEHUA KPYro3opa MOAOAbIX COTPYAHUKOB, 3aA€MCTBOBAHHbIX B pa3paboTke
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KOHUEMUMN U NPOEKTUPOBAHUN HEWTPOHHbIX CTAHUMMN KOMMAKTHOIO MCTOYHWKA HEWMTPOHOB MMMYAbCHOMO
™mna DARIA. Bcero Ha LLUkoay 3aperncrpupoBanmcb 49 yyaCTHUKOB, U3 HUX 16 CTYAEHTOB U 27 MOAOAbIX
YUYEHbIX.

B nepunop oceHHMX KaHWKyA, ¢ 28 okTAbpsa no 3 Ho-
A6pA, AAS yUYalLMXCs CEMU NeTepbyprekux LLKOA Bnep-
Bble MpoLAa NpoduAbHasA HayyHas cMeHa «Kopbl Kyp-
yatoBa». B TeueHne Hepean 125 cTapLUEKAACCHU-
KOB M3 06L1eobpa3oBaTenbHbix opraHu3aumi CaHKT-
Metepbypra, B KoTopbix B naptHepctBe ¢ HULL «Kyp-
YaTOBCKMM UWHCTUTYT» CO3AAlOTCA npeanpodeccuo-
HaAbHblEe KAAcCCbl MO HanpaBAEHWIO «KypuyaToBCKUM
KAacC», CAYLUAAUM AEKLUWW, BbIMOAHAAW MPaKTUYECKUE
3ajaHuA, yyacTBOBaAM B MacCTep-KAAcCcax U KPYrAbIX
CTOAaX.

MNpodurabHasa cmeHa «Koabl KypuatoBa» nNpoBeAeHa B paMKax COrAalleHUs O COTPYAHUUYECTBE MEXAY
npaButenbcTBOM CaHkT-lNetepbypra u HULL «KypuaToBCKWUIA MHCTUTYT». 3aHATUS AAA PeBST NPOBOAWMAM
pabotHukmn HULL «KypuatoBckuit MHCTUTYT — TTUAD 1 HULL «KypuaTOBCKWUIA UHCTUTYT.

B HWL, «KypuatoBckuit uHctuty®™ - TUAG ¢ 16
no 18 Hosibpsa npoiuen IX BcepocCUCKHA ¢ MexXAyHa-
POAHBIM yYacTMEM MOAOAEXHbIM HayyHbli dopym Open
Science 2022. Bcero B atoM roay B Gopyme MpUHAAK
yuyacTtue 6onee 220 YeNOBEK M3 pPasHbIX YTOAKOB Poccuu.

lhaBHOE npenmyLLecTBo ¢popyma Open Science - BO3-
MOXHOCTb MO3HAKOMWUTbCS C HOBbIMW @KTyaAbHbIMM
HanpaBAEHUAMMW, TEXHOAOTUSIMM, @ TaKxe MPEACTaBWUTb
pes3yAbTaTbl CBOeW PaboTbl Hay4yHOM OOLLECTBEHHOCTH.
3a AeBSATb AET CYLLEeCTBOBaHMA ¢opym Habpan 0b6opoThl
M NpPeBPaTUACS B MOLLHYHO MAOLLAAKY AAS 0BMeHa onbl-
TOM CPEAM MOAOAbIX YUYEHbIX.

OCHOBHbIMK HanpaBAeHUAMK dopyma B 2022 1. cTanm Gp13MKa aTOMHOTO SAPa M YacTull, TeopeTmyeckas
du13nKa, drM3rMKa KOHAEHCMPOBAHHOIO COCTOAHUSA, PU3MKA U TEXHWKA PEAKTOPOB U yCKopUTeaen, Buodu-
31Ka, bromMeAnLIMHa, TEHETUKA, MaTePUANOBEAEHWE N HAHOCTPYKTYPUPOBaHHbIE MaTepuanbl. OTAEAbHbIM
cobbiTeM GopyMa MOXHO BbIAEAUTb MUKPOCUMNO3UYM KypuaTtoBCKOro reHoMHoro ueHtpa - NMUA® «buo-
MHPOPMATMKA, BUOUHXEHEPUS, TEHETUUECKME TEXHOAOT UMY,

17 HosiIbps COCTOSINOCh TOPXECTBEHHOE HarpaxaeHue nobeauTenss BTOPOro KOHKypca BUAEOPOAMKOB
Science Talk («CB0O60AHO 0 Hayke - 2022») - yuyeHuKka 11-ro kanacca COLL Ne 9 latumHbl MareppamoBa
Camupa.

Ha koHkypc Camup npeacTtaBUA BUMAEOPOAMK O MpoLEecce CBOEN paboTbl HAapA KHUIOM 06 OCEAAbIX
nTMuax AeHWHrpaackor obaact. CTOUT OTMETUTb, UTO camMa KHWUra — HacCTOSLLMM LUeAEBP MPUKAAAHOTO
TBOPYECTBA WM KaAAUrpaduu, CO3AaHHbIM Ha OCHOBE COOpPaHHbIX HOHLIM aBTOPOM YHWKAAbHbIX CBEAE-
HUIN O XM3HW 3UMYIOLLMX NTULL AEHUHIPaACKoM obaacTu. Pabota Hap 3TUM NPOEKTOM, MO CAOBaM aBTopa,
3aHsAAa Lenblx 11 mecaueB. CamMup — eAMHCTBEHHbIN, KTO 6€3 HapekaHWI 1 C NepPBOro pasa BbIMOAHUA BCE
KOHKYPCHble TpeboBaHuWA. Kpome Toro, Ha pelleHre XIpK NOBAUSAA TOT GakT, YTo Tema paboTbl Camupa
OTBEYAET IKOAOTMUECKOM TEMATUKE, KOTOPYO pa3BuBaeT U npopBuraer HULL «KypuaToBCKUMM UHCTUTYT —
MUAD.
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B npownaom ropy Camup yxe CTaHOBWMACS MPU3EPOM
KoHKypca Science Talk. Toraa OH 3aHAA TPETbE MECTO
Cc paboTor «KHWra o AEKapCTBEHHbIX PaCTEHUAX /A\EHUH-
rpaACcKkor obAacTu», a B 3TOM TOAY CYMEA YAYYLIUTb CBOW
pesyAbTar.

LeHHbIM nNpr3 3a nobeay B KOHKypce Camup MOAyYMA
n3 pyk anpektopa HULL «KypuatoBckuit MHCTUTYT» — MTUAD
C. E. TopuakoBa. Harpaxaas nobeautensi, AMPEKTOP
Nno3ApaBUA ero ¢ nobepoi, OTMETUA BbICOKOE KayecTBO
npoAeAaHHoM paboTbl, MOXBAAMA 3a YNOPCTBO M Bblpa-
3MA YBEPEHHOCTb, UTO CAEAytOLLAas Harpapa byaet 6onee
BbICOKOIO YPOBHS.

B akTMBHYIO Gpa3dy BoLLEA MPOEKT, PEaAn3yeMblii Hay4HO-
obpaszoBatenbHbIM LieHTPOM HWL, «KypuyaToBCKWUIA UHCTU-
TyD - MUAD B pamkax COrnalleHnin O COTPYAHWYECTBE
¢ obpasoBaTeAbHbIMKU LEHTpaMK «Touka pocTa», CO3AaH-
HbIMW B CEAbCKMX LUKOAAX ATUMHCKOrO MYyHWLIMNAABHOTO
paloHa B pamMkax peaAu3auuu HaLMOHAAbHOro MpoekTa
«0ObpasoBaHue». 23 Hoabpsa 2022 . COCTOANOCH MOANMCA-
HWe COorAaLlLEHMI, B KOTOPbIX MHCTUTYT OGULMAABHO BbICTY-
NnaeT B KAYeCTBE COLIMAAbHOMO MapTHepPa LLUKOA B MPOEKTe
M ByAET paclMpsATb NPOBEAEHUE AEKLMOHHOW, SKCKYPCH-
OHHOM W npakTMYeckon pabotbl ¢ ydyalummucs, obecrne-
UMBaTb Hay4YHOE COMPOBOXAEHME LIEHTPOB, a TakXe MPMHMMAaTb ydyacTMe B TeMaTUyeckux cMeHax «MHxe-
HepHbIN Aarepb». OAHOM M3 OCHOBHbIX LIEAEN CETEBOMO NPOEKTa SIBAAETCA MOBbILEHNE 06pa30BaTeAbHOMO
noteHuMana obyyatoLmxcs No nporpaMmam ecTeCTBEHHO-HaYyUYHOW HanpaBAEHHOCTH.

13 pekabpa 2022 r. Ha 6ase «Touku pocTtar» Mypoctbekor COLL npolwna nepBas Aekums «[lepcnekTmBbl
coBpeMeHHoM 6uonornm» AHapes KOpbeBrya YepHeEHKOBA, HaYaAbHUKa yNpaBAeHUA 06pa3oBaHms, KaHAK-
AaTa BMoAOrMUeckux Hayk. B dopmate BUAEOKOHbEPEHUMN AEKLMIO NMPOCAYLLAAK 0BydaroLLMeCs BCEX LEH-
TpoB «Touka pocTa» [aTUMHCKOr0 MyHULIMNAABHOIO PaloHa, a TakXKe CETEBbIX LLKOA 3TUX LEHTPOB. B 0buien
CAOXHOCTHM B A€KLUMM MPUHAAM yyacTne 350 raTyMHCKMX LUKOAbHMKOB 8-11-X KAaCCOB.

B nepuroa ¢ 1 no 3 pexkabps B Mapke Hayku U UCKYC-
ctBa «Cupuyc» npowen |l KOHFpecc MOAOAbIX YUEHBbIX.
B ocHoBe 3TOro mMacwTtabHOro MeponpuATUS, KOTopoe
yX€e Has3BaAW KAHOUEBbIM cobbiTvem 2022 . B pamkax
AECATUAETUS HAYKM M TEXHOAOTUM, A€XaT 3apayuu MONyAs-
pu3aumm Hayku, MPUBAEYEHMSA MOAOABIX YUEHbIX B cdhepy
MCCAEAOBaHUIM M Pa3paboTok, a Takke WCMOAbL30BaHUSA
HayKM AN PEeLLEHUA BaXHbIX 3apady rocypapcTBa. YuacTt-
HUKaMKW GopymMa CTaA MOAOAbIE YYEHbIE U3 Pa3AMUYHbIX
pernoHoB Poccuu, pykoBOAMTEAM HAyUHbIX OpraHM3aLui,
NpeACTaBUTEAM OPraHOB BAGCTW, PEKTOPbI BEAYLLMX BY30B
n npeactaButenn busHeca. Cpean HUX - pabotHuku HAL],
«KypuaToBCKMIA MHCTUTYT — MTUAD. MeponpusitTue cobpano 6oree 3 000 yuaCTHUKOB M3 POCCHMM U HECKOAb-
KUX AECSITKOB APYrMX CTPaH, CO3AaB TeM CaMbIM YHUKAAbHYHO aTMochepy AAA 06LLeHMs, oBMeHa MaesaMMU,
TPEHAAMMW U OMbITOM.
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DopyM BCTPETMA YUACTHUKOB HACbILLLEHHOW MPOrPaMMONn: SKCMEPTHbIE CECCUM, MAHEAbHbIE AUCKYCCUM,
KPYrAble CTOAbI, Hay4Hble AOKAAAbI U AEKUMU. B pamkax AenoBOM nporpaMmbl OAHOBPEMEHHO LUAW MepO-
npuatna no 6oaee yem 10 TematTnkam. KAOUEBBLIMU TEMaMK AN OOCYXXAEHUS CTaAWM KAMMAT, MPUPOAOMNO-
AOOHbIE TEXHOAOTWM, Pa3BUTUE MHXXEHEPHOIO U MaTeMaTMYeckoro o6pasoBaHus, CoOXxpaHeHWEe NPOAOBOAb-
CTBEHHOM 6e3onacHocT, obecrneyeHne NaccaxmpcKoro aBMacoobLLEHNWS, MOAAEPXKKA MOAOABIX YUEHbIX,
NCKYCCTBEHHbIN UHTEAAEKT, INEKTPOHUKA, pa3BuTMe APKTUKKU, Cbupn 1 AanbHero Boctoka, MearuUmHa.

HULL «KypuaTtoBCKMIM MHCTUTYT — MNAD Takxe NpeACTaBUA Ha BbICTABOUHOM CTEHAE KOHIpecca HEKOTO-
pble 13 CBOMX AYYLLNX SKCTIEPUMEHTAAbHbIX Pa3paboToK — ONTUYECKYH CEKLIMIO HEMTPOHOBOAHOM CUCTEMBI
peakTopHoro komnaekca MUK, a Takxe 3KCnepuMMeHTaAbHbIE Y3Abl TECTOBOMO HEWTPOHHOIO PedAEKTO-
metpa THP.

B nocnepHWin AeHb NPOBEAEHMST KOHIpecca Npou3oLWA0 cobbiTe, CTaBLUEE elle OAHWUM MOBOAOM AAS
ropaoct 3a HULL «KypuatoBCKunit MHCTUTYT - TMTUA®D. B pamkax AeAOBOI MporpaMmbl CTapLlemy Hay4HOMY
COTPYAHUKY AabopaTopmn KBAHTOBOM XUMUK N\eoHUAY CKPUMHUKOBY B TOPXECTBEHHOW 0BCTaHOBKE ObIAO
BPYYEHO YAOCTOBEPEHME U dpadHOI 3HaK npemun lNpesnaeHTta Poccuitckon depepaumm B 06AACTU HAYKK
N MHHOBAaLMK AN MOAOABIX yueHbix 3a 2021 r. Harpaabl Bpy4aa NOMOLLHWK Npe3naeHTa Poccninckomn depe-
pauun AHApen AneKkcaHAPOBKUY DypPCEHKO.

B HULL «KypuatoBCKMK MHCTUTYT — MNAD npowwia
TPaAMLMOHHAs UToroBast KOHGEpPEHUMS NO NporpamMmme
«lLIkoAbHasa akoAornyeckan nHuumMatuear» — «Monoable
TanaHTbl - 2022».

MocAae nepepbiBa, CBA3AHHOIO C @HTUKOBUMAHbLIMMU
OrpaHMYeHUAMU, KOHOEPEeHUMss BEpPHyAaCb B CBOW
NPWBbIYHBIMA OYHbIM dopMaT: OKOAO 260 aAeTen oT NATU
AT W CcTaplle M3 pasHbix 06pa30BaTEAbHbIX YUpexX-
AeHUI TatumHbl, TaTuMHCcKOro pamoHa u CaHkr-lMeTtep-
Oypra 3anoAHWAM KOHbepeHU-3aA MHCTUTYTa CBOMM
CMEXOM U 3aMeyaTeAbHbIMWU KOHLEPTHbIMKU HOMepaMu. Bce oHM - aaypeatbl M nobeauTeEAN BTOPOro 3Ta-
na XyAOXeCTBEHHOIO M AUTEPATYPHOr0 KOHKYPCOB «LLIKOAbHOM 3KOAOTMUYECKON MHWULIMATUBLI», T. €. CaMble
YTO HM Ha eCTb repou NpaspHMKa — FOHblE XYAOXHUKKM U NUcaTeAn, Aobsime 1 BeperylimMe CBO NAAHETY.
B 3ane Takxe npuCcyTCTBOBaAW CTapLUMe APY3bsi 9KOAOTMUECKOTO ABUXEHUSA — AemnyTaTbl, MPEACTABUTEAU
0611EeCTBEHHOCTU, AAMUHUCTPALMIO [aTUMHCKOrO MYHUUMMNAAbHOrO paloHa MNPEeACTaBAAA 3aMECTUTEAb
rAaBbl aAMUHUCTPALMK NO Pa3BUTUIO colmanbHoM cdepbl M. B. KpaBuyk.

Xl lWkona no ¢ou3nke NOASpPU30BaAHHBIX HEMTPOHOB
«®lMH-2022» npowaa B creHax HUL, «KypuatoBCKuin
MHCTUTYT — MUAD 14 1 15 pekabps 2022 r. TemaTvka
koAbl ®MH aTOro ropa oxeBaTbiBana Takue 06AACTM
OUBMKKN, KaK aKTyaAbHble 3apaun AAA GUIUKKU MOASIPU-
30BaHHbIX HEMTPOHOB, TEXHWUKA MOASIPU30BAHHbIX HEN-
TPOHOB, MAaAOYrAOBOE paccesHue, pedAeKTOMETPUSA,
AMOPaKLUMA MOAAPU30BAHHbIX HEWTPOHOB, a TakXe
YCTaHOBKW HEWTPOHHOro paccesiHus. B LLkoae npwu-
= HAAM yyacTMe OKOAO 60 yueHbix M3 HULL «Kypuatos-
CKUN MHCTUTYD — MUAD, UHCTMTYTA PU3nkn metannoB um. M. H. Muxeea YpO PAH, O6beanHEHHOrO
MHCTUTYTa SIAEPHbIX MccrepoBaHWK, CaHKT-NeTepbyprckoro rocyaapCTBEHHONO YHMBEPCUTETA U APYrMX
BEAYLUMX MHCTUTYTOB.

Mo matepuaram npecc-LueHTpa MHCTUTyTa
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