NOBIAOMJIEHHA
Npo YyTBOPEHHS Pa3oBoi CcreLianizoBaHoi BYUeHOT paju

3aknaj ocCBiTU/HayKoBa [HCTUTYT AgepHUX ZocNigKeHb HalioHanbHOT akagemii HayK YkpaiHu
yCTaHOBa (izeHTUikauinHmin ko 23724640)

1. 3po6yBau cTyneHs gokropa ¢inocodii

1.1. NIB 3406yBaya cTyrneHs YepHuwweHko Ceprin bopucosuny

pokTopa dinocodii

1.2. OcBiTHLO-HayKOBa 47753 ®di3vka agpa, Pisvka enemMeHTapHNX YaCTUHOK i BUCOKMNX
nporpama, Sky 3aBepLunB eHeprin; agepHo-Gi3nYHi ycTaHOBKY; padiayiiHa ¢isnka
3406yBay KOHZAEHCOBAHOro CTaHy; ¢i3nKa nnasmMu i agepHoro cnHTesy (104

®i3nKa Ta acTpoOHOMISA)

1.3. OkpeMmi enemeHTU Hi
OCBITHBO-HAYKOBOI NMporpamu
3a6e3MeyyroTbCs iHWUM

3aKnajom BULLOT OcBiTW/

HayKOBO YCTaHOBO (Y TOMY

Ynci iHo3eMHKM)

2. Anceprauin
2.1. Tema guceptauii KoHuenuisa ¢dikcoBaHOI MeTaneBoi MikpoMillleHi Ta cnocib ii peanisaLii B
ekcnepumeHTi LHCb (LLEPH)
2.2. AHoTaujis agncepTadii YepHuwweHko C.6b. KOHLIEMLIA ®IKCOBAHOI META/TEBOI

MIKPOMILLEHI TA CMOCIB 1T PEANI3ALIT B EKCMEPUMEHTI LHCb
(LIEPH). - KBanidikauiiHa HaykoBa npaus Ha npaBax pyKonucy.

AncepTauia Ha 3400yTTS HAyKOBOrO CTyNneHs AokTopa ginocodii B ranysi
NPUPOAHNUMX HayK 3a cneujanbHicTio 104 - ¢i3nka Ta acTpoHOMIS. -
[HCTUTYT agepHUX gocnigkeHs HAH YkpaiHu. Kuis, 2024.

®i3nyHi Lini ekcnepumenTy LHCb (LLEPH) TpmBatoumx Ta HacTynHmMx
cepili BUMIpiB CTOCYHOTbCS BACTUBOCTEN eBOIOLI MaTepis-
aHTMMaTepid, 3aKOHOMIPHOCTeN yHiBepCanbHOCTIi 1eNTOHHNX apoMaTiB
Ta PigKICHUX MOJ po3najy BaXxKuUx apomaris, ToLo. 115 40CArHEHHS
CTAaTUCTUYHOI TOYHOCTI JaHMX, LOCTAaTHBLOI AN CMNOCTEPEXEHHS
MOXJINBUX cUrHaniB Hosoi $i3nkn (3a mexamn CtaHgapTHoI Mogeni),
nepeabayvacTbCa CyTTEBE MiABULLEHHS MUTTEBIN CBITHOCTI.
ExcnepumeHT 6yB MogepHi3zoBaHuin UPGRADE | (2019 - 2021 p.p.) 3
MeTOH NPoBeAeHHS NOAaNbLUNX JOCifKeHb Gi3nKM BaXKKMX apOMaTiB
Ha Bennkomy AgpoHHomy Konatigepi (BAK) npu eHeprii go 14 TeB (p - p
C.L.M.) Ta MUTTEBOI CBITHOCTI 40 2*1033 cMm-2 ¢-1 . MMicns 3aBepLUeHHS
TpeTbOoi Ta YeTBepToi cepii PpiznuHmx BUMIpiB (RUN 3: 2022 - 2026 p.p.,
RUN 4: 2029 - 2033 p.p.) byae 34iiCHeHO HaCTyNHy MoZepHi3aLliito
(UPGRADE Il) ansa 3abe3neyeHHa PyHKLIOHYBaHHSA BUMIPHOBaNbHUX
CUCTeM eKCnepuMeHTy B enoxy BMCOKOI cBITHOCTI BAK (HL-LHC) B n'aTin
Ta WocTil cepii giznuHmx BUMipiB (RUN 5: 2036 - 2040, RUN 6: 2043 -
2047 p.p.) 3 MUTTEBOIO CBITHICTIO A0 1.2*¥1034 cm-2 c-1. MNporpama uiei
MOJepHi3aLii BKIHOYAE TakoX MOX/INBY peani3aLito pexxmmy ¢ikcoBaHoi
MeTaJiIeBOl MiKPOMiLLIEHi.
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AncepTauiiHa poboTa npmucBaYeHa po3pobLii KoHLenLii dikcoBaHol
MeTaneBoi MiKpOMiLLeHi Ta cnocoby il peanisauii B ekcnepumeHTi LHCD.
B pamkax nigrotoBKy HaCTynHOI MOAepHi3aLiii ekCreprnMeHTy
(UPGRADE II, 2034 - 2035 p.p.) pO3BMHYTO ieto BNPOBaXEeHHS pexumy
dikcoBaHOI MeTaneBoi MiKPO-MilLleHi Ha OCHOBI TEXHOJIOTIT MeTaneBmnx
MiKpPO-CTPINOBWX AeTeKTopiB, cTBOpeHOi B 1A HAH YkpaiHw.

O6r'pyHTOBAHO AOLINBHICTE TaKOro PeXMMy eKCrepruMeHTY 3 TOUKM
30pYy PO3LUMPEHHS Kona Gi3nUHUX Lineit, SKi, 30KpemMa, BKNHYaTb
OpUriHanbHYy ifeto peanisauii NOTPIMHUX SAepHUX 3iITKHEHb ANS
[OCNIAKEeHHSA BNacTUBOCTeM MaTepii B HOBMX yMoBax $»a3oBoi giarpamu
KBaHTOBOI XPOMOANHAaMIKM NPU HAABUCOKWX TYCTHAX Ta
TeMnepaTtypax pedoBuHN. LLIMPOKMIA aCOPTUMEHT MeTaneBnx MilleHel
HaAaCTb MOX/INBICTb PaHilLe HeJOCAKHUX JOCNISKEHD
3aKOHOMIpHOCTeX eBONOLLT MaTepii B 3a/1eXHOCTI Bij, iHAMBIAYanbHUX
BnactmsocTelt agep (aedopmadis, cniH Ta i30CniH, HAasABHICTb
HENTPOHHOrO rasno, ToLO).

HaBefeHo pe3ynbTaTh OLHKM HOBMX MOX/IMBOCTEN Ta nepesar
bIBNYHMX JOCNigKEeHb B TAKOMY pPexXmnMi B MOPiIBHAHHI Ta Ha
[AOMOBHEHHS ICHYOYOT NporpamMu AocigXeHb 3iTKHeHb
PeNATUBICTCEKNX BaXXKNX S4ep 3 BUKOPUCTAHHAM ra3oBol MilLeHi
SMOG2, peanizoBaHoi Hapasi Ha BAK e B ymMOBax ekcriepuMeHTy
LHCb. 3okpema, A1 BnepLue 3anpornoHOBaHOMO MOLUYKY NOTPIAHMX
3iITKHEeHb AZep HaBOAUTLCHA OLHKa 3a1eXHOCTi YMOB COCTepeXeHHs
LbOro HOBOro ¢i3MUYHOro ABMLLA Bif TOBLUVHW MiKPO-MilLieHi B peakLjisix
p+C+p Ta Pb+Pb+Pb. MpeactaBneHo An3aiiH KOHCTPYKLT MiLLeHHOT
cncTeMu Ta il odikyBaHi yHKLIOHaNbHI XapakTepuCTUKK, HeobXiaHi Ans
nprckopeHnmu sapamm nyyka BAK. Takuii pexunm 3abe3neyumntb
npewuusinHy nokanisaliero 06nacTi 3iTkHeHb a4ep MiLLeHi i3 My4Kkom
BAK.

MpeacTaBneHo pi3Hi NPOTOTUMAN MiLLEHHOT cMcTeMU, PYHKLiOHYHOYOI B
rano nyyka BAK B ymoBaXx yNibTpPaBMCOKOro BakyyMmy i3 CybMiKPOHHOO
TOYHICTIO MNO3MLitOBaHHSA. PO3p06/1eHO KOHCTPYKLiHO MepLuoro
MiLLIEHHOrO NPUCTPOIO HAa OCHOBI M'€E30eNeKTPUYHMX
MikpoenekTpomexaHiuHux (MEMS) npncTpoiB ans 4OCNiAXKEHHS 1X
bYHKLiOHaNbHNX XapakTepuUCTUK Ha TeCToBMUX Nyuykax B LIEPH.
YRApaBniHHA MiKpOMiLLeHHUM KOMMJiekcom byae 34icHeHO
bYHKLIOHYHUOH CUCTEMOI0 MOHITOPUHTY YMOB Ta 6e3neku
ekcnepnMeHTy RMS-R3. ®yHKUiOHAaNbHI XapakTepucTUkn cnctemu RMS-
R3 opieHTOBaHi Ha 3abe3neyveHHs ePpeKTUBHUX Pi3NUHUX BUMIpPIB Y
TpeTi cepii HakonMyeHHs gaHnx (RUN3, 2022-2026 p.p.). PaykTyauii
BUXiAHOI YaCTOTU JeTEKTOPHUX MOAY/NIB He MnepeBuLLyroThL 5 ' npu
yacToTi ix Bigryky 100 kI, npyv HOMiHaNbHIl CBITHOCTI eKCepUMeHTY B
p - p 3iTKHeHHsX 2.0¥1033 cm-2:c-1. H/XHA Mexa yyTameocTi RMS-R3
CTaHOBUTb BeNNUMHY ~ 1026 cM-2-c-1. CuCTemMa Ma€ NiHiNHY peakLito Ha
MUTTEBY CBITHICTb B Aiana3soHi Big 10 My go 1.2 Mrw. 1i gaHi go3BonsoTh
BiACTEXYyBaTX €BOIOLLiKO CBITHOCTI, TAKOX 06/1acTh i nokanisaw,ii Ta ix
BiAHOBNIOBaHICTb. PagiauinHa TonepaHTHiCTb cucteMmn RMS-R3
3abe3neyeHa ii BUrOTOBNEHHSM 3@ OPUTiHA/IbEHOK TEXHOJIOTIE
pagiaLiliHo CTiikux MeTanesux ¢onbrosux getekropis 194 HAH
YKpaiHu.
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OpuriHanbHUM po3LLMpPeHHAM GyHKLIOHaNBbHUX MOXANBOCTen RMS-R3,
34iCHEeHNM B AncepTaLiiiHin poboTi, € po3pobka Ta 3aCTOCYyBaHHS
MeToZy acMMeTpIi BiAryky ceHcopiB RMS-R3 Ana MOHITOPUHTY
CTabiNbHOCTI NokaniszaLii 061acTi CBITHOCTI eKCNepMeHTY Ta CTBOPEHHS
nporpamMHoro 3abesneveHHs y cepegoBuiiax WinCC ta MONET y ans
BiOOPaXKeHHA JaHUX CUCTEMN Y PEXMMI peanbHOro yacy.

Y nepLuiomMy po3gini npeacTaBieHo AeTaflbHUIA ONUC eKCnepuMeHTy
LHCb Ha Bennkomy AgpoHHomy Konaiigepi i horo mogepHisauii ans
TpeTbOi cepii BUMIpiB. FTonosHUMU Linamu LHCb € ¢isnka apomaTis Ta
noLuyk HOBOI ¢i3nky no3a CtaHgapTHO Mogzennto yepes BUCOKOTOUHI
BUMIpV NPOLIECIB 3 BaXKNMN agpoHamu. ONmMcaHo KaoYoBsi
KOMMOHEHTN MOoJepHi30BaHOro getekTopa LHCh: BepLunHHM Tpekep
VELO, Tpekepwn UT i SciFi, cuctemum RICH, kanopnmeTpu, MIOOHHUI
[eTeKTop, a TakoX OHNAMH-CUCTEMU 3UMTYBAHHS, TPUTepiB, KepyBaHHS
Ta MOHITOPUHTY, KOHTPOJIKO CBITHOCTI. [TpesacTaBieHO OCHOBHI
OHOBNeHHS Bcix niacncrtem LHCh. OnucaHo BBeAEHHS HOBOI
BHYTPIiLLHBOI ra3oBoi MilweHi SMOG2 ansa pexmnmy ¢ikcoBaHOI MiLLleHi.
MNpeacTaBneHoO TeOpeTUYHI OCHOBY ABWLLA BTOPUHHOT €1eKTPOHHOT
ewmicii (BEE) Ta ioro 3actocyBaHHS B MeTaneBo-ponbroBux AeTekTopax
(M®J). OnncaHo npouec BEE, koediuieHT BTOPUHHOI eMicii Ta oro
3aN1eXHICTb Big, pi3HNX PpakTopiB. HaBeaeHO 3an1eXHOCTI KoedillieHTa
BEE ans Migi, 3010Ta Ta aNtoMiHito, WO MakoTb NPakTUYHE 3HaYeHHS
ANA KOHCTPYoBaHHA MO/,

Y ApYromMy po3gini po3rnsgHyTa MOX/IMBICTb peani3aLii pexunmy
dikcoBaHOI MeTaneBoi MikpoMilleHi Ha Benvkomy AgpoHHOMY
Konatigepi (BAK) B ekcnepumeHTi LHCb. KoHuenuia ¢ikcoBaHoi
MeTaneBol HAATOHKOT MilleHi 403BOJISE MPOBOAUTY MOLIYKU HOBOT
bi3nkM B excnepriMeHTax 3 HaABUCOKUMUN €HEPTisIMU i CBITHOCTAMMU,
PO3BMHYTO ifeto BNpOBaXeHHs pexuMy ¢ikCcoBaHOi MeTaneBoi
MiKPOMiLLEeHi Ha OCHOBI TEXHONOTIT MeTaneBmnX MiKpOCTPINOBUX
AeTtekTopis, cTBopeHoi B 19/ HAH YkpaiHu. O6rpyHTOBaHO AOLiBHICTE
TaKoro pexunMy ekcrnepmMeHTy 3 TOUKYW 30pYy PO3LLUMPEHHSA KONa
bisnyHMX Linei, SKi, 30KpemMa, BKIKYaloTb OpUriHanbHY igero
peanizauii NOTPINHUX A4ePHUX 3ITKHEHb ANA AOCNIAKEHHS
BNIACTMBOCTEN MaTepil B HOBUX yMOBax $a30Boi giarpamMy KBaHTOBOI
XPOMOANHAMIKM MPU HAABUCOKUX MYCTUHAX PeHOBUHW. Po3rnsaHyTo
MOXJIMBICTb paHille HeJOCHKHUX A0CNIAKEHb 3aKOHOMIpPHOCTE
eBO/IoLii MaTepii B 3aN1eXHOCTI Bij IHAVBIAyaNbHNX BNACcTUBOCTEN ajep
(aedopmauis, cniH Ta i30CNiH, HASBHICTb HEMTPOHHOIO rano, ToLO).

Y TpeTbOoMy PO34ini ONMCaHO KOHCTPYKLO NPOTOTUMY MilLIEHHOr O
KOMMEKCY, BK/TIOUArUM CUCTEMY NO3ULOHYBaHHSA MilLleHei Ta
MOHITOPUHIY nyyka. lNposegeHi po3paxyHku Ta MoHTe-Kapno
CUMyNALiT N8 BU3HaYEeHHSA ONTUManbHUX PO3MIpPIB Ta MNONOXEHHS
MilLeHel Ana MOXNMBOI peanizauii NoTPINHNX AgepHUX 3iTKHEHb.
PO3rnsHyTO pi3Hi AN3aliHN Ta CUCTEMMW YMPaBAIHHA NOJOXEHHAM
MiLLleHel 3 BUCOKOK TOYHICTHO 3 BUKOPUCTaHHAM MEMS TexHonoril Ta
KPOKOBUX ABUTYHIB AN TOYUHOrO MO3MLiF0BaHHS MiKpOMiLLeHel B rano
ny4yka BAK.

Y yeTBepTOMY PO34iNi PO3r/IAHYTO YrpaBAiHHA MiKPOMILLEHHUM

KOMMJIeKCOM cncTeMoro RMS-R4, 1110 oCHOBaHa Ha QYHKLIOHYHOUIl
CUCTeMi MOHITOPUHIY YMOB Ta 6e3nekun ekcneprmMmeHTy RMS-R3.
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PyHKLUiOHaNbHI XapakTepucTuky cnctemm RMS-R3 opieHTOBaHi Ha
3abe3neyeHHs edpekTUBHUX GI3NYHNX BUMIPIB Y TpeTiin cepii
HakonunyeHH:a gaHnx (RUN3, 2022-2026 p.p.). PO3rasiHyTO NpUHLANK
MOHITOPUHIY 6e3neku, ebekTUBHOCTI Ta AKOCTI GYHKLiOHYBaHHS
AeTeKTOpHUX nigcucrem ekcnepmmeHTty LHCb. OnncaHo BUKOPUCTaHHSA
cuctem WInCC ta "Monet" Ans MOHITOPUMHIY NOTOKY AaHVX Ta
3abe3neyeHHst AKOCTi 4aHWX. HaronoweHo Ha BaXXIMBOCTI BigCTeXEHHS
NonoXeHHs 061acTi B3aEMOZIT K ANA KONanAepHOro Tak i 4na pexunmy
dikcoBaHOI MilLeHi. BUCBITNEHO NUTaHHA KOHTPOJIHO CBITHOCTI 33
Aornomoroto pisHux nigcmcrtem LHCb Ta LHC, a TakoxX HeobxigHicTb
BVPIBHIOBAHHSA CBITHOCTI 4151 ONTVManbHOI poboTn Konangepa.
3a3HavyeHo BaXxJINBICTb YYTIMBOCTI Ta TOYHOCTI CUCTEM, LLLO
BiACTEXYHOTb CBITHICTb.

OnuncaHo 3gilicHeHe aBTOPOM AucepTauii po3LLInpeHHs
byHKUiOHaNnbHMX MOXAMBOCTe RMS-R3 po3pobkoto Ta 3aCTOCYyBaHHAM
MeToAy acMMeTpIi BiAryky ceHcopiB RMS-R3 And MOHITOpPUHTY
CTabiNbHOCTI Nokanizauii 06n1acTi CBITHOCTI ekcnepuMeHTy. HaBegeHo
OMMC CTBOPEHOrO NMPOrpamMHoro 3abesnedeHHs y cepegosuiax WinCC
Ta MONET gns BigobpaxkeHHs JaHNX CUCTEMW B PEXVMI peasbHOoro
vacy.

OnncaHo po3pobaeHy CUCTeMY 3UMTYBAHHSA JaHNX 3 BUCOKOUYTIMBUX
3apAAoBUX iHTerpaTopis 32-6iTHUMUK NivYnnbHMKamKM Ta naatoto VLDB.
OnuncaHo iHTerpauito gaHnx RMS-R3 B CTPYKTypy ekCriepuMeHTy Ta
BigobpaxeHHs ix y cepegoBmLLax WinCC ta MONET. BUKOHaHW
aBTOPOM aHafi3 JaHUX AeMOHCTPYE YHiKanbHY CTabiNbHICTb Ta
4YyTAMBICTb crucTemMu RMS-R3 y BuMiptoBaHHI acmMeTpil Bigrykis
ceHcopiB Nig vac ekcrnepumeHTy LHCb y 2022-2024 pokax. [loBegeHo,
L0 MeToJ acMMeTpilil f03BOJISIE COCTepiraT noKanisauio obnacTi
CBITHOCTI Ta PO3PI3HATY Pi3Hi yMOBIW eKkcrieprMeHTy. lokasaHo, Lo ue
CTano MOXJ/INBUM 3aBAAKN BUCOKI CTabiIbHOCTI TPAEKTOPIN NyYKiB
BAK, BMCOKilA uyTAMBOCTI Ta CTabinbHOCTI Bigryky RMS-R3.

Y n'aToMy po3gini npeacTaBneHo An3aiiH PisHUX NPOTOTUNIB MiLLEHHOT
cnctemy, GyHKLIOHYHYOI B rano nyyka BAK B yMoOBax ynbTpaBnCOKOro
BakyyMy i3 CybMiKpPOHHOI TOYHICTHO NO3KLitoBaHHA. OnncaHo
KOHCTPYKLLiHO NepLIOro MilLleHHOro NPUCTPOHO Ha OCHOBI
N'€30eM1eKTPUYHINX MiKpoesieKTpomMexaHiuHnx npuctpois (MEMS) ana
BOCNIKEeHHS X QYHKLiOHANBHNX XapakTepucTK Ha TeCTOBMX MyuyKax
SPS ta PS B LIEPH.

Chernyshenko S.B. The concept of a fixed metal microtarget and its
implementation in the LHCb experiment (CERN). - Qualifying scientific
work on the rights of a manuscript.

Dissertation for the degree of Doctor of Philosophy in field of Natural
Sciences, specialty 104 - Physics and Astronomy. - Institute for Nuclear
Research of the National Academy of Sciences of Ukraine. Kyiv, 2024.

The physical goals of the ongoing and upcoming measurement series of
the LHCb experiment (CERN) concern the properties of matter-
antimatter evolution, patterns of lepton flavour universality, and rare
decay modes of heavy flavours, among others. To achieve statistical
data precision sufficient for observing possible New Physics signals
(beyond the Standard Model), a significant increase in instantaneous
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luminosity is anticipated. The experiment underwent an UPGRADE |
(2019-2021) to enable further studies of heavy flavour physics at the
Large Hadron Collider (LHC) at energies up to 14 TeV (p-p centre of
mass) and instantaneous luminosity up to 2:1033 cm-2 s-1. After the
completion of the third and fourth series of physical measurements
(RUN 3 2022-2026, RUN 4 2029-2033), a subsequent upgrade (UPGRADE
I) will be implemented to ensure the functioning of the experiment's
measurement systems in the era of high-luminosity LHC (HL-LHC)
during the fifth and sixth series of physical measurements (RUN 5, 6)
2036-2040, 2043-2047) with instantaneous luminosity up to 1.2:1034
cm-2 s-1. The program for this upgrade also includes the possible
implementation of a fixed metal microtarget mode.

The dissertation is devoted to developing the concept of a fixed metal
microtarget and a method for its implementation in the LHCb
experiment. As part of the preparation for the next experiment upgrade
(UPGRADE Il, 2034-2035), the idea of introducing a fixed metal
microtarget mode based on the technology of metal micro-strip
detectors, developed at the Institute for Nuclear Research of the
National Academy of Sciences of Ukraine, has been advanced.

The feasibility of such an experimental mode is justified in terms of
expanding the range of physical goals, which include an original idea of
implementing triple nuclear collisions to study matter properties under
new conditions of the quantum chromodynamics phase diagram at
ultra-high densities and temperatures. A wide assortment of metal
targets will provide opportunities for previously unattainable studies of
matter evolution patterns depending on individual nuclear properties
(deformation, spin and isospin, presence of neutron halo, etc.).

Results of evaluating new possibilities and advantages of physical
research in this mode are presented, in comparison and as a
complement to the existing program of relativistic heavy nuclei collision
studies using the SMOG2 gas target, currently implemented at the LHC
only in the LHCb experiment. In particular, for the first-ever proposed
search for triple nuclear collisions, an assessment of the dependence of
observation conditions for this new physical phenomenon on
microtarget thickness in p+C+p and Pb+Pb+Pb reactions is provided.
The design of the target system and its expected functional
characteristics necessary for microtarget control and stabilization of the
interaction frequency between its nuclei and the accelerated LHC beam
nuclei are presented. This mode will ensure precise localization of the
collision area between target nuclei and the LHC beam.

Various prototypes of the target system functioning in the LHC beam
halo under ultra-high vacuum conditions with submicron positioning
accuracy are presented. The design of the first target device based on
piezoelectric microelectromechanical (MEMS) devices has been
developed to study their functional characteristics on test beams at
CERN.

The micro-target complex will be managed by the functioning RMS-R3
experimental conditions and safety monitoring system. The functional
characteristics of the RMS-R3 system are oriented towards ensuring
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effective physical measurements in the third data collection series
(RUN3, 2022-2026). Fluctuations in the output frequency of detector
modules do not exceed 5 Hz at their response frequency of 100 kHz at
the nominal luminosity of the experiment in p-p collisions of 2.0%1033
cm-2-s-1. The lower sensitivity limit of RMS-R3 is approximately 1026
cm-2-s-1. The system has a linear response to instantaneous luminosity
in the range from 10 to 1.2 MHz. Its data allows tracking the evolution
of luminosity, as well as its localization area and their reproducibility.
The radiation tolerance of the RMS-R3 system is ensured by its
manufacture using the original technology of radiation-resistant metal
foil detectors developed at the Institute for Nuclear Research of the
National Academy of Sciences of Ukraine.

An original expansion of the RMS-R3 functional capabilities,
implemented in the dissertation, is the development and application of
the RMS-R3 sensor response asymmetry method for monitoring the
stability of the experiment's luminosity area localization and the
creation of software in WinCC and MONET environments for real-time
display of system data.

In the first chapter, a detailed description of the LHCb experiment at the
Large Hadron Collider and its upgrade for the third series of
measurements is presented. The main goals of LHCb are flavour
physics and the search for new physics beyond the Standard Model
through high-precision measurements with heavy hadrons. Key
components of the upgraded LHCb detector are described: the VELO
vertex tracker, UT and SciFi trackers, RICH systems, calorimeters, muon
detector, as well as online readout systems, triggers, control and
monitoring, and luminosity control. The main updates of all LHCb
subsystems are presented. The introduction of the new internal gas
target SMOG?2 for the fixed target mode is described.

The theoretical foundations of the secondary electron emission (SEE)
phenomenon and its application in metal-foil detectors (MFD) are
presented. The SEE process, secondary emission coefficient, and its
dependence on various factors are described. The dependencies of the
SEE coefficient for copper, gold, and aluminium, which have practical
significance for MFD design, are given.

The second chapter considers the possibility of implementing a fixed
metal microtarget mode at the Large Hadron Collider (LHC) in the LHCb
experiment. The concept of a fixed metal ultrathin target allows for
searches of new physics in experiments with ultra-high energies and
luminosity. The idea of introducing a fixed metal microtarget mode
based on the technology of metal micro-strip detectors, created at the
Institute for Nuclear Research of the National Academy of Sciences of
Ukraine, is developed. The feasibility of such an experimental mode is
justified in terms of expanding the range of physical goals, which
include an original idea of implementing triple nuclear collisions to
study matter properties under new conditions of the quantum
chromodynamics phase diagram at ultra-high matter densities. The
possibility of previously unattainable studies of matter evolution
patterns depending on individual nuclear properties (deformation, spin
and isospin, presence of neutron halo, etc.) is considered.

The third chapter describes the design of the target complex prototype,
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2.3. Kntoyosi cfioBa ancepTawii

2.4. lMocnnaHHs, 3a aKm
PO3MiLLEeHO TeKCT AncepTaLil

including the target positioning system and beam monitoring.
Calculations and Monte Carlo simulations were carried out to
determine the optimal size and position of targets for the possible
implementation of triple nuclear collisions. Various designs and control
systems for high-precision target positioning using MEMS technologies
and stepper motors for precise positioning of microtargets in the LHC
beam halo are considered.

The fourth chapter discusses the management of the micro-target
complex by the RMS-R4 system, which is based on the functioning RMS-
R3 experimental conditions and safety monitoring system. The
functional characteristics of the RMS-R3 system are oriented towards
ensuring effective physical measurements in the third data collection
series (RUN3, 2022-2026). The principles of monitoring safety, efficiency,
and quality of functioning of LHCb detector subsystems are considered.
The use of WinCC and "Monet" systems for monitoring data flow and
ensuring data quality is described. The importance of tracking the
interaction region position for both collider and fixed target modes is
emphasized. Issues of luminosity control using various LHCb and LHC
subsystems are highlighted, as well as the need for luminosity leveling
for optimal collider operation. The importance of sensitivity and
accuracy of luminosity tracking systems is noted.

The author's expansion of RMS-R3 functional capabilities through the
development and application of the RMS-R3 sensor response
asymmetry method for monitoring the stability of the experiment's
luminosity area localization is described. A description of the created
software in WinCC and MONET environments for real-time display of
system data is provided.

The developed data readout system with highly sensitive charge
integrators, 32-bit counters, and VLDB board is described. The
integration of RMS-R3 data into the experiment structure and its display
in WinCC and MONET environments is explained. The author's data
analysis demonstrates the unique stability and sensitivity of the RMS-R3
system in measuring sensor response asymmetry during the LHCb
experiment in 2022-2024. It is proved that the asymmetry method
allows observing the localization of the luminosity area and
distinguishing different experimental conditions. This became possible
due to the high stability of LHC beam trajectories, high sensitivity, and
stability of RMS-R3 response.

The fifth chapter presents the design of various prototypes of the target
system functioning in the LHC beam halo under ultra-high vacuum
conditions with submicron positioning accuracy. The design of the first
target device based on piezoelectric micro-electro-mechanical devices
(MEMS) for studying their functional characteristics on SPS and PS test
beams at CERN is described.
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https://kinr.kyiv.ua/aspirant/docs/zakhysty/chernyshenko/
AwvcepTauiiHa_poboTa_YepHuweHko_final.pdf.p7s
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CtopiHka 7316



S.B. Chernyshenko et al.
RMS-R3 - the system for monitoring region of luminosity and background at the LHCb experiment (CERN).
Nuclear Physics and Atomic Energy, 24(2) (2023) 154-161.

Pik 2023

Kntouosi cnosa LHCb experiment, beam and background radiation monitoring system,
metal foil detectors, asymmetry method

DOI 10.15407/jnpae2023.02.148

OZHOOCiIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAEMHULIO / CNYyX60BY

iHpopMmaLiro

MocnnaHHA https://jnpae.kinr.kyiv.ua/24.2/html/24.2.148.html

Oleksandr V. Vitiuk, ..., Sergiy B. Chernyshenko et al.

Colliding and Fixed Target Mode in a Single Experiment — A Novel Approach to Study the Matter under
New Extreme Conditions.

Particles 5 (2022) 245-264.

Pik 2022

Kntouosi cnosa triple nuclear (hadron) collisions, fixed target, high net baryonic charge
densities, transverse momentum redistribution effect, enhancement of
proton and L-hyperon production

DOI 10.3390/particles5030022

OZHoOCibHe aBTOPCTBO Hi

MicTUTb Aep>aBHY Hi

TAaEMHULIO / CNyX60BY

iHpopmaLiito

MocnnaHHA https://www.mdpi.com/2571-712X/5/3/22

C. YepHuweHko, B. lobiwyk, B. Myrau.
PyHKUiOHaNbHI xapakTepunctnku cnctemm RMS-R3 B TpeTiii cepii ¢iznyHMX BUMipiB B ekcnepumeHTi LHCb.
Nuclear Physics and Atomic Energy, 25(2) (2024) 188-193.

Pik 2024

Kntouosi cioBa ekcrnepmmeHT LHCb, cncteMa MOHITOPUHIY CBITHOCTI Ta GOHY,
MOHITOPVHI 06/1aCTi B3aEMOZii METOAOM acUMETPIl BiAryKy CUCTEMMN

DOI 10.15407/jnpae2024.02.188

OZHOOCIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAEMHULIO / CIYXK60BY

iHpopmaLito

MocnnaHHA https://jnpae.kinr.kyiv.ua/25.2/html/jnpae-2024-25-0188-

Chernyshenko.html

C.B. YepHuweHko, B.M. lob6iwwyk, B.M. Myrau.
KoHuenuis HaATOHKOT TBePTOTINbHOI GpikcoOBaHOT MikpoMilleHi ansa ekcnepumMeHTa LHCb (CERN).
Hayka i TexHika cborogHi, Ne6(34) (2024) 1116-1128.

Pik 2024

Knrouosi cnoBa ekcnepumeHT LHCb, Bucoka cBiTHicTb BAK HL-LHC, pexum dikcoBaHoi

CtopiHka 8316


https://jnpae.kinr.kyiv.ua/24.2/html/24.2.148.html
https://jnpae.kinr.kyiv.ua/24.2/html/24.2.148.html
https://jnpae.kinr.kyiv.ua/24.2/html/24.2.148.html
https://www.mdpi.com/2571-712X/5/3/22
https://www.mdpi.com/2571-712X/5/3/22
https://jnpae.kinr.kyiv.ua/25.2/html/jnpae-2024-25-0188-Chernyshenko.html
https://jnpae.kinr.kyiv.ua/25.2/html/jnpae-2024-25-0188-Chernyshenko.html
https://jnpae.kinr.kyiv.ua/25.2/html/jnpae-2024-25-0188-Chernyshenko.html
https://jnpae.kinr.kyiv.ua/25.2/html/jnpae-2024-25-0188-Chernyshenko.html
https://jnpae.kinr.kyiv.ua/25.2/html/jnpae-2024-25-0188-Chernyshenko.html

DOI
OZHOOCIbHe aBTOPCTBO

MicTUTb Aep>KaBHY
TAEMHULIO / CNYX60BY
iHpopMmaLiro

[NMocmnaHHA

R. Aaji, ..., S. Chernyshenko et al.

The LHCb upgrade I.

MiLLeHi, MeTaJieBi MiKpO-CTPINOBi AeTeKTOpY, MOHITOPUHIoBa c1ucTemMa
YMOB Ta 6e3neKkn eKcrnepuMeHTy

10.52058/2786-6025-2024-6(34)-1116-1128
Hi

Hi

http://perspectives.pp.ua/index.php/nts/article/view/12736

Journal of Instrumentation, 19(05):P05065 (2024) 1-211

Pik

KntouoBi crioBa

DOl
OzHOOCIbHe aBTOpPCTBO

MicTuTb Aep>kaBHY
TAaEMHULEO / CYyX60BY
iHpopmaLito

NocmnaHHA

3.1. MNocnnaHHs, 3a SKnUM
3AiNCHIOBATUMETbCS OHTANH-
TPaHCAALIA 3aXUCTY

4.1. [laTa pileHHs BueHoi
paan Npo yTBOPEHHs pa3oBol
paan

lFonoea pasoeoi padu

nie
Micue poboTtu
Mocapa

®akynbTeT abo iHWWNA
CTPYKTYPHUIA Nigpo34in

HaykoBuii cTyniHb

[JaTa oTprMaHHs gunaoma
AokTopa ¢inocodii (kaHanAaTa
HayK)

ORCID

2024

Data acquisition concepts, Data processing methods, Large detector
systems for particle and astroparticle physics, Trigger concepts and
systems (hardware and software)

10.1088/1748-0221/19/05/P05065
Hi

Hi

https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05065
3. 3axucTt

https://www.youtube.com/@OsvitaINR/streams

4. PasoBa paja

11.07.2024

MoHkpaTeHKo Oner AHaToNiVioBUY
[HCTUTYT AgepHUX gocnifXeHb HauioHanbHOT akageMii HayK YKpaiHu
3aBigyBau Bigsiny (OcHoBHe Micue poboTu)

[HCTUTYT AgepHUX gocnifXeHb HauioHanbHOT akageMii HayK YKpaiHu

JokTop Hayk, 01.04.16 ®i3vika a4pa, eleMeHTapHUX YacTUHOK | BUCOKUX

eHeprin

0009-0002-7471-2513

CtopiHka 93 16


http://perspectives.pp.ua/index.php/nts/article/view/12736
http://perspectives.pp.ua/index.php/nts/article/view/12736
http://perspectives.pp.ua/index.php/nts/article/view/12736
http://perspectives.pp.ua/index.php/nts/article/view/12736
http://perspectives.pp.ua/index.php/nts/article/view/12736
http://perspectives.pp.ua/index.php/nts/article/view/12736
https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05065
https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05065
https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05065
https://iopscience.iop.org/article/10.1088/1748-0221/19/05/P05065

My6aikayii 30 memamukoro ducepmayii

Mezhevych, S. Yu,, ..., O. A. Ponkratenko et al.
POTENTIALS OF INTERACTION OF 10,11,12,13B ISOTOPES WITH 12C.
Nucl. Phys. At. Energy 2023, Vol.24, 22-26.

Pik 2023

KntouoBi cnoBa Nuclear reaction 10B(15N,14C)11C, Elab(15N) = 81 MeV, o(B), particle
spectra of 11C and 14C, the Woods - Saxon optical potential of 14C
+ 11C nuclei interaction

DOl 10.15407/jnpae2023.01.022

OZHOOCIbHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAEMHULEO / CYyX60BY

iHpopMmaLito

MNocnnaHHs https://jnpae.kinr.kyiv.ua/24.1/html/24.1.022.html

Mezhevych, S. Yu.,, ..., O. A. Ponkratenko et al.
Reaction 14C(11B, 12C)13B at Elab(11B) = 45 MeV, interaction of 13B + 12C versus that of 10,11,12B + 12C.
Nucl. Phys. At. Energy 2022, Vol. 23, 12-19.

Pik 2022

KntouoBi cnoBa nuclear reaction 14C(11B, 12C)13B, coupled-reaction-channels method,
spectroscopic amplitudes, optical potentials, reaction mechanisms

DOI 10.15407/jnpae2022.01.012

OZHoOCibHe aBTOPCTBO Hi

MicTUTb Aep>aBHY Hi

TAaEMHULIO / CNyX60BY

iHpopmaLiito

MocnnaHHA https://jnpae.kinr.kyiv.ua/23.1/html/23.1.0012.html

Pyaunk AT, ..., CtenaHeHko HO.M. Ta iH.

Peakuis 10B(15N,14C)11C npwu eHeprii 81 MeB, cnekTpockoniyHi dakTopu peakLii Ta B3aEMoisa saep
14C+11C.

AnepHa disnka Ta eHepreTuka. - 2023, - T. 24, 22-26.

Pik 2023

KntouoBi cfioBa nuclear reactions 10B(15N,15N)10B, E = 81 MeV, particle spectra of 10B
and 15N, §(8), potential of 10B + 15N nuclei interaction, deformations
of 10B and 15N nuclei

DOl 10.15407/jnpae2022.03.153

OZHOOCibHe aBTOPCTBO Hi

MicTuTb Aep>xaBHY Hi

TAaEMHULIO / CNYyX60BY

iHpopMmaLito

MocnnaHHs https://jnpae.kinr.kyiv.ua/23.3/html/23.3.153.html

PeyeH3zeHm

nie Noniwyk OkcaHa FpuropisHa

Micue poboTtu [HCTUTYT Ag4epHUX docNigKeHb HalioHanbHOT akagemii HayK YkpaiHu

CropiHka 103 16


https://jnpae.kinr.kyiv.ua/24.1/html/24.1.022.html
https://jnpae.kinr.kyiv.ua/24.1/html/24.1.022.html
https://jnpae.kinr.kyiv.ua/24.1/html/24.1.022.html
https://jnpae.kinr.kyiv.ua/23.1/html/23.1.0012.html
https://jnpae.kinr.kyiv.ua/23.1/html/23.1.0012.html
https://jnpae.kinr.kyiv.ua/23.1/html/23.1.0012.html
https://jnpae.kinr.kyiv.ua/23.3/html/23.3.153.html
https://jnpae.kinr.kyiv.ua/23.3/html/23.3.153.html
https://jnpae.kinr.kyiv.ua/23.3/html/23.3.153.html

Mocaga CTapLmii HayKoBUiA cniBpobiTHMK (OCHOBHE MicLie po60TK)

®akynbTeT abo iHWWA [HCTUTYT AgepHUX gocnigKeHb HalioHanbHOT akagemii HayK YkpaiHu

CTPYKTYPHUI Nigpo34in

HaykoBuii cTyniHb Kanangat Hayk, 01.04.16 ®isvka a4pa, eneMeHTapHNX YacTUHOK i
BNCOKWX eHeprii

[laTta oTpMaHHA guniomMa 26.09.2012

fokTopa ¢inocodii (kaHaMgaTa

HayK)

ORCID 0000-0002-5373-7802

My6aikayii 30 memamukoro ducepmayii

P. Belli, ... O. Polischuk et al.
Search for naturally occurring seaborgium with radiopure 116CdWO04 crystal scintillators.
Physica Scripta. 2022. Vol. 97. P. 085302.

Pik 2022

Kntouosi cnosa superheavy elements, 116CdWO4 crystal scintillator, low background
experiment

DOI 10.1088/1402-4896/ac7a6d

OZHOOCibHe aBTOPCTBO Hi

MicTUTb Aep>xaBHY Hi

TAEMHULIO / CNyX60BY

iHpopmaLiro

MocnnaHHA https://iopscience.iop.org/article/10.1088/1402-4896/ac7a6d

A. Leoncini, ..., O. Polischuk et al.
Study of dark matter with directionality approach using ZnWO4 crystal scintillators.
Letters in High Energy Physics. 2022. Vol. 2022. P. 348.

Pik 2022

Kntouosi cnosa dark matter, anisotropic scintillator, ZnWO4
DOI 10.31526/LHEP.2022.348

OaHOoOCIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAEMHULIO / CNYyX60BY

iHpopMmaLiro

MocnnaHHA https://inspirehep.net/literature/2627371

A.S. Barabash, ..., O. G. Polischuk et al.
Low background scintillators to investigate rare processes.
Journal of Instrumentation. 2020. Vol. 15. P. C07037.

Pik 2020

KntouoBsi cnoBa rare processes, scintillation detectors, low-background experiments
DOl 10.3390/physics3020015

OZHOOCIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAEMHULIO / CIYK60BY

iHpopMaLiro

CropiHka 11316


https://iopscience.iop.org/article/10.1088/1402-4896/ac7a6d
https://iopscience.iop.org/article/10.1088/1402-4896/ac7a6d
https://iopscience.iop.org/article/10.1088/1402-4896/ac7a6d
https://iopscience.iop.org/article/10.1088/1402-4896/ac7a6d
https://inspirehep.net/literature/2627371
https://inspirehep.net/literature/2627371
https://inspirehep.net/literature/2627371

MocnnaHHA https://www.mdpi.com/2624-8174/3/2/15

PeyeH3zeHm

ni6 CtenaHeHko KOpiii MukonaiioBuu

Micue poboTtun [HCTUTYT AgepHUX gocnifXeHb HauioHanbHOT akageMii HayK YKpaiHu

Mocaga CTapLunii HayKoBUiA cniBpobiTHMK (OCHOBHE MicLie po60TK)

®akynbTeT abo iHWWNA [HCTUTYT AgepHUX gocnifXeHb HauioHanbHOT akageMii HayK YKpaiHu

CTPYKTYPHUI Nigpo34in

HaykoBuii cTyniHb KaHaungat Hayk, 01.04.16 ®i3vka 4pa, eneMeHTapHNX YacTUHOK i
BUCOKWNX eHepriit

[JaTta oTpuMaHHA guniomMa 22.12.2022

fokTopa dinocodii (kaHaMAaTa

HayK)

ORCID 0000-0002-1767-0348

My6aikayii 30 memamukoro ducepmayii

Rudchik A.T., ..., Stepanenko, Yu. M. et al.
Elastic and inelastic scattering of 15N ions by 13C nuclei at energy 84 MeV.
Nucl. Phys. At. Energy 2021, Vol. 22(1), 10-18.

Pik 2021

KntouoBi cnoBa agepHi peakuii 13C(15N,15N), E = 84 MeB, o(8), MexaHi3Mun po3CigHHSA Ta
napameTtpu noteHuiany Bygca - CakCoHa, MeToZ 3B'a3aHNX KaHanis
peaku,ii

DOI 10.15407/jnpae2021.01.010

OaHOoOCIBHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAaEMHULIO / CNYyX60BY

iHpopMmaLiro

MocnnaHHA https://jnpae.kinr.kyiv.ua/22.1/html/22.1.0010.html

Rudchik A.T,, ..., Stepanenko, Yu. M. et al.

Comparison of 10B+6Li and 10B+7Li elastic scattering: The role of ground state reorientation and
breakup.

Phys. Rev. C. - 2022. - Vol. 106. - P. 014615 (9p).

Pik 2022

Kntouosi cnosa Elastic and inelastic scattering, differential cross section, 6Li a+d
resonant breakup, 10B+6Li elastic scattering, 10B+7Li elastic scattering

DOl 10.1103/PhysRevC.106.014615

OZHOOCIbHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAaEMHULEO / CNYyX60BY

iHpopMmaLito

MNocnnaHHA https://journals.aps.org/prc/abstract/10.1103/PhysRevC.106.014615

Pypunk A.T., ..., CtenaHeHko FO.M. Ta iH.
Peakuia 10B(15N,14C)11C npu eHeprii 81 MeB, cnekTpockonivHi GakTopm peakLii Ta B3aeMogis aaep

CropiHka 12316


https://www.mdpi.com/2624-8174/3/2/15
https://www.mdpi.com/2624-8174/3/2/15
https://jnpae.kinr.kyiv.ua/22.1/html/22.1.0010.html
https://jnpae.kinr.kyiv.ua/22.1/html/22.1.0010.html
https://jnpae.kinr.kyiv.ua/22.1/html/22.1.0010.html
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.106.014615
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.106.014615
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.106.014615
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.106.014615
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.106.014615

14C+11C.
flaepHa ¢i3vka Ta eHepreTumka. - 2023. - T. 24(1), 22-26.

Pik 2023

KntouyoBi choBa po3cisgHHa 10B(15N,15N)10B, E = 81 MeB, cnekTpu sgep 10B i 15N, o(8),
noTeHuian B3aemogii agep 10B+15N, sedopmauis sgep 10Bi 15N

DOI 10.15407/jnpae2022.03.153

OZHoOCibHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAaEMHULIO / CYyX60BY

iHpopMmaLito

MocnnaHHA https://jnpae.kinr.kyiv.ua/23.3/html|/23.3.153.html

OdiyiiiHuili onoHeHm

ne KupwunniH Irop Bonoganmmnposuuy

Micue poboTtu HauioHanbHWN HayKOBUIA LeHTP "XapKiBCbKUA i3NKO-TEXHIUHNIA
iHCTUTYT"

Mocaga MpoBigHWIA HayKoBMiA cNiBpO6iTHUK (OCHOBHE MicLue poboTw)

®akynbTeT abo iHWWNA IHCTUTYT TeopeTnyHoI ¢i3nku imeHi O.l. Axiezepa

CTPYKTYPHUIA NiApO34in

HaykoBuin cTyniHb JokTop Hayk, 01.04.02 TeopeTuyHa ¢isnka

[lata oTprMaHHsa agurioma -
pokTopa dinocodii (kaHamMzaTa
HayK)

ORCID 0000-0003-3625-7521

My6aikayii 30 memamukoro ducepmayii

Shulga S.N., Kyryllin I.V., Shul'ga N.F.
Scattering of highenergy positively charged particles in ultrashort oriented silicon crystal.
Phys. Rev. Accel. Beams. 2024. Vol. 27. P. 024002 (1-7).

Pik 2024

KntouoBsi cnoBa High-energy particle scattering, Ultrashort crystal, Planar channeling,
Silicon atomic planes, Beam deflection

DOl 10.1103/PhysRevAccelBeams.27.024002

OfHOoOCiIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TaEMHULO / CNy>X60BY

iHpopMmaLiro

MocnnaHHA https://journals.aps.org/prab/abstract/10.1103/

PhysRevAccelBeams.27.024002

Kyryllin 1.V., Shul'ga N.F.

On the possibility of extracting part of a beam of negatively charged particles from an accelerator using a
bent crystal.

Eur. Phys. J. C. 2023. Vol. 83. P. 34 (1-8).

Pik 2023

CropiHka 13316


https://jnpae.kinr.kyiv.ua/23.3/html/23.3.153.html
https://jnpae.kinr.kyiv.ua/23.3/html/23.3.153.html
https://jnpae.kinr.kyiv.ua/23.3/html/23.3.153.html
https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.27.024002
https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.27.024002
https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.27.024002
https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.27.024002
https://journals.aps.org/prab/abstract/10.1103/PhysRevAccelBeams.27.024002

KntoyoBi choBa

DOI
OZHOOCIbHe aBTOPCTBO

MicTUTb Aep>KaBHY
TAEMHULIO / CNYX60BY
iHpopMmaLiro

[NMocmnaHHA

Antiproton beam deflection, Bent crystal, Planar channeling, Stochastic
deflection mechanism, FAIR accelerator facility

10.1140/epjc/s10052-023-11196-5
Hi

Hi

https://link.springer.com/article/10.1140/epjc/s10052-023-11196-5

Bandiera L., Kyryllin I.V., Brizzolari C. et al.
Investigation on steering of ultrarelativistic et beam through an axially oriented bent crystal.
Eur. Phys. J. C. 2021. Vol. 81. P. 238 (1-10).

Pik

KntouoBi crioBa

DOI
OZHOOCIbHe aBTOpPCTBO

MicTnTb fepxxaBHY
TaEMHULO / CNy>X60BY
iHpopMmaLiro

[NMocmnaHHA

Kyryllin I.V., Shul'ga N.F.

2021

Stochastic deflection, Bent crystals, Axial channeling, Ultrarelativistic
electrons/positrons, Particle beam steering

10.1140/epjc/s10052-021-09021-y
Hi

Hi

https://link.springer.com/article/10.1140/epjc/s10052-021-09021-y

On the influence of periodicity in the arrangement of crystalline atomic strings upon the spectral and
spectral-angular distribution of high-energy positively charged particle radiation in crystal.
J. Instrum. 2020. Vol. 15. P. C07019 (1-6).

Pik

KntouyoBi choBa

DOI
OZHOOCiIbHe aBTOpPCTBO

MicTnTb fepxaBHY
TAEMHULIO / CYyK60BY
iHpopmaLito

[MocmnaHHA
O¢iyiiiHuii onoHeHM

nib
Micue poboTtun
Mocaga

®akynbTeT abo iHWWNA
CTPYKTYPHUI Nigpo34in

HaykoBuii cTyniHb

JaTta OTPpMMaHHA AnnjaomMa

2020

Radiation calculations, Simulation methods and programs, Accelerator
modelling and simulations (multi-particle dynamics; single-particle
dynamics)

10.1088/1748-0221/15/07/C07019
Hi

Hi

https://iopscience.iop.org/article/10.1088/1748-0221/15/07/C07019

KaaeHko Irop MmnkonavioBuu
KniBCcbKWin HaLioHanbHWIA yHiBepcuTeT iMeHi Tapaca LLieByeHka
3aBigyBay kadegpu (OcHoBHe MicLe poboTu)

®PiznyHUA dakynbTeT
JokTop Hayk, 01.04.16 ®i3nka agpa, eeMeHTapHUX YaCTUHOK i BUCOKMX

eHepriin

CropiHka 14316


https://link.springer.com/article/10.1140/epjc/s10052-023-11196-5
https://link.springer.com/article/10.1140/epjc/s10052-023-11196-5
https://link.springer.com/article/10.1140/epjc/s10052-023-11196-5
https://link.springer.com/article/10.1140/epjc/s10052-023-11196-5
https://link.springer.com/article/10.1140/epjc/s10052-023-11196-5
https://link.springer.com/article/10.1140/epjc/s10052-021-09021-y
https://link.springer.com/article/10.1140/epjc/s10052-021-09021-y
https://link.springer.com/article/10.1140/epjc/s10052-021-09021-y
https://link.springer.com/article/10.1140/epjc/s10052-021-09021-y
https://link.springer.com/article/10.1140/epjc/s10052-021-09021-y
https://link.springer.com/article/10.1140/epjc/s10052-021-09021-y
https://iopscience.iop.org/article/10.1088/1748-0221/15/07/C07019
https://iopscience.iop.org/article/10.1088/1748-0221/15/07/C07019
https://iopscience.iop.org/article/10.1088/1748-0221/15/07/C07019
https://iopscience.iop.org/article/10.1088/1748-0221/15/07/C07019

pokTopa dinocodii (kaHamzaTa
HayK)

ORCID 0000-0001-8766-4229

My6aikayii 30 memamukoro ducepmayii

R Albanese, ..., |. Kadenko et al.
BDF/SHiP at the ECN3 high-intensity beam facility.
CERN-SPSC-2023-033; SPSC-P-369.

Pik 2023

Kntouosi cnoBa Beam Dump Facility, BDF, SHiP, SPS, ECN3
DOI -

OZHOOCiIbHe aBTOpPCTBO Hi

MicTUTb Aep>KaBHY Hi

TaEMHULO / CNy>X60BY

iHpopMaLiro

MocnnaHHA https://cds.cern.ch/record/2839677

C Ahdida, ..., |. Kadenko et al.

Track reconstruction and matching between emulsion and silicon pixel detectors for the SHiP-charm
experiment.

2022 JINST 17 P03013.

Pik 2022

KntouoBi cnoBa Particle tracking detectors (Solid-state detectors), Pattern recognition,
cluster finding, calibration and fitting methods, Detector alignment and
calibration methods (lasers, sources, particle-beams)

DOI 10.1088/1748-0221/17/03/P03013

OZHOOCiIbHe aBTOPCTBO Hi

MicTUTb Aep>KaBHY Hi

TAEMHULIO / CIYXK60BY

iHpopmaLito

MNMocrnaHHs https://iopscience.iop.org/article/10.1088/1748-0221/17/03/P03013

C. Ahdida, ..., I. Kadenko et al.

Measurement of the muon flux from 400 GeV/c protons interacting in a thick molybdenum/tungsten
target.

Eur. Phys. J. C 80, 284 (2020).

Pik 2020

Kntouosi cnosa Muon flux, Proton beam dump, SHiP experiment, Particle detectors,
Monte Carlo simulation

DOI 10.1140/epjc/s10052-020-7788-y

OaHoOCibHe aBTOPCTBO Hi

MicTuTb Aep>kaBHY Hi

TAEMHULIO / CNyX60BY

iHpopMmaLito

MocnnaHHA https://link.springer.com/article/10.1140/epjc/s10052-020-7788-y

NiaTBepA>XeHHsA

CropiHka 153 16


https://cds.cern.ch/record/2839677
https://cds.cern.ch/record/2839677
https://cds.cern.ch/record/2839677
https://iopscience.iop.org/article/10.1088/1748-0221/17/03/P03013
https://iopscience.iop.org/article/10.1088/1748-0221/17/03/P03013
https://iopscience.iop.org/article/10.1088/1748-0221/17/03/P03013
https://iopscience.iop.org/article/10.1088/1748-0221/17/03/P03013
https://link.springer.com/article/10.1140/epjc/s10052-020-7788-y
https://link.springer.com/article/10.1140/epjc/s10052-020-7788-y
https://link.springer.com/article/10.1140/epjc/s10052-020-7788-y
https://link.springer.com/article/10.1140/epjc/s10052-020-7788-y
https://link.springer.com/article/10.1140/epjc/s10052-020-7788-y
https://link.springer.com/article/10.1140/epjc/s10052-020-7788-y

A nigTBEpAXY!IO, LWO:

* 5 HaNeXHUM YMHOM YNOBHOBAaXeHWM/a 3ak1aZoM OCBITU/HAayKOBOH YCTaHOK Ha NMOAAHHS LIbOro
NoBIJOMNEHHS, | 38 NOTpebu Hajam AOKYMEHT, KNI NiATBEPAKYE Lii MOBHOBaXeHHS

* YCi BiJOMOCTI, BUKNAAEHi Y LibOMY MOBIJOMJ/IEHHI, € JOCTOBIPHNMW

JokymeHm nidnucaruli e1ekmpoHHUM nidnucom
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15.07.2024

CropiHka 163 16



