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J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynuii o6car dbinaHcyBaHHS 3a 3BiTHHH eTam: 1275.326 TuC. IpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Pexxum (pikcoBaHoi TBepaoTinbHOI MileHi B ekcniepumeHTi LHCb (CERN) i nomyk eKcTpeManbHUX CTaHIB MaTepii B 3iTKHEHHSIX

BaXKKUX sjiep Ha Beaukomy Anponnomy Kosanpepi

Ha3zBa po6oTH (aHrJI)

Solid-state fixed target mode at the LHCb experiment (CERN) and search for extreme states of matter in heavy-ion collisions at
the Large Hadron Collider

Pedepar (yxp)

[To6ymoBaHO MOJEb L€HTPAJbHOTO HApOIKEHHSI HOBMX ME30HiB B Impouecax nudpakuiiiHoi pucownianii npoToHiB Ha
npuckopioBadi BAK (LIEPH) npu eneprii 13 TeB; Po3paxoBaHO Macu Ta MMPUHU PO3INAJLy IJI000JIB (TiMOTETHYHI YaCTHUHKHY, 110
YTBOPEHi 3 TJIOOHIB Ta He HecyTb “apomar’); Po3paxoBani audepeHIiiiHi MonepevHi Iepepisu YTBOPEHHS HeWUTpaspHuX K-
ME3OHIB Ta J1sIM61a-6apioHiB 5K QyHKLII pamifiTi y Ta nonepeyHoro immysescy pT y p-Pb komisisx npu eneprii 8,16 TeB B c.i.m.
napu HykjoHiB B LHCb; Bu3HaueHO 3asieXHICTb BHMMIipDIOBAHMX IIONIEPEYHUX I€PEPi3iB Bifi MHOXUHHOCTI, €(pEeKTUBHOCTI
PEKOHCTPYKIii YaCTMHOK; po3pobyieHe MporpamHe 3abe3ledeHHs CeJeKlil JaHuX MapajiesibHO y 6araTo MOTOKiB, Ha 6araTbox
06YNCIIIOBAIbHUX MallMHAX JO03BOJISIE 3HAYHO CKOPOTUTU 4Yac OOpOOKM JAaHuX; Po3po6jieHO KOHLEMNLio Ta OU3aiiH NPOTOTUITY
MIIIEHHOTO BYy3Ja i3 AEKibKOMa HE3aJeKHMMHU MIKPOMIIIEHSMHU i3 TiOPUAHOIO CUCTEMOIO JIiHITHOTO MEXaHIYHOrO MPUBOLY Ha
OCHOBI MiHIaTIODHOrO KPOKOBOro nBuryHa Ta MEMS nBuryHa msis KOXKHOI; BIEpIIE OOI'DYHTOBAaHO 3acTOCyBaHHSI MEMS
(MiKpO€JIEKTPOHHO-MEXaHiYHa CHCTEMA) TEXHOJIOTii OJ1s YNpaBIiHHA MOJOXEHHSIM MiKDOCTPINOBUMX MillleHEH TOBIIMHOI Ta
MIMPUHOIO 1 MKM i IOBXXMHOIO 110 1 CM, 10 6a3yI0ThCSl HA OPUTiHAJIBHINM TEXHOJIOTii MeTaleBUX MIKPOCTPINoBUX AgeTekTopis (MM]I),
ctBopeHoi B IS1]] HAH Ykpainu; nmpejcraBjieHO BCTAHOBJIEHHS KOMIIAKTHOTO MIlIEHHOIO IIPUCTPOIO 3 AEKibKOMa MIlIEeHAMM K
iHTerpasbHOrO enemeHTa ioHonpoBoay BAK; ¥ pamkax TpuBaiouoi mogepHiszalii ekcnepumenty LHCb (Upgrade I) cuctemy RMS-
R3, po3pobsieHoi Ta BurotosneHoi B If1J] HAH VYkpaiHu 3a OpUriHambHOIO TEXHOJIOTi€I0 MeTajeBUX (POJILIOBUX [ETEKTOPIB;
iHCTasIbOBaHa Yy HOMiHa/JbHOMY pOOOYOMY MOJIOKEHHI [ETEKTOpHa cucteMa RMS-R3 3a6e3neynTb MOHITOPUMHI CTabiIbHOCTI
MUTTEBOI CBITUMOCTI Ta (OHY €KCIIEPUMEHTY; JaHi CUCTEMHU BKJIIOYAIOTBCS B 3arajlbHy CUCTEMY HAaKOMMUYEHHS (Pi3UYHUX JAHUX Ta
BiOOpakeHHsI Ha MyJbTi ympaeiiHHS ekcnepumeHTy LHCb; cucrema RMS-R3 € NpPOTOTMIIHUM €JIEMEHTOM YIIPaBJiHHS

MOJIOXKEHHSIM MiKpoMillleHell y rano ny4yka BAK n7ist crabinisanii cBITUMOCTI eKCllepUMEeHTY B peXXUMi (ikCOBaHOI MillleHi.
Pedepar (aHrI)

A model of the central production of new mesons in the processes of diffractive dissociation of protons at the LHC accelerator
(CERN) at an energy of 13 TeV was built; Masses and widths of decay of glueballs (hypothetical particles formed from gluons and
do not carry a "flavor") were calculated; The differential cross sections of neutral K-mesons and lambda-baryons production
were calculated as a function of the rapidity y and the transverse momentum pT in p-Pb collisions at an energy of 8.16 TeV (in
c.m.s. of nucleon pairs) in LHCb; the dependence of the measured cross sections on the multiplicity and the efficiency of particle
reconstruction has been determined; the developed software for data selection in parallel in many streams, on many computers,
can significantly reduce the time of data processing; The concept and design of a prototype of a target assembly with several
independent micro-targets with a hybrid linear mechanical drive system based on a miniature stepper motor and a MEMS motor
for each was developed; for the first time the use of MEMS (microelectronic-mechanical system) technology was substantiated
to control the position of microstrip targets with a thickness and width of 1 pm and a length of up to 1 cm, based on the original
technology of metal microstrip detectors (MMD), created at the INR NAS of Ukraine; the setup of a compact target device with
several targets as an integral element of the LHC’s beam pipe is presented. within the framework of the ongoing modernization
of the LHCb experiment (Upgrade I), the RMS-R3 system, designed and constructed in the INR NAS of Ukraine on the original
technology of metal-foil detectors; installed at the nominal working position, the RMS-R3 detector system will ensure



monitoring of instantaneous luminosity stability as well as background at LHCb; data from the system are being included in a
central data acquisition and and monitoring system for displaying them on the control panel for the LHCb experiment.

Inpekc YIK: 539.17, 539.12.04, 539.1.08, 539.125.17;539.126.17, 539.123.17;539.124.17;539.125.17;539.126.17, 530.1:51-72

Kopu Temarnynux pyopuk HTI: 29.15.19, 29.15.35, 29.15.39, 29.05.29, 29.05.33, 29.05.03

6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa npoaykii (ykp): [IpoMDKHUI 3BIT TPO HAYKOBO-IOCIIIHY POOOTY
Hassa npoaykii (arrJi): Scientific-research interim report

OuikyBaHi pe3yabrati: Metonu, Teopii

T'anyss 3acrocyBauus: Oizuka s1pa, eleMeHTapHUX YaCTMHOK i BUCOKMX €Heprii, (pi3rKa My4kiB 3apsPKeHNX YaCTHUHOK,

eKkcrepeMeHTaabHa Qiznka

Omuc npogykuii (ykp): O6'eKT NOCTIIpKeHHS — peskuM (ikcoBaHOi TBepHOTibHOI MimeHi ekcriepumenTy LHCb (CERN) Ha
Benmkomy AgponHomy Komaiinepi (BAK); ¢isuuni gani LHCb o reHeparii HeiTpaspHUX JUBHUX a[IPOHIB B TPOTOH-TIPOTOHHUX
(p-p) Ta npoToH-s1epHUX (p-Pb) 3iTkHEeHHSsX 11pu eHeprisx 5,02 Ta 8,16 TeB; TeopeTnyHi Mosei reHepanii Me30HiB, cepe]; HUX
rI006051iB, Y Ipoliecax LeHTPalbHOI Aucouialii MpoToHiB Ha BAK. 3acTocyBaHHSI CTBOPEHOI TEOPETUYHOI MOJIei 1714
IOCTIiIKeHHS NpoleciB AupakLifiHoi ArcoLialis IPOTOHIB T03BOJINUTh BUOPATH ONTHMAJIbHY KiHEMAaTUYHY 006J1aCTh 17151
€KCIIEPUMEHTAJIbHOTO BUBYEHHSI TAKUX MTPOLIECIB Yy MaiOyTHIX BUMipax Ha BAK. BukopucTtanHs oTpuMaHux QyHIaMEHTalbHUX
€KCIIEpUMEHTAJIbHUX JAaHUX 3 FeHepalii JUBHUX HEUTpanbHUX afpoHis (K_s™0, o Ta 0 0) Ipu eHeprii 3iTKHEHHS IIPOTOHIB 3 siipaMu
cBuHILO 8,16 TeB (c.1.M. mapy HYKJIOHIB) 6yAyTh KOPUCHUMHU [1JIs1 CEJIEKL] TEOPETUYHUX MOJieJell 3 iHTeprpeTaii
3aKOHOMIPHOCTEH $IepHUX 3iTKHEHb ITPY BUCOKMX €HEPTIisIX, 30KpeMa o0 e(EKTiB TaK 3BaHOI XOJI0HOI siiepHOi MaTepii Ta
MoxxmBux curHaiiB KI'TI. BipoBagxeHnHst cuctemu RMS-R3 114 BigcTexeHHs1 yMOB 3iTKHEHHSI TyukiB BAK ta ¢pony B LHCb €
OpUTriHaJIbHMUM BHECKOM aBTOPIB MIPOEKTY Y MoepHisaliiio ekciepumenty LHCb (LHCb Upgrade I). Opurinanbia po3po6ka
MIPOTOTHUITY TBEPIOTiNIbHOI Mikpomimeni LHCb-MEMS-target HalliieHa Ha 3HaYHe pO3IMKPEHHS ialla30Hy SIePHUX CUCTEM, 110
siTkaoThes Ha BAK, Ta eHepriit 3iTkHenHs B o6sacti VSNN = 0,1 TeB, B T.4. 1714 nowyKy curHazuis KI'TI B Majio JociiiKeHin

obracri ¢azosoi miarpamu KX,

ConjianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: dynnamenTasnbHi i mpukiagHi JocaigkeHHs Ta po3pobku 3 Gi3nuku a1pa,

€JIEMEHTapHUX YaCTUHOK i BUCOKUX €Heprii, (PpisuKu My4KkiB 3apspKeHNX YaCTUHOK, eKCIIEPEMEHTAJIbHOI (i3nka
Crapgis 3aBepmenocti HTII: 38iT no HJIKP

Bruposagaskenns HTII: BuposamxeHo

Crpoku BrpoBaaskeHHs: 05.202108.2021

BupoGHHUK npoAyKuii: IHCTUTYT TeopeTudHoi Ppisuxu im. M.M. Boromo6osa HAH Vkpainu

Cro>KkHBayi NpoayKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta ymoBu nepegaui npogykuii: HTTI e 3sitom go HIJKT, wo i € npoaykuieo, sika Hanexuts [TO im. M.M. Boromo6osa
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