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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa erany: Etar (TpeTiii): "BuBU€HHS PifKiCHUX KaHaJIiB po3Maly BXXKUX Me30HiB. MonepHiszauist CPM s nifBuieHoi Ha Ba
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3akiHueHHs eTamy: 12-2014
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2. BukoHnaBsenp

HasBa oprasnisanii: [HCTUTYT sepHuX pociimkenb HAH Vkpaiau
Kogm €PIIOY /IIIH: 23724640
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4. JI>kepesia Ta HanpsAMU piHaHCYBaHHA

IligcTaBa aJ1s1 mpoBeAeHHs POOiT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3NIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsim ¢inancyBaHHs: 2.2 - IPUKJIATHI JOCIiIXKEHHS i pO3poOKU



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuyHmii 06car GinaHcyBaHHA 3a 3BiTHHHE eTam: 2014 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

3aKOHOMIPHOCTI 30YI>KE€HHS i po3Nnaly BaKKiX alpOHIB IPU PEJISITUBICTCHKUX €HEPTisIX.

Ha3sBa po6oTH (aHrJI)

"Patterns of excitation and decay of heavy hadrons at relativistic energies."

Pedepar (yxp)

Y Bigpmini ¢isukn BUCOKUX eHepriil (3aB. Bimginom m.¢.-m.H., npod. B.M. Ilyrau ) B pamkax JOCJiK€Hb 33 TEMOIO:
3akoHOMIpHOCTI 30y[PKEHHsI i po3Mafy BaXXKUX aJ[POHIB IIPU PEJSTUBICTChKUX eHeprisx." Etan 3: "BuByeHHS PigKiCHMX KaHaJliB
po3nazsy BaXXKUX Me30HiB. Mogepaizauis CPM a5 nigBumeHoi Ha [1Ba TIOPSIIKY CBITUMOCTI eKcriepuMeHTy. Po3po6ka pajianiitHo-
CTiVIKMX ieTeKTOpHUX MoxyiB Ay KpemHiitoBoi Tpekosoi Cranuii (CBM)" Y 2014 pori oTpyMaHO Taki HalBaXXJIMBIII pe3yJIbTaTHU:
CrniocrepexxeHO [Ba HOBUX 0apiOHHMX PE30HAHCHU 3 BKKMMHU b-KBapKaMu B iX CKiajii B ITPOTOH-IIPOTOHHMX 3iTKHEHHSX IIPU
eHeprisix 7 ta 8 TeB B excnepumenTi LHCb (Benmkuit Anponnuit Komnannep, LIEPH). 3 aHani3y [aHUX ABOX-MIOOHHUX KiHIIEBHX
CTaHiB BU3HAYEHO MOIIEPeYHi nepepisu reHeparii BaXKKUXx B-Me30HiB, 10 ckyiany sIKMX KpiM b-KBapKy BXOIUTb OUBHHUI S-KBapK,
a6o d-xBapk. [lepenb6avyyBana CTaHpgapTHOIO Mopestio iMOBIpHICTh pO3MaZy TaKMX ME30HIB IO [IBOX-MIOOHHOMY KaHaiy
Haza3BuyaitHo Masa. Bumipsiai B LHCD ¢paxuii nonepeunux nepepizis B(Bs 2 u+p ?)=(2.9+/?0.7)?210-9tTaBBO? u+pn?)=(3.6
+/-1.5) ?10-10, nigTBepaxeHi B ekcriepumenTti CMS (LIEPH), BCTaHOBJIOIOTh HOBY BEPXHIO MeXXY iMOBipHOCTI ¢i3nyHuX npolecis
3a pamkamu CraHpapTHOi Mogeni. 3a pesysbTaTaMy iHIIMX JOCJIIKEHb 3 BUKOPUCTaHHSIM Jerekropa LHCb, ckiamosoro
YaCTUHOWIO KOro € creopena B If1]I HAH Vkpainu cucrema papmiali’HOro MOHITOPMHIY BHYTPIIIHBOrO Tpekepa, y 2014 poui
ony6sikoBaHO 82 HaykoBi crarti 3 ¢i3uku BUcOKMX eHeprii. (O.}0.0Oxpimenko, B.M. Ilyray, B.M. flkoBeHKo) B pamkax
ekcnepumenty DO (TEBATPOH, FNAL) mponoBXyBasach po60Ta IO PEKOHCTPYKLil Macu TON-KBapKa 3 MOBHOTO Habopy
€KCIIEPVMEHTAJIbHUX [aHWUX, OTPUMaHUX B IPOTOH-aHTUIIPOTOHHMX 3iTKHEHbL 3 eHeprieo npu eHeprii 1.96 TeB. 3pilicHeHO
BUMIDIOBaHHS MacCHU TOI KBapka B [iJ€ITOHHOMY KaHali 32 METOJZOM MAaTPUYHUX €JIEMEHTiB. MeETOI0 LbOro aHamisy e
BUMIDIOBaHHS Macu TOI-KBapKa s Bciel moctynHoi cratuctuku (~10 fb-1) i3 3MeHIIEHO0 cUCTEeMAaTUYHO NOXUOKow. (M.C.
BopucoBa) 3 BUKOPMUCTAaHHSM CTaHJApTHUX mporpamHux 3aco6iB (SOFTSUSY, SDECAY) po3paxoBaHO CIEKTp Mac Ta
IudepeHLiiiHi nonepeyHi nepepisu yTBOPEHHs CYNEPYACTUHOK, 30KpeMa CKBapkiB Ta rimwoiHo. (T.B. O6ixon) Tpusae po3pobOKa
KpemHieBoi Tpekosoi Cuctemu ans ekcriepumenty CBM (FAIR, lapmiutaaTt). CTBOpeHO iHPPACTPYKTYpPY [JIsl EPEBIPKU SKOCTI
KpeMHi€BUX MIKPOCTPIlIOBUX [E€TEKTOPiB, 1O BKJIIOYA€E aBTOMATU30BaHE Bi3yaslbHe OOCTEXXEHHSI CEHCOpIB Ta iX XapaKTepusalilo
IIJISIXOM BUMIpIOBaHHSI €JIeKTPUYHUX XapaKTePUCTUK. 3aBEPIIEHO PO3POOKY i TeCTyBaHHS BIIKPUTOI CUCTEMU OXOJIOAKEHHS Ha
200 Bt. JocnimxeHo edeKTUBHICTb 300py 3apsiily 3 IIPOTOTUIIAMU MIKPOCTPINIOBHMX CEHCOPiB, onmpomiHeHux go 2*1014 1-MeB
neq/cm2. 3po6yeH0 BUCHOBOK IIPO OJMHAKOBUI piBeHb pajialiiiiHOi TOJepaHTHOCTI ceHcopiB BupoOseHux B fmnoxii Ta OPH.
Po3pobsieHo nporpamy, sika CUMYJIO€ ITOBHUHM LMKJ (i3UYHUX NPOIECiB, CIPUYMHEHUX 3aPSIPKEHOI0 YaCTUHKOIO, KA IIPOJIiTae
yepes KpeMmHieBu# cencop. OTpuMaHi po3noninu ajsi po3Mmipy KiacTepiB mpu pisHMX KyTax Haxuiy TpekiB. (B.O. Kusa, A.IO.
Jlumanenp, I'M. Manurina, €.J.Momor, 5.B. [Tanacenko, B.M Ilyray, M.B. ITyray, }0.C. Copokin) Po3po6sieHa Ta Burorossiexa 256-
KaHA/JIbHA MO3ULIMHO YYyTJIMBA MIKPO-I€TEKTOPHA CHUCTE€Ma pEECTpalii PEHTTeHiBCLKOrO BUIIPOMIHIOBAaHHS HA OCHOBI
HAIliBIIPOBIIHUKOBUX MIKPO-CTPIillOBUX [ETEKTOPiB, CTBOPIOBAHMX Ta HOCHimkyBaHux B IS1[l HAH VYkpainu, Ta KOMepLiiHO-
JIOCTYITHOI 3YMTYBAJIbHOI €JIeKTpOHiKM. CucTeMa MpOTeCTOBaHA Ha jsasepHomy creHpai B IS1]] HAH Ykpainu Ta Ha ycCTaHOBLi
MIBUAKICHOTO pEeHTreHOCTpPYyKTypHOoro aHamizy ITIM HAH VYkpainu i3 crnocrepexxeHHsM ($a30BUX MEPEXOAiB B MeTalax Ipu
HarpiBaHHi Ta OXOJIO[)KEHH], BUMIPIOI0YM 3MiHY IOJIO>KE€HHS NU(PaKLiliHUX MiKiB B KYyTOBOMY PO3MO/Iijli PEHTT€HiBCbKMX KBaHTIB,
po3CisiHUX Ha JociigXyBaHoMy 3pasky. (O.C. Kosanbuyk, B.O. Kusa, B.M.Miniuis, B.M Ilyray,) Jns excriepumenTis Ha TAHIEM
reHepatopi ISIT HAHY mno KopensauilHUM JOOCHIIKEHHSM 0araTOYaCTMHKOBUX SIIEPHUX Ppeakliii CTBOPEHO HOBY
€KCIIEpUMEHTAJIbHY YCTAaHOBKY Ha OCHOBi ri6pmpHMx MikponikcenbHux geTekTopiB TimePix (UEPH). BukoHaHO KiHEMaTW4HO
MOBHI AocifKeHHs peakuii 11B(p, 3?) npu pisHUX €eHEPrisix NPOTOHIB. ['paHyIs1is Ta 4aCOBO-€HEPreTUYHA YyTJIMBICTb JETEKTOPIB

Timepix [103BOJII€ BUMIPIOBATH NPOCTOPOBI Ta €HEPreTUYHI PO3MOMINM IMPOAYKTIB SANEPHMX PEaKLiil 3 BUCOKOIO PO3JiIbHOIO



3MATHICTIO MO KyTaMm Ta eHeprisMm. JocuimkeHo sBuile iHTepdepeHlii BHACAILOK ife€HTUYHOCTI anbga-4acTUHOK, IO
MOPOIXYIOTbCSI TP 30yAKEHHI Ta po3mnany sigpa 8Be* (2.9 MeB). CTBopeHO NporpamHe 3a0e3NnedeHHs [J1s1 PO3PaxyHKy yMOB
€KCIIEPUMEHTY JI CIIOCTEPEXKEHHS iHTepepeHLii KOPOTKOKMBYUMX CTaHIB sigpa Ta aHaji3y €HEePreTUYHUX CIEKTPiB KiHLEBUX
MIPOJYKTIB 3 BpaxyBaHHSIM KOHCTPYKTMBHOI 41 JecTpyKTUBHOI iHTepdependii. (B.O. Kusa, O.C. Kopanpuyk, O.10. Oxpimenko, €.0.
[Terpenko, B.M Ilyray, M.B. Ilyrad,) I3 3acTocyBaHHSIM METal€BUX MIKPOJETEKTOPIB Ta CIlelliaJbHUX KOJIiMaTOpPiB, PO3PO0JIEHUX Ta
BurotosneHux B S]] HAH VkpaiHu, [OOCHIIPKEHO XapaKT€PUCTUKU IIyYKiB Ba’kKO-iOHHOTO TepameBTUYHOTO LEHTPY (M.
Xanpensbepr, ®PH) nna nineit ppaxiioHoBaHoi anpoHHOI Teparnii (crinbHo i3 JlabopaTtopieio IMNC (IN2P3, HanioHanbHuit LieHTp
HaykoBux Jocnimkens, Opce). Briepiie mpogeMOHCTPOBAaHO MOJKJIMBICTb BUMipy NMPOCTOPOBOTO PO3MOILTY HO3M Bifl 6araTbox
aIpOHHUX MY4YKiB B pexumi peaspHoro yacy. (A.O. ImoxiHa, O.C. KoBanbuyk, €.JI. Momot, B.M. Ilyray, 10.C. CopokiH, B.M.
SikoseHKo, U. TIpesano, . MapriHec).

Pedepar (anr)

In the Department of High Energy Physics (Head of department. Dr.Sci. Filin VM) within the research on "Patterns of excitation
and decay of heavy hadrons at relativistic energies." Step 3: "Study channel rare decay of heavy mesons. Modernization CPM
increased by two orders luminosity experiment. Development of radiation-resistant detector modules to track Kremniyovoyi
Stations (SVM) " In 2014 yielded the following key results: This was found two new baryon resonances with heavy b-quarks in
their composition in proton-proton collisions at energies of 7 and 8 TeV experiment LHCb (Large Hadron Collider, CERN). An
analysis of these two-muon final states defined cross sections in the generation of heavy-mesons, in addition to which b-quark
is amazing s-quark or d-quark. The estimated probability of the standard model of decay of mesons in two-muon channel is
extremely small. LHCb measured in fractions of cross sections B (Bs >? +? -)=(29+/-0.7)?10-9and B (BO >? +? -) = (3.6 +/-
1.5) ? 10-10, confirmed in an experiment CMS (CERN) set a new upper limit of the probability of physical processes beyond the
Standard Model. According to the results of other studies using the LHCb detector, part of which is established in INR Sciences
of Ukraine system of radiation monitoring internal tracker, in 2014 published 82 scientific articles on High Energy Physics.
(O.Yu.Ohrimenko, owl VM, VM Yakovenko) In the experiment DO (Tevatron, FNAL) continued work on the reconstruction of the
mass of the top quark with a complete set of experimental data obtained in proton-antyprotonnyh collisions with energy at the
energy 1.96 TeV. Done top quark mass measurement in the method dileptonnomu channel matrix elements. The purpose of this
analysis is to measure the mass of the top quark for all available statistics (~ 10 fb-1) with reduced systematic error. (MS Borisov)
Using standard software (SOFTSUSY, SDECAY) calculated mass spectrum and differential cross sections superchastynok
formation, including Skvarko and hlyuino. (TV Obihod) Ongoing development Silicon track system for experiment SVM (FAIR,
Darmstadt). Created infrastructure for quality testing mikrostripovyh silicon detectors, including automated visual inspection of
the sensors and their characterization by measuring electrical characteristics. The development and testing of open cooling
system with 200 watts. The efficiency of charge collection of prototypes mikrostripovyh sensors exposed to 2 * 1014 1-MeV neq
/ cm2. The conclusion of the equally level radiation tolerance sensors produced in Japan and Germany. The program, which
simulates a complete cycle of physical processes caused by charged particles that pass through the silicon sensor. The resulting
distributions for the size of clusters at different angles tracks. (VA nods, AJ Lymanets, GM Malygina, Ye.L.Momot, YV Panasenko,
VM Filin, M. Pugach, Y. Sorokin) Designed and manufactured 256-channel micro positionally sensitive detector system of
registration of X-ray based semiconductor micro stripovyh detectors, created and studied in NRI National Academy of Sciences
of Ukraine, and commercially available reader electronics. The system is tested on a laser stand at INR NAS of Ukraine and the
installation of high-speed X-ray analysis IPM NAS of Ukraine with the observation of phase transitions in metals during heating
and cooling by measuring the change in position of the diffraction peaks in the angular distribution of X-rays scattered in the
sample. (AS Kovalchuk VA nods, V.M.Militsiya, VM Filin,) For experiments TANDEM generator NRI NASU research on the
correlation of many nuclear reactions created a new experimental setup based on hybrid micro-pixel detector TimePix (CERN).
Done cinematically complete study of reaction 11B (p, 3?) at ??different energies of protons. Granulation energy and time-
sensitivity detectors Timepix to measure spatial and energy distribution of the products of nuclear reactions at high resolution
on the corners and energy. Studied the phenomenon of interference due to identity alpha particles generated at the excitation
and decay of nuclei 8Be * (2.9 MeV). The software to calculate the experimental conditions for observing the interference of
short-lived states of nuclei and analysis of the energy spectra of end products, taking into account the constructive or
destructive interference. (VA nod, AS Kovalchuk, A. Okhrimenko, EA Petrenko VM Filin, M. Pugach,) With the use of metal
mikrodetektoriv and special collimators, developed and manufactured in INR NAS of Ukraine, studied the characteristics of
beams heavy-ion therapeutic center (m. Heidelberg, Germany) for the purposes of fractionated hadronic therapy (together with
laboratory IMNC (IN2P3, National Center for Scientific Research, Orsay ). For the first time demonstrated the possibility of
measuring the spatial distribution of the dose of many hadron beams in real time. (Ilyukhin AA, AS Kovalchuk EL Momot, VM
Filin, Yu Sorokin, VM Yakovenko, Prezado J., J. Martinez).5481

Inpexc YIK: 533.9:530.182;533.951.7, 533.951



Kopgu Temarnunux pyopuk HTI: 29.27.21
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Ha3zBa npoaykuii (yKp): 3aKOHOMipHOCTI 30yIPKEeHHS! i po3Majly BaXKKUX aJIPOHIB IIpU PeJISTUBICTCHKUX €HeprisiX.
Haszsa npoaykuii (anrir): Patterns of excitation and decay of heavy hadrons at relativistic energies.

OuiKkyBaHi pe3yJIbTaTH:

T'anysb 3acrocyBaHHS: MamnHOOYyBaHHS Ta IPUIAL00yLyBaHHs

Onuc npogykuii (ykp): ®iznuni Bumipu Ha LHCb. O6po6ka ekcrieprMeHTanbHUX JaHUX Ta BUMipIoBaHHs cTymneH:o CP-

MOPYLIEHHS 1J151 BAKKUX ME3OHIB.

ConianbHO-eKOHOMIYHa cripsimoBaHicTy HTII:

Cragis 3aBepmenocri HTTI: 3sit o HIJIKP

BnposazykenHsa HTII: He BnpoBamkeHO

Crpoxku BrpoBagyKeHHs: 2012

Bupo6uuk npoaykuii: I51] HAH Vkpainu

CnoskuBavi npogykuii: S]] HAH Ykpainu, inmi npodinbhi ycTaHOBU YKpaiHu Ta CBITY.
IlepcneKTHUBHiI pUHKH: YKpaiHa

IIpaBa iHTe/IeKTyasIbHOI BJIaCHOCTI: 3a JOrOBOpaMu

®opmu Ta ymoBH nepegadi npogykuii: CriinpHi HIJIKP
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