O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 02170006064
Jep>kaBHUH peecTpauiliHUI HOMeP: 0116U005480
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 03-02-2017

II. Etran BukoHnauus JiP
Homep erany:

Ha3ssa eramy:

IToyaTok eramy:
3aKkiHYeHHs eTamy:

Buz 3BiTHOrO JOKyMEHTa:

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHyBaHHS IOPHUAUYHOI 0coou (a60 ITIB ¢izmyHOi 0c00H): HauionanbHMil HAYKOBUIA

LeHTp "XapkiBcbkuil Qisuko-TexHiyHuy iHctutyT" HAH Ykpainu

Kopg 3a €IPIIOY: 14312223
Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs
Po3mip opranisamii:

Tenedon: 0573356394, 0573353533

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00027601

Micue3Haxoa KeHHS: , m. Kuis, Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 044 234 51 67

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTHyHHi 006car ¢piHaHCYBaHHS (THC. TPH.). 77




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Yuacte HHII XTI B 06po6b1i nanux ekcriepumeHTy CMS BIPOJOBX 2-TO ceaHCy poboTH Besmkoro aapoHHOro
kosaiaepa B UEPH i mocnigHunpKux poboTax 3 MoAepHisallii aipoHHOi KajopumeTpii getekropa CMS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

KIPT participation in the CMS data processing during Run 2 of the Large Hadron Collider and in the research work
on the CMS hadron calorimetry upgrades

Pedepar yKpaiHCBKOIO:

Y 2016 poui inTeHCcUBHICTb NoCTyIy iHdpopMalii B ekcriepumeHTi CMS Ha Benvkomy anponHoMy Kosaiinepi (BAK)
CYTTEBO 301/IbIIEHO, 110 iCTOTHO MiBUILIMIIO BUMOTU JIO PO3NOJiJIEHOI CUCTEMH, Ksl 3a0e31edye 0OpOoOKy JaHUX.
CrneunianizoBanuil o6uncaosanbauil kommnekce (OK) HHL XOTI e akTuBHUM esleMeHTOM Liiei cuctemu. Kommneke
npauoe Ha 2-My spyci (T2) iepapxiynoi rpin-indpactpykrypu WLCG/CMS, i fioro pecypcy BUKOPHUCTOBYIOTHCS Il
(disnyHOro aHasizy HaKONUYyBaHOI B ekcniepumMeHTi iHpopmauii. OK HHILI XDTI, 3apeectpoBanuit y 6azi CMS nin
im'am T2_UA_KIPT, e enunum B YKpaiHi T2-11eHTpoM iHpopMaLliiHO-004NCII0BaNbHOI iHOPACTPYKTYyPH 11bOTO
exkcriepuMenTy. Y 2016 p 3gificHeno noganbuy miaTpuMKy T2-uentpy T2_UA_KIPT. 3a pik Ha KOMILJIEKC IIepESAHO
17151 06pooku ~1000 TepabaliT faHuUX, sIKi aKyMyJIIOIOTbCS B ekcriepuMenTi CMS. Lle 6isiblie HiX 3a Bech IolnepeaHii
4ac yyacTi KOMIUIEKCY B PO3MOAineHiil 06po6bui nanux 3 BAK. (Bcboro 3 MOMEHTY 3allyCKy KoJlaifiepa B LIEHTP
T2_UA_KIPT 6yno nepenano ayst 06podku ~1.75 INetabaiit ganux CMS.) He3Bakaiouu Ha TPyLHOILi, 06YMOBJIEHi
BEJINKUM HeJ0JIiKOM (B ~3 pasu o0 BuMor CMS) 064nCIIioBabHYX i IUCKOBUX PECYPCIB, BAAlOCs 3a6€31eYUTH
BUCOKY sIKiCTb po60TU KOoMILIeKcy B 2016 p. KepisuunrBom CMS nigTpumky xomnsekcy T2_UA_KIPT B 2016 p.
3apaxoBaHoO Ha piBHi 7.6 FTE-Mics1iB y4acTi B €KCIIEPUMEHTI, IO € JOOPUM Pe3yIbTaTOM. TaKoX IPOIOBXEHO
poboTu 1o $isuYHOMY aHasi3y HAaKONMYyBaHUX B ekcriepuMeHTi CMS nanux. Bukonano nomyk SUSY-4acTHHOK Ha
OCHOBI aHas1i3y [10BHOI BUGIpKM MOl (IPOTOH-NIPOTOHHUX 3iTKHEHb I1py eHeprii 13 TeB) obcsarom 2.3 GO6H-1, Ky
3100yTO 3a Bech 2015 p. Bigbupanucs nogii i3 3apeeCTpoBaHOI0 NapOI0 JIENTOHIB MTPOTUJIEXKHOTO 3HAKY 3 IOCUTD
BEJIMKMMU TONIEPEYHUMU IMITYJIbCaMU i BEJIMKUM I1COIaHCOM NonepevHoro imnysbcy ETmiss. Moxinsi npouecy,
SIKi MOPOIKYIOTh TaKy CUTHATYPY, Bill[IOBiIal0Th YTBOPEHHIO IIapU CJIENTOHIB 200 MPOTUJIEKHO 3aPsSIpKeHUX
Yap[KMHO B IPOMDKHOMY cTaHi. OCHOBHUMU (POHOBMMHU IIPOLIECAaMU ITPY BUiJIEHH] MTOAi1 € YTBOPEHHS TOII-
KBapKiB i HAPOIKEHHS Nap MAaCHUBHUX KaliOpyBasbHUX 6030HIB (WW i WZ). Y pasi napu JIENTOHIB OIHOTO COPTY
KiHI[€eBOMY CTaHi ( 260 ee) MOTpiObHMI1 TaKOXK 061K rpouecis [Ipenna-SHa i HapoIpKeHHs nap Z-6030HiB (ZZ). B
MeKax JNOCATHYTOI TOYHOCTI mykaHui SUSY-cUrHas He BUSBJIEHUH. [Iy1s KiNIbKiCHOI OLIIHKY Mipy 3roAu
€KCIIEPMMEHTAJIBHOTO Pe3yJbTarty 3 nependadeHHsiMu CM 6yiu cOpMOBaHi KOHTPOJIbHI BUGIPKY MO 1J1s
KO>KHOTO 3 (POHOBMX BHECKIB BU3HAUE€HHSM BiITIOBIIHUX KOHTPOJIbHUX KiHeMaTUYHUX obsacTeit (KKO).
CrocrepiraeTbcs 3a/10BisIbHA 3roga Mk MK-MOIeTI0BaHHAM | €KCIIEPUMEHTOM MPAKTUYHO 11714 ycix nux KKO.
BrukoHaHO BenuKuUil 06¢sr pobiT 3 BUBUEHHS pajlialliiiHoi cTiikocTi cuuHTUnsTopa SCSN-81, skuit
BMKOPHCTOBYETLCS B aJPOHHUX KajiopumeTpax aerekropa CMS. CeaHcn opOMiHEHHSI BUKOHYBAJIACS Ha JIiHITHOMY
npuckopioBadi esexTpoHiB HHL XTI JITIE-10 3 eneprieto mydka Ha Buxofi ~9.6 MeB. [TokazaHo, 110 mpUMillleHHS
CLUHTUJIITOPA B iHEpTHE cepeloBUlle (BaKyyM abo iHepTHUIA ra3 - aproH) py OIIPOMiHEHHi He IIPU3BOAUTD 1O
nocsabJieHHs CTyNeHs Aerpajalii Horo CBiT/I0BOro BUXoAy. binbul Toro, 3 oTpuMaHuX pe3yJibTaTiB BUTIKAE, IO 1715
BiZJHOBJIEHHSI ONITUYHUX BJIACTUBOCTEN MJIACTUYHOTO CLUIMHTUIIATOPA MiCJIs MOTO ONPOMIHEHHS OTPiOHMI KOHTAKT 3
HOBITPSIM (KMCHEM), i 6e3 TaKOT0o KOHTaKTy peJlakcallii IpakTU4YHO He BifgdyBaeThcs. 34,00yTO HOBI aHi Ipo
3aJIEKHICTDb Jerpagauii CBiTJIOBOro BUXOAYy CUMHTHUIIATOPA Bif] IOTY>KHOCTI 103U, 5Ki 3HaXOATbCA Y 3T0A] 3
BUKOHAHMMU PaHillle BUMipaMu. 3 METOIO MTOMIYKY HOBUX NEPCIIEKTUBHUX PafiallilHO-CTINKUX CLIMHTUJIALINHNAX
marepiasis 17151 aipoHHOI KanopumeTpii CMS, ki Morau 6 B MalilbyTHbOMY 3aMiHUTH [JIACTUYHUN CHUHTUIISATOP
SCSN-81, BUKOHAHO POOOTH 3 BUBYEHHS pajlialliitHUX BIACTUBOCTEN MOHOKPUCTATIYHUX cUHTUIATOPIB YSO:Ce,

YAG:Ce i KOMIIO3ULIMHUX CUMHTUIATOPIB Ha ix 0CHOBI. CuuHTUISTOPU YSO:Ce 1 YAG:Ce MaloTh BUCOKY pajiaLliiiHy



CTIiMKiCTb i 3HaYHO Oi/IbIIMI CBITJIOBUI BUXif, B IOPiBHSAHHI 3 JIACTUYHUMU CLUUHTUISITOpaMU. [IpoTe yac
3aracaHHs [jis HUX € 3HaYHO GI/IbIINM, YUM Y IIJIACTUYHUX CLIUHTUIISTOPIB, 0 MOXe OYTH iICTOTHUM CTPUMYIOUUM

YMHHUKOM JJ151 IEPCIIEKTUB BUKOPUCTAHHS LIUX CUMHTUIISITOPIB B eKCIiepuMeHTax Ha BAK.

Pedepar aHIJ1iHCBKOIO:

The dataflow intensity in the CMS experiment at the Large Hadron Cpllider (LHC) in 2016 was considerably
increased, with substantial hardening requirements to the distributed system of data processing. The specialized
KIPT computing facility (CF) is an active participant of this system. The facility operates at Tier 2 (T2) of the
hierarchical Grid-infrastructure WLCG/CMS, and its resources are exploited for physics analysis of the
information accumulated in the experiment. The CF registered in the CMS as T2_UA_KIPT is the only Ukrainian
T2-center of this experiment. In 2016, a further support of the T2_UA_KIPT T2-site was provided. About 1000 TB
of CMS data have been transferred to the site for the year. This is more than the total amount of data transferred
before. (In total, ~1.75 PB of CMS data have been transferred to T2_UA_KIPT since the LHC startup.) Despite the
difficulties due to the great shortage (by factor of 3 with respect to the CMS requirements) of computing and disk
resources, a high level of the CF operation quality was provided in 2016. The T2_UA_KIPT support in 2016 has
been accounted for by the CMS as 7.6 FTE-months of participation in the experiment, what is a fairly good result.
Also, further work on physics analysis of the CMS data has been carried on. Search for SUSY particles based on
analysis of the total 2.3 fb-1 sample of events (proton-proton collisions at 13 TeV) obtained in 2015 was performed.
The selected events had a registered pair of opposite-sign high transverse momentum leptons and great missing
transverse energy ETmiss. Such a signature can stem from production of either slepton or chargino pair in the
intermediate state. The main background processes at the event selection are top quark and weak boson pair (WW
and WZ) production. In case of the same-flavor leptons (or ee) in the final state, account for the Drell-Yan
processes and Z-pair (ZZ) production is also needed. Within the achieved accuracy, the SUSY-signal of interest
was not observed. To provide a quantitative estimate to the degree of agreement between the data and the
standard model predictions, control event samples for all the relevant background contributions were
constructed, with determining the corresponding kinematical control regions (CR). A fair agreement between the
MC simulation and the data is observed for practically all the CR. An intensive study was also carried out on the
radiation hardness of the SCSN-81 scintillator, which is used in the CMS hadron calorimeters. Irradiation runs
were performed at the KIPT LUE-10 electron linac that provided electron beam energy of ~9.6 MeV. It was shown
that placing the scintillator during irradiation into an inert atmosphere (vacuum or noble gas - argon) does not
lead to any decrease of the light yield degradation degree. Furthermore, the results obtained suggest that a
contact of the plastic scintillator with air (oxygen) is critically needed for recovery of its optical properties, and,
practically, no relaxation occurs without such a contact. New data were obtained on the dependence of the degree
of scintillator light yield degradation on the dose rate, which are in agreement with earlier measurements. Within
the search for new promising radiation-resistant scintillation materials for the CMS hadron calorimetry, which
could replace in future the plastic SCSN-81 scintillator, radiation properties of the YSO:Ce and YAG:Ce single-
crystal scintillators and composite scintillators based on them were also studied. These scintillators have a high
level of radiation hardness, and their light yield considerably exceeds the one for plastic scintillators. However, the
decay time turns out to be substantially greater than that for plastic scintillators, and this can essentially restrict
prospects of usage of these scintillators in the LHC experiments.

Inpexc YIK: 539.12.04, 004; 539.12

Koau TeMaTHYHHX PYyOPHK: 29.15.35

KepiBHUKH po60oTH

BiacHe IlpizBuie Im's I10-6aThKOBI: JleBuyk Jleonin I'ennamiitoBuy
HaykoBHH CTYHiHB: K. $.-M. H.

BueHe 3BaHHS:



InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: [Iponosuuii Ta METOAMKY 3 06PO6KM JaHNX ekcriepumeHTy CMS BIIPOJIOBX 2-TO
ceaHcy pobotu Benukoro anpoHHoro kosaigepa B LEPH. I[Tpono3utiii Ta MeTOIUKY B OCTIIHULBKUX POOOTaX 3
MoOJlepHi3alii afpoHHOI KaopuMeTpii Jerekropa CMS

Hassa HTII aHrificbKoI0: Offers and techiques on data processing participation in the CMS data processing
during Run 2 of the Large Hadron Collider. Offers and techiques in the research work on the CMS hadron
calorimetry upgrades

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJsbTaTH: Haykosi crati Ta MoHOrpadii
l'asmy3b 3acTOCYBaHHS: [IpupoHuyi Ta TEXHIYHI HAyKu
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: V 2016 poui inTencusuicts nocryny indopmaiiii B ekcriepumenti CMS Ha BesMkoMy afipOHHOMY
kosangepi (BAK) cyTTeBo 36iblI€eHO, 1110 iCTOTHO MiBULIMIIO BUMOTH IO PO3IOLiIeHO] CUCTEMH, SKs 3abe3reyye
006po6Ky nanux. Crenianizopanuil o6uucioBanbHuil kommsekc (OK) HHI] XDTI € akTHBHUM €J1EMEHTOM Iii€]
cucremu. Kommekc npatoe Ha 2-my spyci (T2) iepapxiunoi rpin-inppactpykrypu WLCG/CMS, i fioro pecypcu
BHUKOPHUCTOBYIOTHCS 17151 Pi3MYHOrO aHaji3y HaKOIM4IyBaHOi B ekcriepuMenTi inpopmarnii. OK HHI XOTI,
3apeecTpoBaHuil y 6a3i CMS nig im'am T2_UA_KIPT, e egunum B Ykpaini T2-1ieHTpoM iHpOopMallifiHO-

064K CII0BaIbHOI iIHPPACTPYKTYypU LbOTO eKcliepuMeHTy. Y 2016 p 3milicHeHO nojanbily nigTpuMKy T2-1eHTpy
T2_UA_KIPT. 3a pik Ha KOMIIJIEKC IlepefaHo A 06pooku ~1000 TepabailiT JaHuX, sIKi aKyMYJIIOIOTbCS B
ekciepumeHnTi CMS. Lle 6inblie HiXX 32 BeCh IIONepeHill yac y4acTi KOMILJIEKCY B pO3IOJineHill o6pobLi JaHuX 3
BAK. (Bcporo 3 MoMeHTY 3amycky Kosaigepa B ueHtp T2_UA_KIPT 6ysio nepenaHno nst o6pooku ~1.75 Ilerabaiit
naHnx CMS.) Hespakaroun Ha TPyAHOIi, 0OOYMOBJIEH] BEIMKUM

ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 2016 pik
3aKiHYeHHs eTamy:
Crno>kuBayi npo,uyKuii': CninpHoTa BeecBiTHbOTO rpina Bennkoro agpoHHoro kosnannepa (LJEPH)
IlepcrieKTHBHI PUHKH: Vkpaina, Pocis, KpaiHu 6JIMKHbOTO Ta JalbHOTO 3apy6ikoKs
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

IX. Bi6sriorpadiuyHuii onuc

X. 3akJI04Hi BizoMmocTi
KepiBHUK I0pHAUYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
['op6eHko €BreH CTenaHoBUY
Knimenko KiMm OnekcaHgpoBuy
KosanpoBa Jlrogmuia CemeHiBHA
Kypos Ousekciit OsekcanapoBud
JleBuyk Jleonin ['eHHANINOBIY
Jlyk'ssHenko Cepriit TumodirioBuy
[Tonos Bikrop [Tnnunosuy
[TpucraBka Onexkcanap CepriioBuy
Copoka [Imutpo B'saueciaBoBuy

CopockiH ITaBno Bosnogumuposuy

BignosigasibHUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedpon

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mo €

BiZNOBiZasIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

[lynsra Mukosa ®enopoBuy




