O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0218U001382

Jep>kaBHUH peecTpauiliHUI HOMeP: 0116U005480

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 07-02-2018

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: Ilopansia yyacTs B posnozineHiit 06po6ui ganux ekcriepumenty CMS i B po60oTax 3 cepBiCHOTO

00CJIyroByBaHHS i MOZiepHi3allii aapoHHOTo KajopuMeTpa CMS 1715 yMOB mifBuieHoi cBiTuMocTi BAK
IToyaToK eTamy: 04.2017
3akiHyeHHs eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHoi 0c06H): HauionansHuil HayKOBUIA

ueHTp "XapkiBcbKuil (isuko-TexHiuHui inctutyT" HAH Ykpainu
Kopg 3a €IPIIOY: 14312223

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 0573356394, 0573353533

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [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

dakTuyHHi 06car ¢piHaHCyBaHHS (THC. IPH.). 90




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:

Bucoka inTeHcuBHICTb nocTyny iHdpopmatii 3 Beaukoro anpoHHoro kosaitnepa (BAK) B 2-my ceaHci fioro po6oTu
[IOCUJINJIa BUMOTH 10 PO3IOAiIEHOI CUCTEMY, 110 3abe3neuye 06poOKy AaHuX ekcriepumeHnTy CMS.
CneunjanizoBanuii o6uncmoBanbaui kKomiieke (OK) HHLI XOTI € akTUBHUM eJIeMEHTOM Liiei CucTeMHu, IIpaijiondu
Ha 2-My spyci (T2) iepapxiunoi rpig-inppactpykrypu WLCG/CMS, i iioro pecypcu BUKOPUCTOBYIOTHCS [IJIs1
00pOOKM HAaKOMUYYyBaHOI B eKCIiepuMeHTi iHdopMallii, a Takox reHepauii nogiit CMS metogom MonTe-Kapio. OK
HHII X®TI 3apeectpoBano y 6a3i CMS min im'am T2_UA_KIPT, i e e egunum B Ykpaini T2-1ieHTpoM
iHpopMaLiiiHO-06YNCIIOBAIbHOI iHPPACTPYKTYpHU LbOTO eKcriepuMeHTy. Y 2017 p. 34iliCHEHO MOl YCIiMIHY
nigTpumky neHtpy T2_UA_KIPT. 3a pik Ha KOMILJIEKC ItepefaHo 1t o6pooku noxnan 1.8 [erabait gaHux, ski
aKyMYJIIOI0TbCS B ekcriepumeHTi CMS. Lle 6isblie HK 3a BeCh NONEePeiHii 4ac y4acTi KOMIUJIEKCY B PO3IOAiIEHIN
06po6ui naHux 3 BAK. (Bcboro 3 MomeHTY 3amycKy Kosangepa B eHTp T2 _UA_KIPT 6yso nepenaHo A1 06po6Ku
~3.5 [erabaiit nanux CMS.) He3Bakaloun Ha arnapaTtHy MogepHizauito B 2017 p., Ha KiHelp pOKy 3a CBOiMHU
00YHMCIIIOBAJIbBHUMU Ta JUCKOBUME pecypcamu T2-mientp T2_UA_KIPT, sk i panime, y ~3 - 3.5 pasu He BifIoBiziaB
Bumoram CMS. I1pore, B 2017 p. 3a6e3ne4eHO BUCOKY SIKiCTb poO0TU KoMIsiekcy. CTaHOM Ha MOYaTOK rPyIHS
kepiBHULTBOM CMS nigTpumMky kommnekcy T2_UA_KIPT B 2017 p. Bxe ouiHeHO 5K 5.42 FTE-mics1iB y4acri B
€KCIIEPMMEHTI, 1110 € 3aJJ0BiIbHUM pe3ysibTaToM. Y 2017 p. BUKOHAHO BeJIMKUI 06csr pobiT 3 PpisuyHOro aHasizy
IAHUX, 10 3100yTO B ekcriepumeHTi CMS. 3aiiicHeHo nomyk SUSY-4acTMHOK Ha OCHOBI aHasli3y IOBHOI BUGIPKHU
nofil (MpOTOH-IIPOTOHHUX 3iTKHEHb Npu eHeprii 13 TeB), mo orpumaHno 3a 2016 p. O6csr uiei Bubipku ckias 35.4
$H6H-1 (6inpI HiXX Ha [TOPSANOK OisblLIe, YM 610 06pobseHo B nonepenHbomy 2016 porii). Binbupanucs nopii i3
3apPEECTPOBAHOIO MAPOIO JIENITOHIB ITPOTUJIESKHOTO 3HAKY 3 JOCUTh BEJIMKUMU IIONIEPEYHNUMHU IMITYJIbCAMU | BEJIMKUM
IycbanaHCcoM IomepeyHoro imnysabcy ETmiss. MoxkiuBi nponecy, siKi NOPOAKyIOTh TaKy CUTHATYPY, BilNIOBiAAIOTh
YTBOPEHHIO B ITPOMIKHOMY CTaHi apy MPOTUJIEXKHO 3aPSIPKEHNX CJIENTOHIB 260 YappKUHO. BUKOHAHO
onTUMi3allilo KpUTEPiiB BiOOPY MOJil 3 METOI0 BU3HAYEHHS "ONTUMaJIbHUX" YMOB 17151 BUTIJIEHHS IIYKaHUX
CUTHAJIB (T.3. CHTHAJIbHUX ObJacTeli). Ha ocHOBi (popMyBaHHS KOHTPOJIBHUX BUOIPOK MOJiH 11711 KOXKHOTO 3
(pOHOBUX BHECKIB BU3BHAYEHHSIM Bi[I[IOBIIHNX KOHTPOJIbHUX KiHEMAaTUYHUX 00J1acTeil 3[iliICHEHO aHaIi3
CHCTEMaTUYHUX NOorpimHocTeN. Y pasi KiHIeBUX CTaHIB 3 JIEITOHAMU OJHAKOBOTO TUITy BUKOPHCTAHO CIIOCi6
aHasizy, TpyHTOBaHU Ha GOPMYyBaHHI CHMETPUYHOI BiJHOCHO THUIIiB JIENITOHIB BUGipku (OHOBUX MOl (30Kpema,
napHoro ( t t), Ta mooguHokoro (tW) yTBOpeHHs TON-KBapKiB, a TAKOK HapOopKeHHs nnap W-06030HiB i WZ, k1110
OZIVH 3 [IBOX 3apEECTPOBAHUX JIEIITOHIB € IIPONYKTOM po3nany W-6030Ha). BUKOHAHO CTaTUCTUYHUI aHai3, IKAN
IIO3BOJIMB BUKJIIOUUTY MIMPOKUIA HAGip Mac CJIENTOHIB, YapaKuHO i HelTpanuHo 01 g5 piBHS JOCTOBIpHOCTI
CL=95%. ITpomoBskeHO po6OTH 3 MO epHi3alii TOpPIeBOro aJpOHHOrO KajopumeTpa gerekropa CMS. 3 MeToio
MIOUIYKY IIEPCIEKTUBHUX PallialliiHO-CTIMKUX CUMHTWISILLIMHUX MaTepiaiB [J1sl afpOHHOI Kanopumertpii CMS
BUKOHAHO BUBYEHHS pajlialliiHUX BJIACTUBOCTEN MOHOKPUCTANIYHUX CUUHTUIATOPIB YSO:Ce, YAG:Ce i
KOMITO3ULIHHUX CLIMHTUIISITOPIB HA iX OCHOBI. [liNTBEpII>)KEHO, 110, B IIOPiBHSHHI 3 INIACTUYHUMU CLUHTUJISITOPAMU,
YSO:Ce i YAG:Ce maloTh BUCOKY pajiiallifiHy CTiliKiCTb i 3HaUHO OifIbIINI CBITJIOBUII BUXiJI, ajle yac 3aracanHs AJis
HUX € 3HaYHO Gi/IbIINM, 1[0 MOXKe OyTH iCTOTHUM CTPUMYIOUUM YMHHUKOM IJ1s1 IEPCIIEKTUB BUKOPUCTAHHS X
CLIMHTUJISITOPIB B eKcriepuMeHTax Ha BAK. BukoHaHO JoCiI>)KEHHSI HaBeJleHOi aKTUBHOCTI B 3pa3Kax

cuuHTUnaTopi YSO:Ce i YAG:Ce. 3po6yieHO BUCHOBOK, 1110 ITpy onpomiHeHHi 3paskiB YSO:Ce i YAG:Ce doTtoHamu



raJibMiBHOTO BUITPOMIHIOBaHHS BilOyBa€eThCS iX aKTMBallis 3 HApoKeHHAIM izotomnis 141Ce, 139Ce i 88Y. Yac xurts

IJMX i30TOIiB NOPiBHSHO BEJIMKUY i MO’KE€ CTBOPUTH JOJATKOBI TPYAHOLLi PYU pEECTPAllii YaCTUHOK IETEKTOPOM Ha
OCHOBI IJUX KOMIIO3ULIITHNX CLIMHTUJISATOPIB y Pa3i ix BUKOPUCTAaHHS B MICLISX, [I€ CIIOCTEPIraeTbCs BUCOKE 1030BE

HABAaHTaXEHHS HA JeTeKTOop. 3000yTi B paMKax BUKOHAHHS IIPOEKTY Pe3yJIbTaTH OOrOBOPIOBAINCS 3 (PaxiBLSIMU

CMS i moksajanucs Ha BilloBigHUX Hapanax i ceminapax B LIEPH.

Pedepar aHIJTiHCBKOIO:

The high transfer rate of the experimental information from the Large Hadron Collider (LHC) during its Run 2 has
strengthened the requirements for the distributed system that provides data processing for the CMS experiment.
The specialized KIPT computing facility (CF) is an active element of this system. It operates at Tier 2 (T2) of the
hierarchic worldwide Grid infrastructure WLCG/CMS and allocates its resources for processing of data
accumulated in the experiment and Monte Carlo generation of the CMS events. The KIPT FS was commissioned in
the CMS as a T2-center T2_UA_KIPT, and, since then, it has been the only Ukrainian site involved in the
computing infrastructure of this experiment. In 2017, a further successful support of the T2_UA_KIPT center was
provided. For the last year, more than 1.8 PB of the CMS data has been transferred for processing to the facility.
This exceeds the total amount of experimental information transferred to the site for all previous time of its
participation in the distributed LHC data processing. (In total, ~3.5 PB of CMS data has been transferred to the
T2_UA_KIPT center for processing since the LHC startup.) In spite of the hardware upgrade accomplished in 2017,
the KIPT Tier-2 center, by its computing and disk resources, is still well (by factor of ~3 - 3.5) below the CMS
requirements. Nevertheless, a high quality of its operation was provided during 2017. By the beginning of
December, the T2_UA_KIPT support in 2017 had been already accounted for within the CMS as 5.42 months of
EPR (‘Experiment Physics Responsibility') obligation fulfillment, what is a quite satisfactory result. In 2017, an
intensive work was also completed on the physics analysis of data collected in the CMS experiment. A search of
SUSY particles was carried out based of the analysis of the complete event sample (proton-proton collisions at 13
TeV) recorded in 2016. This data sample corresponds to 35.4 fb-1, what is by more than an order of magnitude
greater than the sample that we processed in 2016. Events with large missing transverse momentum ETmiss and a
reconstructed opposite-sign high transverse momentum lepton pair (ee, e , or ) were selected. Possible processes
leading to such a signature include production of opposite-sign slepton or chargino pair in the intermediate state.
The event selection criteria were optimized to provide "optimal" conditions for observation of signals been looked
for (so-called signal regions). Estimation of the systematic uncertainties was performed through formation of
control event samples for each of the background contributions with determination of corresponding control
kinematic regions. In case of final states with the same-flavor leptons, a way of the analysis was chosen which is
based on formation of a flavor-symmetric background event sample (including, in particular, production of double
(tt) and single (tW) top quarks, as well as pairs WW and WZ, if in the latter case one of the 2 reconstructed leptons
is a W decay product). A statistical analysis was carried out with providing elimination of a lot of slepton, chargino
and neutralino 01 mass combinations at the confidence level of CL=95%. The work on the CMS detector endcap
hadronic calorimeter (HCAL) upgrades was continued. With the aim of searching for promising radiation-resistant
scintillation materials for the CMS hadron calorimetry, a study of radiation properties of single-crystal YSO:Ce and
YAG:Ce scintillators and composite scintillators based on them was performed. The results confirm that, compared
to plastic scintillators presently used in the HCAL, YSO:Ce and YAG:Ce provide a high radiation hardness and
considerably greater light yield. However, they are featured with a substantially greater signal decay time, what
appears to be essentially restrictive for prospects of their usage in the LHC experiments. A study of the induced
radioactivity in the YSO:Ce and YAG:Ce samples has been carried out. A conclusion was made that irradiation of
these samples by bremsstrahlung photons results in activation due to production of the 141Ce, 139Ce and 88Y
isotopes. These isotopes have sufficiently big decay time to become a source of additional difficulties in particle
registration with a detector based on such composite scintillators in case of their usage in places subjected to high
irradiation doses. The results obtained within fulfillment of this project were discussed with CMS experts and
reported at the corresponding meetings at CERN.
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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: Bucoka inTeHncuBHicts nocrymy indopmariii 3 Besmkoro agponHoro kosaiigepa (BAK) B 2-My ceanci
11oro po60TH IOCUJINJIAa BUMOTH JI0 PO3IOJieH0] CUCTeMHU, 110 3abe3redye 00poOKy naHux ekcriepumeHTy CMS.
CnienianizoBanuii o6unciioBanbHuil KoMmiieke (OK) HHL XTI € akTHBHUM e/1eMeHTOM Lii€l CUCTeMHU, MTPall0I0uU
Ha 2-my spyci (T2) iepapxiunoi rpig-indgpacrpykrypu WLCG/CMS, i iioro pecypcu BUKOPUCTOBYIOTLCS [IJIs1
00pOOKY HAaKOMMYYyBaHOI B eKcriepuMeHTi indopMaliii, a Takox reHepauii noniit CMS metomom MonTe-Kapio. OK
HHII X®TI 3apeectpoano y 6a3i CMS nin im'asm T2_UA_KIPT, i ne € egunum B Ykpaini T2-1ieHTpoM
inpopmaniiHO-064KCII0BaIBHOI iIHPPACTPYKTYpU LBOTO eKcriepuMeHTy. Y 2017 p. 31iliCHeHO nojabuly yCIilHY
nigTpumky nentpy T2_UA_KIPT. 3a pik Ha KOMIUIEKC NepeiaHo st 06po6oku noHay, 1.8 [letabailT gaHux, sKi
aKyMyJIol0Thes B ekcriepumenTi CMS. Lle 6isbllie HiXK 3a Bech IOIepeiHiil 4ac yyacTi KOMIJIEKCY B PO3IOAiIeHii
06po6ui naHux 3 BAK. B 2017 p. 3a6e31e4eHo BUCOKY SKiCTb pOoO0TH KoMILIeKcy. CTaHOM Ha I104YaTOK IPYAHS
KepiBHULTBOM CMS nigTpuMKy Komiuiekey T2_U

ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 2017 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

BigmoBigasbHUH 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

[lynsra Mukosa ®enopoBuy




