O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0215U002152

Jep>KaBHHH peecTpaliliHui HoMep: 0114U002953

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 05-02-2015

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3ssa erany: Ilintpumka T2-uentpy T2_UA_KIPT rpia-indpacrpykrypu CMS i aHasi3 300yTHX B LIbOMY
€KCIIEpUMEHTI [JaHUX; BUBUEHHS PAJialliiHOI CTIMKOCTI CUMHTUWISILIMHYX MaTepiasliB [JIs1 TOP-L€BUX aIPOHHUX

KajJlopuMeTpiB nerekropa CMS
ITouaTok eTamy: 04.2014
3akiH4YeHHs eTamy: 12.2014

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaHMEHYBaHHS IOPHAHYHOI 0cooH (a6o ITIB PpiznyHOi 0cO6H): HauioHanbHMiT HayKOBUIA

ueHTp "XapkiBcbkuil ¢isuko-rexHiuHui inctutyT" HAH Ykpainu
Kopg, 3a €IPIIOY: 14312223

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

TenedoHn: (057) 3353530, (057) 3351688

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



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 00car ¢piHaHCYBaHHS (THC. TPH.): 75




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Yyacts HHIJ XOTI B 06po61i fanux ekcriepumenTy CMS Ha Benmkomy agpoHHoMy Kosanzepi B LIEPH i
IOCTTHULILKUX pob0Tax 3 MOAEPHi3allil aipoHHOi KasopumeTpii feTekropa CMS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Participation of NSC KIPT in data processing of experiment of CMS on the Large Hadron Collider in CERN, and as
research works on modernization of a hadron calorimetry of the detector CMS

Pedepar yKpaiHCBKOIO:

CrneunianizoBanuii o6uyucaoBanbHuil Kommekce (OK) HHL XOTI (T2-uentp T2_UA_KIPT) € akTUBHUM €JIEMEHTOM
rpig-iHpacTpykTypu ekcnepumenty CMS, npauorouu Ha ii 2-my "apyci”. ¥ 2014 p. 6yj10 BUKOHAHO BEJIMKUNA 06CST
POGIT 3 MiAroToBKU iHPOPMaLIHO-064YMCII0BaIbHOI iHPpacTpykTypy CMS 10 HOBOTO CEaHCY, SIKUi1 PO3TIOYHETbCS
Ha nioyatky 2015 p, i B skomy Bennkuii anponHuii konaigep (BAK) 6yne mpawoBaty 3i CBOIMU IPOEKTHUMU
rapaMeTpamy - €HEPrielo 3iTKHEHHS IPOTOHIB ~13-14 TeB i cBiTnmicTio ~1034 cm-2c¢-1. HaliBaXXIMBIilIMM 3aX0[0M B
ekcnepuMeHnTi CMS B pamKkax IiAroToBKU 10 2-To ceancy po6otu BAK 6ysia reHepasnbHa nepeBipKa HanepenoHi
3aIyCKy Kojaiiepa npauesfaTHocCTi Beiei iHppacTtpykrypu CMS 11 06po6KY JaHUX -

"Computing/Software /Analysis (CSA) Challenge - 2014", 0 rnpoBesieHo B sunHi-BepecHi 2014 p. [Tinrotoska g0 Ta
3abe3nevyeHHs 6e3rnocepenboi ydacti B HboMmy T2-nentpy T2_UA_KIPT 6ys10 ogHUM 3 TOJIOBHUX 3aBJJaHHb JaHOTO
npoekty Ha 2014 pik. LIs yqyacTb BU3Ha4ae NepCrneKTUBY NOJablIoi 00pOOKY JaHUX eKkcriepuMeHTy CMS Ha
komiuiekci T2_UA_KIPT B nepiog 2-ro ceancy pobotu BAK. Hespaxkaiouu Ha TpyAHOLi, 06yMOBIIeH] HeoJikoMm (B
1.5-2 pasu mogo Bumor CMS) 06unCIIOBaNbHUX i IUCKOBUX PECYPCIB i HEJOCTATHHOIO MIMPUHOIO KaHaJly 3B'SI3KY,
BJasIOCs 3a0€3MEeYMTH BUCOKY CTabiNbHICT i HafiliHiCTh pobotu T2-1ientpy T2_UA_KIPT, 1m0 103B0NMIO
KOMILJIEKCY B34TH IIOBHOMacIITabHy yyacTb B CSA Challenge-2014. B pesynbTari Liei yqacTi Ha KOMILIEKC 6YJI0
nepenato ~100 Tepab6aiit jaHux CMS (B 0CHOBHOMY, 3reHepoBaHUX MeTosloM MoHTe-KapJio nogiii), mo
IIOPiBHSIHHO 3 PiYHOIO Ilepeiayelo Ha KOMIUIEKC JaHMX 3 KoJlaliepa B Ilepio epuoro ceancy poootu BAK.
[HTE€HCHBHICTb BUKOPUCTAHHS Or0 004K CIIIOBAJIBHUX pecypciB 3 no4atky 2014 p. cknana nonan 30 tuc. kKHEPspec-
roflviH, 110 y MiBTOpa pasu Oisiblie, YUM 3a [onepenHiil pik. B peaysnbrati kepiBHULTBO CMS 3anporioHyBano
3apaxyBaty niaTpumky kommekcey T2_UA_KIPT B 2014 p. na piBHi 9.5 FTE-Mics11iB po6iT B paMKax €eKCIIepUMEHTY
CMS, mo 3Ha4HO 6isblie, HX B IONIEPEeAH] POKHY, i B3araji € BeJIbMU BUCOKMM [TOKa3HUKOM. ByJI0 TaKOK BUKOHAHO
3HAYHUI 06CAT po6iT 3 Pi3UYHOro aHali3y BXXe OTPUMaHUX B ekcriepuMeHTi CMS panux. [TpogoBKeHo nouyk
SUSY-4acCTUHOK, BUBYAIOTHCS iHKJIIO3UBHE HAPOIPKEHHS ~ME30HIB B IPOTOH-TIPOTOHHUX 3iTKHEHHSIX, 4 TAKOX
npouecu Jlpesia-SIHa B KiHeMaTU4HiN 006J1aCTi, 10 Bif[IOBila€ yTBOPEHHIO Z-0030H4, 3 Bifl[IpallOBAHHIM
aJITOPUTMIB IE€KOHBOJIIOLi CIIEKTPiB Mac MIOOHHUX Nap. [IpofoBKeHO pob0OTH 3 MOAEPHi3allii TOPLEBUX apPOHHUX
kasnopumetpis (HE) netekropa CMS. [TinTBepIykKeHO BUSBJIEHY paHillle 3ajIe>KHICTh pafialliiHOTO YIIKOAKEHHS
IIJIACTUYHOTO CLMHTUJISATOPA Bifl MOTY>KHOCTI 103U OIIPOMiHEHHS, 10 JO3BOJIMJIO [TOSICHUTU iCTOTHO OiJbIy
JEerpajfaLilo CBITJIOBUXOAY Bifi CHUHTUJISITOPIB B TOPLIEBUX aJIpPOHHUX KaJlOpUMeTpax gertekropa CMS, B IOPiBHSIHHI
3 OLliHKaMy, siKi 6yJ10 3po6iieHo nepe 3anyckom BAK. [TpoBeneHo onpoMiHeHHS 3pa3KiB CUMHTUANATOPIB SCSN-811i
UPS-923A nipu BiHOCHO Madniii (20 Kpaj/rof.) HOTYy>KHOCTI 1031 B uncToMy (99.9%) a3oTi, i BUMIpSIHO CBIT/IOBUXIT, 3
11X 3pa3KiB. OIIPOMiHEHHSI B UMCTOMY a30Ti HE PUBEJIO [0 IKOro-HeOy b MiIBULEHHS CTIHKOCTI 10 BiIHOLIEHHIO
IO pafianiliHOro BILJIMBY IJ1s1 060X THUIIIB CLIMHTUJIATOPIB. BUKOHAHO IOCTimKeHHS panianiiiHoi CTIKOCTI pigkoro
cuuHTUnsaTopa EJ-309, skuiil Bosozie BUCOKOIO SICKPABICTIO i BBAYKAETHCS IEPCIIEKTUBHUM BapiaHTOM 3aMiHU 1Jid
SCSN-81. Inst nopuii EJ-309, i30510BaHOI0 Bif, IOBITPsl IPU ONIpOMiHeHHi 10 5 Mpag npu Temni 0.16 Mpag /rog,
SIKUN-HeOyOb Jerpajalii CBiTJIOBUXOLY B MeXax N0X1O6KM BUMipIoBaHsb (+0.03%) He 3adikcoBaHO. KOHTaKT NOBEPXHI

CLUMHTUJIATOPA 3 [TIOBITPSM B IPOLIECI OIIPOMIHEHHS IIPU3BOLUTH A0 ~2-KPAaTHOTO 3MEHIIEHHS CBITIOBUXOLY.

Pedepart aHIJ1ilCHKOIO:



The specialized computer system (CS) of NSC KIPT (T2_UA_KIPT T2 center) is an active element of grid-
infrastructure of experiment of CMS, working at its 2nd "circle". In 2014 large volume of works on preparation of
information infrastructure of CMS by a new season which will begin at the beginning of 2015 in which the Large
Hadron Collider (LHC) will work with the design parameters - energy of collision of protons ~ 13-14 TEV and
luminosity ~ 1034 cm-2s-1 was executed. General check on the eve of start of a collider of operability of all
infrastructure of CMS for data processing - "Computing /software /analysis (CSA) Challenge - 2014" was the major
action in experiment of CMS within preparation for the 2nd session the LHC that is carried out in July-September
in 2014. Preparation to and ensuring direct participation of T2_UA_KIPT T2 center in it was one of the main
zavdann of this project for 2014. This participation defines prospects of the subsequent data processing of
experiment of CMS on the T2_UA_KIPT complex in the period of the 2nd session the LHC. Despite of the
difficulties caused by a shortcoming (by 1.5-2 times concerning requirements of CMS) computing and disk
resources and the insufficient width of a communication channel, it was succeeded to provide high stability and
reliability of work of T2 center of T2_UA_KIPT that allowed a complex to take full-scale part in CSA Challenge-
2014. As a result of this participation to a complex it was told ~ 100 Terabyte of data of CMS (generally the generate
by the Monte-Carlo method of events) that is comparable with annual transfer on a complex of data from a collider
in the period of the first session the LHC. Intensity of use of its computing resources since the beginning of 2014
made over 30 thousand khepspec-hours that is one and a half times more, than for previous year. As a result the
management of CMS suggested to reckon support of the T2_UA_KIPT complex in 2014. at the level of 9.5 fte-
months of works within experiment of CMS that much more, than in previous years, and in general is very high
rate. The considerable amount of works was also executed from the physical analysis of the data which are already
obtained in experiment by CMS. It is continued search of susy-particles, are studied to the inklyuziyena of the
birth? - me3oHiB in a proton-protonnikh collisions, and also processes Drella-Yana in kinematic area which
answers formation of a z-boson, with working off of algorithms of a dekonvolyution of ranges of mass of muonic
couples. It is continued works on modernization of face hadron calorimeters (HE) of the detector CMS. The
dependence of radiation damage of plastic scintillator on the power of a dose of radiation found earlier which
allowed to explain significantly big degradation of a svetovykhod from scintillators in face hadron calorimeters of
the detector CMS, in comparison with estimates which were made before start the LHC is confirmed. Radiation of
samples of Scsn-81 and Ups-923a scintillators is carried out at rather small (20 xpag, / hour) dose capacities in
pure (99.9%) nitrogen, it is also measured cBetoBbIxo from these samples. Radiation in pure nitrogen didn't lead
to any increase of firmness in relation to radiation influence for both types of scintillators. Research of radiation
firmness of liquid Ej-309 scintillator which owns high brightness is executed and it is considered perspective
option of replacement for Scsn-81. For a portion of Ej-309 isolated from air at radiation to 5 Mrad at rate of 0.16
Mrad / hour, any degradation of a svetovykhod within an error of measurements (+0.03%) isn't recorded. Contact
of a surface of scintillator with air in the course of radiation brings to ~ to 2-fold reduction of a svetovykhod.

Ingexc YIK: 539.12.04, 004; 539.12

Koau TeMaTHYHHX PyOPHK: 29.15.35

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im's I10-6aThKOBI: JleBuyk Jleonin ['ennapiitoBny
HaykoBHi# CTYIiHb: k. {.-M. H.

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Haszsa HTII ykpaiHCBKOIO: [Iponosuuii Ta METOAMKY 3 06POGKH eKCIIEPUMEHTAJIBHYX JAHHKX 3 Besmkoro

agpoHHoro KoJsaingepa B HEPH. IIpono3uiii Ta MeToOuKY 3 MOZepHi3allii agpoHHOI KanopuMeTpii gerekropa CMS
Hazpa HTII anriiicbKo0: KIPT Participation in the CMS Experiment at the Large Hadron Collider at CERN
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:

OTpumaHi pe3yJbTaTH:

l'asmy3b 3acTOCyBaHHS: [IpupoHuyi Ta TEXHIYHI HAyKu

PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: V 2014 p. 6y710 BUKOHAHO BEMKMIA 06CAT POGIT 3 MATOTOBKY iHMOPMALiTHO-06YHCITIOBAIBHOI
iHppacTpykTypu excriepumenTy CMS 1o HoBoro ceaHcy po6oTu BAK, sxuil posnouHeTscs Ha nodatky 2015 p., i B
SKOMY KoJiaiiiep Oyie [palLoBaTy 3i CBOIMM IPOEKTHUMU IapaMeTpPaMU - €HEPTi€lo 3iTKHEHHs IPOTOHIB ~13-14
TeB i cBiTuMicTIO ~1034 cMm-2c-1. HaliBaxknuBimmum 3axogom CMS B paMKax MiJrOTOBKY 0 2-TO ceaHcy pobotu BAK
OyJia reHepajibHa IlepeBipka HallepeJoiHi 3alycKy Kojaiaepa npauesnaTHocTi Beiei ingpactpykrypu CMS ns
06pobku gaHux - "Computing /Software /Analysis (CSA) Challenge - 2014", mo nposesneHo B aunHi-sepecHi 2014 p.
CrneunianizoBanuii o6uncaosanbiuil komminekce (OK) HHL XOTI (T2-uentp T2_UA_KIPT) € akTUBHUM €J1eMEHTOM
rpif-iHQpacTpyKTypH, CTBOPEHOI A 06pobku ganux CMS, i ycrnimHo npautoe Ha ii 2-my "sapyci”. [Tinrotoska o ta
3abesnevyeHHs 6e3nocepennboi yuacti T2-uentpy CMS T2_UA_KIPT B CSA Challenge - 2014 6ys10 ofHUM 3
rOJIOBHMX 3aBJJaHHB JaHOTro NNpoeKTy Ha 2014 pik. 111 y4acTb BU3HaAYa€ NePCIEKTHUBY MOAANBLIOI OOPOOKYU JAaHUX

exkcriepuMenTy CMS H
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
BnposaaskenHss HTII: Bnposamkeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: 2014
3aKiHYeHHs eTamy:
Cno>kuBaui Hpo,uyKuii: crinpHOTa BeecsiTHbOTO rpifa Besmkoro anpoHHoro konangepa (LEPH)
IlepcrieKTHBHI PUHKH: Vkpaina, Pocis, KpaiHu 6J1KHbOTa Ta JAJIbHBOTO 3aPyBiKoKSL.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:



IX. Bi6sriorpadiuHuii onuc

X. 3aKJII0YHI BiTOMOCTi
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
Byneupkuit Osner Onerosuy
Knimenko Kim OnekcaHnpoBuy
Kiska Banepiit OsekcangpoBuy
JleBuyk Jleonin ['eHHAIINOBUY
Jlyk'ssnenko Cepriit TumodirioBuy
[Tonos Biktop [Tnnunosuy
[TpucraBka Onekcanap CepriioBuy

CopokiH I1aBno BonogumupoBuy

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTparop

KepiBHuK Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 3a peeCcTpallil0o HAayKOBOIi

OisIIBHOCTI

HexmonoB IBaH MaTBilioBUY




