O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMeP: 0215U004436

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0114U007357

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 16-04-2015

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramy: Vuacts B cepBiCHOMY 0GCIyrOByBaHHI alpOHHOTO KajiopumeTpa aerekropa CMS i itoro

MoJepHi3alii 1711 yMOB MiABUINEHOI CBITUMOCTI BesmMKoro ajpoHHOro KoJsanjepa
IToyaTok eramy: 12.2014
3akiH4YeHHs eTamy: 12.2014

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:

Tenedon: 0573356371 0573353533

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo;pxeum:: npoct. [Tepemory, 10, m. Kuis, KuiBcbka 061., 01135, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221, 380444814763

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: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BugaTkis i KpegurysaHHs (KITKBK): 2209020

dakTHyHHi 00car ¢piHaHCYBaHHS (THC. IPH.): 70




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

YuacTb B cepBiCHOMY 00CJIyrOBYBaHHi aJpOHHOrO Kajopumerpa gerekropa CMS i iioro mogepHizatii 111 yMOB

i BUIIIEHOI CBITUMOCTI BesIMKoro agpoHHOro Kojangepa

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Participation in service of a hadron calorimeter of the detector CMS and its modernization for conditions of the
increased luminosity of the Large Hadron Collider

Pedepar yKpaiHCBKOIO:

[1poioB>)K€HO BUBYEHHS 3aJIESKHOCTI Jerpaalii CBiTJIOBOr0 BUXOAY Bif IOTY>KHOCTI 03U 1114 cuuHTUAnSTOpa SCSN-
81 (Kuraray, Japan), 3 IKOro BUTOTOBJIEHI aKTHBHI esleMeHTH afpoHHoro kanopumerpa (HCAL) netexkropy CMS.
OnpomiHeHHs IPOBOAUIIOCS rajibMiBHUMU (POTOHAMU Ha JIiHIMHOMY NprcKopioBaui esiekTpoHis HHI] XTI 10 MeB
Io iHTerpanbHOi f1o3u 4.3 Mpag, nipu Temri 0.23, 0.12 i 0.018 Mpan /roz. CTymiHb MOMKOIPKEHHS CLIUHTUIISITOPA
BM3HAyYasacs 3a BEJIMYMHOIO BiTHOCUHM IOJIOXKEHHS LEHTPY ?-MiKy (IpKkepesio 239Pu) nicsist onpomiHeHHS 10
TIOJIOKEHHS LIEHTPY ?-TIiKy [0 ONpoMiHeHHs. [TokazaHo, 0 CBITJIOBUM BUXiJ, [IPY MiHIMaJbHIN ITOTY>KHOCTI 103U
ckianae auie 54 % Bin BeJIMYMHY, 1O BifIoBinae HeonpomiHeHnM 3paskam. Opepskani B HHI X®TI pesyabratu
IO3BOJIMJIN TIOSICHUTY 3HaYHY PO30DKHICTh MK peajlbHUM 3MEHIIEHHSIM CUTHAJY BiJl aKTUBHUX €J1eMEHTIB
TOPLEBUX afpoHHUX KajopumeTpis (HE) CMS miciig 3aBeplleHHs IEPIIOro CEaHCY BUMIPIOBAaHb Ha CyllepKoJanjepi
LHC i 3po6sieHnMHU Ha CTafii IPOeKTyBaHHS ycTaHOBKM CMS ouiHkamu. 3po6seHO ONPpOMiHEHHS 3pa3KiB
cuuHTUgTopiB SCSN-811 UPS -923a (ICMA, XapkiB) nipu BinHOCHO Masii (20 kpazn /rof,.) HOTY>KHOCTI 103U B
yucromy (99.9%) a3oTi, i BUMIpsIHO CBITJIOBUI BUXif, 3 IUX 3pa3KiB. ONPOMiHEHHS B YUCTOMY a30Ti He IIPUBEJIO JI0
SIKOTO-HeOyIb MiABUIIEHHS pafialiliHOI CTIMKOCTI 151 060X TUIIB CUUHTUISATOPIB. BUKOHAHO TaKOXK [OCIiIKEHHS
pagianiiiHoi criiikocTi pinkoro cuuntunstopa EJ-309 (Eljen Tech., CILA), sikuil Mae BUCOKY SICKPaBiCTb i BBaXKA€TbCS
nepcreKTUBHUM BapiaHToM 3amiHu aJ1st SCSN - 81. [l nopuii EJ-309, siky 6ys10 i3071b0BaHO Bif, OBITPS Ipu
onpominenHi o 5 Mpag ripu temni 0.16 Mpag /rof,., skiii-He6yab Aerpajalii CBITJIOBOro BUX0/1a B MeXKaxX ITOMUJIOK
BuMipiB (+0.03 %) He 3adikcoBaHO. KOHTAKT MOBEPXHi CUMHTUIISITOPA 3 [IOBITPSIM B IIPOLIECi OIIPOMiHEHHS
MIPU3BOIUTD A0 ~2-KPAaTHOTO 3MEHIIEHHS CUTHANY. Pe3ybTaT 3 BUBYEHHS pafiallifHOI CTIHKOCTI CLUMHTUIIATOPIB,
sKi 6ys10 ozepskaHo B HHIT X®TI B pamKax BUKOHAHHSI LIbOTO IIPOEKTY, JOKJIaAaINCs Ha ceMiHapax i KOH(pepeHLisx

ekcnepumenTy CMS, i 1ii pesysbratu 6yso nigreepakeHo B FNAL (CILA) ta iHmux 1abopaTopisix CBITy.

Pedepar aHIJIiHCBKOIO:

Studying of dependence of degradation of a light yield on dose power for SCSN-81 scintillator (Kuraray, Japan) is
continued from which active elements of a hadron calorimeter (HCAL) to the detector CMS are made. Radiation
was carried out by brake photons on linear accelerators of electrons of NSC KIPT of 10 MEV to an integrated dose
4.3 Mrad at rate of 0.23, 0.12 and 0.018 Mrad / hour. The damage rate of scintillator was determined by the size of
the relation of position of the center ?-nuka (a source 239Pu) after radiation before position of the center ?-nuka
before radiation. It is shown that the light yield at the minimum power of a dose makes only 54% of size which
answers unirradiated samples. The results received in NSC KIPT allowed to explain also an essential difference
between real reduction of a signal from active elements of face hadron calorimeters (HE) of CMS after end of the
first session of measurements on a superkolayder of LHC and the estimates made at a CMS installation design
stage. Radiation of samples of SCSN-81 and UPS scintillators - 923a is executed (ISMA, Kharkov) at rather small (20
kpap / hour) dose capacities in pure (99.9%) nitrogen, the light yield from these samples is also measured.
Radiation in pure nitrogen didn't lead to any increase in radiation firmness for both types of scintillators. Also
research of radiation firmness of liquid EJ-309 scintillator (Eljen Tech is executed., the USA) which has high
brightness and it is considered perspective option of replacement for SCSN - 81. For a portion of EJ-309 which was
isolated from air at radiation to 5 Mrad at rate of 0.16 Mrad / hour, any degradation of a light yield within errors of



measurements (+x0.03%) it isn't recorded. Contact of a surface of scintillator with air in the course of radiation
brings to ~ to 2-fold reduction of a signal. Results on studying of radiation firmness of scintillators which were
received in NSC KIPT within implementation of this project, were reported at seminars and conferences of
experiment of CMS, and these results were confirmed in FNAL (USA) and in other laboratories of the world.

Inpexc YIK: 004.3-185.4; 004.7-185.4, 004; 539. 12

Koau TemaTHYHHUX PyOpPHK: 50.07.03

KepiBHuUKH po6oTH

BiacHe IIpizBume Im'sa I10-6aTbKOBI: Copokin I1aBno BosiogumMuposuy
HaykoBH# CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



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

Hasga HTII ykpaiHCBKOIO: PexomeHpalii 1o 10 BUGOPY MaTepiasis, 711 BUTOTOBJIEHHS TIJIACTUH AETEKTOPA
CMS aZipOHHOrO KaJIOpMMETPaA i MOro Mo epHisalii 1Jist YMOB MiBUILEHOI CBITUMOCTI BesIMKOro aipoOHHOro

KoJlangepa

HasBa HTII aHr/1ificbKO¥0: Recommendations about a choice of materials, for production of plates of the
detector CMS of a hadron calorimeter and its modernization for conditions of the increased luminosity of the
Large hadron collider

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'asmy3b 3acTOCyBaHHS:

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Ogxum 3 BaskvBux HanpsiMKiB po6iT, BUKoHyBanux B HHIL XOTI B pamkax ekcriepumeHTy CMS Ha
BAK, e mocnimkeHHs, [10B's3aHi 3 aipoHHUM KanopumeTrpom (HCAL) nerekropa CMS. 3HauHa yBara, sika B JaHui
4ac NpUAiNSEeThCs UM poboTaM B ekcriepumeHTi CMS, 06yMoBIIeHa, 3 0OHOTO 60KY, IIJIaHOBOIO 3yNMHKOI0 BAK Ha
noyatky 2013 p., a 3 iHIIOro - NJIaHaMu MOTro MOETANHOI MOEPHi3allii 3i 3HaYHUM (y IIEPCIIEKTUBI - Ha TOPSTOK)
30iIbIIEHHSM CBITUMOCTI. [IpOIOBXXeHO BUBYEHHS 3aJI€KHOCTI JerpajaLii CBiTIOBOTO BUXOY Bifj TOTY>XHOCTI 403U
1751 cuuHTunstopa SCSN-81 (Kuraray, Japan), 3 IKOro BUrOTOBJI€HI aKTHBHI €JIEMEHTH aJlpOHHOTO KaJIOpUMETpa
(HCAL) nerexkropy CMS. OnpomiHeHHS NPOBOAMJIOCS FajlbMiBHUMU (POTOHAMU Ha JIiHIHTHOMY IIPUCKOPIOBayi
enextpoHiB HHI] XOTI 10 MeB o interpanphoi no3u 4.3 Mpag nipu temi 0.23, 0.12 1 0.018 Mpag /ron. CTyniHb
MOIIKOKEHHS CLIMHTUIIATOPA BU3HAYaslacsl 3a BeJIMYMHOIO BiTHOCHHU ITOJIOXKEHHS LIeHTPY ?-TiKy (mkepeso 239Pu)
ITiCJIg ONIPOMIHEHHS [10 TIOJIOKEHHS LIEHTPY ?-MiKY 4O ONpOMiHEHHH. [I0Ka3aHo, 10 CBITJIOBUI BUXIiA, [1pU

MiHIMaJIbHIV IOTY>XKHOCTI 103
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 2014 pik
3aKiHYeHHs eTamy:
Crno>kuBayi npo,uyKuii': CninpHoTa BeecBiTHbOTO rpina Bennkoro agpoHHoro kosnannepa (LJEPH)
IlepcrieKTHBHI PUHKH: Vkpaina, Poccisi, Kpailu 6IMKHBOTO Ta HAJbHBOTO 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
Bbyneupkuit Oner Onerosuy
l'opbenko €sren CrernaHoBuY
Knimenko Kim OnekcaHnpoBuy
Kizka Banepiit OsekcaHIpoBuY
JleBuyk Jleonin ['eHHANINOBIY
Jlyk'ssHenko Cepriit TumodirioBuy
[Tonos Bikrop [Tnnunosuy
[TpucraBka Onexkcanap CepriioBuy

CopokiH I1aBno BonogumupoBuy

BigmoBigasbHUH 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

HexkmonoB IBan MaTBiiioBrUY




