®opwma N 24

+

ARIeL: ®u3nka Ha Oyaymux e’ e~ KoJulaiigepax

PykoBogurens npoekta — JI.B. Kanunosckas

Bamecrurenb pykopoauTess mpoekta — M.P. Boitko

.P. Boiiko, E.B. Hpiapiko, A.C. 2Kemuyros, JI.B. Kasmnnosckasi,
E.O. Jlynenko, FO.A. Hedenos, .M. Hosukos, H.E. Ilyxaesa,
C.C. PzaeBa, JI.A. Pymannes, A. Poimbekosa, P.P. Cajpikos,

A.A. Canponos, I1.B. sbinkun, HIOBII, JIAII, OHAH, /yona, Poccuas,
A.B. Ap6ysos, C.I'. Bounapeunko, JIT®, OUAU, /yona, Poccua,
1.C. [lenesantox, JIUT, OUAU, /Tyona, Poccus,

N.K. Ckasipos, Ynusepcumem “Ayona”, Jyoma, Poccuas,

[''B. ®enorosua, HADP CO PAH, Hosocubupck, Poccua,

B.JI. Epmonpunk, B.B. Makapenko HUHW HAII BI'Y, Munck, Bearopyccua,
I'. Hanasa, Ynueepcumem [annosepa, Iepmanus,

O.N. Beperun, B.A. Kunnb, Ynusepcumem Iambypaa, Tepmarui,
C.A. Amopoco, A.A. T'nasos, DESY, Tambype, I'epmarus,

C. Pumann, T. Pumann, DESY, Iotdmen, Iepmanu.s,

T. Coécrpang, Ynusepcumem JIynd, Ilseyua,

A. Tnyza, Ynusepcumem Kamosuue, Cunesusn, [orvwa,

3. Boc, C. Anax, Hnecmumym Hdeproti Quauru, Kpaxos, Iorvwa

JATA ITPEACTABJIEHUA ITPOEKTA B HOO 7 7

JTATA HTC JTABOPATOPUN  712.0472018r. HOMEP TOKYMEHTA HTC 2018-4

JATA TIPEJACTABJIEHNA OU30BOCHOBAHUA HA CEMUHAPE JIABOPATOPUN

“11 Anpesst 20181




3.2 AwnbHortanug

OCHOBHOI TIe/TBI0 HACTOSIIETO MPOEKTA STBJISIETCS MOATOTOBKA TPOTPAMMBI (DU3HIECKIX
HCCJIeIOBAHWUH JIJIST BEICOKOYHEPTETHIHOIO 3JIeKTPOH-TI03UTPOHHOrO Kostaiinepa (DITK)
caenyiomiero nokosenud. [HIupoko pacupocrpaneno muenue, 4ro 1K dyaer cieayonum
KPYIHBIM MEKIyHAPOIHBIM KOJLIAHIePOM, KOTOPBIN CYIIECTBEHHO VJIVUIIAT HAIlle ITOHU-
MaHue (byHIaMEeHTAIBHON CTPYKTYPbI MATEPUH.

Hamra rpymnma Bkio4daer B cebst KaK 9KCIEPUMEHTATOPOB, TAK M TEOPETUKOB, PabOTAIO-
mux B 00/1acTH (PpU3MKKM BHICOKUX dHepruil. Harmm skcnepumenTaropsl paboTaioT B KOJLIa-
Gopanuu CLICdp (nerektop u dusuka wa kosutaiinepe CLIC), ¢ BOBMOZKHBIM paCIIHDEHH-
eM 10 yyactus B Kosunaiiaepe CEPC. ['pynna TeopeTukoB 3ansaTa pa3paboTKoil coBpeMen-
HBIX CPEJICTB J/IsI IIPEIU3HOHHBIX PACUeTOB (PU3HIECKHUX IIPOIECCOB, KOTOPbIE OyIYT UCCIe-
noBarbest Ha Oyaymux DITK.

B npoekTe mbI peicTaBisieM miaH padoOT, KOTOPbIE MBI Oy/IeM BBHITIOJHITH B PAMKaX
MOJITOTOBKY UCCJIe10BaTeIbCKOM TTporpammbl Ha DK, [I1s mo1HOTO nemoip30BaHust HAY -
Horo norennuaita DK HeobXomuMO yJIyUIIMIUTE KaK IKCIEPUMEHTATHHYIO METOIUKY, TaK
U TOYHOCTH TeopeTHdecKnX pacderoB. (C IKCIEPUMEHTATBbHON CTOPOHBI, MBI MPOBEIEM
onenky 4yscrBuresibHOCTH DK K pasyimunbiM pusnaeckum HAOIIOMAEMBIM W HOBBIM
puznaeckum sgBeHuSIM, HCIOAL3ys Momenb merekropa CLICdp B kadecrBe pabouero
crienapusi. B arom uccsreioBarny 6y1eT BHITTOJTHEHO MTOJTHOE MOJIETUPOBAHNE U PEKOHCTPY K-
U CUTHAJILHBIX U (DOHOBBIX COOBITHI. C TeOpeTHIecKoil CTOPOHBI, Mbl OYIeM pa3BHBATD
HpPOTrPaAMMHBIE CPEJICTBA /I MPEIe3HOHHON TeOPeTUIecKoil MOIIePKKU SKCIIEPUMEHTOB
Ha IIIK ¢ ydeToM MOTHBIX OTHOMETIEBHIX TMOMPABOK, & TaK¥Ke BEAYITUX PaIAATHOHHBIX
HOMPABOK HA JBYX-, TPEX- U YeTHIPEXIeTIeBOM yPOBHsIX. B wacTHOCTH, OyIeT pa3dpaboran
MomnTe-Kapio remepaTop A1 pa3/IngaHbIX MPOIECCOB MIPH CTOJTKHOBEHUSIX MOJISTPU30BAHHBIX
9JIEKTPOH-TIO3UTPOHHBIX ITYYKOB.

Hamra rpynna umeer Gostee wem 20-s1eTHU onBIT paboThl B 3TO# o0nactu. Mbr yuact-
BoBasim B dkcnepumentax DELPHI (LEP1 u LEP2), ATLAS u CMS (LHC), BESIII
(BEPCII). MbI Takzke y9acTBOBAIN B CIAEAYIONMX HPOCKTAX TEOPETHIECKON MOIIePKKH
skcnepumentos: ZFITTER (LEP1 u LEP2), HECTOR (HERA), MCSANC (LHC).

OCHOBBIBasCh HA HAIIUX MPEJIBIIYIINX UCCIeTOBAHUAX, 3AIMUIIEHO 2 JTOKTOPCKUX 1
9 kaHauIATCKUX juccepranuii. Bosee 50 pabor ObLIM OIMyOJHKOBAHBI TOJHKO HaIlIei
rpymmoii (u 6osee 1000 paboT B paMKax pasiudIHbIX KoJIaboparuii).

[IpoexT npemiaraercs Ha cpok 3 roga. ObIEe KOJIMIECTBO YIACTHUKOB — 32 Y€JI0BEKA.
Sanpormennast (punancoBas noaaepxkka — 114 000 morapos CIITA ma Bech mepuot peasin-
3allMH TTPOEKTA.



3.3. BBeneumne

Haubonee akryasbHON 3a1a49eil (DU3UKU BBICOKUX ISHEPTHIl CETOMHS SIBJISIETCS MOUCK
npenesno npumenumoctu CrangaprHoii Momesn (CM). Tlpennsnonnsie nposepkun CM
OCYIIECTBISIOTCA BCEMHU JIOCTYIHBIMHU CIIOCOOAMHE, BKIIOYAsT UCCJICOBAHUA PEJIKUX PacIa-
JIOB, acTpodu3ndecKue HabIIOAeHUs | JIP., HO OCHOBHBIM HHCTPYMEHTOM BCE Ke sABISIOTCSA
YCKOPHUTEIN BBICOKHX dHepruit, u mpexke Bcero LHC. Illupoko pacnpocTpaneHo MHEHHE,
9TO CJIEAYIONUI KPYIHBIA YCKOPUTEIb JIOJKEH OBITH JeKTPOH-TIO3UTPOHHBIM KOJLIal-
aepom (ITIK). OgeBnaabivu npenmymectBavu DK B MperusnoHHBIX HCCIT0BAHUIX
ABJISIOTCA: XOPOIIO OIpe/Ie/IEHHasd KHHEeMAaTHKa HAaJaJIbHOIO COCTOSHHUS U OTCYTCTBUE
60J1bII0T0 (QOHA ATPOHHBIX IIPOILECCOB.

B Hacrostiee BpeMs paccMaTpuBaeTcst 4 Bo3MoKHbIX poekTa IITK: FCC (kosbesoii),
CEPC (kosbuesoit), ILC (mauueitneiit) u CLIC (sinneitusiit). Cpean aux CLIC npegocras-
JisieT HanboJIee MUPOKUI ClieKTp du3ndecKux ncciaeaopannii. Ha nepBoii cragnu paboThi
CLIC c¢ sueprueii 350-380 I'sB OyayT BBIMOJIHEHBI MOIEIbHO-HE3ABUCHMBIE N3MEPEHUS
cBoiicTB 6030Ha Xurrca. Macca Ton-KBapKa OVIeT U3MePATHCS C MOMOIILIO CKAHHPOBAHMST
Ha mopore poxjenus npu 350 ['sB. JIpyrue cBoiicTBa Tol-KBapKa OYIAYT ONpeIe/eHbl C
BBICOKOW TOYHOCTBIO, UCHOJIB3Ysl OOJIBIIYIO CTATUCTUKY, KOTOpas Oy/eT HAKOIJIEHA IPHU
380 I'3B. ITpu yBesmmyenuu sueprun jo 1.5-3 T3B cpoiicTBa 6030Ha Xurrca Oy/yT n3Mepennbt
C BBICOKOI TOYHOCTBIO 6,/1aroapst BHICOKOH CBETUMOCTH U OOJIBITOMY CEYEHUIO MPOIECcca
ete”™ — Hvv. Kpome Toro, npu pabore Ha BBICOKIX SHEPrugx OYIeT NPOBOIUTLCS IIOMCK
pasaudIHbIX 3 derToB 3a npeaenamu CrangaprHoit Mogesn.

JI1g BOIIOJTHEHUS BBIMIEYKA3AHHBIX 337149 TPEOYIOTCS BBICOKOTOUHBIE TEOPETHICCKUE
npesckazanus st mporeccoB CM, koTopsie OyayT u3ydarhes Ha Oy IyIIuX yCKOPUTEISIX.
B pamMkax 3T0or0 mpoexkTa MbI IIAHUPYEM Oy IUTh HOBBIE MPEICKA3aHUs s HAnOoIee
BaKHBIX HAOJIOJaeMbIX BestuduH. T pebyeMass TOUYHOCTD OYAET JOCTUTHYTA 3a CUET yUIéTa
s derToB moagpusanuun U paguanuonubix monpaBok (RC) BbicIuX mopsiaKoB.

B paMkax 7aHHOr0 MpoeKkTa Mbl IJIAHUPYEM BBIOJTHUTH UCCJIEI0OBAHUS, TEPEUNCTeHHbIE
HIKE.

DKcHepuMeHTaJbHAsA 9acTh (onenka dbusudeckoro norenmnuana CLIC):

VcenenoBanne aHHUTAIANUMOHHOIO mpomecca ete” — y; M3mepenue maccol 6030Ha,
Xwurrca; Vsmepenune noasspusaliy Tol-kKBapka; VccesemoBanne KOHCTAHT B3auMoAeficTBUS
B 4eThIPEX0030HHBIX BepruHax WW~yy u ZZ~y.

TeopeTrunvueckasd 4acTh:

Pazpaborka Monrte Kapio (MC) reseparopa Ha ypOBHE HOJHBIX OJHONETJEBHIX W
BEIyIIUX MHOTOITET/IEBBIX PAJIMANUOHHBIX MOMPABOK C YI€TOM KaK MPOJOIbHON, Tak u
MOMePeYHOI TTOISIPU3AIIHT st Hpotieccos e e” — eTe™ (uu, 77, tt, HZ, H~y, Z~, ZZ, Hvv,
Hup, f fv,v7y); Coznanune unrepdeiica misg noakmodenus saekTpoctabbix RC k PYTHIA;
Pazpaborka 0HOPE30HAHCHOTO I10/IX0/1a, /IJIsI OITUCAHUS CJIOXKHBIX IIponeccon; Pazpaborka
CTAHIAPTHOM MPOIEIy PhI JIIsT BHIYUCIEHISA CITUPAIbHBIX aMILTATY/ /s ITPOIECCoB 2 — 3, 4;
Co3nanne n BHEApPEHNE JIOTOJHUTENHHBIX OJOKOB JJIsI 9JIEKTPOCTA0BIX JIBYXITETIEBBIX W
tpexteraeBbix KX/, a Takke BeIyIIUX 3JEKTPOCJIAOBIX TPEXIETIEBbIX U BeIYIIUX YeThI-
pexnernebix KX/ RC.



