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O6mias XapakKTepUCTUKa PadoThI

AKTyaJbHOCTH TEMBIL.
[lepBele Tpu rofa SKCILIyaTalud DBOJBIIOrO aJPOHHOIO KOJIaiaepa
(LHC), nupumMedaTenbHOro yHUKaIbHO YIIPaBISeMOCTBIO U CTaOMIBHOCTBIO pabo-

ThI, OBLIM O3HAMEHOBAHbLI HECKOJIBKIMI KPYITHBIMU yCIeXaM¥ COBPEMEHHO (pu3u-
K¥ BLICOKUX SHepruil. B nepByio ouepe/ib 9T0, KOHEYHO, OTKPBITHE B SKCIIEPHMEH-
tax ATLAS u CMS 6030na Xurrca — miaBHOTO 00beKTa UCC/IEJOBAHUY (DUIUKY
9JIEMEHTAPHBIX YACTHUI] B T€UEHUE IOC/IEIHUX ABYX AecaTuiernil. HemaoBaKHbM
BKJIQJIOM SIBJISTIOTCS U PabOTHI II0 [TOCTAHOBKE OrpaHMYeHuil Ha PU3MKY 33 Ipe-
nenamu Crannaprroit Mogenu (SM), B ToM 4uciie CynepCHMMeTpUIHbIE MOJEIH,
JIOTIOJIHUTEIbHBIE U3MEPEHHsI I HOBBIE KAJMOPOBOYHBIE OO30HLI. YIKE HAYANBHBIX
naunbrx gerekropa ATLAS ¢ mHTerpanbHO# cBeTHMOCTBIO 35pb ™!, HaGpPaHHBIX
33 2010r. nmpu +/s = 7TeV, XxBaTWiIo JyIfi U3MEPEHUs] OTHOLICHWSI CEYeHHsl OJU-
HOYHOI'O POXKJEHUs U pacnaga W 6030HA B 9JIEKTPOHHOM U MIOOHHOM KaHAJIaX B
nporneccax tuna Jpenia-fua ¢ TOUHOCTHIO, COIOCTABUMOM ¢ MUPOBBIM YCPeIHEH-
ueIM 3HadeHuneM Particle Data Group.

CueiyeT OTMETHUTb, 4TO M3MepeHus npoueccoB peiia—fua B riryboxo-
HEyIPYruX MPOTOH-IPOTOHHBIX CTOJIKHOBEHUSX MMEIOT CYIIECTBEHHOE 3HAUEHUE
111 PUBUKY BBICOKUX SHEPruil. JeTKasi CHIHATYPA JIENTOHHBIX KOHEYHBIX COCTO-
SIHAN pACIIaJIOB 9JIEKTPOCIa0ObIX GO30HOB IIO3BOJIFET HAKAILIMBATL ITOCTATOUHYIO
CTATUCTUKY JJisI BBHIIOJIHEHUST HECKOJIbKUX BasKHBIX 9KCIEPHMEHTAJIbHBIX 38124,
TaKUX KaK: yTOUHEHNe JIEKTPOCIabbX napamerpos (Myy, my, pasiuuHbIX MIUPUH
¥ KOHCTAHT CBSI3U), BhlIeeHne QyHKIwmi napronssx pacupezenennit (PDF), xa-
JMOPOBKA DJIEMEHTOB JETEKTOPA U MOHHTODUHI' CBETUMOCTH, 8 TAKIKE JOIOJIHU-
TeJIbHas HACTPOMKA AJITOPUTMOB JINBHEOODA3OBAHUSI, UCIIOIb3YEMBIX B IIPOrDaM-
max MonTe Kapso m1a MozenupoBaHus IPOIeCCOB.

TOYHOCTDb TEOPETUYECKUX IIPECKA3AHMI JOKHE COOTBETCTBOBATE IIOCTO-
SIHHO IIOBBIIIAIOMIENCS TOYHOCTY SKCIEPUMEHTATbHBIX u3MepeHuit. OCHOBHBIMU
ACTOYHUKAMHY [IOTPEIIHOCTEH TEOPETUUECKUX [IPEJICKA3AHUI ABJISIIOTCH 1) IOrPELl-
nocrn PDF, i) HeonpeeseHHOCTD miKaJ (DAKTOPU3ALUY U PEHOPMAJIUBALNY, &
TaKXKe 1i1) HEOIPEJEJIEHHOCTY, BBI3BAHHBIE YYETOM KOHEYHOIO YHCJa WIEHOB B
nepTypbaTuBHOM pasjoxkenuu. [lociequuit BKIaJ KOHTPOJIUPYETCS IOBBINICHY-
€M IIOpSIIKa PA3JIOXKEHHs 110 TEOPUHU BO3MYIIEHHSI, KOTOPOE, OJHAKO, CBSI3aHO C
GOJIBIIMMHA BLIYMCJUTEILHEIMA TpyAHOCTAMU. Hanpumep, mompaska NLO QCD
K UHTErpaJbHOMY cedeHuo npouecca Jpemia—fna B KaHaIe HEHTPAILHOrO TOKA
MOXKeT cocTaBuTh nopsiika 20%, B 3aBUCHMOCTH OT KUHEMATUIECKUX OrPaHUYe-
uuil. [Ipu aTOM yder mompaBok cJjefyromero mopsaka, NNLO, cocrapsiomux



okoi1o 2 — 3%, Tpebyer BLIYUC/IEHUS B JECATKU pa3 GOJIBINEro KOJMYeCTBa Jua-
rpaMM 1 B cOTHH pa3 6oJbiie Bpemerun CPU.

TeopeTuueckoe cOOOLIECTBO MOAAEPKUBAET IOTPEOHOCTh IKCIEPUMEHTATO-
poB B MonTe KapJjio nHCTpyMeHTaxX IJI NMPENU3MOHHBIX BBIYUC/IEHUH ONPaBOK
BhICIINX MOPsAIKOB. CYIIECTBYeT HECKOIbKO U3BECTHBIX IPOTPAMM, BHIIOJIHAIOIIYX
BhIYmcyIeHust nporeccoB Hpemna—fua B paznuunbix npubiamkenusx: NLO QCD
(DYRAD, MCFM); NLO EW (W/ZGRAD2, HORACE); NLO QCD + NLO EW (mcsanc);
NNLO QCD (DYNNLO, FEWZ v2.x); NNLO QCD + NLO EW (FEWZ v3.x). Bce u3
[IEPEYNC/IEHHBIX [TAKETOB SIBJIAIOTCS WHTErPATOPAaMU, TO €CTh MOTYT BBbIYHC/IATDH
UHTerpaJbHble i auddepeHagbHble CeUeH s, HO He CIIOCOOHBI MeHepupOBaTh
COOBITHST [IJIST MOJIEIUPOBAHUS OTKJINKA JIETEKTOPA.

HeobxomumeiM yciioBueM i1 BBIYIC/IEHWST CEYEHWH MPOIECCOB B IuIybo-
KOHEYIIPYTUX &JPOHHBIX CTOJKHOBEHUSX HABJIsIeTCST 3HAHUE (PYHKIMI MapTOHHBIX
pacnpeseneruit. Ha ceromusuraut eHb cyuiecTByeT Gojiee MECSITKA HaydHBIX
rpyi, 3aHuMaroluxcs BoiesnerneM PDF u3 sxcnepumenTanbHbBIX JaHHBIX. B oc-
HOBE IPOLEAYPbl BEIAETIEHNUS JIEKUT (PUTUPOBAHNE IKCIIEPUMEHTAJLHBIX Pe3yJlb-
TATOB TEOPETUIECKUMH IpeAcKazanusaMu. s riobaibHbIX PUTOB HCIONL3YIOT-
Csi II0 BO3MOXKHOCTY BCE JOCTYIIHBIE JJAHHBIE — OT HEHTPUHHBIX SKCIIEPUMEHTOB
1o kostaiaepasix (CTEQ, MSTW, ABKM, JR), yskocnenuanusuposannsie bu-
Thl MOTYT WCIIOJIb30BATh, K IPUMEDY, TOJBKO TAHHBIE SKCIIEPUMEHTOB ITyOOKO-
neynpyroro paccesius (HERAPDF). ITomnmo crangapTHOro MeTona hUTHPOBa-
HUs MEHEMU3anuel X2, IpuMensieTcst Takyke oaxol HelponHbrx cereit (NNPDF).

BaskHO OTMETHTD, YTO HOPSIIOK [EPTYPOATHBHOTO IIPUOJIMIKEHIS TEOPETY-
YECKUX PACUETOB JOJIKEH COOTBETCTBOBATH (DYHKIMSAM MAPTOHHBIX PACIpeee-
HUii, BBIJEJIEHHBIM C IIOMOIIBIO IIPEICKA3AHUI B TOM 2Ke HOPsiiKe IPUOJIKEHNS.
To ecth, Bbruncisa cedenne B npubmmkenun NLO QCD, Mbl 00s13aHBEI HCIIOJIB-
zoBaTh PDF, koTOpBIe OBLIN IOJIyYeHBl B COOTBETCTBYIOIIEM Hpubiukenuu. B
OONBIINHCTBE CIy4aeB YBEIHUEHHE TOYHOCTH TEOPETUYECKUX BBIYUC/IEHHH Mpu-
BOLUT K MaCIITaOHOMY NOBBIIIEHNIO 3aTPadnBaeMoro BpeMenu. st obxona sToi
IpobJIeMbl TPUMEHSIIOTCS Tabuiibl K-haKkTopoB, epeB3BeInBatHne CTPyKTY PHBIX
dyukuuit, 6eicrpas onenka cevenuit (FastNLO, APPLgrid) sm6o ux koMbunanum.

Ienbio naHHO# PabOTHI SIBJIsIETCst OOECIIEUEHHE TEOPETHUYECKOro COIIPO-
BOXKIEHUSI: aHAIN3a JaHHbIX sKcrepumenta ATLAS, monyuennsix 3a 2010r., Ha-
[[eJIEHHOM HA H3MepeHHe CeYeHUsT POXKIEHUS 3/JIeKTPOCIabbiXx OO30HOB B IPOIEC-
cax tuna peimna—fHa; aHanusa pes3yabTaTOB JAHHLIX M3MEPEHMH B KOHTEKCTE
QCD c uesbio onpeneneHnst WIOTHOCTH (§/3)-KBApPKOB B [IPOTOHE; IIPU MCCIIE0-
BAHUHU COBMEILEHNUS] TAPTOHHBIX JINBHEH ¥ 9JIEKTPOCIAOBIX MONPABOK K CEYEHMUIO
nporeccos tuna Jlpenna—fHa, B ToM dncie 00yCIOBIEHHBIX BKJIIOM IIPOLIECCOB



¢ (pOTOHOM B HAMAJBHOM COCTOSHUH, B 3aBUCHMOCTH OT PA3JIMIHBIX &JIOPUTMOB
JINBHEOOPa30BAHM.

Jlist MOCTUKEHNs OCTABICHHOM Iieu TPebOBaJIOCh PEIIEHHE CJIe Iy IOIIX

3aJaM:

1.

Cosnmanne Monte Kapsio uaTerparopa Jjisi BLIUACIEHNS CEUEHUs [TPOIECCOB
tuna Jpemra—fHa B riiybOKOHEyIIPYTUX TPOTOH—TIPOTOHHBIX CTOJKHOBEHH-
ax Ha ocHoBe poprpannbix Moayeit SANC. [Iporpamma Ho/KHa IPUHAMATD
BXOZHBIE TapaMeTPhl BEIYUCIEHUH, TPOU3BOAUTL COOTBETCTBYIONLYIO IPOLIE-
Jypy MUHTErPUPOBAHUS U BBIBOAUTEH PE3YJLTATHI B BHJIE MHTErPAJILHOIO Ce-
YeHUd B 3aJJaHHBIX IIpeaesax nu ,nud)cbepeﬂunanbﬂoro CeYeHud B BuJe I'uCTo-
rpaMM, 3aIPOIIEHHBIX NIOJIb30BATENIEM;

. Mopnenuposanue cobeiTuit mporecca pena—fHa ¢ yueToM 3/1eKTPOocIadbIx

HONIPABOK, BEI3BAHHBIX [IPOIIECCAMHU ¢ GOTOHOM B HAYAIBHOM COCTOSIHUY, JIsT
JBYX Da3/IMYHBIX aJIOPUTMOB JIMBHEOODA30BaHUS, PEAJM30BAHHBIX B IIPO-
rpammax Pythia8 u Herwig++ u cpaBHeHUe pe3y/abTaToOB MOISJNPOBAHIS;

. Boraucsierne NNLO QCD cevennit st poxgenust W u Z /y* 6030HOB B Ipo-

neccax tuna Jpenna—na B yenosusix gerekropa ATLAS na LHC gna pas-
JIMYHBIX HAOOPOB (PYHKIUN TAPTOHHBIX PACIIPEIE/ICHNN; BEIUNCIEHNIE KOPPe-
JISTIui OmuOOK MeXKIy cedeHusiMu poxaeHns W u Z 0030HOB U CpaBHEHUE
C 9KCIIEPUMEHTAJIbHBIMU H3MEPEHUSIMI;

Boruncsienne NNLO QCD u NLO EW K-daxrtopos mist dpurupoBaus
naHubiX ATLAS mapTOHHBIMH pACIpPEIEJIEHUSIME C ITOMOIIbIO [TPOrPaMMBI
HERAFITTER,; renepaius cetok APPLgrid mist 6sictpoit onenku NLO
QCD ceuenuit mpoueccos pesia—fna.

OcHoOBHBIE IIOJIO2KEHN A, BBIHOCHUMbBIE Ha 3allUTYy:

. Paspa60TaH 1 CO3OaH MHTErpaTop mcsanc JJjisd BbIYUC/ICHUA Cce4yeHui IpoI1ec-

cop Tumna Jpesa—Ha, acCOIMATUBHONO POXKIEHNS XUITCA U 3JEKTPOC/Ia-
ObIX 6030HOB, & TaK»Ke OJUHOUHOI'O POXKIEHMs TOII KBapKa B S- U t-KaHAJax
Ha ocHoBe oprpanubix Moayseit SANC. [TposeeHHOE TIATEIBHO COIVIACO-
BaHHOE cpasHenue mcsanc-v1.01 ¢ ApyruMu MpOrpaMMHBIMU IPOAYKTAME U
JIATEPATYPOl MOKA3aJI0 JOCTOBEPHOCTD BBIYNC/ICHU.

. Vzyueno BiinsiHME Pa3jMYHBIX AJrOPUTMOB JMBHEOOPA30BAHUS, C YIODPALO-

4YugBaHUeM 110 nonepedroMy umiryibey (Pythia8) u anropurma korepeHTHOrO
sersienns (Herwig++), Ha ajeKkTpoc/iabble MONPaBKH, BKJIOYas 00YC/IOB-
JIGHHBIE TIporieccaMu ¢ (POTOHAMYU B HAYATLHOM COCTOSIHUY, PEAIU30BAHHBIMU
B rereparopax cucremsl SANC.



3. TMostyueHBI TEOPETUYECKYE MPEICKABAHNUST /1T UHTErPaIbHBIX U auddepen-
nuasIbHBIX cedenuit ¢ yaeToM monpasok NLO EW u NNLO QCD mys paziauy-
ubIx HaOopoB PDF B pabote mo uamepenuio cedenuit poxkaenus u pacuaga W
u Z/~v* 6030108 Ha jerektope ATLAS na ocHoBe 35pb™! nammbx 3a 2010r.
npu /s = 7 TeV. Ionpasku NLO EW BeIUmc/Isneh ¢ mOMOLIBIO IPOrpamMM
SANC, a monpasku NNLO QCD c¢ momorusio nporpammer FEWZ.

4. IlpoBeneHo cpaBHeHNE KOMOMHUPOBAHHBIX MHTEIPAJBHBIX 1 JucdepeHu-
AJIbHBIX CEYEHMH pOXKIeHMsI ¥ pacuana W u Z GO30HOB C TEOPETUIECKHIMHU
npelcKazaHusaMy I pasnundnbix Habopos PDF ¢ yuerom koppesnsuuit mo-
CPEIIHOCTEN .

5. OueHeHO OTHOIIIEHNE IUIOTHOCTE! HAPTOHHBIX DACIHpPENesEHU S-KBApPKA U
MOPCKOIO d-KBapKa B IIPOTOHE Ha OCHOBE JaHHBIX nerekTopa ATLAS 3a
2010r. ¢ momomrpio mporpamMmbl HERAFITTER, uctonssyst meTos 651cTpoOro
BOCCTAHOBJICHUsI CEYeHMs BRICIINX TOPsIAKOB mpubimkenust APPLgrid u Tab-
mmpr K -cbaxropos. Uamepeno cootrormenne 75 = 0.5(s + 3)/d = 1.007323,

IIpU 3HAUEHUSX IePeJaHHoro uMimyisca @2 = 1.9 GeV? u z = 0.023.

Hayunas moBu3HA!

1. Bnepsere coznan Monte Kapsio uaTerpaTop mcsanc Jijisi BIYUCIICHUS CEUe-
uuit psga nporeccoB B NLO QCD u EW npubsmxkenusix, B 0OCHOBE KOTO-
poro siexkar Moxynu SANC. Crmcok mpoIeccoB BKJIIOYAET B cebsl POIECCH
tuna Jpesta—£lHa, acconuarusaoro poxkaenust Xurrca 1 W/Z 6030HOB, a
TaKKe OJIMHOYHOTO POXKJIEHNS TON-KBapKa B S- U t-KaHasiax. JlocTonHCTBOM
JIAHHOTO MHTErpaTopa SIBJIsIeTCs YI0OCTBO II0JIb30BATEIbCKOrO HHTEpdeiica
U [OAJEP>KKa MHOTOIIPOLECCOPHBIX BBIUMCJIEHUH.

2. Bnemee U3YyYeHO BJINAHWE DPa3/INYHBIX aJl'OPUTMOB IIaPTOHHBIX JIUBHEH Ha
aneKTpocna6b1e IIOIIPaBKN O6y0JIOB.}I€HHI>Ie nporneccaMu C (I)OTOHOM B Ha4YaJIb-
HOM COCTOAHNMN.

3. Ceuenus poxaennus u pacuaga W u Z/v* 6030HOB, I3MEPEHHBIE Ha, JIETEKTO-
pe ATLAS Ha ocroBe manubix 3a 20101 B 3/IeKTPOHHOM U MIOOHHOM KaHAJIAX,
BIIEpBbIE COIIOCTABJIEHBI ¢ Teopernyeckumu npeiackazanusMu 8 NNLO QCD
IPUOINKEHNHY, OJTyIeHHBIME ¢ pa3nudHbiMu Habopamu PDF ¢ yyerom kop-
pensauuil uX IOrPeLIHOCTeN.

4. BriepBble H3MEPEHO OTHOILIEHWE I[JIOTHOCTEH IapTOHHBIX PAaCIpENesIeHUi S-
KBapKa U MOPCKOr0 d-KBapKa B COCTaBE IIPOTOHOB.

Anpob6arua paborel. OCHOBHBIE De3y/IbTATHl PabOTHI  JIOKJIAIbIBA-

auck Ha paboumx cosemamusx 1o dusndeckoit nporpamme ATLAS ([y6Ha,
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nexabpp 2012, despans 2013); coBemaHuu [y [HOJIb30BaTeJedl IIPOrPAMMBL
HERAFitter (Mapcein, despais 2012); koudepennuu CALC-2012 (dy6Ha, uions
2012); ACAT-2013 (Tlekun, mait 2013); EPSHEP-2013 (CrokrousM, uons 2013).

JuccepTannonnast paboTa ObLIa BHIIIOIHEHA IPY MTOAAEP>KKE rpanTo PO-
®U 10-02-01030, 12-02-91526-CERN _a u ®onzna « IuHacTuss.

JInuuerit Bkaag. Asrop ObL1 JimaepoM pa3paboTKy KOia MHTErpaTopa
mcsanc, IPUHIMAJ HEIOCPEICTBEHHOE YYaCTHe B CPABHEHUH aJIFOPUTMOB JINBHE-
00pa30BaHusT B KOHTEKCTE 3JIEKTPOC/IA0BIX MOIPABOK MHAYIIMPOBAHHBIX (DOTOHOM
B HAYAJIbHOM COCTOSIHUM. ABTOD IPUHMMAJ aKTHBHOE YYACTHE B IIOJyYEHHN TEO-
PeTHYECKUX NpecKasanuil qis ceuennit Jpeia—na B KUHEMATUYECKIX OPaHU-
YEeHUSX IyBCTBUTEJbHOrO 00beMa merekTopa ATLAS, BhIuuC/IeHUH KOpPPeIsIuil
norpemrHocTuit u B Beruncienun K-daxtopos u resepanuu tabiaun APPLgrid mia
M3MEPEHVsT IIJIOTHOCTH MAPTOHHOIO PACIIPEJIE/IEHNST S-KBAPKa, B IIPOTOHE.

IIy6mukamuu. OcHOBHBIE PE3Y/IBTATHI IO T€Me MUCCEPTAIH OILyOJIMKO-
BAHBI B b [EYATHBIX U3NAHUSIX, BXOASIINX B CIUCOK pekoMeHoBaHHBIX BAK.

O6beM u cTpyKTypa padboTsl. [uccepTalyis COCTONT U3 BBEICHHUS, IIs-
TH IJIAB, 3aKJIIOYEHUs U HpuiokKeHusi. [1ojHbIA 00beM guccepranuu 154 cTpa-
HUIBI TeKCTa ¢ 52 pucynkamu u 29 tabiunamu. CIOHCOK JIUTEPATYPLI CONEPIKUT
152 namMeHOBaHUS.

Conep:kanue padoThI

Bo BBegenum 00OCHOBBIBAETCS aKTYaJ/bHOCTb HCCJIENOBAHMUIA, IPOBOIU-
MBIX B paMKaX JIaHHON NMCCEPTAIMOHHOM pabOThI, IPUBOIUTCS O030p HAYIHOM
JIUTEPATYPHI 110 ulydaemoit mpobseme, pOPMYJIUPYETCs LeJb, CTABATCS 3084l
paboTsl, chOPMYJINPOBAHBI HayUHAas HOBU3HA ¥ IPAKTUYECKAs] 3HAUUMOCTD IIPE-
CTaBJIIEMOY PabOTHL.

ITepBas ryiaBa HOCBAIIEHA TEOPETUIECKOMY 0030py (DU3UKM MIPOLECCOB
Hpenna—fua B mIyOOKOHEYNPYruX IIPOTOH-IPOTOHHBIX CTOJKHOBeHHsX. JlaHo
KPATKOE OIMCAHUE IIAPTOHHON MOJEIN B KOHTEKCTE IIPOTOH-IIPOTOHHBIX CTOJIKHO-
BEHU B BEyIeM IPUOUKEHUH U OINUCAHBI CIOCOOBI OTHECEHMST KOJIIMHEAPHBIX
pacxomuMocTell, BO3HUKAIOMINX B BRICIINX IIOPSIKaX IEPTYypPOATHBHON TEOpUH, K
akTopusyeMbIM (DYHKUHUAM HaPTOHHBIX pacipeeeHuit. [IpuseeHsl OCHOBHBIE
nuarpamMbl, garouqe Bkjiaa B NLO EW u QCD mompasku K mpomueccaM BHIA
pp—2Z —Uupp— W — Ly,

Bo BTOpOIii raBe npusouTcs Kparkoe onucanue cucreMbl SANC, a 3a-
TeM PA3BEpHYTO H3JIAraeTcs OINCAHHE MHTErparopa mcsanc. [IpuBeieH CIIMCOK
[IPOIECCOB, PEaJIN30BAHHBIX B MHTErpaTope, onucansl Bkjaaasl B NLO EW u QCD
CevyeHMsl ¥ NPUBEIEHBI TAOJIHUIBI U PACIPENE/ICHNUS, JEMOHCTPUPYIOIINE TOCTOBED-
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pp = 2ot | WHptv) | W (w7 )
NLO QCD 3383(2) | 12263(4) |  9045(4)
NLO MCFM | 3382(1) | 12260(1) |  9041(5)

Tab6a. 1: Unrerpansasie ceuenuss NLO QCD st IporieccoB HeHTPAIbHOrO U 3aPSAKEHOr0 TOKa
Hpenna—ua, seraucnennsie B mcsanc 1 MCFM (B pb) mpu cornacoBaHHBIX 9J1€KTPOCIAGBIX

mapaMeTpax 1 KHHEeMaTHUYCCKUX OTPaHUICHUAX.

HOCTb PE3yJIbTATOB, IOIYYEHHBIX C IOMOLIBIO JaHHOro Koja. B Tabi. 1 npusemeHo
cpasrenre NLO QCD ceuenuit ¢ ceuennsimu, nosydesnsiMu B nporpamme MCFM
s nporeccos Jpemna—fAna. Ha Puc. 1 nokazano cpasuenue nuddepeHimaib-
HbIx cedenuii ¢ yserom NLO QCD, EW u QCD+EW (csieBa) u cooTBeTCTBYyOLIHE
nonpasku §(%)(cupasa) ais nponecca pp — utu”.

8, %

E— & (EW+QCD)

60)

do/dM(pn'w), pb/GeV

20

40

TV TR T T 0B
30 40 50 60 70 80 90 100 110_ 120 20 30 40 50 60 70 80 90 100 110 120
M(u'w), GeV M(ptw), GeV

ST T T

n

Puc. 1: Cpasuenue Bkiaqos EW u QCD B mompasku nopsaka NLO B pacnpenenenun cede-
HHS IO MHBapPHAHTHO} Macce JIEMTOHOB B KOHEYHOM COCTOSIHMK Jyisi mpouecca JIpeura—fdHa

HEUTPATBHOTO TOKa pp — uh ™.

B Tperneil riaBe paccMaTpUBAIOTCA PE3YABTATHI aHAIN3a KOMOMHUDPO-

BaHUs APTOHHBIX JIUBHEN U 3/IeKTPOCIAbbIX HOIPABOK, 0OYCJIOBIEHHBIX [IPOLIEC-
camu ¢ GOTOHOM B HAYAJIBHOM COCTOSIHUH:

Y+q—q +LT+u,
Y+q— g+l 4L

[IpoBeneHo cpaBHEHNE JAHHBIX ITONPABOK C IOJYUEHHBIMH B APYTUX HCCJIEI0BA-
HUSX U U3YyYEHO BJINAHUE PA3JIMYHBIX aJlOPUTMOB JIMBHEOOPA3OBAHUSI, PEAIHN30-
BaHHBIX B Pythia8 m Herwig—++ na sjiekTpociiabble MOMPaBKH, BHIYUCJIEHHBIE B
rereparopax SANC.

YerBepTag IJIaBa IIOCBSIIEHA ONUCAHWUIO MCCJIENOBAHNUN [0 M3MEPEHUIO

VHKJIIO3UBHOIO ceveHust poxkuenust W u Z/~v* G030HOB ¢ pacuaioM B JEKTPOH-
HbIe U MIOOHHBIE KOHEYHBIE COCTOSIHUS 1 CPABHEHUIO PE3YJIbTATOB C TEOPETHIECKU-
MU TpencKazanusMu. s aHaausa Obuin ucrosb3osanbl manHsie ATLAS 2010

TOZja C MHTErpAJIbHOH CBETHMOCTBIO 35pb ™! mpu sHeprum myuxos /s = 7 TeV.
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B ruase npuseneno kparkoe ormcanue ycranosku ATLAS, omucanme Kputepu-
eB 0TOOpa COOBITHH, MPOIEAYPhl BLIUUCIEHUS HHTEIPAJLHOTO U JuddepeHIy-
aJIbHOIO CeYeHUs ¥ OObeIUHEHUsT PE3YJILTATOB IS JIEKTPOHHOTO ¥ MIOOHHOI'O
KaHAJIOB. Pe3y/sbTaThl M3MepeHus CeUeHU! IPUBEIEHBI B CPABHEHUU C TEODETH-
gyeckumu npenckasanuamu B NNLO QCD npubnuskeHnn, moJyYeHHBIMEA B IPO-
rpamme FEWZ nns pasnnunbix Ha60poB DyHKIMI NMapTOHHBIX paclpeie/eHuit:
MSTWO08, HERAPDF1.5, ABKM09, JR09. B Tabi1. 2 npuBeneHb! CeUeHusT, U3Me-
pEHHbIE B UyBCTBUTEJILHOM 0bbeMe merekTopa. Ha Puc. 2 moxazaus auddepes-
[UAJIbHbIE PACIPEIETICHUST H3MEPEHHOI0 CEUSHUST I TEOPETUIECKIX [IPEeICKa3aHuit
coTHomenu#t cevennit W/Z ¢ sjumncamy CKOpPeMPOBAHHBIX IOTPEIIHOCTEH.

'E‘ 1 60_ T TrrrorreT T T T ] —_— T T T
g C ATLAS ] 5 B — T ]
=, 140 4 £ [ ATLAS ]
2 - e ] E L . 4
D120 4 - T 5.5 /7 -
3 E ] +|; [ ]
100 = = L ]
803— JLd«=33-3eph“ Z-IT _f E s b
[ =4~ Data2010({5="7TeV) ] g% F E
60 A mstwos ) © C f Ldt=3336pb" ]
40:_ © HERAPDF1S  —{ Uncom.uncertainty F i
[ © ABKMog 4 Total uncertainty 4.5 @ Daa2010§s=7TeV) witotal uncertainty — —
o0k ¢ JRo9 o F O MsTwos -@-sta®sys 4
© o L e L [ [J HERAPDF15 uncertainty ]
S - L A ABKM09 68.3% CL ellipse area |
© W
8 " e af e ;
g 0.9 ’ a PRI R R )
8 15225 3 35 04 045~ 05 0%
= Iy, | ol BR(Z/y*— I') [nb]

Puc. 2: UamepeHHOe B 4yBCTBUTENILHOM 00beMe CeUeHHe B CPDABHEHHU C TEOPETHUECKUME MIPEJ-
ckazarusaMu B NNLO npuGmuskeHun, BEIYHCICHHBIMA ¢ pa3nuuebiMu HaGopamu PDF. Cresa
npusefeno Juddepennuansaoe cevenne aus Z — L4, cipasa (ow+ + ow-) VS. 0z, Oi-
JIATICLI COOTBETCTBYIOT YPOBHIO J0oCcTOBepHOCTH 68%), & MOrpeITHOCTH TeOPeTHICCKUX 3HAUCHMM

COOTBETCTBYIOT TOJBKO HeompenenenHocTsam PDF.

Ilaras raBa [OCBSIIEHA HCCJIEIOBAHMIO IJIOTHOCTH PACIPEIS/ICHUS S-
KBapKa B IpoToHe Ha ocHOBe jaHHbIx ATLAS. B Helt onucaHbl MeTOABI H3BJIEYE-
HUSI APTOHHBIX DACIpeJeeHNil U3 SKCIEPIMEHTAIbHBIX JaHHBIX, HEOOXOAUMbIE
IIPOLIEYPhI OBICTPOH OLEHKN TEOPETHYECKHUX IPEICKA3AHUH [Jis COOTBETCTBYIO-
WX CedYeHnit, n3imoxkennol pesysbrarsl QCD aHamM3a ¢ BBIYUCIEHTEM OTHOIICHWS
IUIOTHOCTH S/ §-KBaPKOB K IIJIOTHOCTH MOPCKOTo0 d-KBapKa B IpoToHe. [losydennoe

orsomenue s = 0.5(s + §)/d pasHO
75 = 1.00 & 0.20exp £ 0.07moa 0120070005 £ 0.08um.

IIpH 3HAUUSIX IepefanHoro nvmyiabca @ = 1.9 GeV? u 2 = 0.023.



ofid. BR(W — £v) [nb]

sta sys lum acc
w+ 3.110 +0.008 +0.036 =+0.106 =0.004
w- 2.017 +0.007 +£0.028 =+0.069 =+0.002

w* 5.127 £0.011 £0.061 £0.174 =£0.005

o8 .- BR(Z/7" - 1) [nb]

Z/~* 0.479 £0.003 +£0.005 +0.016 =+0.001

Tabun. 2: Kom6rEIpOBaHHbIE CEYeHUS POXKICHUSA U PacHala B JICITOHHBIC KaHab g1a W, W,
W* u Z/~*, u3MepeHHbIe B UyBCTBHTEILHOM 00bEME ACTEKTODPA, OUPAHUYEHHOM |7 < 2.5,
pre > 20GeV, qna 3apsKeHHOro ToKa: pr,, > 25GeV u mp > 40 GeV, u s HefiTpanbHO-
ro Toka: 66 < mg < 116 GeV. IIpuBeneHBl 3HAYUCHWS IIOIPEIIHOCTEH: CTATHCTUYECKHX (sta),

SKCIEPVMEHTAIBHBIX CHCTEMATHYECKUX (sys), cBeTuMoctd (lum) i sxcrpanossmun (acc).

Ha Puc. 3 npuseneno cpaBHeHUe H3MEPEHHON B aHAJN3E BEJUYHHEBI 7'y CO
BHAUEHUSIMU, IIPE/ITOIAraeMbIMI PA3IAIHBIMY IPYIIaME, 3AHUMAIOIIAMICS IJI0-
banbabIM uTuposanuem PDF.

1T T T T
Q?=1.9 GeV?, x=0.023
A ABKMO09 —
= NNPDF2.1 —_—
e MSTWO08 —e-
v CT10 (NLO)
_total uncertainty
B8 experimental uncertainty

1 1 1

02 0 02 04 06 08

Puc. 3: IIpenckasanus Ha ocHoBe aHasn3a neprypbarusHoit QCD B NNLO npubnurkennu mjis
orromenus 75(z, Q?) = 0.5(s+3)/d. ToukaM COOTBETCTBYIOT DE3Y/ILTATHI AHAII30B II0GAIbHEIX

duros ¢ norpemHuoctsivu PDF, crutomnas nmomnoca — pesynbrar uamepenui mo gauasiM ATLAS.

B 3aKJII09€HUY 110/IBEIEHBI OCHOBHBIE UTOTH PabOThI: ABTOPOM obeciiede-
HO TEOPETUYIECKOe COIPOBOXKIEHNUE aHaIu3a JaHHbIX sKcnepumenTta ATLAS 2010
roja, HAIEJEeHHOM Ha M3MEPEHVE CEYEHUs POXKIEHUS JIEKTPOCIabbIX 6O30HOB B
nponeccax Tuna Jpemra—na. TeopeTryeckoe CONPOBOXK ICHNE AaHAIN3A Pe3yJIbTa-
TOB JaHHbIX u3Mepenuit B KouTekcre QCD mo3BosinIo BliepBble ONPeLenTh II0T-
HOCTb ($/5)-KBapKOB B IIDOTOHE B JMala3oHe CPeJHuX 3HadeHuit x u Q2. Asrop
ObL1 JmaepoM B co3zanun Moute Kapisio uHTerpaTopa mcsanc i BBIYUC/IEHUS
ceuenuit psaa nporeccos B NLO QCD u EW npubimxenusix Ha 0CHOBE (hOpTPaH-
ueix Mozysieit SANC u 6but KitoueBbIM yuacTHHKOM B Beryuciaerun NNLO QCD
ceuenutt 1t poxkaenuss W u Z/v* 6030HOB B nponeccax tuma Jpenna—Ha B
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yenosusix gerektopa ATLAS wa LHC gy psaga Ha60poB (DyHKIUHA HaPTOHHBIX
pacipezesienuit ¢ momornpio nporpamM Moute Kapso. OcHOBHBIM pe3ysibTaToM
ananun3a B kKoHTekcTe QCD nuddepeHuanbHbIX cedeHnil pOXKISHUS 1 Paclaja,
W u Z/~* 6030HOB B 9JIEKTPOHHOM U MIOOHHOM KAHAJIaX SIBJISIFOTCS BIEPBbIE H3Me-
DEHHbIE OTHOIIEHNUS [IIOTHOCTE! TAPTOHHBIX PACIPEIEIEHII S-KBAPKA U MOPCKOTO
d-xBapKa B COCTaBe [IPOTOHOB.
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