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O6mmas xapakTepucTKa pabGoThl

AKTyaJbHOCTb TEMBI.

[lepseie Tpu roma SKCIUIyaTanud BosbIIOrO aJpOHHOrO Kojahtzepa
(LHC), npumedaTessHOrO yHUKAJIBHON yIPABIAEMOCTBIO U CTABMIBHOCTHIO Pabo-
ThI, GBI O3HAMEHOBAHbI HECKOJILKIMY KPYIIHBIMHU yCIIeXaMH COBpeMeHHOH dusu-
KU BBICOKUX SHepruit. B nepByro odepesib 9T0, KOHEUHO, OTKDPLITUE B SKCIIEPUMEH-
tax ATLAS u CMS 6030na Xurrca — rnaBHoro o6bekTa uccieoBanuit pusnxu
3JIEMEHTaPHBIX YaCTHI] B TeYeHNUe II0CAeAHUX ABYX AecsiTuiieTull. HeManoBaKHbIM
BKJIQJIOM ABJIAIOTCS U PabOTHI 110 IOCTAHOBKE OrpaHuyeHuit Ha GU3NKY 38 IIpe-
nenavu CranpaprHoit Mogesn (SM), B ToM 4nciie cynepcuMMeTpHYHBIE MOJIEIH,
JIOTIOJIHATEJIbHbIE U3MEPEHUS ¥ HOBbIE KaJInbpoBOYHbIE GO30HBI. YK€ HadabHbIX
nammbix nerekropa ATLAS c mnTerpanbHolt cerumocTbio 35pb ™!, HaGpaHHBX
3a 2010r. npu /s = 7TeV, XBaTwIo A1 U3MEPEHNS OTHOLIEHUS! CEYEHHS OfU-
HOYHOTO poxkAeHus u pacnaja W 6030Ha B 9JIEKTPOHHOM ¥ MIOOHHOM KaHAaJaX B
nponeccax Tumna Jlpenna—fHa ¢ TOYHOCTBIO, CONOCTABAMOM ¢ MUPOBBIM YCPEIHEH-
HbIM 3HadenneM Particle Data Group.

Cnenyer oTMeTuTs, 4TO M3MepeHusi mponeccos penna—SIna B riy6oko-
HEyIIPYTUX NPOTOH-IIPOTOHHBIX CTOJKHOBEHUSIX MMEIOT CyLIECTBEHHOE 3HadeHUe
Ju1sl PU3NKY BBICOKUX 9Hepru#. YeTKas CUrHATYpA JIENTOHHBIX KOHEYHBIX COCTO-
sIHU# PacnaoB 3JIEKTPOCIaObIX GO30HOB HO3BOJISIET HAKAILIABATH JOCTATOYHYIO
CTaTUCTUKY [JIl BBINOJHEHUS HECKOJBKHX BaKHBIX SKCIEPUMEHTAIbHBIX 33734,
TaKMX KaK: yTOUHEHHe 3JIEKTPOCIabbix apamerpos (M, my, pasiu4HbIX IHPHH
¥ KOHCTaHT CBSI3H), BELAe/IeHHe byHKUHI TapTOHHBIX pacnpeenenntt (PDF), ka-:
JIIOPOBKa 3JIEMEHTOB JETEKTOPA U MOHWTOPHMHI CBETHMOCTH, & TAKXKe JOIOJIHH-
TeJIbHasi HACTPOHKa &JrOPUTMOB JIMBHEOOPA30BAHUSI, UCIOJIb3YEMBIX B IIPOTPaM-
max MonTe Kapiio aj1s1 Moe/IMpoBaHus IpOIECCOB.

TOYHOCTb TEOPETHUECKUX IPEICKA3aHuH JOIKHA COOTBETCTBOBATD OCTO-
SIHHO IOBBINIAIONIEHICA TOYHOCTU SKCIEPUMEHTAJNBHBIX u3MepeHud. OCHOBHBIMU
MCTOYHMKAMH TIOTPEITHOCTE}! TeOPeTHYeCKUX IPeICKa3aHui SBIISIOTCS §) IOTpell-
woctn PDF, i) HeonpeneseHHOCT mKasn bhaKTOPU3AIMN I PEeHOPMAIH3ALMHY, &
TaK’Ke 1) HEOIPEEJCHHOCTH, BbI3BAHHLIE YUETOM KOHEUHOTO UHC/I4 UJICHOB B
nepTypbaTHBHOM pa3jioKeHHHU. [lociefHuit BKIIaJ, KOHTPOJIUPYETC HOBBIIIEHH-
€M OpAJKa Pa3JIOKEHUA IO TeOPUM BO3MYILIEHHUs, KOTOPOe, OJHAKO, CBA3AHO C
GoNLIIMY BBIYHCINTEIbHEIME TpyAHOCTsIME. Hanpumep, monpaska NLO QCD
K MHTETPaJbHOMY CedeHuIo npouecca Jlpesia-SHa B KaHa/le HEHTPAILHOIO TOKA
MOXKeT cOcTaBUTh Hopsifika 20%, B 3aBUCUMOCTH OT KMHEMATHYECKUX OTDAHMYe-
uuit. IIpu atom yuer nompaBok ciemytomero mopsaka, NNLO, cocrasisiomumx




okoi1o 2 — 3%, TpebyeT BLIMUCJEHHS B AECATKH pa3 GOJbIIEro KOIMYecTBa Jua-
rpaMM H B coTHH pa3 Gosbine Bpemeru CPU.

TeopeTuyeckoe cooBIIECTBO O/ IEPKUBAET IOTPEOHOCTD SKCIIEPHUMEHTATO-
pos B Moure Kapiio nHCTpyMeHTaX JJIsl IPEIU3MOHHBIX BHIYMC/IEHU! IONPaBOK
BBICIINX N0PAAKOB. CyIecTBYeT HeCKOJILKO H3BECTHBIX IPOTPaMM, BBITOJIHSIIOIMX
BbIUKCIIeHns npolieccos Jpeia—SlHa B pasianusbx npubmmkenuax: 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
TIEPEYHCIEHHBIX [IAKeTOB SIBJISIIOTCS HHTErPATOPAMH, TO €CTb MOTYT BBIYUC/IATH
HHTerpajbHbe U AuddepeHuaibHble CeYeHns], HO He CNOCOOHBI FeHepUpPOBaTh
COOBITHS /ISl MOJIEJIMPOBAHHS OTKJINKA AETEKTOPA.

HeobxoquMbIM yCI0BHEM JJiS BHIYAC/IEHUs! CedeHHit mporeccos B Iury6o-
KOHEYIIPYIUX aPOHHBIX CTOJKHOBEHUSIX SIBJISETCS 3HAHHE YHKIUN NapTOHHBIX
pacnpenenennii. Ha ceromssimumit feHb cymecTByeT Gosiee JecsaTKa Hay9HBIX
rpy1n, 3aEnMaomuxcs BoigeaenneM PDF 13 skcrepiMeHTalbHbIX JaHHBIX. B oc-
HOBE IPOIEyPhl BBIAEIEHNs JIEXKUT PUTHPOBAHNE IKCIEPUMEHTAJIBHBIX PE3YJib-
TATOB TEOPETHIECKUMHY NpeJcKa3aHusMy. JIyisi riobabHbIX (DUTOB HUCIOJB3YIOT-
Csl IO BO3MOXKHOCTM BCE JOCTYIIHBbIE J@HHBIE — OT HEHTPHHHBLIX SKCIEPHMEHTOB
1o komaitnepuex (CTEQ, MSTW, ABKM, JR), y3kocnenuammsupopanise Ghu-
ThI MOTYT WCIIOIB30BATh, K NPUMEPY, TOJIbKO JAHHbIE SKCIEPUMEHTOB IV1y6OKO-
neynpyroro paccesaust (HERAPDF). ITomumMo cranzapTHOro MeTona dputnposa-
HUsSL MEHAMH3auel x2, IpuMeHseTcs TaKsKe 1oxo/ HeiporHbIx cetelt (NNPDF).

BasKHO OTMETUTD, YTO MOPSIOK NEePTYPOATHBHOIO IPUOJINIKEHNS TEOPETH-
YECKHUX PACYeTOB JOJIZKEH COOTBETCTBOBATH (QYHKIHSM HapPTOHHBIX PacIpeiee-
HU{, BBIJEJIEHHBIM C IOMOIIbIO MPEACKA3AHNUI B TOM K€ HOPAIKEe MPUOTUKEHHS.
To ectb, Bbruncass cedenne B npubmmxennn NLO QCD, Mbl 06s3aHBI HCTIONB-
soBars PDF, KOTOpBIe GBbLIM TOJIYHeHbl B COOTBETCTBYIOLIeM Npubmmkenuu. B
GOJIBIIIMHCTBE CIIy9aeB yBEJMYEHNE TOYHOCTH TEOPETUIECKUX BBIYMCIEHHI Npu-
BOAWT K MacInTabHOMY THOBBIIIEHUIO 3aTpadnBaeMoro spemenn. s obxoma sTol
1po6ieMbl MpUMEHSIIOTCs Tabmuipbl K-hakTopos, mepeB3BelnBatie CTPYKTY PHBIX
Gbyuxmui, 6ecrpast onerka cedennit (FastNLO, APPLgrid) mm6o ux xomMbunanun.

Ilennio manHOl pabOTHI sIBJISETCS obecleyeHne TeOPETUYECKOro COIpo-
BOXKIEHNS: aHaJM3a JaHHbX skernepuMenta ATLAS, momydennsix 3a 2010r., Ha-
LIEJIEHHOM HA M3MEpEeHHe CEeYeHUs POXKJIEHNsI JJIEKTPOCIabbIX G030HOB B IpoLec-
cax Tuna Jpenna-$IHa; aHanu3a Pe3y/IbTATOB JAHHBLIX U3MEPEHUN B KOHTEKCTE
QCD ¢ nesbio ompe/iesieHusi IVIOTHOCTH (8/5)-KBapKOB B IPOTOHE; LIPA ACCIEN0-
BAHNM COBMEINEHNS apTOHHBIX JIMBHEH U IEKTPOCHAOBIX MONPABOK K CEUEHHIO
nporneccos Tuna Jpesuia—SIHa, B ToM 4ncie 06yC/IOBJIEHHBIX BK/IaJOM IPOIECCOB



¢ OTOHOM B HAYAILHOM COCTOSIHHY, B 32BACHMOCTH OT PA3JIMYHBLIX &JIOPHTMOB
JIMBHEOOPA30BaHUS.

s JOCTIIKeHNs [OCTaBJIEHHOH Liesid TPeGOBANOCh PEIIeHHe CJIELYIONIX

3a4ad:

1.

Cosnanne Monte Kapiio unTerpaTopa ijist BBIYHCIEHHS CEYEHHs IPOLECCOB
tuna Jpeia~flHa B riiyGOKOHEYIPYTUX MPOTOH—TIPOTOHHBIX CTOJKHOBEHM-
fIX Ha ocHoBe (poprpanubix MoxyIiett SANC. IIporpaMma Jo/KHa IPHHIMATD
BXOZIHBIE TTaDAMETDhI BBIYHUC/IECHNH, TPOM3BOAUTE COOTBETCTBYIOIIYIO HpOIIe-
[yPY UHTETPUPOBAHMS ¥ BBIBOAUTH DE3YJIHTATH B BUJE MHTErPALHOTO Ce-
YeHVs B 38JaHHBIX IIpefenax i AuddepeHuanibHOro CedeHns B BUE THCTO-
IpaMM, 32IPOIIEHHBIX [I0JIb30BATE/IEM;

. Monenuposanue coberruit nponecca Ipenna—SHa ¢ y9eToM 31eKTpoc1abbix

TIOIPABOK, BHI3BAHHBIX IIPOIECCaMy ¢ POTOHOM B HAYAIBLHOM COCTOAHHUH, JJIsI
JIByX Pa3JIMYHBIX AJITrOPUTMOB JIMBHEOODa30BaHUS, PEAM30BAHHBIX B TPO-
rpammax Pythia8 u Herwig++ u cpaBHeHMe pesynbTaToOB MOJEIMPOBAHNS;

- Boraucnenne NNLO QCD ceuennit juist poxxaernst W u Z/~+* 6030HOB B 1po-

neccax tuna [lpesta~flna B ycnosusix gerekropa ATLAS wa LHC gus pas-
JUYHBIX HA60POB (DYHKIHI IaPTOHHBIX PACIPEEIEHUN; BEIYUCICHNe KOppe-
JISIIUi omubOK MexIy cedeHHsiME poxkieHuss W u Z 6030HOB U CpaBHEHHEe
C 9KCIIEPHIMEHTAJIbHBIMU U3MEPEHUsIMY;

. Beruucnienne NNLO QCD u NLO EW K-dakrtopos s durupoBaxms

nanabiXx ATLAS nmapToHHEIME DaCIpeleseHUsME C OMOIIBI0 IPOIPAMMBI
HERAFITTER; renepauus cerok APPLgrid mns 6bicrpoit omenku NLO
QCD ceuennit nponeccos dpenna—Sina.

OcHoBHEIE II0JIO2KE€HNsl, BBIHOCMbI€ Ha 3alIUTYy:

. Pa,3pa60TaH U CO3JaH MHTErpaTop mcsanc JJjisl BRIYMC/IEHNs] CeYEeHNH Tponec-

cos tuna Jlpenna-fna, accOUATHBHOIO POXKJEHUs XUITCA U 3JEKTPOC/Ia-
ObIx GO30HOB, & TaKkKe OAMHOYHOIO POXKAEHHS TOM KBADKA B S- U t-KAHAIAX
Ha ocHoBe dopTpanHbix Moxyieli SANC. [IpoBeseHHOE TIIATEILHO COIVIACO-
BaHHOEe cpaBHeHue mcsanc-v1.01 ¢ IpyrumMu IporpaMMHBIME [IPOAYKTAMU U
JINTEPATY PO IOKa3aJI0 JOCTOBEPHOCTb BBIUUCJICHHUH.

. Uzy4eno piusHue pasM4HBIX aJICOPATMOB JMBHEOODA30BAHHUS, C YHODPSI0-

4UBaHMEM 10 ronepedroMy umiryinscy (Pythia8) n anropurma xorepenTtroro
Beriennst (Herwig++), Ha ssekTpociabble MOmpaBKy, BKIOYas 0GYCIIOB-
JIEHHBIE IIPOllecCaMy ¢ POTOHAMH B HAYAJIHLHOM COCTOSIHUH, PEaN30BAHHBIMY
B reepaTopax cuctemsl SANC.



3. Ilomy4ens TeopernyecKue MpejCKa3aHusl AJls HHTErPAIbHBIX i guddepen-
uuaJbHEIX cedenntt ¢ yuerom nonpasok NLO EW u NNLO QCD aas pazmuu-
HbIX Habopos PDF B paboTe 110 u3mepenuio cevennit poxkenus u pacnaga W
u Z/v* 6030H0B Ha gerektope ATLAS na ocrose 35pb™! manmbix 3a 2010r.
npu /s = 7TeV. Ilonpasku NLO EW Brruncisiimch ¢ moMomsio IpOrpaMm
SANC, a nonpasku NNLO QCD c nomompio nporpamms FEWZ.

4. TIposeseno cpaBHeHHe KOMGUHMDOBAHHBIX MHTErpabHBIX i Aucbdepenmy-
aJIbHBIX CeYeHU! poxkieHus u pacnaja W u Z GO30HOB C TEOPETHYECKUMH
TpeJCKasalHusAMN Ajisi pasnnynbix HabopoB PDF ¢ yuerom koppessmutt mo-
TpeIIHocTel.

5. OueHeHO OTHOWIEHNWE IJIOTHOCTEH NAPTOHHBIX PACIpPeJENeHuH S-KBAPKA I
MOPCKOro d-KBapKa B IIPOTOHE Ha OCHOBE JaHHBIX gerekrTopa ATLAS sa
2010r. ¢ nomompio nporpammsl HERAFITTER, ucnionbays meros 6eCTporo
BOCCTAHOBJIEHHSI CE€Y€HUsI BBICIIUX TopaaKoB npubiuxenus APPLgrid u Ta6-
mmer K-axropos. Usmepeno coorHomenue 7y = 0.5(s + 5)/d = 1.0015%

IIpY 3HAYEHUsIX IepejaHHoro uMmyisca Q2 = 1.9 GeV? u z = 0.023.

Hay4unasi moBusHna:

1. Brepssle cosnan Morte Kapiio naterparop mcsanc yisi BBIYHC/ICHHS ceye-
Hu#t pszxa nponeccos B NLO QCD u EW npubnukeHnsix, B OCHOBE KOTO-
poro sexkar Mopynu SANC. Crucok IporeccoB BKITIOYaeT B cebs mPOLECCH
tuna pesnsa-$lua, acconuarusroro poxaenus Xurrca u W/Z 6030H0B, a
TaK’Ke OfMHOYHOrO POXKJeHHsI TON-KBAapKa B $- U t-KaHasaX. JJOCTOMHCTBOM
JaHHOTO HHTErpaTopa sBJseTcs yAoOCTBO MOJIB30BATEIBCKOTO MHTepdelica
U IIOAJepKKa MHOTOIPOLECCOPHBIX BBIYHCIIEHHI.

2. Brepsbie u3y4eHO BIIUSIHUE PA3JIMYHBIX AJITOPUTMOB IIAPTOHHBIX JIUBHEH Ha
8J1eKTpOCIa0bIe IONPaBKU 00YCIIOBIEHHbIE IPoLeccaMyl ¢ GOTOHOM B HAYAb-
HOM COCTOSIHUH.

3. Ceuenns poxxenusi ¥ pacnaga W u Z/v* 6030HO0B, H3MepEHHBIE Ha IETEKTO-
pe ATLAS na ocHoBe manHbIX 32 2010 B 3IeKTPOHHOM U MIOOHHOM KaHaJax,
BIIepBBIE COIIOCTABJIEHE! ¢ TeopeTudecknmu npeickasanusmu B NNLO QCD
npuOJIMKEHUH, TIOyYeHHBIMH ¢ pasnndHbIMu Habopamu PDF ¢ yuerom kop-
peJsinuit uX IOorpeLIHocTel.

4. Briepsble H3MEPEHO OTHOLIEHHE IUIOTHOCTEH MAPTOHHBIX PACIPENENCHHH S-
KBapKa 1 MOPCKOro d-KBapKa B COCTaB€ IIPOTOHOB.

Anpo6arust pa6orbl. OCHOBHBIE De3y/bTaThHl pabOTHl  JIOKJIALbIBA-
JuCch Ha pabounx coBemanusx no dusmdeckoit nporpamme ATLAS (Iy6ma,
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nexabpe 2012, despans 2013); coBemanmm IS HOJIB30BaTENEH [IpOrpaMMBbl
HERAFitter (Mapcess, dbespaib 2012); kondepenmuu CALC-2012 ([dy6ra, miomns
2012); ACAT-2013 (Tlexun, mait 2013); EPSHEP-2013 (Crokromsm, umoms 2013).

Huccepranuonnas paGora Gblia BHIIOJIHEHA IPH MOAAEPXKKE IPaHTOB PO-
®U 10-02-01030, 12-02-91526-CERN _a u ®onna «/Iunactusis.

JImaneil BKjag. ABrop Gbln JuAepoM pa3pabOTKH KOfa WHTErPATOpPa
mcsanc, NPUHUMAJ HENOCPeJCTBEHHOe yYacTye B CPABHEHUHU AJTOPUTMOB JINBHE-
00pa30BaHus B KOHTEKCTE 3/IEKTPOC/IabhlX IOIPABOK HHILYIUPOBAHHBIX (POTOHOM
B HA4aJIbHOM COCTOSIHUU. ABTOD IPHHMMAJ 8KTHBHOE YYaCTHe B HOJIYYeHHH Teo-
PEeTHYeCcKHX HpeJcKasanutl Jyis cevennit JIpesia—IHa B KUHEMATHIECKUX OTPaHU-
YEHHUSAX 1YBCTBATENbHOrO obbema nerexropa ATLAS, BhIuC/IEHHN KOppemnsui
TIorpenHocTuit U B Beruucienuu K-dakropos u renepauun tabaun APPLgrid mist
U3MEpPeHNs! IIJIOTHOCTH NAPTOHHOIO PACIpPE/E/IEHUs] S-KBAPKa B IIPOTOHE.

ITyGimkauun. OcHOBHEIE De3yJIbTAThl 110 TeMe JHCCEPTALMH OIyBJIIKO-
BaHbl B 5 [I€YATHBIX U3JAHUSIX, BXOASIUX B CIHCOK PEKOMEHIOoBaHHbIX BAK.

O61bem u crpykTypa paboTsl. [luccepTaiys COCTOUT U3 BBEAEHHUS, Iis-
TH [J1aB, 3aKJIo4eHust u npuiokenus. [TonHelt 06beM muccepranuu 154 crpa-
HHIBI TeKCTa ¢ 52 pucynkamy u 29 tabnuuamu. CIHCOK JUTEPATyPHl CONEPIKHT
152 nanmeHOBaHUs.

CopnepkaHne paboTbl

Bo BBeseHUM 060CHOBBIBAETCS AKTYaJbHOCTb HCCIEIOBAHMIA, IIPOBOLH-
MBIX B paMKax JaHHON JuCCepPTalOHHON paboThl, NPUBOAUTCS 0630p HAyYHOH
JIMTEPaTyPEl 0 u3ydaeMolt npobieme, GopMyIupyeTcs Iesb, CTABATCS 381a4u
paboTel, chopMy/IMPOBAHEI HAYYHAS HOBH3HA U IPAKTUYECKAs 3HAYNMOCTb IIPE-
CTaB/IAEMON pabOTHI.

IlepBas riaBa nocasiena TeopeTHYecKoMy 0630Dy DU3UKH IPOLECCOB
Hpenna—flna B riy60KOHEYIPYruX NPOTOH-IPOTOHHBIX CTOJKHOBEHHSX. JlaHo
KPATKOE OINCAaHNe aPTOHHOM! MOJENH B KOHTEKCTE IIPOTOH-TIPOTOHHBIX CTOIKHO-
BeHUI! B BeJyleM IPUO/IMKEHNH 1 OMHCAHBI CIOCOBE! OTHECEHUS KOJUIHHEAPHBIX
PacxoauMOoCTeli, BOSHUKAIOMUX B BBRICHIMX MOPsiAKaX IepTyp6aTUBHOM Teopuwm, K
dakTopuzyeMbIM YHKIHAM [APTOHHBIX pacipesesennit. IIpiBeeHb OCHOBHbIE
Auarpammsl, paomue Bkaas B NLO EW n QCD nonpasku K mponeccaM BHAa
pp—=Z > Uunpp— W — Ly,

Bo BTOpoif riaBe npusoauTcs Kpatkoe onucanue cucreMsl SANC, a za-
TeM pa3BepHYTO U3JIaraeTcs ONKCaHMe HHTerparopa mcsanc. [IpuBejeH CIHCOK
TIPOIIECCOB, Peau30BaHHbIX B HHTerpaTope, onucansl BKIaasl 8 NLO EW u QCD
CeveHNsl ¥ IPUBEJEHDI TabJIMIEI U PACIPe/ie/IeH s], JEMOHCTPUPYIONINE JOCTOBEp-
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- Zo0wtu) | WH(uty,) | W (u5,)
NLO QCD 3388(2) | 12263(4) |  9045(4)
NLO MCFM | 3382(1) | 12260(1) |  9041(5)

Tabn. 1: Unrerpasnste cevenns NLO QCD ans TIPOIIECCOB HEUTPAILHOIO U 3aPSIXKEHOTO TOKA
Hpenna-Sna, Beraucnennse B mcsanc 1 MCFM (B pb) mpu cornacoBanmbIX JIEKTPOCIaBBIX
apaMeTpax M KMHEMaTHIECKUX OTPaHMYEHUSIX.

HOCTD PeSyJILTATOB, MOy YeHHbIX € IOMONIBIO JaHHOro Koga. B Taby1. 1 npusezeno
cpasrenre NLO QCD cedenuit ¢ cedenusiMu, 1o/1ydeHHBIMY B nporpamme MCFM
Ans nporeccos Jlpenna~fAna. Ha Puc. 1 nokasano cpashenne ZuddepeHnuann-
HBIX cevennt ¢ yserom NLO QCD, EW u QCD+EW (ciesa) n COOTBETCTBYIOILYE
nonpasku §(%)(cnpasa) mist mpouecca pp — ptpu”.

o
NLO (EW)

«+++ NLO (QCD)
—— NLO (EW+QCD)

- o
sttt

e

-20 it ,
120 20 30405060 080 80 6o 20

20 30 40 50 60 70 80 90 100 1
L

10
), GeV M(u'w), GeV

Puc. 1: Cpasrenue Bknanos EW u QCD B nonpasku nopsiaka NLO B PacIpelie/IeHun cede-
HUf N0 MHBAPHMAHTHON MacCe JIENTOHOB B KOHEYHOM COCTOSTHWH JUIsi NPOLECCa Hpenna-Slna
HeHTPaIbHOTO TOKA pp — utu~.

B Tperneii rnaBe paccmarpusaioTes Pe3YJIbTaThl aHaJIN3a KOMOUHUPO-
BaHus [IAPTOHHDIX JIMBHEH U 3JIEKTPOC/IabbIX NONPABOK, 06YC/IOBIEHHBIX POLEC-
caMu ¢ POTOHOM B HAYAJIBHOM COCTOSTHHH:

Y+qg—=q¢ ++u,
Y+qg—o g+ 44t

IIposesnieno cpaBHeHNe JAHHEIX MOIPABOK C IIOJIy9€HHBIME B ADYTUX WCCIIENOBA-
HUAX M U3yHEHO BJIMSHUE PA3/IMYHBIX JITOPUTMOB JINBHEOGDA3OBAHNSI, PEaJIH30-
BaHHBIX B Pythia8 u Herwig++ ma amexrpocnabuie MONIPABKH, BBIYUCJIEHHBIE B
rereparopax SANC.

HerBepTas Ii1aBa [OCBAIIEHa ONUCAHUIO UCCISIOBAHMH 110 H3MEPEHHI0
WHKJIIO3UBHOTO cedenus poxaenuss W u Z/y* 6030HOB ¢ pacnaJom B 5/1eKTpOH-
HbIC 11 MIOOHHBIE KOHEYHEIE COCTOSIHNS ¥ CDABHEHHIO PE3YJIbTATOB C TEOPETHIECKHU-
MU NpeicKa3aHusMu. [jisi aHain3a ObLIN HCIIOJNb30BAHBI nanuble ATLAS 2010
rozia ¢ MHTErpasbHOl cBeTHMOCTbi0 35pb~! mpn SHEpTHH Iy4YKoB /8 = 7TeV.
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B riaBe mpusezieno kparkoe onucanue ycranoskn ATLAS, onucanue KpUTEPHU-
eB oT0Opa COOBITHH, MPONUEYPbl BHIYUC/IEHUS MHTErpaibHOrO u auddepenny-
JIbHOTO CEYEHUs U OObeJMHEHUs! PE3YJIbTATOB JJIf 3JIEKTPOHHOTO U MIOOHHOTO
KaHAJIOB. Pesy/bTaThl H3MEpeHns CeyeHNH NPHBEJEHBI B CDABHEHHH C TEOPETH-
deckumu npeackasanusive B NNLO QCD npubnwkenun, nomydeHHBIME B IIpoO-
rpamve FEWZ nns pasnuanbix #HaGopos dyHKIuH NAPTOHHBIX PACIpeNeJIeHHM:
MSTW08, HERAPDF1.5, ABKM09, JR09. B Ta6x. 2 mpuseneHst CeyeHus1, u3Me-
PeHHbIE B YyBCTBATEJIbHOM 06beme gerekTopa. Ha Puc. 2 nokasansr anddepen-
LHaJIbHbIE PACIPe/e/IeH st I3MEPEHHOTO Ce4eHNsT X TEOPETUIECKUX PeICKA3a MM
coTHoeHu! cedenutt W/Z ¢ snnuncamn CKOPPEJIMPOBaHHBIX IIOI'PEMIHOCTEN.

= 160, —
= ) e - ]
= S [ ATLAS ]
> z_r 1
3 F 5.5+ -
3 E %T [ ]
E _[Lat-ss-sspb" Z0T g sk b
[ ¥ Data 2010 (s = 7 TeV) 7 § r q
E & wmstwos % r s f Ldt=3336 pb” ]
E © HERAPDFLS  _i_ Uncom. uncertsinty F 4
[ O ABKMO® 1 Total uncertainty 4.5 @ Data2010NE=7TeV) s total uncertainty  —
£ ¢ JRO9 [ O MsTwos -@-sta®sys 1
o E [ [ HERAPDF15 uncertainty 1
© L A ABKMo9 68.3% CL ellipse area |
Q 4 o wmos _
S‘ 3 S E R BT
£ 005 1 15 2 25 3 35 04 048 05 055
1y, o¥ - BR(Z/y*— I') [nb]

Puc. 2: Uamepennoe B 4yBcTBUTeNIbHOM 06'beMe CeUEHNE B CPABHEHHH C TEOPEeTHYECKUMH Ipe-
ckasaHusaMu B NNLO mpubiikeHnn, BHIMHCTCHHBIME C Pa3IMYHBIME Habopamu PDF. Cnesa
npusefiero Auddepennuansroe cedenne s Z — L4, cupasa (ow+ + ow-) vs. 0Z/y+- 7~
JIAICEI COOTBETCTBYIOT YPOBHIO AoCTOBepHOCTH 68%, a MOrpemHOCT: TeOpeTHYecKnX 3HATeHHH
COOTBETCTBYIOT TOJIbKO HeompezenensocTsam PDF.

Ilsitas raBa NMOCBAIIEHa MCC/IEAOBAHUIO MIOTHOCTH DACIPEETEHHS S-
KBapKa B IIPOTOHE Ha ocHoBe maHHbIX ATLAS. B Helt onncausr METOJbI U3BJICYE-
HUsl NIAPTOHHBIX PaCHpPeleJIeHU!t U3 IKCIEPHMEHTAIbHBIX JAHHBIX, HEOOXOANMbLE
OLIEAy bl CBICTPOY OIEHKH TEOPETHYECKHUX IPe/CKA3AHMN /It COOTBETCTBYIO-
MuX cedeHul, u3noxkennl pe3ynbraThl QCD aHaIM3a ¢ BBIYNCIEHUEM OTHOLICHUS
IVIOTHOCTY $/3-KBAPKOB K IJIOTHOCTH MODPCKOTO d-KBADKA, B IIPOTOHE. [Monyuennoe
orsowenne 7, = 0.5(s + 3)/d pasmo

7s = 1.00 = 0.20exp % 0.07moa 3] %per T3 % 05 £ 0.08en.

TIpH 3HAYMAX [epeaHHoro uMmyasca @ = 1.9 GeV? u z = 0.023.



ofd. BR(W — fv) [nb]

sta sys lum ~  acc
wt 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

0%« BR(Z/7* — ££) [nb]

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

Tab. 2: KoMGMHUPOBAHHEIE CeeHNs POXKIEHHSA 1 PACTIAA B JIENTOHHDIE KAHAIB TS wHw-,
W= u Z/v*, usMepennsie B IyBCTBUTEJILHOM O0beMe JIeTeKTopa, OrpaHHYeHHOM |ng| < 2.5,
pre > 20GeV, i 3apsiKeHHOro TOKa: Py > 25GeV u mp > 40GeV, u ana mefiTpanabHO-
ro Toka: 66 < my, < 116 GeV. [IpuBeneHs! 3HaYeHUs NMOrPENTHOCTEH: CTATHCTHIECKHX (sta),

SKCIIEPUMEHTAJILHBIX CHCTEMATHYECKHX (sys), cBerumocry (lum) n skerpanonsamuu (acc).

Ha Puc. 3 npuseneno cpaBHeHMe uaMepeHHO! B aHAINM3€ BEJMYHHEL Ts CO
SHaYEHUAMH, [IPEJIOIaraeMbIMY PA3/IMYHBIMY TPYNNAMH, 3aHUMAIOIIIMUCS TJIO-
6asipHbIM uTnpoBanuem PDF.

T T
Q2 = 1.9 GeV?, x=0.023 cpWZiree

4 ABKMO09 —
® NNPDF2.1 —=—

® MSTWO08 -

v CT10 (NLO)

i total uncertainty
I experimental uncertainty

020 02 04 06 08 1 12714

Puc. 3: [Ipenckasanus na ocHoBe aHanusa neprypbarusro QCD B NNLO npubIuKEeHHH 1715
orHomenus 15(z, Q%) = 0.5(s+5)/d. Toukam COOTBETCTBYIOT Pe3y/IbTATH AHATHOB MIOBATbHEIX
¢buros ¢ norpemrocramu PDF, cnomnas nosoca — pesynsraT n3Mepennit no nammsiM ATLAS.

B sakJ/iouenuu noaseseHb! OCHOBHbBIE UTOTH PabOTHI: aBTOPOM Obecrede-
HO TEOPETHYEeCKOe COIPOBOXKIEHNE aHAIN3a JaHHbIX sKcrnepuMenTa ATLAS 2010
rojia, HalleJIeHHOM Ha M3MEPEeHWe CEUEeHUs! POXKIEHWs 3JEKTPOCIaObIX 6O30HOB B
npoueccax tuna Jpesna—Sna. Teopernueckoe conpoBoykIenne aHaN3a Pe3y/IbTa-
TOB JAHHBIX U3MepeHuit B KonTekcre QCD mo3BoIMIIO BIEDBbIE ONPEIEIUTD II0T-
HOCTb ($/3)-KBApKOB B POTOHE B AUAIa30HE CPEIHHX 3HaueHuit  u Q2. Abrop
Obi JtugepoM B cosnanun Monte Kapiio unTerpaTopa mcsanc jyisi BEIYHCIEHHS
cedennit psifa npoueccos B NLO QCD u EW npubinrkenusix Ha ocose dopTpas-
HbIx Moyselt SANC u 6b1 KmoueBbIM y4acTHUKOM B Bhraucaenun NNLO QCD
ceveHutt ans poxzenus W u Z/v* 6osoHos B nponeccax tuma Jpenna-Slsa B
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yenosusix perextopa ATLAS na LHC a5 pssa Ha60poB byHKIUH HapTOHHBIX
pacipesiesiernt ¢ momompio nporpamm Monre Kapo. OcroBHBIM pesyiibTaToM
aHasu3a B KouTekcre QCD nnddepennuanbHbIX ceveHut pokaIeHAs I Paclala
W u Z/~* 6030HOB B 3/IeKTPOHHOM U MIOOHHOM KaHAJIaX SBJISIOTCS BIEPBbIE H3Me-
PEHHbIE OTHOLIEHNSI [IJIOTHOCTe! APTOHHBIX PaCIPe/Ie/IeHAH S-KBAPKa, M MOPCKOTO
d-KBapKa B COCTaBe IPOTOHOB.
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