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06m;aSI xapaKTepHCTMKa ·pa60Tbl · · 

AKTYa.JihHOCTh TeMhi. ~ 
1

' • 

. Ilepahie. Tpu ro,11,a · • 9Kcn~ya.ra~liu · Bo.i:Ihuioro ·• MPOHH~r~ KOJI~aii,11,epa 
(LHC):. ~p~~~~~~aT~~H~r~ YH·li~~b~O~ yri~~B~5!~~~~6~hl0 ll cra6'~Ji~~~~Thlo pa6;: 

Thr,· 6~IJili o3H~~~~~s~Hh~ ~e~~~~bK~Mii ~<PY~~biM~ y~~~~~m c~l3peM~HH~tt · <Pii~i
Kli ~"h!CO'K,IIX 9Hepriitf B n~psym I o~ep~A~ 9TO~ KO~e'!Hd,! OTKI;~I~lie ·~ ~Kc'riepriMeH-

' ;:-. ·.' ~. '''. ': ·; _:_;, ,,_,L,:·-,:i: .... ,Jl'>.··-·.'· ,_:.:' !1: ;_; ~/ 'i·<·:.:', ._•l- :,' 

Tax ATLAS u pMS 6o3omi Xlirrca 7 rJiaBHoro o6ieKTanccJ1eAoBa~mii <P.li.:miii 
3JieMeHTapHblX <iacTll!J; B Te'leHlie noCJieAIIHX ,ll,Byx ,ll,eCaTuneTIIfi. HeMaJIOBa)KHbiM 

BKJia,ll,OM 5!B~5!IOTC5! ll pa60Thl no noCTaHOBKe. orpaiiH'leHII.tf. Ha <}Ju3liKY 3a npe

,ll,eJiaMli CTaHAapTHoii MO,ll,eJili (SM), B TOM 'lliCJie cynepcliM:~eTpli'IHhie MO,ll,eJI~, 
,ll,OnoJIHliTeJihHhie II3MepeHII5! li HOBbie KaJili6poao'!Hbie 6o36~h;.; Y*e Iia'laJih~bix 
,11,aHHhiX ,11,e~eKTopa ATLAS c uaTerpanbHOii caeTli~OCThiD 35.pb:...1, Ha6paHHhiX 

3a 2010r. npn 'Vs = 7 TeV, XBaTIIJIO ,ll,Jl5! li3MepeHli5! OTHOlll~HHH. c~<leHII5! O,ll,li

HO'IHO~O p0)K,ll,eHli5! li pacna,11,a W 6030Ha B 9JieKTpOHHOM li M~OH~O~ K~HMax B 

npOI.I,eCC~ Tli~Ia: ,lJ,peJIJI~_:.5!Ha C TO'lHOCThiO, conOCTaBIIMOH C ~HpOBbiM ycpe,riHeH

HhiM 3Ha<JeHJ1:eM Particle Data Group, 
CJie,lJ,YeT. OTMeTliTh, 'ITO li3MepeHH5! npoiJ;eccoa .[f.peJIJI~_:_5hia B rJiy6~Ko-

·:"r ' - . '·· ,. , ' ,. ' 

. :·-~· 

HeynpyrliX. IIpOTOH-npOTOHHhlX CTOJlKHOBeHli5!X liMeiOT cylll,eCTBeHHOe 3HaiJeHHe 

,lJ,JlH <}Jli3liKll BhiCOKllX 3Heprnit. 'IeTKaH ClirHaTypa JienTO.HHhlX KOHe~HhiX 'cocTo-
• • . ' • '! ' 

HHlill pacna,l.I,OB 3JleKTpOCJia6biX 6o30HOB ~n03BOJIHeT .HaKai!JlliBaTb ,ll,OCTaTO'lHYIO 
: ' : .' I I ' l ~· ' '; ; ' ' J 

CTaTliCTliKY ,ll,JlH BhiiiOJIHeHIIH HeCKOJlhKliX Ba)l(HhiX 3KCneprrMeHTaJihHhlX 3afl,aq, 

TaKlix'KaK: yTo'lnenrre sJieKipoc'na6hrx napaMeTpon (Mw, mt, pa3JIH<iilhl~ ~liplin 
H KOHCTaHT CBH3li), Bhifl,eJieHlie q;y~KIJ,llfi napTOHHhl~ pacnpe~eJieHJJtt (PDF), Ka

JIII6poBKa 9JieMeHTOB fl,eTeKTOpa .II MOHliTOpliHr CBeTliM()CTll, a TaK)Ke ,ll,OITOJIHli

TeJihl:IaH HaCTpOitKa anrop~TMOB JlliBHeo6pa30BaHIIH, HCnOJih3YeMhl~ B nporpaM

Max MoHTe KapJio fl,JIH MO,ll,eJilipoaaniiH npo11,eccoa .. 

To~moCTh TeopeTR'leCKliX npefJ,CKa3aHIIit fl,OJIX<na cooTBeTCTBOBaTh nocTo

HHHO no~hillla~rn;eitcH TO'lHOCTli 9Kcnep~MeHT~IhHhiX l13Mepennit. OcnoBHhiMli 

HCTO'lHli~aMli n~rpelllnocTeit ;eopeTn<iecKIIX npefl,CKa3aHIIit HBJrHIOTCH i) norpelll

noc~li PDF, ii) neonpefl,eJieHHOCTh lllKaJI <}JaKTOpii3aiJ;li~ II penopMaJIII3aU:Hli, a 

TaK)l{e iii) Heonpe,ll,eJieHHOCTll,' Bhl3BaHHhie yqeTOM KOHe'lHOrD 'lHCJia '!JleHOB B 
' ' ',·, ' ·' 1 

nepTyp6aTIIBHOM pa3JIO)KeHIIll. IloCJiefl,Hlill BKJiafl, KOHTpOJIHpyeTCH nOBhillleHII-

eM nopHfl,Ka pa3JIO)KeHli5! no TeOpllll B03Mylll,eHJm, KOTOpoe, OAHaKO, CBH3aHO C 

6oJihlllHMH Bhi'l~cJUITMhHhiMli TPY,ll,HOCTH~u. HaupHMep, · nonpaaKa NLO QCD 

K nnTerpaJihH~~y'ceqenum npo11,ecca .[f.peJIJm-5Ina B i<anane iieiiTpaJihHOro TOKa 

MO)KeT COCTaBli~b nopHfl,Ka 20%, B 3aBJICHMOCTll OT KIIHet.faTll'leCKIIX' orpaHII'le:. 

Hliii. Ilpa 3TOM yqeT iionpaaoK c;re.zzylolll,e~'O uopHfl,Ka, NNW, cocTaBJIHIDlll,HX 

06'1e,IJ;rmeHHtiH HHC'fHTJT i 
5I,IJ,epH1IX Hccne.nonatmir! 

BHBDHOTEICA 



oKoilci '2 - 3%; Tpe6yeT •Bhi'IHCJJeHIUI a ·.n.ec5ITKH pa3 .60Jih~ero' troJ~H'ICCTBa ·;n;ila~ · 

rpaMM H B coTHH pa3 6oJihiiie BpeMeHH CPU. : "" 

· TeopciirqecKoe coo6III,eCTBo no.n.,n.ep:>KHBii.eT·noi'pe6tidcii.•9kdiepnMeHTaTo

poB B Moflie KapJio tiHcrpyi-l~H-fax: .n.~·;I ~pei{~~HoHHhrx Bhr~~~emrif ~wnpailoi< 
Bbfciiinx ir~:i>:H.U:~ba ... Cylli,ecTJ3y~.f·HecKo~ibr<o'ii3s~crHhrx ~r'po~paMM;il~i~oiiH5Iio~Hx 
Bbl~~C:Jie~ii~'ripb!ieceb~ ~ ,[(pkJI~~--5i~·~ a p~~H~~b!X' npn6Jr1r~~~~~x:',NLO .· QCD 

(DX~A.p;~~_fM);.~~p"~W(¥1iG.RAD2;!loRACE); NLQ,Qq6·\:N-g)\EW·(~c~.~c); 
NNLp Q(jp (Dt:NNLD, I[J::WZ y2.x); NNLO Q(jD +: NL? ~W ,(FE\olZ '.:3-J()_·.):3ce n3 

nepe'IHCJICHHbiX naKeT()B 5IBJI5IIOTC5I HHTerpaTopaMH, TO CCTb M9l'YT Bbi'IHCJIHTb 

HHT~r],JaJibHhi.e If ,D.H¢¢epeHIJ,HaJibHbiC CC'ICHH5I 1 HO He CIIOC06Hhl reHCpHpOBaTb 

C06hiTH5I ,ll.JI5I MO,ll.CJIHpOBaHH5I OTKJIHKa ,ll.eTCKTOpa. 

Heo6xo,n.HMhiM ycJIOBHeM ,D.JI5I Bhi'IHCJiemm ceqeHnil npoiJ,eccoB B rJiy6o

KcJHeynpyr'nx a,n.poHHblX CTOJIKHOBCHH5IX RBJI5ICTC5I 3HaHHC cPYHKIJ,Hil napTOHHb!X 

pacnpe,n.e'JieHIIil. Ha cero,D.H5IIIIHHi1 ,n.eHb cyiii,eCTByeT 6oJiee .n.ec5ITKa Hay'!HhiX 

rpynn, 3aHHMaiOIII,HXC5I Bhi,D.eJieHHeM PDF H3 ::mcnepHMeli'raJihHhiX ,n.aHHhiX. B oc

HoBe npoiJ,e)J,yphi Bbl,ll.CJICH115I JIC:tKHT cPHTHpOBftHHC 9KCIIepHMCHTaJlbHbiX pe3yJib

TaTOB TCOpCTH'ICCKHMH npe,D.CKa3aHH5IMH. ,Il,JI5I l'JI~6aJibHb!X cPHTOB HCJIOJib3YIOT

C5I llO B03MO:tKHOCTH BCC ,ll.OCTYllHblC ,n.aHiihiC - OT HCi1TpHHHbiX 9KCllepHMCHTOB 
. ' -' . . 

.n.o KOJIJiati,n.epHbiX (CTEQ, MSTW, ABKM, JR), y3KocneiJ,HaJIH3Hpoaam-Ihle ¢11- · 
' '- . ' i-

Tbl MOI'YT HCIIOJib30BaTh1 K IIpHMepy, TOJibKO ,lJ.allHb!C 9KCIICpHMCHTOB rJJY60K0-

Heynpyroro pacce~HH5I (HERAPDF). IloMHMO CTaH,lJ.apTHOrO MCTO,D.a cPHTHpOBa

HH5I MHHHMH3aiJ,IIei1 x2 , llpHMCII5ICTC51 TaK~e IIO,ll.XO,ll. HetipOHHbiX ceTeil (NNPDF). 

Ba:tKHO oi'MeTHTh, 'ITO IJOp5I,ll.OK uepTyp6aTIIBHoro upH6Jm:tKeHII5I TeopeTII

yecKm( paC'ICTOB ,ll.OJDKCH COOTBCTCT~OBaT'b cPYHKIJ,H5IM napToHiihiX pacnpe,ll.CJJe

HI1~·, Bhi,ll.CJICHHbiM c IIOMOIII,hiO npe,ll.CKa3aHHti B TOM :tKe 110p5I,ll.Ke npH6Jm:tKeHH5I. 

To ecTh, BhiYHCJm51 ce<JeHHC u 11pH6JJH)KCHHH NLO QCD, Mhi o65I3aHbi HCHOJih-

30l3aTb PDF, KOTOpbiQ 6hiJIH noJIY~Jeiihi B coOTBeTCTByroiii,eM npH6Jm:tKeHIII!. B 

60JlbWHllCTBC CJJy<JaCB yneJIWICllHC TO'IHOCTH TCOpCTH'ICCKIIX BbJqHCJICHHH 1Ipli

BO).\l1T 'K Macumi6HOMY llOBbiWCHHIO 3aTpa<mBaeMOI;O BpeMCHH. )J,JI5I o6XO,ll.a 9TOil 

11p'o6JJC~Ihi HpHMCim.IOTC51 Ta6miiJ,hi K-¢aKTOpoB, nepeB3BCIIIHBaHHe ci'pyKTYPHhiX 

¢y'uKIJ,Htl, 6biCTpa51 oiJ,eiiKa ceYeHHti (Fa8tNLO, APPLgrid) ;m6o Hx KOM6HHaiJ,nH. 

· ll,eiihro .n.aHlioli · pa6oTbr: 5mJiileTc51 o6ecne'IeHliB TeopeTnqeckoro conpo

uo)K',il.eiiilii: awinl!3'a ,liaHH,biX' 9K:cuepHMeHTa ATLAS, nonyqeJiHbiX'3a'2010r., mi.

IJ,8JI~HIIOM Ha 113M8peiiHe 'ceYeHI151 po:tK.il,emiiJ '::J}ieKTpOcmi.6biX. 6o3c>ifciB 'i ·'iipoiJ,eC

eax, TIII!a .L;J:p~JIJJa-:5IHa;, aHaJII!3a ,pe3yJibTaTOB ,n.aHHb!X H3MepeHH!i B KO~ITCKCTe 

QQJ::?; C. ,IJ,eJi_biO OllPMeJI~HH.51 IIJJOTHOCTli ( sjs}J<BapKOB ·B npO'fO~e;. IipH IICC!IC,ll.0-

!3a!jllll. CqBMCill,CHJ15I napTOHHbiX JIHBHCH 11. 9JJCKTpOCJia6bi)( IIOllpaBOK K . CC!{CHHIO 

IIpOIJ,CCCOB THna.,IJ;peJIJia-5Iua, B TO~ 'IIICJ/8 o6yCJIOBJ!8HHbiX BKJia,li.OM npOIJ,CCCOB. 
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C cP9TOHOM .B Ha:'IaJibHO¥ COCT05IH1fH,, B 3aBHCI1MO~ll OT, pa3JIH':l,HhiX aJII'OpHTM<,JB 

JII1BHC06pa30BaHH5I,, '':; :r· :>· ..... ,·:.:.···::: 
. ,. ,)J,JI5I:,D.OCTH)KCHHH IIPCTaBJI8HHOit IJ,eJIH Tpe60Ba.JJOCb peiiiCHHe CJ!C,ll.YIOIII,HX 

~: ':·· ·.:,,,"; • .. ,· •: .. :: · .. ,.,·.·;.,' . .<; .. ::. ;~.~: 

·1.' Co3.u.a1Iite MoHTe KapJ!o' 'rlliTerpaT6pa' .D.JI5I, Bhi'IHCJreHH5I 'ce'IeHim · npoiJ,eccoB 

THria·,IWe.iJ:.iui..:..5IHlt-'a' rixy66KOHeynpyrnx 'ilpo;oir:.:.~pOTOHIIbrX. CTOJIKHOJlemi

ax Iia o'cH'oae :¢opTp~HHhDc ~~.n.y.iiett'SANC: fl:porpk~Ma ~o~)J<ua npiniHM'ai'b 

'~~O,li.Hb!C napa~.H~Tpbr ktr~HCJiemotil/ npbci3BO,li.HTb.;CO:OT~efd~~y{ouzyio1 npoiJ,e

.n.ypy HHTerpHpOBaHli5I 11 BbiBO,li.HTb 'pe3yJibTaTbi B BH,ll.C l!HT8I'paJibHOrd ce

'I8HH5I B 3a,n.aHHb!X' npe,n.eJiax II .U.H¢¢epeHii,HaJihiiOro; C~'I8HI15I B BH)l;e rHCTO-: 

rpaMM, 3aiipOIII8HHb!X IIOJib30BaTCJI§lM; 
I ' ,}I' 

2. Mo,n;eJIHpoaauHe co6biTHlt npoiJ,ecca ,IJ;peJIJia-5I~a c Y,'I(ITOM 9JI8KTpocJia6b!X 

IIOnpaBOK, Bbl3BaHHbiX IIpOIJ,CCCaMII C cPOTOHOM B Ha'IaJibHO!-f CQCT05IHHH1 ,D;JI5I 

,li.BYX pa3JIIItfHbiX aJIFOpHTMOB JIHBHe06pa30BaHH5I, peaJIII30BaHHb!X B. npo

rpaMMax P'ythia8 H H~rwig.++ II cpaBHeHHe pe3yJih:,I'aToB MO.U.M~poBa~H51; 

3. Bhi'IHCJieHHe NNLOQCD ceqeHHti ,li.JI5I po:tK,n;euHH Wn'Zh* 6o3oiio8 B npO

IJ,eccax THna )J,peJIJia-5IHa B ycJIOBH5IX ,n;eTeKTopa ATLfX.S ua LHC .u.im pa3-

JIH'IHhiX Ha60pOB cPYHKIJ,Hlt napTOHHbiX pacnpe,li.CJICHliil;. Bhi'IHCJieHHe KOppe

JI5IIJ,HH OIIIH60K M8:tK,ll.Y CC'ICHI15IMH pO:tK,D.CHH5I W II Z 6030HOB H cpaBHCHile 
t 

C 9KCIIepHM8HTaJibHbiMII I13MCpCHH5IMH; 

4. Bhi'IHCJICHHe NNLO QCD 11 NLO EW K-¢aKTopoB · ,li.JI5I ¢HTHpoaaHH5I 

,n.aHHhiX ATLAS riapTOHHbiMH pacnpe,n;eJieHH5IMH c IIOMOIII,hiO nporpaMMhi 

HERAFITTER; reuepaiJ,H5I ceTOK APPLgrid ,li.JI5I· 6biCTpolt OIJ,CHKH NLO 

QCD CC'I8Hili1 npoiJ,eCCOB )J,peJIJia-'-5IHa. 

· OcHoBiihm rroJio:>~<:eHJui, BhmocHMhie Ha 3a~nTy: 
.:' 

1. Pa3pa6omH 11 co3,n.aH HHTerpaTop mcsanc ,li.JI5I Bhi'IHCJieHH~ ce~eHHilliPOIJ,ec-

coB THna )J,peJIJia-5IHa, accoiJ,HaTHBHoro po:tK,D.eHil5I XHrrca 11 _9JieKTpoCJia-

6biX 6030HOB1 a TaK)K8 O,li.HHO'IHOI'O pO:tK,D.CHH5I TOll ~BapKa ~ S~ nt~KaH~ax 
• ' • ' > I •' 

Ha O,CHOBe': <f>opTpaHHbiX MO,D.YJiei'! S~NC. n~oBe,n.eHHOe T.llJ,~T~f:~O,porJiaco-

Baimoe cpaBH8HIIe mcsanc-vl.Ol c .u.pyrliMII nporp~MHhiMH npo.n.yKTaMH H 
- ·. . ' . . /' .. ; ·. . .~ ' .. . : .. . ' _. . . ' ' .. ' ~ -~ - " - . - . : . 

JlliTepaTypoJt II9Ka3aJI9. ~OCTOBCpHOCTb Bbl'IHCJICHHit,. 

2. Jf3yq{mo 'BJIIl5IHll8 pa3JrH'IHb!X anropiiTMOB JIHBHC06pa30BaHH.H,' C ynoJ:m,n.o

'IiiBami:eM no noriepeqiioMy uMnyirhcy (Pythia8) II a:.n:ropni'Ma Korepeu>r'Horo 

BeTBJieliii5I (Herwig++);' Ha) 9JieKi'poCJia6bre · 'rionpaBKu; i3KJ!IOqaa , o6yCJioil

JieHHhie npoiJ,eCCaMH C cPOTOHaMH B Haqa,JibHOM COCT05IHllllj peruui3oBaHHbiMI1 

B reHepaTOpax CHCT~Mhi SANC .. 
3 



3 .. flo.i:Iy•IeHhl TeopeTWieCKlJe npe,IJ,CKa3aHlUI )I,Jl5l ,HHTerpa.TlbHhiX H )I,HcPcPepeH

~Ha:nhHhiX ce<JeHnfi c.yqe1'0M nonp~BoK NLO EW u NNLo' QCD )I,Jia pa3JIH'I

HhiX Ha6opoii PPF B·pa6pTe no H3MepeHHIO ce<JeHnil po)!(p,eHHa'H pacna,11,a W 
. n Zh* 6o30HOB Ha )I,eTeKTope ATLAS HaocHOBe 35pb-

1 
)I,aHHhiX 3a 2010r, 

npn js = 7,TeY. ,TionpaB~H NL,Q EWBJ>I~m;~~JIHC?.f ~OMOlll,hJ9.nporpaMM 
, SANQ, a nonp~BI<H, NN~O .QCD, ~ noMOliJ,hJO llPOfP!l~~-ht F.~'Y~• 

4. Tip6Bep,eHo -X:paBiieiliie i<oM6u~:~npomiiiHhiX 11HTer{nuihHhix 11 A11¢¢epeH~11-
a.iihHbix' 'ce'Ielinfi pci:k:,rl.eH11a' l1' pa.<:ria.n.a W H. z 6o3i:mol3 c TeopeT114ecK11M11 

Iipe,11,cKa3aHHaM11 .n.na· pa3JIWIHhiX'Ha6opim PDF c y<JeToM KoppeJm~Hfi no-

rpemlioc-refi: . . . : . 

5. O~eHeHo OTHomeH11e IIJIOTHOCTeii napTOHHhiX pacnpe,11,eJieH11fi s-KBapKa n 

MopcKciro d.:KBapKa B upoToHe Ha ocHoBe ')I,aHHhiX )I,eTeKTopa ATLAS 3a 

2010r. c noMOlll,hiO nporpaMMhi HERAFITTER, 11CIIOJih3ya MeTO)I, 6hiCTporo 

BOCCTaHOBJJenna ce<Jemm Bhicmux nopR,ll.KOB np116JI11)!(eH115l APPLgrid n Ta6-

JIH~hi K-¢aKTOpOK lbMepeno CQOTHOilleHne rs = 0.5(s + s)fd = 1.00~8:~~, 
)I pH 3Hf!.~IeiiH51X. nepe,L\annoro IIMIIYJibCa Q2 = 1.9GeV

2 
H X = 0.023. 

Hay<Iua51: IioBM3Ha: 

l. BncpBbi.c co3.i.\au MonTe KapJIO unTerpaTop mcsanc ,ll.Jm Bhi<J11CJICHH5l ce<Je

uilfi pR.L\a npoll,eccoB B NLO QCD H EW npH6Jin)!(enmix, B ocHoBe KoTo

poro Jic;.KaT MO.L\YJIH SANC. CnHcoK npo~eccoB BKJIIO'iaeT B ·ce6R npo~ecchi 
THIIa ,UpeJwa-5Ina, acco~HaTHBnoro po)!()I,CHHR X11rrca 11 W /Z, 6o30HOB,, a 

TaK/KC 'o~HIIO'IHOrO p0)!(,ll.eHH51 TO~I-KBapKa B S- 11 t-Kananax. ,UocTOHHCTBOM 

)~f~IIIIOI'O llHTerpaTOpa 51BJ151.CTC51 y.n.o6CT~O IIOJlh~OBa~eJibCKOI'O. ~J:ITCpcpeiica 
.11 IIO)JACp)!(Ka MHOronpo~eCCOpHbiX Bhl!llCJJe,H11H. 

2. BIIepBbie H3y<JeHo BJIH5IHHe pa3JIH<JHhiX anropHTMOB .napTOHHhiX JUIBHeii Ha 

3JJeKTpOCJia6biC IIOIIpaBKH o6ycJIOBJieHHhiC npo~eccaMH C cPOTOHOM B Ha<JaJib-

l!OM COCTORHHH. 

3. Ce<JeHHR po)!()I,eHHR Hpacna.n.a W u Z /1* 6o3oHoB,n3MepeHHhie Ha ,1.\CTeKTo

. pe ATLAS Ha oclioBe )I,aHHhiX.3a 2010r B 3JieKTpOHHOM 11 MIOOHHOM KaHaJJaX, 

· BnepBbte coiiocTailneHhi c TeopeTll'ICCKHMH npep,cKroanllRMH B NNLO QCD 

npH6JIH)!(CHil11, noJiy<JeHHh~Mll c pa3Jili'!HhlMll Ha6opaMH PDF c_ Y<JeTOM KOp-
- - ' .. 

pemi~HH 11X IIOrpemHOCTCH. 

4 •.. BnepBbie H3MepeHo . OTHomeHlle. IIJIOTHO,cTeii napTOHHhlX. paciipe)I,eJiemiii s

' KBapKa·H MOpCKQI'O d~KBapKa B COCTaBe IIpOTOHOB. 

:: -'Arrpo6au;u51· pa6oTbi. OcHoBHhie pe3YJihTaThi · pa6oThi ·. ·. ,n:oKJia,!I.hiBa- ' 

/ JI11Ch Iia pa60'IHX COBClll,aHHRX IIO cPH3ll<JeCKOH nporpaMMe •ATLAS (,Uy6Ha, 
4 

I. 
':' 

~ 

f I 

)I,eKa6pb· 2012; <}lEmpi1Jib::2013); ''C(me~l'l.Hlltf',n:nil no.rih3oBaTenefi' np(>r'paMMbi 

HERAFitteHMapc~b-;.¢e~p~i, 2i:J12); ioii¢ep~~:~hnll.OALC~2012 (,Uy61Ia, lliOJlb 

2012); ACAT~2013· (TieKHn; Mafi·20I3); 'EPSHEP~2013' (CTokroni>M, iuoJ1b' 2013) . 

.· ·' · ,Uuccep-r:a~HdH~rur pa6o~a 6hrhak~monneH~· npu no~ep)I{Ke rpaiiToB P<P

<Pli 1~02:0I031{12-o2-9152.6-CERN·, ~ ll-q;~H)I,~ .«,[(~~~~II~~>; . ~'I·, · •· · . 

fli;:~~~~ii inrna~. ABTOp' 6b1~' ~i,dep9~ 'Pa3ra6oTK~: 'ko,11,a llH;erpa:ropa 

me sane, IIP1iH11M~ !leiiOCpE(,ll.C1'BCH!I~e yqaCTlle B. cpaBHe,tJ,ll~:~ropH'l:¥5)~ Jl~BHe

o6pa30BaHHRB KOH:I:eKCTe 3JieKTppCJ1a6hiX. nonpaBOK.llH,ll.Y~H-pOB!l;HH},lX cPOTOHOM 

B Ha<JaJihHOM COCTORHHH. ABTOp IIpHHIIMaJI aKT11BHOe. y,<JaCTllC B IIOJIY'I8Hllll Teo

peTII<JeCKllX npe,LJ;CKa3aHHH )I,JIR Ce<JeHHH )J;peJIJI~-5J:Ha B Kll~C~a~~'I8CKH~.orpaHH
'ICH1151X <JYBCTBHTeJihHoro o6'beMa ·)I,eT~KTOpa· ATLAS, Bhi<JHCJieHHH KoppeJIR~llii 

norpemHOCTllfi 11 B Bhi<JHCJieH1111. K -¢aKTOpOB ll reHepa~Hll Ta6,11H~ APPLgrid ,ll.JIR 

ll3MepeHH51 IIJIOTHOCTH napTOHHOrO pacnpe,ll.eJieHHR S-KBapKa B. IIpOTOHe. 

IIy6JIMKaD;MM. OcHOBHhie pe3yJihTaThi no TeMe · )I,Hccep-Ta~llH oiiy6JIHKo

BaHhr B 5 ne<J.aTHhiX H3)I,aH11Rx, BXOP.Rlll,HX B cnucoK peKoMeii,ii,oBaHiihiX BAK. . 

06'beM M CTpyK'rypa pa6~Tbl. )J,HccepTa~UR COCTOllT 113 BBe)I,eHim, IIR

Tll rJiaB, 3aKJIIO<JeHH51 II IIpHJIO)!(eHHR. flOJIHhlfi o6'beM ,ll.11CCepTa~HH154 CTpa

Hll~hl TeKcTa c 52 p11cyHKaM11 11 29 Ta6JIH~aMH. CnHCOK JIHTepaTyphi co.n;ep)!(l!T 

152 HaHMeHOBaHH51. 

Co,n.ep)KaHMe . pa6oTbi 

Bo BBe.n;euuu o6ocHoBhmaeTcR aKTYaJihHOCTh liC!cne.n.oBaliiltt, npoBo.n;u

Mhix B paMKaX p,aHHOH ,ll.HCCepTa~llOHHOfi pa60Thi, IIpll~O.IiHTC~ 0630p Hay<JHOfi 

JlliTCpaTyphl HO. H3y<JaeMOfi IIp06JICMC, cPOPMYJIHpyeTC~ . ~CJih, CTaB51TC51 3a,LJ;a<JH 

pa60Thi, CcPOPMYJillpOBaHbl Hay<JHaR HOBH3Ha H npaK~Htl8CKa51 3Ha<JHMOCTh npe.n.

CTaBJIRCMOfi pa60Thl. 

IIepBa51 rJiaBa nocBRlll,e!Ja TeopeTH<JC<:!KOMY o63opy ¢n3HKH npo~eccoB 

,UpenJia-5J:Ha B rny60KOHeynpyriiX IIpOTOH-IIpOTOHHhiX CTOJIKHOBeHHRX. ,UaHO 

KpaTKOC OIIHCaHHe napTOHHOfi MO,ll.CJI11 B KOHTeKCTe IIpOTOH-IIpOTOHHhlX CTOJIKHQ

BeHHfi. B .~e.rr.yi.IJ;e¥ npu6m1~eH1111 u onucaHhi. cnoco6hi o:my,c~~~~ ~?fl~H,H,eapHhiX 
paCXO,!J,llMOCTefi,,.B03Hl!KaiO~liX. B Bh!CillllX UOpR,ll.Kax. IICpTyp6aTHBHQH Te0p1111, K 

¢aKTppll3yeMbiM ¢y~~~ll~~ n~p;;HH~IX ,pa~npe.n;eJI~~un:, Tip~·~e)I,~~h~ . ~~HOBHhiC 
,ll.Harpa~Mh;, ~~~~He BK~~)I,· ~- NLO' EW ~- QCD. ~o~pa~Iui ~ 'npo~eeg~M B~.n.a 
pp_-:-+ Z-:--+ f£ u pp-:--+ W-:--+ fve. , , • . .· . :, _· .. ·. ,· . 

. ' . Bo BTopoii'r.ITane hpUBOt\llTC51 KpaTKOe 'oiiii,CaHue• CHCTeMb!'SAN .. C,' a 3a

TeM pa3BepHyTo ll3Jiaraer6I '~nncaiiHe. HHTe~pa:ropa mcsanc. 'TipnBCAeH. CIIHCOK 

npo~eccoB, peaJIH30BaHHhiX BHHTerpaTOpe, onucaHhi.~KJia)I,hirB NL9:EW 11 QCD 

ce~8HH5I n np11Be~eHbl ;a6JIH~hl u pacnpep,eJieH~i5J,_ .z:i.eM~HCTpupyro~ile )I,OCT~B~p-. . . . .. ·'. .. ' . . . . . . 
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·pp'4 ·-'··.•· zo(JL+J.L-)' w+(JL+v,;) w..,(JL-vi'Y 'l~ d~ 

~ ~ ::·· : J. NLO QCD;' .. ;: 3388(2)' ' ; 12263(4) .. ; 9045(4) ;< •1_··: 

NLO:MCFM .. 3382(1); ·'12260(1) • ... 904l(5)' :~. . ; •' . 

T~fL"I. i: I1~T~~piJI~ii~x~'~c~~~~Ji'NtO'QcD )J.JIH ;~~·ti~cc~a·';{ci~.qjiQbi!oM~3ap;JKcHoro .;oKa 
'· . ' ' '. l,~:j• iiJJit '''•• IJ·~~·- ~ ~ I, .f ~' •_'':fJ_,/ .. ~· ,• !,·:·~::'.• -:~:'·'''••'. ·· ~·/ 

,Llpe,"I."Ja-.HHa, Bbl'IHCJICHHblC. B _mcsanc u' M CFM ( B p b) npll coriiacosaHHblX 3iieKTpoCJia6biX 
napal;~;pax ~ ~~~~~~~;~~~~~~x''~~p~ii~'I~~;~~J<:.' .· '-·' ':<~ '' . . . 

,.:". , .. ·,._; ';~::' ;·· ~~ ·/··;/d··.i·~>~- ~: ',· ..• : ~ !;·_, . " '}-. 

HOCTh pe3y]ihTaTOa;·i'ionyqeJiili,rx:c n<iMo~hio )J,aHiioro K'o)J,a: ·B Ta6JI. 1 npase)J,eHo 
cpaBHeHHe NLO QCD 'ceqeHHfi c ceqemmMII, riOJiyqeHHhiMH B nporpaMMe MCFM 
)J,JIH npou.i£coa· ,[(peJIJia-'5IIia. Ha Pac. 1 noKa3aHo cpasHeHHe ,li,H¢¢epem~llaJih
HhiX ceqeHIIJ:i c yqeToM NLO QCD, EW II QCD+EW (cJieaa) II cooTBeTcrayro~IIe 
nonpaBKH J(%){cnpaBa) )J,JIH npou.ecca pp-+ f.L+f.L-. 

~ 
,..:1o' 

·"' t :a 10 

20. 30 40 50 60 70 80 90 100 110 120 
M(ll'lll,GeV 

60 70 --80 90 100 110 120 
M(11'11l,GeV 

Puc. 1: CpaBHCHHe aKJia,n;oa EW 11 QCD a nonpaaKH nop.H,IJ;Ka NLO a pacnpe,ll,eJieHHH ceqe

HHH no llHBapHaHTHOfi MaCCC JICnTOHOB B KOHC'IHOM C?CTOHHllll )J.JIH npou;ec?a ,Z:WCJIJia-.HHa 

HCfiTpaJibHOI'O TOKa pp-+ JL+JL-. 

B TpeTbeii rJiaee paccMaTprmaroTcH pe3yJibTaThi aHMH3a KoM6HHHpo
BaHHH napTOHHb!X JlllBHefi ll ::meKTpOCrra6b!X nonpaBOK, o6yCJIOBJieHHh!X npou.ec
CaMll C ¢oTOHOM B HaqaJibHOM COCTOHHIIll: 

, 'Y + q -+ q' + £+ + Vt, 

'Y + q-+ q + £- + £+. 

IlpoB'e.U:enoepamie1Ilie )J,aHIIhiX nonpaBoK c rroJiyqeHHhiMH _B ,ll,pymx acCJre)J,omi.
HH~x· Ii-~~y~eilo · ~iliulii~e'pa3.iiii~nlhrx a;rroprin1oB Jini3iie66pa3oilalii-ii;'.'pew\il30.: 
Bali'Iil.ix '~ Pythia:S II Henvig++ iia aire~Tpo~c.ria6l,re' iionp~Bi<u, -~wiilc!Jreunl,re a 
re~epampax' SANe: . . !. • 

'tJeTBepTrui rJiaBa UOCBH~eHa Ol1IICaHll!O UCCJie)J,OBaHiiii IIO 'II3Mepennro 
IIHKJII03llBHoro ceqeHIIH po~)J,eHn,H W u Z / 7* 6o30JipB c; ·pacn8.,ll,oM B <:~JieKTpoH
Hhie ll M!OOHHh!e KOHeqHb!e COCTOHHllH ll cpaBHeHHIO pe3yJJbTaTOB C TeopenrqeCKll
Mlf npe)J,cKa3aHn~~1L ,[(JiH 'a~aiii-r3'a 6hmn lncimJih30BaHhr · )J,aHiihre ATLAS 2010 
PO)J,a C IIHTerpaJibHOti CBeTllMOCTb!O 35pb-l IIpll 3Hepl'llll nyqKQB Vs = 7TeV. 
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B rJiaBe npnBe)J,eHo r<paTi<oe :oiul,caH:ne;yci~lioBi<li,'ATLAS,_qrmcanne KpaTepa
eB OT6opa co6b!TMJ:ij·. npoiieAYJ.>hi:·.Bii~ll:CJI~H~~-~Ii~fei'p!pl~HqrA~ ~ ,ll,ll¢¢epeHU.ll
aJihHOI'O ceqeHIIH II, (}6'!>e,ll,ll~eH~l.H pe3yJihTll,TOB )J,JIH 3JI8~TPO.JiHOro II MIOOHHOI'O 
KaH¥0B. Pe3yJihTaThi n3~i~penn5I ce;ieHHJ:i :n{i!Iie~~Hbr''B q)~BHeHllll c TeopeTn
qeCKllMHnpeACKa3a.~~H~it~'N~L6 QCD ~p~§~~·~*e~liii;' 'iio;:iy~eHiihrMii: e 'npcr 
rpaMMe FEWZ ·MH pa3irrl.qi-rhrx· H~6~poB ¢yHKU.rri.t -~~pi'oli~brx 'pacrrpe,ll,eJiermJ:i: 
MSTW08, HERAPDF1.5, ABKM09,' JRo9:'i3'ta6~L'2 npnae.U:eiil.i ceqemi5J, ri3Me
peHHb!e B qyBCTBII'J.'MhHOM o6'heMe )J,e'i'eKTOpa .. Ha P,!Ic, 2 nOK!l.:lal;Ihi ,li,II¢¢epeH-

• ,· • • ..... ~ ,,,... ~·--''' '' '•1-< ,,,,,_,,...,•.; .. _.. /., .. <••··~~··. I ; • -. ', 

U.llaJibHbie pacnpe,ll,eJieHIIH II3MepeHHOI'O ceqeH~H II T~OpeTII~eCKllX _ npe,n.eKa3aHIIfi 
COTHO!lleHllfi ceqe~nti WjZ c 3JI;IIlncaMH CKoppeJIHp~BaHlih~~·norpell!~OCTeii .. ',' 

• > l ' . ,. ' '. ',,. • . : t ~ '• •· ~' 

:0 160 
ATLAS :0 a. 

:::::: 140 .s 
2!:!N .. ~ 
~ 120 i 5.5 

100 ~ 
I Ldl·33·36pb'1 a: 

80 ID 5 

60 
fA Data2010(ti•7TeV) 

~(;_A<~: if t.. MSTWoa 

40 
c. HERAPOF1.5 
- A ...... OOA- -::1 4.5 

:> ~ , 
~~' fc.·-"~~· 

e Data201G~S-7TaV)· ,,__~.total uncertainty 
0 MSTW08 _.... sta e sys 
0 HERAPDFI.5 Uncertainty 

, A ABKM09 68.3% Cl empse area 

4 0 JR09 

0.4' 0.45 0.5 0.55 

u~d · BR(ZJy•-+ n·) [nb) 

PHC. 2: J13MCpCHHOC B 'IYBCTBll~CnbliOM ~6-heMe CC'ICHHC B CpaBHCHIIll. C TCOpCTII'll'CKmlll npC,ll,

CKa3aHIIHMII a NNLO npn6JIH)KCHHH, Bbi'IHCJICHHbiMH c pa3JIH'IHbiMH Ha6opa~m PDF. Cneaa 

npHBC,ll,CHO ,ll,H<P<l>epeHD;IIaJibHOC CC'ICHHC )J.JIH Z -t €£, Cnpaaa (Uw+ + O't,.V-) VS. :uzi"f•· 9JI

JIIInCbl COOTBCTCTBYIOT ypOBHIO ,ll,OCTOBCpHOCTll 68%, a norpCIIUIOCTll TCOpCTll'ICCKIIX 3Ha'ICHI1fi. 

cooTBCTCTBYIOT TOJibKO Heonpe,ll,CJICHHOCTHM PDF. 

IIS!Ta.H rJiaBa l10CBH~eHa· llCCJie)J,OBaHll!O IIJIOTHOCTII. pacnpe.U:eJieHllH s
KBapKa BnpoToHe Ha ocHoBe)J,aHHhrxATLAS. B HeJ:i ormca!fbi MeTO,ll,hi II3BJieqe
HllH napTOHHb!X pacnpe)J,eJieHIIlJ: II3 3KCUepnMeHTaJ!hHb!X )J,aH,Hb!X, He06XO,lJ,HMh!e 
npou.e,uyphl' .6b~~TpOJ:i OU.eHKll TeopeTnqe~Kll~ I;pe~~Ka3~HIItt ·~Jl~ c~b~BeTC;~y~ 
~ax ce<ieH~fi; ~3Jio~e~~r· p~y~~Ta;~~: Q'Cb ·a~wr~;3~·~ :B'~;~~bie~~~~:~i~briieH'~H 

• ' :, • '·· • j • ' • • : • -' - • • ' ' ; '! . ! '. .. : ·. '. ~ • : I -· ' :" I .•. , f. ' 0 _· , l ',, .. -\. ''- .. ' ·. .. . • 
nJIOTHocrir s/s~KBapKoB i< nJioTHOCTII Mopc~oro~-KBapi<a8 irpoTo'~fiio.iryiiekiide 
OTHO!lle!ille Ts = 0.5{s + i)jd paBHO . . . _ . '• .,. . ' :.: .. ' 

, , '; !'- •· 1 
·,· • ; I. ·-·, , .t', ,:· ·. '' • ) · ''" ' ··'"-~.~{· ( ':• ·-: :j ~~:·· i' 

;1. .,_ .. -' ·1 oo·±· ·o 20-: ±. · o·o-7·' +ri.lo +0·06 ;.±·o os -- -..... -·· . Ts = . . exp • mod_O.l5par-0.07_as . , th, - ._., . .,. 

npii3HaqngX: nep~~~~-~or:~ ~~nyJihca Q2 = 1.9 GeV2 -~ -~ ;:::: O.Cl23.": . : ' ', ..... 
. . . . ' . ' \ ' " . •,. i:J• 
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·;;-

.. 
. '; ~<< 

v: urr 13k<w 4£~) . :;, 

)V,\.. '';~:nb. ~P~oii .. ±~3~, ;~~~i~{ ~ :f6.~04 
w;; , . 2.,011 ±o.oo;:. ,,±~.?~B. 't9.:0?~. ±o:oo2 
w± 5.127 · ±o.on ±o.o6l· ±0.174 · ±o.oo5' 

;~;7•• B!t(Z/~*; ,.-+ ££). ~~b] 

Zh* 0.479 ±0.003 ±0.005 ±0.016 . ±0.001 

'~ 

4: 

Ta6JI. 2: KoM611HU:p~BaHHbie ceqeiimi po:lK)J;eHI!.H u: pacna,n;a B ~ellTOHHbie KaHaJibl ,!VIll w+' w-' 
W± U: Z /'y*, 113MepeHHbie B qyBCTB11TeJibHOM 06'beMe )J;eTeKTOpa, 'orpaJiuqeHHOM l11l!" < 2.5, 

PT,l > 20 GeV, ,IVI.H 3ap.H:lKeHHoro TOKa: PT,v > 25 GeV 11 mr > 40 GeV, 11 ,!VI.H Hell:TpaJibHo

ro TOKa: 66 < mu < 116 GeV. llp11Be,n;eHbi 3HaqeHII.H norpeiiiHOCTeii: cTaTin':·mqecKIIX (sta), 

3KCnep!!MeHTaJibHblX C11CTeMaT11qeCK11X (sys), CBeTUMOCT11 (Ju111) 11 3KCT,PallOJI.Hll;1111 (ace):. 

Ha PHc. 3 npnne.n;eHO cpaBHeHHe l13MepeHHOH B aHaJIH3e BeJIW:IHHhl Ts co 

3Ha'IeHl151MII, rrpe,ll;IIOJiaraeMhiMII pa3Jill'IHhiMl1 rpyrrrraMII, 3aHHMaiOIIJ;IIMl1C51 rJio-

6aJihHhiM cpiiTIIponaHIIeM PDF. 

0 2 = 1.9 GeV2
, x=0.023 

• ABKM09 -+-
.• NNPDF2.1 _...,.._ 

• MSTWOS 
~ CT10(NLO) 

r. 

Puc. 3: llpe,n;cKa3aHII.H H·a ocHoae aHaJIII3a nepTyp6aTU:BHoll: QCD B NNLO rrp;,;6JI11:lKeHU:11.)l;JI.H 

OTHOIIIeHI!li r,(x, Q2) = 0.5(s+s)fd. ToqKa.'-1 COOTBeTCTBYIOT pe3yJibTaTbl aHaJI1130B I'JI06aJibHblX 

q:mToB c rrorpeiiiHOCT.HM11 PDF, crrJIOIIIHa.H rronoca- proyJibTaT 113Mepem~ii rro,n;aHHbiM ATLAS. 

B 3aKJII0'1:eHHH rro.n;ne.n;eHbl ocm)BHbie llTOrii pa60Thi: aBTOpOM. o6ecrre'Ie

HO TeopeTii'IeCKbe' corrpono)K.n;eHHe aHaJIH3a .n;aHHhiX 9KcrrepHMeHTa ATLAS 2010 

ro.n;a, H'aU,eJieHIIOM HCt l13MepeHHe ce<ieHHH pO:tK,ll;eHIIH 9JieKTpoi::Jia6hiX 6030HOB B 

npou,eccax THmi ,Ll;peJIJia-5IHa. TeopeTn'IecKoe conpono:tK.n;eHHe amtilH3a pe3y.rihTa

TOB .n;aHHhiX II3MepeHHii. B KOHTeKcTe QCD no3BOJIHJIO nrrep~hre brrpe.n;eJIIITh nJioT

HOCTh (s/s)-KnapKOB B rrpoToHe B .n;Harra3oHe cpe.n;HHX 3Ha'IeHHii. x M Q2. AnTop 

6hiJI Jin.n;epoM B co3.n;aHHII MoHTe KapJio HHTerpaTopa mcsanc ,ll;JIH Bhi'IHCJiemm 

ce'IeHHii. pH.n;a npou,eccon B NLO QCD H EW npll6Jin:tKeHHHX Ha ocHone ¢opTpaH

Hhrx MO,ll;YJieii. SANC II 6hiJI KJIIO'IeBhiM y'IaCTHHKOM B Bhi'IIICJieHnii NNLO QCD 

Ce'Iel!IIH ,ll;JI5I pO)K,ll;eHIIH W ll Z/1* 6030HOB B rrpou,eccax THIIa ,lJ;peJIJia-5JHa B 
8 

ycJIOBHHX .n;eTeKTopa ATLAS Ha LHC .n;JiwpH.n;a Ha6oponcpyHKU.H1i napTOHHhiX 

pacnpe.n;eJieHHii c. IIOMOIIJ;hlO nporpa~M Ma'li;e KapJIO. OcHOBHhiM pe3yJihTaTOM 

aliaJI~3a n' KoiiTeKcre QCD '.n;ii¢¢e'peHI\IIaiih~hr~ :~e'Ieilnii po:tK.n;eHnH. H pacira.n;a 

w ll z h* 6o30HOB: B sJ:ieK;poimoM: 'ilMJOO~HOM KaHiinax HBnHiJTcH BIIepB~Ie ll3~fe
peHHhie OTHoiiieHim nJIOTHocreii mipf~'n1IJ,rx pacnpe.z.(eneHHii'~-KnapKa II MopcKoro 

d-KBapKa B COCTaBe IIpOTOHOB,· . . 
:•': 

·. 
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