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AxryanpHOCTh NpPOGaeMsbl. 32 nocaegHue ABaauath jger CrangaptHas Mo-
neas (CM) ofecieanBana MCKIIOUATEILHO TOYHOE ONMCAHME BCEX SKCIEPHMEHTOB
B dH3nKe BHICOKHX sHepruti. B HacTOAIINN MOMEHT OHA TpOBepAercd HA YPOBHE
tounoctH 0.1%. YTouhenne BarkHbIX BxoAHBIX mapaMmerpos CranmapTHo#t Momesn
npeJnoyiaraeTcd, B 4aCTHOCTH, Ha 3JE€KTPOHHBIX JUHEeHHBIX Koymaliaepax ¢ onnuei
GigaZ, T.e. Bo3Bpar Ha Z pe3oHaHc co craTHcTHko#t B 10°. Obcyxmaembie Kammait-
nepst CLIC(CERN), MexxynapoaubIil JIMHEHALIH ameKTpoHHbIl Kommaitaep ILC u
MIOOHHBIe (abpuKK 6yAyT HOBBHIMHM TPEIM3HOHHBIMH WHCTpYMEHTAMH Jis GbH3H-
xu vactun. IIpennonaraerca mocTHKenne BHICOKMX TOYHOCTell A sin,z,= =~ (0.00002,
AM,, ~ 6 MsB, Am, ~ 0.2 I'sB, a gna AM, =~ 100 M3B (13 nponecca ete™ —
ZH). Mioonnsie ¢abpuku 6yayT 061aiaTh ONpeIeTeHHBIMA TPEAMYINECTBAMHE TIe-
pell 3JMeKTPOHHRIMH Kojnalinepamu. Ha Hux 6yger BOSMOXHO IETANBHO H3yUHTh
cBolicTBa XHrrc-6030Ha IOCPECTBOM €ro IIPAMOTO POXIEHAS B S-KaHaJle.

Bhicokasd TOYHOCTb H3MepeHuil TpebyeT MOJJepKKH TEOPETHYECKHX PacyeToB
COOTBETCTBYIOIINX HAaOII0NaeMBIX € TEOPETHYECKOH HEONpeIeNeHHOCTRIO B HECKOITb-
KO Da3 Jyullle SKCIePHMEHTANbHOMN, ckaxeM A7 (2 — 3) x 10~%, 4ro6ur He BHOCHTH
JIOTIONTHATEIHHYI0 CHCTEMATHKY M B IOITHON Mepe HCTIIb30BAaTh BLICOKYIO TOYHOCTD
IKCIIEPUMEHTAJIBHBIX N3MEPEHU YIS IPEIM3HOHHON TIPOBEPKY TEOPHH.

B Crangaptro#t Mozfenu CnoHTaHHOE HADYIIEHWE CHMMETDHM JOCTHTAETCA TI0-
CPEACTBOM MEXAHW3MAa XWITCA, U MMEHHO TAKUM 00pa3’0M y KBAPKOB, JIENTOHOB H
KamuBpOBOYHBIX HO30HOB MOSBJISIOTCS MACCHI.

OrkpriTie Xurre-6030Ha — OQHA M3 INIaBHBIX (PUBHYECKHX 3a/ad HeIaBHO 3a-
nymernoro Boasimoro Anponnoro Komnatinepa (LHC) 8 CERN. st akcnepumen-
TaJIbHOrO M3ydeHus: Xurrc-cekropa CranaaprHoil Mogein HeobXoAuMO TOHMMATH
¥ KOHTPQJINPOBATh 3JIEKTPOCIafble MOMPABKH BEHICHIETO NOPsAKA K NPOIECCAM po-
HKAEHUA U pacnana Xurrc-6030HOB.

OnHo u3 Hanboslee MEHOrOOGEINAIOITHX HAIpaBJIeHHH 110 moucky Xurrc-6030Ha —
3TO €r0 PACTajJ Ha YeTHIPE MIOOHA:

H— ZZ* 5 ptupty . (1)

Camsiit cymecTBeHHB#H GOH, KOTOPHIH NOJABIAETCH TOIBKO ¢ IOMOINBIO y4eTa
pacnpefenenuit COGBITHH 10 KHHEMATHYECKAM IIApaMeTPaM — 3TO POXKJEHHE Taphl
Z 6030HOB, KOTODHIE TOXKE PACTIAJAIOTCA Ha YeThIpe MIOOHA:

= Z2ZX - ptuptpm X (2)

ITpoBenenHOe UcceIOBaHNE TPECIEAOBAJIO CJIEAYIOIME [EJIn:
o PassuTh ¢usuveckyo 4acTb KOMIBIOTEpHOM cacTeMbl SANC (1o Bepcrn 1.10),
JOCTYTIHO! Yepe3 WHTEPHET, JJi aBTOMATHYECKOTO BHIMHCIIEHHS TICEBAO- U pe-

aJINCTHYECKNX HAOMIOOaeMBIX HA ONHONETJIEBOM YPOBHE TOUHOCTH AJIS LeJIo-
ro pfA/Ja TpPOIeCCOB M PACafoB JIeMEHTAPHBIX YACTHI B CeKTOpe GhepMUOH~

6030HHBIX BBa.HMO,D,eﬁCTIggﬁ'_——. e
BEHMUHEHHEIN MHCTIIT
ATIEPHBIX JACCTIE/ORAHE.
| BUBJIMOTEL A



Peann3oBaTh B cpefe SANC BLIYMCIEHHS OJHOTIET/IEBHIX 3/1EKTPOCNaGhX Mo-
npaBsox k npoueccaMm ff - HZ, H— ffZ, ff = ZZ.

Cosnats Monrte-Kapno remeparop s mporecca 4 — 444 B 0qHOIETIEBOM
PE30HAHCHOM TIpHOIHIKCHHH.

PeanuzoBath B cpeie SANC BHIUHCJIEHHs] OJHOTETJIEBBIX 3JEKTPOCHalbIX TMo-
npasok x mpoueccam ffHA — 0 un ffZA — 0 c ucnois30BaHAEM NPeLIO-
JKEHHOTO MHOT'OKaHaJIbHOTO MOIX0a.

BHe,H,pI/ITb BBIYHMCJIEHNA CIIHDAJbHBIX aMIUIMTY[H IJId BCEX pacCMaTPHBAEMBbIX
TPOIECCOB.

BHeApHTL BHIYHCIEHHS BKJIAJOB MATKOTO U JKECTKOTO TOPMOSHOTO U3JIy Y€HHS
JJIL JAHHBIX IIPOIECCOB.

BuuncinTs crnenyaapabie GyHKIHY J,4, BO3HAKAOIHE B peaykuuy Ilaccapuno—
BeabrMana.

Hayunas HoBu3Ha paboThl.

¢ B cpene SANC BrnepBble DeasM30BaHbl NOJHBE BHIYHCICHHS ONHONETIEBBIX
anekTpocnabbix monpaBok K mpoueccaM ff — HZ, H — ffZ, ff - ZZ.

e Ha atoit ocrose coznan Monte Kapio reHeparop j1jisi MOIEJTMDOBAEHUs pacla-
Ja 6030Ha XHITCa HA YeThIpe MIOOHA C H3JIyYEHHEM OJHOTO PEANbHOTO (hOTOHA
B PE30HAHCHOM NPUOIMKEHNH C UCIOIB30BAaHHEM HIEOJIOTHH “CTPONTENbHBIX
610K0B”.

o Brepsrle npeJioKeH MyJbTHKAHATBHBIN OIXON K BHIYMCIIEHHUSIM OJHOTETIe-
BHIX 3JIEKTPOCIa0HX MOMPABOK K pacnanaM KalubpoBowHBIX G030HOB H n Z
Ha (dbepMHOH-aHTH(EPMHUOHHYIO Tapy M OOuH (oToH (npouecckt Z — f v
w H — ff7), a Taxe K MX Kpocc-Kanalam — ammurmasuun ff — Zy u
ff — H~ v poxxnenna H u Z 6030HOB B e cOyAapeHusax (IpOIeCCH ey — eZ
ney— eH).

B cpene SANC BmepBble DeasIM30BAHBI TOJHBIE BBIYHCIEHHA OJHONETJIEBBIX
371eKTpoCIaGhIX TIONPABOK KO BeeM mecTH npoueccam f fHy — 0u ffZy — 0,
MX COHPANBHBIX aMIIUTY/], a TAK2Ke IPOIELypa BHYHCICHHS BKIAI0B MATKO-
IO ¥ »eCTKOTO TOPMO3HOrO W3JydeHHs IJiF TpexX Iponeccos f fZy = 0.

e Brepsrie npeniosken CHCTEMATHYECKHH TTOIX0) I Berancaenus J,-pynkut
AJIs1 PAaCCMOTPEHHBIX ITPOLECCOB.

ITpaxTudeckast HneHROCTHL PaboTHI.

Cucrema SANC HaXOIUT cBOe TPUMEHEeHHe JJIsl IPEIM3HOHHEIX BEIYNCIEHHH BKJIa-
noB nponeccoB CrangapTHott Mojenn B SKCIEPUMEHTAX TI0 TOUCKY HOBOM HHM3HMKH
Ha cospemennnrx yckopurenax (LHC, skcnepument ATLAS).

Crnenyiomme pe3yabTaThl BbIABUTAIOTCH AJIS 3allIATHI:

1. PazsuTie koMubioTepHO#t cpeasl SANC, v.1.10, moctynHO# 4epe3 WHTEDHET H
peanusyomell BHYACIeHNs (PU3NYecKAX HAOIIONAEMEBIX ¢ OTHONETJIEBOl TOY-
HOCTBIO JUIsT ITUPOKOTO KPYyTa (hepMHUOH—OO030HHBIX IIPOLECCOB B (PU3HKE BBI-
COKHMX 3Heprui.

2. 3akoH4eHHOe BHelpeHue B cucTeMy SANC psma dbepmMuoH-OG030HHBIX NIpOIEC-
COB, TIpeacTaBstiomux uHTepec Aust dusuku LHC.

3. MynbrukaHa bHBIH OAXOM K pacyeTy KOBapHaHTHEX ammuiutyy f f bb-ipoiec-
COB.

4. Obumit MeTon BYMCTeHUs GyHKIME J,. *

5. MonTe Kapsio reHepaTop IS MONEJMPOBAHHS DAa3JIHYHBIX pacnpenesieHni
s pacniasa 6030Ha XAITCa Ha YeTHIpE MIOOHA C H3JIyYeHHEM peanbHoro ¢o-
TOHA.

Anpobamus paborsl

OCHOBHBIE PE3YJBTATH JUCCEPTALAH JIOKJAALIBATHCL B 0B6CYXIaJnNCh Ha Ce-
munapax Jlabopatopun Teoperuueckolt ®usnkn nM. H.H.Boromwo6osa OUSH, na
PaGounx Copemmanusx 10 (bU3MYECKOH NPOTrpaMMe HMCCIIEOBAHAA Ha YCTAHOBKE
ATLAS (28 anpens u 25 noabps 2005 ropa, 14 anpens u 22 nexaGpa 2006 ro-
na, 25 mexabpst 2007 roma), a Takxke Ha kKoH(peperuun ACAT2007 (Amcrepnam,
Hupepnannsr, 23-27 anpens 2007 r.)

ITy6aukanuu. [To pesynsratam guccepraiun onyOJIHKOBAHO YETHIPE CTATHH U OJHH
BKJI3J B TPY/IbI BHIIIEYIOMAHYTO KoH(bepeHuun.



Cogneprxanne paborbr

Bo BBegennu (nepsolt rnase AMCCEPTAIWM) OMepYeH KPyT HCCIELYeMBIX TPO-
6a1eM, KpaTko cOPMYJIHPOBAHBI HCIIOJIb3yEMbIe METOABI M PE3yJIbTATHI, IOy YEHHBIE
B auccepraiuu. IIpnBeneHo conepkanue No riaaBaMm.

Bo BTOpOii rnaBe anccepralliM NpHBEAECHO BHIYHCJIEHHE TOJHOH 3NeKTPOCIIA-
Goit ofiHONETIEBOM MONMpPABKHN K NpOoIeccaM aAHENTHASIAR fifi = HZ u fifi & ZZ
u mporeccy pacnaaa Xurrc-6osona H — f1f,Z, a Takxe onucanne Monre-Kapio
reseparopa H — 4. Bee pacueThsl BHIIIOJIHEHBI C TOMOIIBIO cucTeMbl SANC. Borunc-
JIeHHs BHITIOJIHEHH B [ XaumOpoBKe ¢ TpeMsl KaTuOPOBOYHBIMH NapaMeTpaMH.

B ranunmax 1 u 2 npuBeneno cCpaBHEHHE MeXKIY pe3ynabrataMn SANC u pe3yiib-
TaTaMH JPYTHX T'PYNN W NPOTPAMM.

Vs, 3B | My, TsB 11] Grace-Loop SANC
500 100 4.1524 4.15239 4.15239
500 300 6.9017 6.90166 6.90166
1000 100 — 2.1656 — 2.16561 | — 2.16560
1000 300 — 2.4995 — 2.49949 | — 2.49949
1000 800 26.1094 26.10942 26.10942
2000 100 -11.5414 | —11.54131 | —11.54136
2000 300 —12.8226 | —12.82256 | —12.82256
2000 800 11.2468 11.24680 11.24680

Tabnuna 1: CpasHenne IPONEHTOB NONMPABOK B IIOJIHOE CedeHHe Tpoiiecca ete™ —
ZH wmexnay  pesyapraramu [1], Grace-Loop m SANC. 3pecw [1] — sT0 craThs
A.Denner, J.Kublbeck, R.Mertig and M.Bohm “Electroweak radiative corrections to
ete” — HZ”, Z.Phys.C56 (1992) 261-272 .

Brinn npoBeaeHE pacueTs MATKOTO W YKECTKOTO TOPMO3HOIO U3nyyenud. Braag
MSATKOTO TOPMO3HOTO H3Jy4eHHs CONEPXXHT HHQPAKPACHYIO PACXOLUMOCTh, KOTO-
pas ycrpaHsAeTcs NpH Jo0aBJeHHH OLHONETIEBOTo BKaaa. 2KecTkoe xe TopMO3HOe
n3aydenne Opio cpaBHero ¢ nmporpamMott CompHEP. Takoe cpaBHeHHe IPHBENEHO B
Tabaunax 3 u 4.

Haxonen, B Ta6auie 5 UpuBEAEHO CPABHEHAE PE3Y/bTATOB, TIOJYYEHHBIX FeHe-
patopoMm Prophecy4f, ¢ remeparopom SANC H — 4p.

B TpeTbeili riaBe AUCCEPTAIMM PEATH30BAH MYJbTHKAHAJBHBLIN MOAX0H IS
Tpex Kanasos npouecca fifiHA — 0. Pacuyerti BHIIONHEHH ¢ NOMOIIBIO CPEBI
SANC. Tlonyuensr ¢opMdaxTOpH H CHHpAJIbHBIE AMILUIMTYIBI, CBOGOAHBIE OT YO
pacxomuMmocTett. [Iis1 ycrpaneHna MHQPAKpacHOH pacXoJUMMOCTH B IIMPHHE PacHa-
aa H — fifiA n B cevyennsix mporeccos aHHurHaAunna f,f; — HA u poxaenns
Xurrc-6o308a ey — eH y4TeHbl BKJIaJBl MATKOTO TOPMO3HOTO H3aydenus. Jljs

Vs, TaB | 8 |[2)8,% | SANC §,%
10° | 16.13 16.134
190 | 45° | 16.22 16.225
90° | 16.32 16.321
10° | 13.88 13.879
210 | 45°| 13.93 13.932
90° | 13.85 13.849
10° | 12.64 12.642
250 45° | 11.96 11.959
90° | 10.47 10.473
10° | 13.26 13.258
500 45° 5.51 5.514
90° | -1.68 -1.679
- 10° | 11.89 11.888
1000 | 45° 6.00 -6.000
90° | -17.66 | -17.660

Ta6nnna 2: Cpabrenne ciabo#t oaHoneTneBol monpasku 6 B % qis ete™ — ZZ
nponecca (BXO/HbIe TapamMeTphl kak B paGoTe [2] A.Denner and T.Sack “Electroweak
radiative corrections to ete™ — ZpZ,y”, Nucl.Phys. B306 (1988) 221).

c-1072, n6
/5, 3B 250 300 500 1000 2000
Born (SANC) 21.984(1) | 17.454(1) | 5.6890(1) | 1.2898(1) | 0.31322(1)
Born (CompHEP) | 21.984(1) | 17.454(1) | 5.6889(1) | 1.2898(1) | 0.31322(1)
Hard (SANC, s2n) | 8.0309(1) | 9.1168(1) | 4.3650(1) | 1.3246(1) | 0.40293(1)
Hard (SANC, MC) | 8.0307(1) | 9.1166(1) | 4.3649(1) | 1.3246(1) | 0.40293(1)
Hard (CompHEP) | 8.0306(2) | 9.1168(2) | 4.3651(1) | 1.3242(3) | 0.40287(4)

Tabsanua 3: CpaBHeHHe J1si GOPHOBCKOTO CEUEHUS M CEYeHHS YEeCTKAX (OTOHOB B
(6] mns peaxnun ete” — HZy (sxonmsie napamerpnt CompHEP, sHeprusi oGomx
cdotonos E, > 1I'sB).

AHHUTHJIAITMOHHOTO KaHaJia Ha DHC. 1 IpeacTaBIeHO C€YeHNE Mpouecca ¢ paguanu-
OHHBLIMH ITIOIIPaBKAMMH.

JInd pacmagHOTO »Ke KaHajla Ha DHMC. 2 NOKAa3aHO pacupeleieHNe N0 HHBapH-
arTHOM Macce pt 4~ mapbl AN GOPHOBCKOrO M OJHONETNIEBOTO caydad. Bunuo, uro
ecTh JiBa TINKa — KyJIOHOBCKHH (B paitone maccer My+,- = 0) u Z-pesonancusiii (B
paitone Maccsl M+ ,- = M;).

Haxkonen, Ans kaHaia poxaenns Xurrc-603ona ey — eH GBLIO NPOBEAEHO CpaB-
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o, 16

Vs, I'sB

250

300

500

1000

2000

Born (SANC)
Born (CompHEP)

1.0758(1)
1.0758(1)

0.82971(1)
0.82971(1)

0.40644(1)
0.40644(1)

0.14815(1)
0.14814(1)

0.049760(1)
0.049761(1)

Hard (SANC)
Hard (CompHEP)

0.52262(1)
0.52258(2)

0.46800(2)
0.46801(1)

0.29114(1)
0.29111(2)

0.13375(1)
0.13374(1)

0.54563(1)
0.54563(6)

Tabauna 4: CpaBHenne G0PHOBCKOTO CeYeHHs M CEIEHUS KECTKOTO TOPMO3HOTO H3-
ayuenus B [n6) Juist peakimu ete” — ZZv (Bxonunie napamerpsl CompHEP, 3Heprust
obonx doronos E, > 1I'sB).

Vs, I'sB 120 130 140 150
Prophecy4f | 7.053(3) - 10-8 | 2.3769(9) - 10~7 | 6.692(2) - 10~7 | 1.6807(6) - 10~
SANC (G,) [ 7.197(3) - 10~® | 2.4079(8) - 10~7 | 6.743(2) - 10~7 | 1.6842(5) - 10~

8, % 2.04 1.01 0.76 0.21

SANC (o) | 6.938(2) - 108 | 2.343(1) - 107 | 6.594(2) - 10~7 | 1.6534(5) - 10~

Tabauna 5: CpaBHeHHe ,U,Jlsi mupuee pacnajga H — 4p B G-cxeme M, = 140 3B
mexkay Prophecy4f u SANC.

107 TR IR
100 150 200 250 300 350 400

Puc. 1: Ceuenne nmpongecca ¢ OJHONETIEBBIMH NONPABKAMY POXKIEHUs XHITc-6030HA
Yepe3 AaHHHTHIISIIMHOHHBIA KaHah Kak ¢yHKIHUs Maccht Xurre-6030Ha, My, Cunmom-
HAS M TyHKTHPHAS JHHHHM OTBEYAIOT Pe3y/BTATaM COOTBETCTBEHHO AJs /6=500 u
V/$=1500 I'sB.

HeHWe NOJIHBIX CedeHHH mporecca Mexay paborol [3] H SANC nns Tpex 3Hepruii B
cHcTeMe eHTpa Mace +/s = 500, 1000, 1500 I'sB u must mMupoKoro Auana3oHa Macc

|

‘ J €CTb TPM KaHaJla DeakIuH: AHHHTHIAIHOHHbH fi fi — Z A, pacnanueit Z — f) fiA

dl7dM | GeV
b
v
S
T

Puc. 2: Pacnipefienienne no naBapuanTHO# Macce ptp~ napel. Hokasans # 60pHOB-
ckmii (yHKTHPHAS JIMHHSA), 1 OHONETIEBOH (CIIONIHASA) Pe3yIbTATHL.

Xwurre-6ozona: 110 I'sB< M, < 400 I'sB ([3] — 310 crarbsa E.Gabrielli, V.A Ilyin
and B.Mele “Z+yH vertex effects in Higgs production at future ey linear colliders”,
Phys.Rev.D56 (1997) 5945-5961, hep-ph/9702414). PesynnTaThl CpaBHEHHS MOXKHO
BHAETh B Tabunnax 6 u 7.

B 4ersepToii riaBe JuccepTalMy peann30BaH MYJbTHKAHAJILHBIN TOIX0 /IS
Tpex KanaJos nponecca fi fi ZA — 0 OYTH IOIHOCTBIO AHAJIOTHIHO TpeTbel Tase.
Bee pacuernt shimonnens! B cpeae SANC. Ilonydenst ¢opMdaxTopsl # ciupanbHbie
aMIUTATY b, TK JKe KK M B IpeAsayInet riase auccepranuu. [Ins sToro nponecca

My/\/s 500 1000

SANC | [3] | & [sSanc | [3] | ¢
80 8.40 | 8.38(-0.2| 9.31 [9.29 [-0.2
100 8.85 (885 0 | 9.95 |9.94]|-0.1
120 9.77 19.80 | 0.3 | 11.16 | 11.2 | 0.4
140 | 11.76 | 11.8 | 0.3 | 13.68 | 13.7 | 0.1
160 2091 (21.1| 0.9 |24.82|25.0] 0.7
180 120.67 1209 1.1 ] 25.04 | 25.3 ] 1.0
200 |16.99 172 1.2 |21.0521.2 | 0.7
300 590 [ 597 | 1.2 | 844 | 853 1.0
400 1.64 [1.64] 0 | 274 |2.78| 1.5

Tabnuna 6: Kanan poxnesnsst H-6030Ha, SANC n [3].

M KaHal poKJAeHus Z-6030Ha Ha ey Konnalinepax ey — eZ.
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B tabaune 8 npuBeeHbl PE3YNBTATH CPABHEHHA HAINMMX DE3yJAbTATOB C Pe3YJIib-
TaTamu nakeTa CompHEP jsi GOpPHOBCKMX cedeHHH M JuId cedeHm#t XKecTKOro TOp-
MO3HOTO H3ay4denus mpouecca ete™ — Zvy(v).

M./\/s 1500

SANC | [3] | ¢
80 9.76 | 9.74 | -0.2
100 {10.48 | 10.5 | -0.2
120 {1180 {118 0
140 | 14.52|14.6 | 0.6
160 |26.48 |26.6 | 0.5
180 |26.81|27.0 | 0.7
200 | 2264|228 0.7
300 9.33 {9.43| 1.1
400 3.15 [ 3.18| 1.0

Tabnuua 7: Kanan poxxaenns H-Go3oHa, SANC 1 [3].

o, b
Vs, I'sB 100 200 500 1000 2000
Born (SANC) 2482.0(1) | 86.230(1) | 11.652(1) | 2.0845(1) | 0.77816(1)
Born (CompHEP) | 2482.0(1) | 86.230(1) | 11.651(1) | 2.9846(1) 0.77817(1)
Hard (SANC) 586.7(7) | 43.26(8) | 7.60(2) | 2.341(6) 0.717(2)
Hard (CompHEP) | 586.7(3) | 42.48(5) | 7.47(1) HecTabMIBHO | HEeCTADHIILHO

Tabauna 8: Cpassenne st GOPHOBCKOIO CEYEHHMS M CEYEHHS YKECTKHMX (DOTOHOB B
[n6] s peakunu ete™ — Zv(vy) (Bxommbte mapamerpnl CompHEP, sHeprus oboux
cdbororos E, > 1T'3B). CrarucTnyeckas HETOYHOCTb mocienHelt 3gavamelt nmudpm
JlaHa B CKOOKax. ‘

ns aToro :xe npouecca B Tabaune 9 npuBeseHO cpaBHeHHe 6OPHOBCKMX H OQHO-
TIETAEBLIX CeYenuH, AEMOHCTPHPYETCS HE3aBHCHMOCTD OT NIapaMerpa (I, pas/esio-
IMEro BKJAJbI MATKOTO H 2KECTKOT'O TOPMO3HOTO M3Ay4eHHH.

Vs, TsB | 200 500 1000 2000 5000
otm n6 | 27.8548(1) | 3.37334(1) ['0.816485(2) | 0.202534(1) | 0.0323355(1)
o1 7°% 6 | 43.36(4) | 5.216(9) | 1.239(4) 0.299(1) 0.0436(3)
oy °% 16 | 43.38(5) 5.211(10) { 1.235(4) 0.298(2) 0.0430(5)
01, % 55.7(2) 54.6(3) 51.9(4) 47.4(6) 34.9(8)
2, % 55.7(2) 54,5(3) 51.3(5) 46.9(8) 33.0(14)

Tabauua 9: CpaBaenne 6OpPHOBCKOTO M OLHONETIEBOrO CeYeHHi AHHUTHASIIHOHHOT'O
kanana ete” — Z7y(7y) As Pa3NMYHBIX 3HAYEHMH TapaMeTpa .

Hanee, paccmorpnm kanan pacnayia Z — f1fiA. Ha pucynke 3 mokasana 6op-
HOBCKas ¥ OfHoneTnesas nuddepennuanbaas MupHHa.

v v
UM of ! —
—= Bom
= lloop

i ]

Puc. 3: Pacnpemenenve mo unBapmaHTHOR Macce utu~ mapm pacnmama 2 —
utuy(v). Npeacrasnensr n GopHOBCKuUt (myukTHpHas IVHHH), ¥ OAHONETNEBOH
(cnnomHas NMHUS) Pe3yLTATHL.



OCHOBHEIE PE3yJLTATHI, IOJLYYEHHLIE B JUCCEPTAIVM.
Hakomen, nis mponecca ey — eZ B Tabiune 10 noxa3aHo CpaBHeHHe DOPHOB- pe3y. ’ y prarn,

CKOTO H OJHOTIETIEBOr0 CeueHuH. : 1. B cpeay SANC BHe/[peHBI pacHeThl ONHOTIETIEBHIX MEKTPOCIAGhIX TIONPABOK K
nponeccaMm ff > HZ H — ffZ, ff =~ ZZ.

V5 9B | 200 500 1000 2000 5000
0P 16 | 8.3381(3) | 1.79168(0) | 0.46840(0) | 0.11842(0) | 0.019007(0)

( ) ) 2. B cpene SANC pea/in30BaHO BHIYACJIEHHE OIHOMETIEBBIX MEKTPOCIAGHIX IMO-
ol 7% 16 | 8.7988(5) | 1.9591(2) | 0.52129(5) | 0.13171(1) | 0.02037(2)
(6) (1)

NpaBOK K pacnafam Kanbposounoro 603ona Z u 6o30Ha Xnrrca Ha pepMAoH-
anTHgepMHOHHYI0 napy ¥ oguH doron (nponecctt Z — ffyn H — ffv), a

o, °, 6 | 8.8002(9) | 1.9593(2) | 0.52131(6) | 0.13168(1) | 0.02037(3) TaKXKe K X KpOCC-KaHajlaM — KaHamaM amaurmnsuun (mpouecest ff — Zvy

6y, % 5.54(1) |9.35(1) 11.29(1) | 11.23(1) | 7.16(1) u ff = Hy) u x xananam poxaenns H n Z-Gosona (mpoueccsl ey — eZ

dq, % 5.54(1) | 9.36(1) 11.30(1) | 11.20(1) [7.15(2) u ey — eH), HCTonk3ys TPeNIOMNEHHHH B JUCCEPTAIMH MHOTOKAHANBHBIN
TOIXO/I,

Tabuna 10: CpaBrenne 60PHOBCKOTO H OXHOMETNEBOTO CedeHHH mpolecca e~ — 3. PeasinsoBana MpoLeiypa BbIYACJIEHHs BKJIAI0B MATKOTO H ¥KECTKOTO TOPMOG-

Ze~ (), BBIYMCIEHHBIX ¢ PA3THIHBIMYA 3HAYEHHAMH MAPAMETDA . HOTO W3Jy4YeHHs! s JAHHBIX TIPOIECCOB KO BCEM PACCMOTPEHHEIM B JMCCEP-

tauun ffbb npoueccam.’
B nsaroii rnase jguccepranyy GbUIM BBIYHCIIEHB! DYHKIAH J4 B pelyKumH

Iaccapnto-Benbrvana, a nvenno dynxunn Ja(ZZ), Ja(ZA) 1 J4 (AA). D1n dynx- 4. B cucremy SANC BHepEHBI CIMPAJILHBIE AMILIATYABI 1151 BCEX PACCMOTPEHHBIX

B JHCCEPTALMH HMPOIECCOB.

IMA HeoBXOMMMBI JJis pacuero mponeccos ff — ZZ, ff — ZAn ff — AA. .
B Ttabnune 11 npuBeneHO CpaBHEHHE BEUIECTBEHHBLIX W MHMMBIX wacTel pyHKUIHH 5. Cosnan Monre Kapno reHepaTop J/isi MOREINPOBaHusA pacnana 6o30Ha Xurr-
Jf{fub NpH JIByX 3HAYEHHsIX NEpeMeHHOH s M Tpex cosf mpu m, = 1070, m, = ca Ha YeTHIpe MIOOHA C M3JIyUeHHEM OJHOTO PeaSbHOTO (POTOHA.

107'%, M, = 91.1867 (Bce pasmepHbIe BeJTHIAHB! NpHBeIeHs! B I'9B). [leppas cTpo-

HKIIH — -
ka — LoopTools, Bropas cTpoka — Hacrosiinas pabora. 6. Boruncienst cnenmanbane gpyaxinn J, B knacce dynkunii ITaccapuno-Bensr

MaHa C HCIOJb30BAHHEM IIPENJIOKEHHOT0 B JUCCEPTAIINHA OGIH,GI‘O MeT0oaa.

cosf s=4-10% s = 10°
-0.999 | -9.17793269440E-5, 5.01365750241E-5 | -8.34819076278E-5, 9.56822492087E-6
-9.17793269440E-5, 5.01365750242E-5 | -8.34819076277E-5, 9.56822492987E-6 PesyabTarh! auccepranuy ony6iavkoBanbsl B paboTtax:

0 [ 8.19476326776E-5, 2.66195083157E-5 | -7.59496012845E-5,-1.71354446353E-5 . .
-8.19476326775E-5, 2.66195083157E-5 | -7.59406912844E-5,-1.71354446353E-5 1. D.Bardin, S.Bondarenko, L.Kalinovskaya, G.Nanava, L.Rumyantsev, W. von

0.999 | -6.38460671355E-5, 7.09185809003E~7 | -3.56099202585E-5,-6.06505583369E-5 Schlippe, “SANCnews: Sector ffbb”, Computer Physics Communications v.177
-6.38460671354E-5, 7.09185809029E-7 | -3.56999202585E-5,-6.06505583369E-5 (2007) 738-756.

2. D.Bardin, S.Bondarenko, L.Kalinovskaya, G.Nanava, L.Rumyantsev, “Electro-

Tabnuua 11: Cpasuaenue bynxuun J4(Z2Z) ¢ nakerom LoopTools. weak radiative correction to the three channels of the process f, fiHA — 07,
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4. J1.}0.Bapaun, J1.B.Kanmunosckas, JI.A.Pymannes, “©Oyaxkunn J4 B peayKuun
TMaccapuuo-Bessrvmana”, Iluckma B AL v.6 N1 (2009) 53-70.

5. D.Bardin, L.Kalinovskaya, A.Arbuzov, S.Bondarenko, P.Christova, V.Koles-
nikov, L.Rumyantsev, R.Sadykov, G.Nanava, “SANC: precision calculations
for the SM processes”, ACAT-2007 proceedings, Amsterdam, The Netherlands,
23-27 April 2007.

IMonyueHo 17 okra6ps 2008 r.

10 11




