KypcoBasi paboTta Kapamsiwesa O.B
HayuyHbin pykosoautens KonecHukoB B.A

Support of Analytic and Numeric
calculations for experiments on
Colliders



Nature of physical problem

Automatic calculation of pseudo— and
realistic observables for various processes
and decays in the Standard Model of
Electroweak interactions, QCD and QED
at oneloop precision level. For exclusion of
IR singularities the soft photon emission is
iIncluded



Method of Solution

Numerical computation of analytical
formulae of form factors and helicity
amplitudes. For simulation of two fermion
radiative decays of Standard Model
bosons (W%, Z) and the Higgs boson a
Monte Carlo technique is used



Restrictions on the complexity

In the current version of SANC there are 3
and 4 particle processes and decays
avallable at one-loop precision level

Aimed on 2— 3 processes



Levels of the calculations

Level 1, Analytic
Level 2, Numerical
Level 3, MC generators
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QED processes
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EW
processes
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QCD
processes
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OCHOBHbI€ 3Tarnbl BbIYUCIEHUS

1)N300paxaem anarpammbl PenHMmaHa ans
npouecca

2)/icnonb3ya peHMaHOBCKNE npasuna,
BbINUCbIBAEM BblpaXeHnsa onsg aMmnnmtyabl



OCHOBHbI€ 3Tarnbl BbIYUCIEHUS

3)Bo3soaum amnnntyay B KBagpart

4)Bbluncnsaem cnenbl, ycpegHsem v
CYMMMpPYEM MO CMUHOBbLIM COCTOAHUAM
HavanbHbIX N KOHEYHbIX YacTuL,
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Peanunsauusa B cpege SANC

#include Declare.h

#call Global

#define lin1 “12” _

#define lin1 “12” Sigma=+8*den(1,0,p1+p2)*2*e4*(
#define Ifn1 “16” +(p1.p2)*mmo”2

#define Ifn1 “16” +(p1.p3)*(p2.p4)

G Amp = Vb(ii,p1,h2)*vert(1,12,12,al,ii)*U(ii,p2,h2)* +(p1.p4)*(p2.p3)

Ub(jj,p4,h4)*vert(1,16,-16,be,jj)*V(jj,p3,h3)*
pr(1,al,be,p1+p2);

#call FeynmanRules(0)

#call DiracEquation(Amp,1)

#call MakeAmpSquare(Amp,AmpSq,1)

#call Trace (AmpSq, sigma,1,1)

print

.end

);

CompHEP: a package for evaluation of Feynman diagrams,
integration over multi-particle phase space and event generation

http://theory.sinp.msu.ru/comphep



PaanaunoHHbIe nonpaBku

BupTyanbHble 1
1)K BepLunHe

2)K BHellHen nuHUK

3)lNonapusaumsa Bakyyma



PaanaunoHHbIe nonpaBku

Bremstrahlung
TOPMO3HOE
N3nyvyeHune

Soft / Hard
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I
3aknoyeHumne

m OsHakomwurica ¢ cuctemamm SANC n CompHEP

m PaccuutaH npouecc e'e” —— i 11~ B APEBECHOM
NpMonMXxeHun

m [lonyyeHo aHanUTU4YecKoe BblpaXkeHue ons
andodpepeHumnanbHOro ceveHns BblYMCneHHoe ¢
ncnonb3osaHnem npouenyp SANC, nonyyeHbin
pe3ynbTtat ceBepeH ¢ CompHep

m SANC nosBonsaeT BblYUCINTL NONPaBKNU, BbIYUCIIEHHbIE
BUpPTYanbHble NOMNPaBKW NpeacTaBrieHbl Ha rpaduke

m B GopHOBCKOM NpubnmxkeHnn 3asucnmMocTn o (cos(d))
BbluncneHHole B SANC n CompHEP cosnapgator.
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