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Four bosons physics

Among number of four bosons processes high priority

deserve processes with γγ and gg (interest for physics

at LHC) in the initial state:

γγ(gg) → γγ(ZZ , Zγ ,Hγ, etc.)

graphs for γγ → γγ
ArXiv: hep-ph/0611188
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Multi-channel approach

Zγγγ → 0 processes:

γγ → γZ scattering:
K1 = p1;K2 = p2;K3 = −p3;K4 = −p4;

Z → γγγ decay:

K1 = −p1;K2 = −p2;K3 = −p3;K4 = p4;
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Precomputation, amplitudes, form factors

Precomputation:
to precompute as many one-loop diagrams and derived quantities
(renormalization constants, etc) as possible (to save CPU time)

Covariant Amplitudes (CA) and scalar Form Factors (FF) — Fi

A ∝ γµF1 + σµνqνF2

Helicity Amplitudes (HA) — H{λi}(Fi )

Standard approach: O ∝ |A|2

while in terms of HAs: O ∝
∑

{λi}
|H{λi}|

2
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Helicity Amplitudes γγ → γγ
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Comparison with M.Bohm Z.Phys. C63, 219-225 (1994) and G.Jikia arXiv:hep-ph/9312228
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Helicity Amplitudes γγ → γZ
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Comparison with E.W.N.Glover and A.G.Morgan Z.Phys. C 60 (1993) p.175-180
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SANC Fortran packages

Fortran modules are presented in form of Fortran packages, that
provide environment in which they could be tested.

Each fortran package contains

documentation,

declaration, initialization and various input files,

libraries,

main file,

SSFM: files containing subroutines
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SANC Fortran packages download

SANC project web-sites http://sanc.jinr.ru, http://pcphsanc.cern.ch
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Numeric results

Cross section in monochromatic collisions for γγ → γγ process:
(Legend: red line is SANC NLO, black ones - G.Jikia)

Comparison with G.Jikia arXiv: hep-ph/9710459
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Numeric results

Cross section in monochromatic collisions for γγ → γZ process:
(Legend: red and blue line is SANC NLO, black ones - G.Jikia)

Comparison with G.Jikia arXiv: hep-ph/9312274;

Th.Diakonidis arXiv: hep-ph/0610085
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Z → γγγ decay

Γfermions =
α4

sin2 θW cos2 θW
(
∑

ef Vf )
MZ

72π3XF = 1.05× 10−9GeV ;

Γbosons =
α4

sin2 θW cos2 θW

MZ

72π3XW = 2.03× 10−11GeV ;

Γtotal = 1.35× 10−9GeV .
Comparison with H.Konig arXiv: hep-ph/9408334;
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