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Thermal photons produced in following processes: 77" 77 —> 7//00, 7Z'i,0O — 77Z'i, ,00 - ]/7Z+7T_,

mr —> ., 7Z'i77 - ]/ﬂ'i , T — Yy are considered Feynman diagrams of processes and matrix elements

has been wrote. Differential cross-sections of processes has been calculated without and taking account formfactor of
mesons. The dependencies of differential cross-sections of processes of production thermal photons on energy of colliding

mesons , transverse momentum (pr) and on cosine of scattering angle of photons has been determined and has been
S p g ang p

comparised.
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l. INTRODUCTION

Photons are one of the main products of proton-
proton collision at high energies. Photons interact only
electromagnetically, and therefore their average free
paths are usually much larger than the transverse size
of the region of hot matter created in any nuclear
collision. As a result, high energy photons formed in
the interior of the plasma typically pass through the
surrounding substance without interaction, carrying
information directly from anywhere from where they
were formed to the detector. Depending on the
mechanism of their production, direct photons are
usually divided into two main categories: prompt and
thermal photons [1,2].

Photons producted in a proton-proton (prompt
photons) collision with energy in the range from 1.5 to
several GeV carry information about the formation of
a quark gluon phase and information about
distribution of partons in the nuclei. Prompt photons
are formed by rigid scattering of incoming partons,
such as Compton scattering of Qg —>(y or

annihilation of q@ — gy, as well as the braking

radiation of quarks that undergo severe scattering
[3,4]. These processes are described by perturbative
pQCD in the LO and NLO order that dominate LHC
energies. One purpose of prompt photonic
measurements is to improve the accuracy of such
calculations in various collision systems. In RHIC at
the center of mass at energy per nucleon-nucleon pair

JJs =02 TeV and at LHC at /g =2.76 TeV, it was

found that prompt photons with transverse momentum
(pr) above about 3 and 15 GeV/c respectively
dominate fast photons and follow the power law
spectral form in small systems (pp, pA, dA) as well as
in heavy ion collisions as described in pQCD.
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Secondary photons can be formed in reactions by
mesons formed by hadrons in a proton-proton
collision [6-8]. Photoproduction from light and heavy
nuclei is a very effective tool for studying the
interactions of mesons with nuclear substances and the
properties of hadrons. The study of the
electromagnetic transitions of the nucleus into
unstable resonances of excitation gives a are
representation of the structure of the nucleus. Excited
hadrons from base quark and gluon block carry
information about quark-gluon plasma. Measurement
of meson production reactions from quasi-free
nucleons was much more systematic, in particular by
studying in detail the nuclear effect on quasi-free
proton sections, which can be compared with their free
counter-cell sections [5,6].

We considered thermal photons productions in
the processes: 'z~ — yp°, 7°p° > ™, p* s yr'n,
r'nT >, gnp—oyrt, and 'z >y, We
constructed Feynman diagrams of these processes and
wrote matrix elements. Calculation of the square of
matrix elements are performed using FeynCalc. The
dependencies of differential cross-section of processes
on energy of colliding meson, transverse momentum
of pr and cosine of scattering angle of photons has
been determined. The differential sections of the
processes calculated without and taking into account
the meson formfactor were compared.

l. DIFFERENTIAL CROSS-SECTIONS OF
THE PROCESSES

'n =, 7 pt syt Pyttt
TR o, an syt T >y,

WITHOUT AND TAKING INTO ACCOUNT
FORMFACTOR OF MESONS
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a. differential cross-section of processes without The complete matrix element (M;) of process
and taking into account formfactor of mesons + - 0
g T T —> )P consists of the sum of the

1. rocess 7° 7~ — yp° . ;
P P | following matrix elements:

1
M, = egsgﬂ(kl)(Z p, — kl)v m(kz _2pz)ﬂgv(k2)
L Ky

M,, = egsgu(kl)(kl _sz)y (p
M, = 2iegsg,uvg,u(kl)gv(k2)

where ki, kz, p1 and p2 are momentums of photon, gluon, z*+ and z~ mesons correspondingly.
Mandelstam invariants of this process are: s = (p, + p, ) = (k, +k,)*, t=(p, =k, =(p, =k, ).

2 2
u:(pl_kl) :(pz_kz) :
In the calculations, the product of polarization vectors was taken as follows:
. kY -k
. * 0 .
photon: &, (k,Jes. (k) =g,  p° meson: &, (k, )e,.(k,)=-g,,. + %
P
The square of the matrix element M; was calculated by FeynCalc at photon mass m,=0. The differential
section of process was calculated by formula [7]:
do 1 p', M

77‘ .

dt 1675% p,,

‘ 2

2 .
where |M1| - square of matrix elements of the process and

(o) = 5= m e m o= (m, = m, ). (5 f == 5=y m, P o= (m, - m, ).

4s
For process 7~ + 7 —> }/+pO masses are equal: mi=my=m;; ms=m,; mz=m,. In estimating the
differential section, Mandelstam invariants t and u were expressed through s and pr as follows:

t:—%(l—cos(g))+mﬁ+mf[, u=—§(1+cos(l9))+ m?+m?, t=-p;se”,

u=-—p;se’

Matrix elements of the process, taking into account the meson formfactor, are:

1
Mll:egsgy(kl)(zpl_kl)vth(pa) 2 2 (kz _sz)pgv(kZ)
(pl - kl) —m

T

M12 :egsgy(kl)(kl_2p2)uh+(pb)(p —k )2 _m2 (zpl_kZ)vgv(kZ)
1 2 z

M13 = 2iegsagyvg,u (kl)gv (kZ)

m

where h,(p,)=—42—=% _fpz’ a=h(p)+h.(p,). P.=p -k =k —p,,
b

D NN
- | 3
D NN
.
—_~
S
S~
|
D MDD N

P, = pl_kzzkl_pZ

+ 0 +
2. process T O —> V7T

. £ 0 + . .
The complete matrix element (M,) of process 7 0 —> ¥Y7T consists of the sum of the following

matrix elements:
1

k, +2 k
p1+k2)2—m,2,( 2t pl)vgv( 2)

M,, = egsgy(kl)(kl +2p, ),, (
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1
'\/I22 = egsgy(kl)(z pl - kl),u (p _ k )2 _ mz (2 p2 - kZ)ygv(kZ)
1 1

M, = Ziegsgyvg,u (k1)‘9v (kz)
where ki, kz, p1 and p2 are momentums of photon, gluon, initial z*and final 7+~ mesons correspondingly.
. . . 2 2 2 2
Mandelstam invariants of this process are: s = (p, + p, ) = (k, +k, )*, t=(p, =k J =(p, =k, ),
2 2

U:(pl_kz) :(pz_kl) :

In the calculations, the product of the polarization vectors were taken as follows [13,14]. The square of the
matrix element M, was calculated by FeynCalc at photon mass m,=0. Differential cross-section of process is

calculated at: my=m4=m,, my=m,; mz=m,. In estimating the differential section, Mandelstam invariants t and u
were expressed through s and pr as follows:

tz—%(l—cos(s))+ m? +m?, u :—%(1+ cos(9))+m2+m?, t=—p,/se”’, u=—p,~/se’

Matrix elements of the process, taking into account the meson formfactor, are:

1
M,, :egsg#(kl)(kl+2p2)ﬂh+(pa)(p Tk, Y —m? (k, +2p,), &, (k,)
1 2 y/d
1
M,, = ergy(kl)(Z P~ kl)uh+(pb)(p i )2 —m? (2 Pz~ k2)vgv(k2)
1 1 g3

My, = 2i695agyvgy (kl)gv (kz)
where h,_(p,);h.(p,) and @ have expressionas (1), P, = P, +K, = p, +K; p, = p,—k = p, = k,.
3. process p° >y +at+7

The complete matrix element (Ms) of process pO —> 7+ 7" + 7t~ consists of the sum of the following
matrix elements:

Mg, = egsgv(kz)(kz -2 p2)v (p Tk )_ m? (kl + 2p1)#gﬂ(kl)
1 1 T
1
Mg, = egsgv(kz)(kz - Zpl)v (k “p )2 m? (kl + 2p2)”g#(kl)
2 1 3

M, = 2iegsgﬂvg/l(kl)gv (kz)
where ki, kz, p1 and p2 are momentums of photon, gluon, z* and z~~ mesons correspondingly.
Mandelstam invariants of this process are: s = (p, +k, )*, t=(k, + p,)*, u=(p, + p,)*.

In the calculations, the product of the polarization vectors were taken as follows [16,17]. The square of the
matrix element M; was calculated by FeynCalc at photon mass m,=0. The differential cross-section of each
process was calculated by formula [7]:

do _ Q |M
dxdx, 32(2z)"°

where Q =4k =m_, x, =2E,/Q (i=123)
In estimating the differential section, Mandelstam invariants t and u were expressed through s and pr as
follows:

t= —%(1—005(9))+ m2+m?, u= —%(1+ cos(9))+m2 +m? t=—p,+/se”, u=—p;/se’

|2

Matrix elements of the process, taking into account the meson formfactor, are:

2 (kl +2 pl),,gy(kl)

Mg, :e955v(k2)(k2 _sz)vh+(pa)(p Tk )_m
1 1 3
1
M32 = egsgv(kz)(kz _2p1)vh+(pa)(k “p )2 —m? (kl + 2p2)ﬂg#(k1)
2 1 4
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M33 - 2|eg agyv ,u( )gv(kz)
where h,_(p,);h,(p,) and @ have expressionas (1), p, = P, +K, =k, = p,; P, =k, — p, = p, + k.

4. process T 7T —>yN

The complete matrix element (Ms) of process TrT — ¥1 consists of the sum of the following matrix
elements:

1
M4l:egsgy(k1)(2pl_kl)v(p "k )z_m ( 2p2) '75( ) A
1 1 T

M42 = egsg,u(kl)(kl -2 pz),u (pl —k )2 _ m72[ (2 P — k2)vi75(k2)v A
M43 - 2|eg g,uv ,u( )U/S(kZ)VA
where ki, ko and pi1 and p2 are momentums of photon, », 7 and 7 mesons correspondingly,

1 00 10 O
y /13: O 1 O y gs=6,14, gzz:%' Fﬂ=93

0 0 -2 r

= 1,9,Sin(#)+ 4,9.Cos(¢), 4,=|0 1 0
0 00
M>B, §=54".

Mandelstam invariants of this process are: s = (p, + p, ) = (k, +k,)*, t=(p, =k, =(p, =k, ),

2 2
:(pl_kl) :(pz_kz)
In the calculations, the product of the polarization vectors were taken as follows: photon:
gy (kl )8/1' (kl) = _g 7
The square of the matrix element M; was calculated by FeynCalc at photon mass m,=0. For process

T+ > Y + 1 masses equal: mi=mp,=m,; ms=m,; mz=m,. In estimating the differential section,
Mandelstam invariants t and u were expressed through s and from pr as follows:

t=—%(1—cos(8))+mj+mfr, u=—%(1+cos(l9))+mj+mf,, t=—p;/se”, u=—p;~/se’.

5. process 7Z'i77 —> ;/7[i

The complete matrix element (Mg) of process ﬂin —> yﬂi consists of the sum of the following matrix
elements:

1
“(py+k, ) -

1 .
M, :egsg,u(kl)(zpl_kl)yW(sz k )v|75(k2)vA

M, = 2ieg, 9,,€ ,u( )'75(k2)vA

MSl:egsgy(kl)(kl+2p2) (k +2p1) '75(k ) A

where ki, k2 and p1 and p2 are momentums of photon, #, initial z= and final z* mesons correspondingly,

1 00 10 0
m
A= 2,0,Sin(¢)+ 2,9.Cos(¢), 4,=|0 1 Of, 1=|0 1 0 | 0614, 9, =—2" F=93
000 00 -2 i

MeB, §=54".
Mandelstam invariants of this process are: s = (p, + p,)* = (k, +k, ), t=(p, =k, =(p, =k, ]
and u=(p,—k,) =(p,~k ).
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In the calculations, the product of polarization vectors was taken as follows: for photon:

gu (kl )g; (kl) = _g s
The square of the matrix element Ms was calculated by FeynCalc and at photon mass m,=0 it is equal. The

differential cross-section of the process was calculated by the formula [9]:
do _ 1 M M

dt 1672 pcm| °
1 1
Here (P, )’ IE(S—(ml+m2)2XS—(m1—m2)2) n (P ) =E(s—(m3+m4)2Xs—(m3 _m4)2)

+ +
For process 7~ + 1) —> ¥ + 7T~ masses equal: mi=ms=m,; my=m,; ms=m,

In estimating the differential section, Mandelstam invariants t and u were expressed through s and from pr as
follows:

t=—§(1—cos(8))+mj+mfr, u=—§(1+cos(l9))+mf[+mf[,t=—pT\/§e‘y, U=—p;/se’.

|2

6.  process 7T 7T —>yy

The complete matrix element (Mg) of process T > Yy consists of the sum of the following matrix
elements:

1
Me, = ezgy(kl)(z P~ kl)v m(kz -2 pz)ygv(kz)

p1_k1

/4

M, = ezgﬂ(kl)(kl -2 pz)y m(z P~ kZ)VgV(kZ)
1 — K,

V4

M 63 — _Zezgyvg,u (kl)gv (kZ)
where ki, k, and p; and p; are momentums of initial photon, final photon, initial z+ and final z~ mesons,
correspondingly,

100 10 0
A=2,0,8in(g)+ 2,9.Cos(¢). 4 =0 1 0|, 4=/0 1 0 | g=614 g =2 F=02
000 00 -2 "
M>sB, ¢=54".
Mandelstam invariants of this process are: s = (p, + p, ) = (k, +k,)*, t=(p, =k, =(p, =k, ).
u= (p1 - kl)2 = (p2 -k, )2. In the calculations, the product of polarization vectors was taken as follows for

photon: €, (kl )8;.(k1) =—0, The square of the matrix element Mg was calculated by FeynCalc at photon

mass m,=0. The differential cross-section of the process was calculated by the formula [7]:
do 1 p', M

dt 16752 p,, M
1 1
rere (P = (5= (m+my F fs—(m—m, ) and (pr F = <ls=(m,+ m,f fs—(m, ~m, ).

+ -_—
Forprocess 7+ 77 —> ¥ + ¥ mass equal: my=m,=m,; M= my=m,
In estimating the differential section, Mandelstam invariants t and u were expressed through s and from pr
as follows:

t:—g(l—cos(g))+m§, u=—§(1+cos(l9))+mj, t=—p;/se”’, u=-p;/se’.

|2

I1l. RESULTS OF NUMERICAL CALCULATIONS AND THEIR DISCUSSION

a. the dependencies of differential cross-section of processes on energy colliding mesons, transverse
momentum pr, cosine of the scattering angle of photons and formfactor of mesons



M.R. ALIZADA, A.l. AHMADOV

1. process 7 7~ —> 7/,00

In the fig.1(a,b,c) are represents the dependence of differential cross-section of photon production
TrT — ]/po process, calculated without and taking into account formfactor of mesons on energy colliding

S, on the transverse momentum pr and on cosine of scattering angle of photon.

n 10E ;
O
% 10"} 1 ;
g
"":10-2' E
K=]
3

10%k -

2 4 6 8 10
[ GeV/c
b

—
(=]
2
(
ul

mesons
10" ; . . ;
0y 3 E
%l ~
10 F -
w F -3
‘R E -
"E 10°F ]
£ | ]
T 107} ]
"u 3 E
10'11 i . i i i
0 5 10 15 20
Vs, GeV
a
o™ 1 I I
~10"F
O
G
~— 2
e
§1u'ar
XS]
oo
b 107}
o]
10°F :
-1,0 -0,5

0,0 0,5 1,0

Cos(t)

C

Fig. 1. (a,b,c) The dependence of differential cross-section of photon production Tr — 7/,00 process calculated without

(curve 1) and taking into account formfactor of mesons (curve 2) on energy of colliding mesons \/g (@), on
transverse momentum pr (b), on cosine of scattering angle of photon calculated (c) calculated without and taking into
account formfactor of mesons curves 1 and 2, correspondingly.

As see from fig.1(a) the differential cross-section
of processes decrease with increasing of energy of
colliding = mesons. Lorentz conversion of the size of
colliding particles shows that at high energies
colliding particles have the shape of a disk, this in turn
reduces the likelihood of colliding of constituent
particles. Particles pass through each other without
interaction of components. Therefore, the differential
collision section is small at high energies than at low
collision energies.

Differential cross-section of process increase
with increasing transverse momentum prand at values
of pr>5 GeV/c dependence to reach plateau (fig.1(b)).

As see from fig.1(c) the dependence differential
cross-section of process on cosine of scattering angle
of photon is symmetric relative to point Cos(8)=0 and
have big value at Cos(@)==+1.

! The dependence differential cross-section on
cosine of scattering angle of photon have minimum at
Cos(9)=0 and maximums at Cos(6)=+1.

Influence formfactor of meson to differential
cross-section of process is significant at high values of
energies of colliuding mesons and transverese
momentum.

The ratio of dependenicies of differentila cross-
sewction on enetrgy of colliding mesons, transverse
momentum and cosine of scattering angle has been
investigated. The ratio of dependencies of differential
cross-sections on energy of colliding meson and ratio
of dependencies of the differential cross-section on
momentum pr calculated without and taking into
account the formfactor the meson is significant at
large energy values of colliding mesons and transverse
momentum. As ratio of Ri>1 in all values of energy
Vs and transverse momentum pr  means
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do,(z" 7~ — yp°) N do,. (z77~ = yp°)
dt dt
of dependencies of differential cross-sections of

Ratio

- 0 :
meson of process 77 7Z_ —> yP  on cosine of

scattering angle of photons calculated without and
taking into account formfactor has symmetrical form
relative to Cos(8)=0. It has a maximum at Cos(8)=0
and with an increase in the absolute value of the
cosine of the angle of scattering of photons decreases
(fig.3(c)). Taking into account the formfactor of
meson in the dependence of the differential cross-
section on the cosine of the scattering angle has a

large effect at small values of the cosine of the angle
and a small effect at the Cos(6)= 1.

2. process 75 p° — yr*
In the fig.2(a,b,c) represent the dependence of

the differential cross-section of

+ 0 +
7Z'+,0 —>7/7Z'+process on energy of colliding

mesons, the transverse momentum pr, and on the
cosine of the angle of the scattering photon calculated
(c) without and taking into account of formfactor of
mesons.

a 1 1o 10°F E
T | 1>
b 3 1 310"- B
o I 1 £
E107} ) ]
w I 138
T { <107 1
B 10° b
- I 10
1 1
1 i ; : 1 10
0 5 10 15 20 0
NG,GEV
a
(3%}
> 3 f -
©
L -
~107F 3
9
E - -
-
3
S107F ;
40 -05 00 05 1,0
Cos(d)
b

Fig.2. (a,b,c) dependence of the differential cross-section of ﬂ'ipo d ]/ﬂ'i process on energy of colliding mesons (a)

and on the transverse momentum pr (b), on the cosine of the scattering angle of the photon (c) calculated without and
taking into account formfactor of mesons curves 1 and 2, correspondingly.

As can be seen from fig.2(b), the dependence of
the differential cross-section on pr is increased with
increasing transverse momentum and at big values of
pr reach saturation. The dependence of the differential
cross-section on the cosine of the scattering angle of
photon in the interval [-1, 0.4) is practically constant
and in the interval (0.4, 1] decreases sharply fig.3(c).
Differenial cross-section of process decrease with
increasing transverse momentum pr .

Differential cross-section of process decrease
with increasing of energy of colliding mesons
(fig.6(a)). Differential cross-section decrease with
increasing tranverse momentum pr. Differential cross-
section of process increase with increasing with cosine

of scattering angle of photon. Differential cross-
section of process have minimum at Cos(@)=-1 and
maximums at Cos@)=+1. The dependence of
differential cross-section of process on cosine of
scattering angle of photon dependet on energy of
colliding mesons and decrease with increasing of
energy of mesons.

As ratio of Ry>1 in all values of energy Vs and
transverse momentum pr means

doy(z*p° > yr*)  doy (7 p° = yr*)
dt dt

Ratio of differential cross-section on energy of
colliding mesons decrease with increasing of energy.
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Differential cross-section decrease with increasing

cosine of scattering angle of photon.
3. process p° - yrix

Fig.3(a,b) represent the dependence of the
differential cross-section p° — yz "7z~ process on the

energy of colliding mesons, on transverse momentum
pr, and the on the cosine of scattering angle of the
photon calculated at the energies of colliding mesons
5and 10 GeV.

1 T T T T LI LI L T LI
7x107F -
~ >
2 8
2 =
~ =-r- = -a_ -
2 107} ] _gw
S 10°] 13
- r 190
o
Ay | 1
‘g 107§ 1
0 5 10 15 20 0 2 4 6 8 10
Js, GeV PT’ Gev/c
a b
o~y
> 1 :
Q
910'2r 1
e
r 1
S
§1o*‘r ]
b
-c r b
10 05 00 05 10
Cos(d)
C

Fig.3. (a,b,c) the dependence of the differential cross section of po - 77r+7rf process on energy of colliding mesons (a),

on the transverse momentum pr (b), and on the cosine of the scattering angle of photon calculated without and taking
into account formfactor of mesons curves 1 and 2, correspondingly (c).

As see from fig.3(b) the differential cross-section
of process p° = yr'w” is decreased with
increasing of energy of colliding mesons. Differential
cross-section of process po — yx' 7 is decreased
with increasing transverse momentum pr. Differential
cross-section of process po — yr' 7" is decreased

with increasing with increasing of the cosine of
scattering angle of photon.

4. process T 7T —>yn

Fig.4(a,b,c) reptesent the dependence of the

differential cross-section of process Tt > yn

10

on energy colliding mesons, on transverse momentum,
and cosine of angle of scattaering of photon calculated
at the energies of colliding mesons 5 and 10 GeV.

As see from fig.4(b) the differential cross-section
of process T — yn is decreased with
increasing of energy of colliding mesons. Differential

cross-section of process T — yn is decreased
with increasing transverse momentum pr. Differential

cross-section of process 7 T > yn does not
depend on the cosine of scattering angle of photon.
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Fig.4. (a,b,c) The dependence of the differential cross-section of process T — ¥1 on energy colliding mesons (a),
on transverse momentum pt (b), and cosine of angle of scattaering of photon (c) calculated at energies of colliding
mesons 5 and 10 GeV curves 1 and 2, correspondingly (c).

5. process 7Z'i77 —> 7/72'ir

Fig.5(a,b,c) represent the dependence of the differential cross section of process 77 i77 —> YT : on the

energy of colliding mesons, on transverse momentum pr and cosine of scattering angle of photon, calculated at
energies of colliding mesons 5 and 10 GeV curves 1 and 2, correspondingly.
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Fig. 5. (a,b,c) The dependence of the differential cross setion 77 7] —> ¥7T" process on tenergy of colliding mesons (a),

on the transverse momentum pr (b) and cosine of scattering angle of y photon (c) calculated at energies of colliding
mesons 5 and 10 GeV curves 1 and 2, correspondingly.

11



M.R. ALIZADA, A.l. AHMADOV

As see from fig.5(b) the differential cross-section

of process 7Ti77 - }/7Ti is decreased with
increasing of energy of colliding mesons. Differential

cross-section of process ﬂin — 7/72'i is decreased
with increasing transverse momentum pr. Differential
cross-section of process 71—y~ does not
depend on the cosine of scattering angle of photon.

process 77 7 —> ¥y
Fig.6(a,b,c) reptesent the dependencies of the
differential cross-section of 777~ — ¥y process on

the energy of colliding mesons, transverse momentum
pr, and on the cosine of scattering angle of photon,
calculated at energies 5 and 10 GeV.

The differential cross-section of processs
decreased with increasing of energy of colliding
mesons. The dependence of differential cross-section

of 77" — ¥y have minimum at pr 2.2 GeV/c

and at taking into account formfactor of meson it shiftt
to big values of pr. The dependence of differential
cross-section on cosine of scattering angle of photon
in the big interval practically is constant and sharply
decreases at Cos(f)= * 1.

The dependence differential cross-section on
transverse momentum and cosine of scattering angle
of photon decreses with increasing of energy of
colliding mesons.
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Fig.6. (a,b,c) the differential cross-section of > YV process on enerfy of colliding mesons (a), on the transverse
momentum pr (b), and on the cosine of the scattering angle of photon (c), calculated calculated at energies 5 and 10

GeV.
CONCLUSIONS

It is shown that the differential cross-section of
all investigated processes decreased with increasing of
energy of colliding protons. The dependencies of
differential cross-sections of process on transverese
momentum, cosine of scattering angle of photon
depend on energy of colliding mesons. The
dependencies of differential cross-sections of
processes decreseaes with increasing of energy of

colliding mesons.

The dependence of differential cross-section on
cosine of scattering angle of photons is different.

The dependence of differential cross-section of

processes 7w —>yp°, p’—yr'm  and
'~ —> ynon cosine of the angle of scattering

photons is symmetric relative to 0 and it increases
with the cosine of the angle in the intervals [-1, 0) and
(0, 1].
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The differential cross-section of process
7°p° = yr* has a maximum at -1 cosine of the

scattering angle of photons and decreases with
increasing cosine of the angle scattering photons.
The differential cross-section of process

71 — yn* does not depend on cosine of the angle

scattering photons. It is shown that accounting of the
formfactor of mesons reduces of differential cross-
section of processes.

The dependence of differential cross-section on
the energy of the colliding mesons calculated taking
into account the formfactor of meson has lower values
than without taking into account the formfactor. The

meson formfactor has a small contribution to the
differential cross-section at large energies of colliding
mesons. Influence formfactor of meson to differential
cross-section of process depend on energy of colliding
mesons. Influence of formfactor of mesons to
differential cross-section of process decreased with
increasing energy of colliding mesons.

All mathematical calculations were performed in
Mathmatica 10 and FeynCalc. Feynman diagrams are
constructed using JaxoDraw 2. The graphs are
constructed using the Origin 9 program and edited
using the Adobe Photoshop 8 graphics editor.
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