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@ Monte Carlo generators base on reliable models are needed for data analysis and feasibility
study.

@ The knowledge of the transition form factors is important for calculation of hadronic
light-by-light scattering part of anomalous magnetic moment of the muon.
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Two-photon form factor for 7°

Ne 3. 4v2hy, fy,
- +
12r2f, o 3y

Fsen 0 (t1, 2) t1 (Dp,-(f1) + FuHo; Do (t1) + A;WOFmi D¢,-(f1)>

4\/§h\,i fy,

t (Dpf(tz) + Fu;Ho; Do (82) + AT OF D¢f(tz)>

e (Dp,m)m,(n) + Dp; (11)Du;(22) + (ATOF 5, = ALY, ) Dy, (11)Dys (12)

+ (FugHoy = 1= AZ% ) Doy (81) Do (2) + AZY, (Dus; (81)Dg (12) + m,(a)%,(n)))

0
Ho,, F‘T’i =1, A;?ﬁi =0fori=2,3, A7 =0. The Dvi - vector meson propagators.

H. Czyz, S. Ivashyn, A. Korchin and O. Shekhovtsova, Phys. Rev. D 85 (2012) 094010 doi:10.1103/PhysRevD.85.094010
[arXiv:1202.1171 [hep-ph]].
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Two-photon form factors for 7 (n/)
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Asymptotic behavior
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G. P. Lepage and S. J. Brodsky, Phys. Rev. D 22 (1980) 2157. doi:10.1103/PhysRevD.22.2157
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Fit the model parameters

Data in space-like region: BELLE, CLEO, CELLO, BaBar, BaBar—le—
Data in time-like region: SND, CMD2, A2, BESIII, KLOE-2
Decay widths: V — ete™, V. = Py, P = Vn, P — 4~y

16 parameters: hy, , ATU, AT hy,fy,, Al Ai", fuy. Hog, Fup Fopo Agil, A;]wl, Cq. Cs, Cy, Cg
2 _
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Mw— ete™) (6.040.2) - 1077 6.05 - 107
Mw — 70) (7.04+0.2) - 1074 7.66 - 1074
r(¢ —ete™) | (1.26+0.02) -107% | 1.275.107°
r(¢ — =%v) (5.4+0.3)-107° 5.64 -10~°
rp — n7) (4.5+0.3)- 107> 3.91-107°
Mw = 77v) (3.940.3)-107° 4.72.107°
e — n7v) (5.6 +0.1) - 1075 5.71-107°
Mé—n~) | (2.67+0.00)-10"7 | 2.66-10"7
rm’ = pv) (5.8+0.3) - 105 5.19 . 105
rn = wy) (5.440.5) - 1076 5.16 - 10~°
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Transition form factor v*7*7m0 compared to the data
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Transition form factor v*~*7n compared to the data
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Transition form factor 'y*'ynl compared to the data
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Experimental data for o(et e~ — 7%y) compared to the model predictions
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R. R. Akhmetshin et al. [CMD-2 Collaboration], Phys. Lett. B 605 (2005) 26 doi:10.1016/j.physletb.2004.11.020
[hep-ex/0409030].
M. N. Achasov et al. [SND Collaboration], Phys. Rev. D 93 (2016) no.9, 092001 doi:10.1103/PhysRevD.93.092001

[arXiv:1601.08061 [hep-ex]].
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Experimental data for o(et e~ — 7%y) compared to the model predictions
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Experimental data for o(e™e™ — ny) compared to the model predictions
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Experimental data for o(e™e™ — ny) compared to the model predictions
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Form factor ¢n%y* compared to the data
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Form factor ¢ny* compared to the data
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Form factor 7%y~* compared to the data
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Form factor n’~y~* compared to the data

/
L

100
o 10
=
]
4
I8
=
B
0.1
0

BESIII (' — yete”) —=—
fit -

Szymon Tracz

0.1 0.2 0.3 0.4 0.5 0.6 0.7
V@2 [GeV]

Two-photon form factors of the
peseudoscalar mesons in Phokhara
Monte Carlo generator



Form factor wm%y* compared to the data
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Form factor ny~y* compared to the data
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HLBL contribution to g-2 of the muon J

. 2a3 oo +1
atPbP = % / dQ1dQ2/ dtv/1 — 2Q} Q[F1Psh(Q1, @, t) + FaPrh(Q1, Q2, t)]
0 =i

F. Jegerlehner and A. Nyffeler, Phys. Rept. 477 (2009) 1 doi:10.1016/j.physrep.2009.04.003 [arXiv:0902.3360 [hep-ph]].
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HLBL contribution to g-2 of the muon

T
Model azo a a, aﬁs
this work | 59.07 £0.18 | 13.52 £0.10 12.95 +£0.09 | 85.54 +0.37

[21] 57.4+6.0 13.4+1.6 119+14 827+ 6.4
[25] 58 + 10 13+1 1241 83+ 12
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7] - - - 85+ 13
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[20] 65.0 + 8.3 - - -
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Implementation in PHOKHARA

@ Scan mode in NLO
@ Radiative return in LO
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The model predictions for ete™ — P~y cross section.
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Final remarks

The transition form factors of the pseudoscalar mesons have been constructed with
parameters fitted to the experimental data in the time-like and space-like region.

The model has been implemented in MC generator Phokhara, which allows for making
predictions of eTe™ — P~ cross section.

HLBL contribution to g-2 of the muon has been calculated

Szymon Tracz Two-photon form factors of the
peseudoscalar mesons in Phokhara
Monte Carlo generator




77-?7, mixing parameters
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fo

T. Feldmann, P. Kroll and B. Stech, Phys. Rev. D 58 (1998) 114006 doi:10.1103/PhysRevD.58.114006 [hep-ph/9802409].
T. Feldmann, Int. J. Mod. Phys. A 15 (2000) 159 doi:10.1142/S0217751X00000082 [hep-ph/9907491].
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