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Some conditions

◮ To compare π+π− CMD-2 pion form factor has been used.

◮ Several options of Phokhara6.0 generators has been tested
(MCGPG is set to match these options).

◮ To compare µ+µ− and e+e− no vacuum polarization has
been included.

◮ Comparision in several energy points have been done
(φ-factory, τ/c-factory and B-factory).

◮ To get total cross section two types of selections criteria have
been used (“ISR” mode and “Luminosity” mode).
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Selection criteria

Loose cuts used for “ISR” mode.

◮ 1 < θ+,− < π − 1

◮ p⊥ > 90 MeV/c

More strong cuts used for “Luminosity” mode.

◮ |θ+ + θ− − π| < 0.25 rad

◮ ||φ+ − φ−| − π| < 0.15 rad

◮ E+,− > Ebeam/2
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Comparision of Phokhara6.0 & MCGPJ for π
+
π
−

Ecm = 1 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.01 GeV
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σMCGPJ = 26.8084 ± 0.00584868 nb
σPhokhara6.0 = 26.3799 ± 0.00734057 nb
δσ/σ = −1.59833 ± 0.0350102 %
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Comparision of Phokhara6.0 & MCGPJ for π
+
π
−

Ecm = 1 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.01 GeV
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δσ/σ = −1.59833 ± 0.0350102 %
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Comparision of Phokhara6.0 & MCGPJ for π
+
π
−

Ecm = 1 GeV ISR selection mode & Phokhara options =
born+isr+fsr+int ΣEγ > 0.01 GeV
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σMCGPJ = 27.015 ± 0.00596421 nb
σPhokhara6.0 = 27.017 ± 0.00598027 nb
δσ/σ = 0.00754742 ± 0.0312643 %
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Comparision of Phokhara6.0 & MCGPJ for π
+
π
−

Ecm = 1 GeV ISR selection mode & Phokhara options =
born+isr+fsr+int ΣEγ > 0.01 GeV
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Alexei Sibidanov, Ping Wang Comparison of the generators



Comparision of Phokhara6.0 & MCGPJ for π
+
π
−

Ecm = 1 GeV ISR selection mode & Phokhara options =
nlo+isr+nfsnlo ΣEγ > 0.01 GeV
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σMCGPJ = 24.7287 ± 0.00582484 nb
σPhokhara6.0 = 24.8171 ± 0.00613383 nb
δσ/σ = 0.357461 ± 0.0342067 %
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Comparision of Phokhara6.0 & MCGPJ for π
+
π
−

Ecm = 1 GeV ISR selection mode & Phokhara options =
nlo+isr+nfsnlo ΣEγ > 0.01 GeV
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Comparision of Phokhara6.0 & MCGPJ for π
+
π
−

Ecm = 3 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.1 GeV
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σMCGPJ = 0.0649594 ± 5.06701e − 05 nb
σPhokhara6.0 = 0.0622538 ± 2.90324e − 05 nb
δσ/σ = −4.16494 ± 0.0898995 %
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Comparision of Phokhara6.0 & MCGPJ for π
+
π
−

Ecm = 3 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.1 GeV
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Comparision of Phokhara6.0 & MCGPJ for µ
+
µ
−

Ecm = 3 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.1 GeV
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σMCGPJ = 0.822978 ± 0.000112059 nb
σPhokhara6.0 = 0.821332 ± 0.000226267 nb
δσ/σ = −0.200005 ± 0.0306807 %
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Comparision of Phokhara6.0 & MCGPJ for µ
+
µ
−

Ecm = 3 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.1 GeV
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Comparision of Phokhara6.0 & MCGPJ for µ
+
µ
−

Ecm = 3.5 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.1 GeV
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σPhokhara6.0 = 0.665983 ± 0.000492604 nb
δσ/σ = −0.374663 ± 0.0881866 %
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Comparision of Phokhara6.0 & MCGPJ for µ
+
µ
−

Ecm = 3.5 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.1 GeV
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δσ/σ = −0.374663 ± 0.0881866 %
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Comparision of Phokhara6.0 & MCGPJ for µ
+
µ
−

Ecm = 1 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.01 GeV
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σMCGPJ = 9.07261 ± 0.00191914 nb
σPhokhara6.0 = 8.97855 ± 0.00299017 nb
δσ/σ = −1.03673 ± 0.0391625 %
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Comparision of Phokhara6.0 & MCGPJ for µ
+
µ
−

Ecm = 1 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.01 GeV
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δσ/σ = −1.03673 ± 0.0391625 %
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Comparision of Phokhara6.0 & MCGPJ for µ
+
µ
−

Ecm = 10 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.1 GeV
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σPhokhara6.0 = 0.140715 ± 0.000172945 nb
δσ/σ = −1.32597 ± 0.123488 %
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Comparision of Phokhara6.0 & MCGPJ for µ
+
µ
−

Ecm = 10 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo ΣEγ > 0.1 GeV

)+θcos(
-0.4 -0.2 0 0.2 0.4

),
 n

b
θ

/d
co

s(
σd

0.02

0.04

0.06

0.08

0.1

0.12

0.14

)+θcos(
-0.4 -0.2 0 0.2 0.4

, %
M

C
G

P
J

σ
)/

M
C

G
P

J
σ-

P
ho

k
σ(

-10

-8

-6

-4

-2

0

2

4

6

8

10

σMCGPJ = 0.142606 ± 3.31935e − 05 nb
σPhokhara6.0 = 0.140715 ± 0.000172945 nb
δσ/σ = −1.32597 ± 0.123488 %
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Comparision of Phokhara6.0 & MCGPJ for µ
+
µ
−

Ecm = 1 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+fsnlo ΣEγ > 0.01 GeV
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Comparision of Phokhara6.0 & MCGPJ for µ
+
µ
−

Ecm = 1 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+fsnlo ΣEγ > 0.01 GeV
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Comparision of Babayaga@NLO & MCGPJ for µ
+
µ
−

Ecm = 1 GeV ISR selection mode
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σMCGPJ = 39.1238 ± 0.00998487 nb
σBabayaga@NLO = 39.02 ± 0.00614031 nb
δσ/σ = −0.265265 ± 0.0299609 %
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Comparision of Babayaga@NLO & MCGPJ for µ
+
µ
−

Ecm = 1 GeV ISR selection mode
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Comparision of Babayaga@NLO & MCGPJ for µ
+
µ
−

Ecm = 3.5 GeV ISR selection mode
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Comparision of Babayaga@NLO & MCGPJ for µ
+
µ
−

Ecm = 3.5 GeV ISR selection mode
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Comparision of Babayaga@NLO & MCGPJ for µ
+
µ
−

Ecm = 10 GeV ISR selection mode
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Comparision of Babayaga@NLO & MCGPJ for µ
+
µ
−

Ecm = 10 GeV ISR selection mode
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Comparision of Babayaga@NLO & MCGPJ for µ
+
µ
−

Ecm = 1 GeV Luminosity selection mode
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Conclusions

◮ MCGPJ generator has been compared with other precise
generators (Phokhara6.0, Babayaga@NLO, KKMC) for
different processes (π+π−, µ+µ−, e+e−).

◮ Some deviations have been observed.

◮ Let us start discussion!

Alexei Sibidanov, Ping Wang Comparison of the generators


