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Some conditions

v

To compare 777~ CMD-2 pion form factor has been used.

v

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

v

To compare ™~ and ete™ no vacuum polarization has
been included.

v

Comparision in several energy points have been done
(¢-factory, 7/c-factory and B-factory).

v

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.
»1l<0 _<m—-1
> p. >90 MeV/c
More strong cuts used for “Luminosity” mode.
> |04 +60_ —m| <0.25 rad
> ||¢p4 —¢_| — 7| < 0.15 rad
> Ef _ > Epeam/2
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Comparision of Phokhara6.0 & MCGPJ for 77~

Ecm =1 GeV ISR selection mode & Phokhara options =
nlo-+isr+fsr+nfsnlo X E, > 0.01 GeV
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omMcapy = 26.8084 £+ 0.00584868 nb
OPhokhara6.0 = 26.3799 4+ 0.00734057 nb
do /o = —1.59833 + 0.0350102 %
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Comparision of Phokhara6.0 & MCGPJ for 77~

Ecm =1 GeV ISR selection mode & Phokhara options =
nlo-+isr+fsr+nfsnlo X E, > 0.01 GeV
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omMcapy = 26.8084 £+ 0.00584868 nb
OPhokhara6.0 = 26.3799 4+ 0.00734057 nb
do /o = —1.59833 + 0.0350102 %
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Comparision of Phokhara6.0 & MCGPJ for 77~

Ecm =1 GeV ISR selection mode & Phokhara options =
born-+isr+fsr+int Y E, > 0.01 GeV
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omMmcgpy = 27.015 £ 0.00596421 nb
OPhokhara6.0 = 27.017 4+ 0.00598027 nb
do /o = 0.00754742 £+ 0.0312643 %
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Comparision of Phokhara6.0 & MCGPJ for 77~

Ecm =1 GeV ISR selection mode & Phokhara options =
born-+isr+fsr+int Y E, > 0.01 GeV
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omMmcgpy = 27.015 £ 0.00596421 nb
OPhokhara6.0 = 27.017 +0.00847872 nb
do /o = 0.00754742 + 0.0383725 %
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Comparision of Phokhara6.0 & MCGPJ for 77~

Ecm =1 GeV ISR selection mode & Phokhara options =
nlo+isr+nfsnlo X E, > 0.01 GeV
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oMcGpy = 24.7287 + 0.00582484 nb
OPhokhara6.0 = 24.8171 4+ 0.00613383 nb
do /o = 0.357461 + 0.0342067 %
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Comparision of Phokhara6.0 & MCGPJ for 77~

Ecm =1 GeV ISR selection mode & Phokhara options =
nlo+isr+nfsnlo X E, > 0.01 GeV
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oMcGpy = 24.7287 + 0.00582484 nb
OPhokhara6.0 = 24.8171 4+ 0.00613383 nb
do /o = 0.357461 + 0.0342067 %
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Comparision of Phokhara6.0 & MCGPJ for 77~

Ecm = 3 GeV ISR selection mode & Phokhara options =
nlo-+isr+fsr+nfsnlo L E, > 0.1 GeV
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omcapy = 0.0649594 4 5.06701e — 05 nb
OPhokhara6.0 = 0.0622538 £+ 2.90324e — 05 nb
b0 /0 = —4.16494 + 0.0898995 %
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Comparision of Phokhara6.0 & MCGPJ for 77~

Ecm = 3 GeV ISR selection mode & Phokhara options =
nlo-+isr+fsr+nfsnlo L E, > 0.1 GeV

. 210
EGU‘!HMJL ] °\“ F
g fl g e
c [ DEG:
s M S F
07055} . 3af
[ ?E [
2
! & F
0.05 = o +‘
-2f i
i _41 #ﬂ%# ++ +H + TJ‘.?‘ it + + 4 +
0.045 ﬁ LA A 1 UL
L -6
0.04k g dgepegeepe g [T = AN AU AN IR B
1 12 14 16 18 2 1 12 14 16 18
0,, rad 6,, rad

omcapy = 0.0649594 4 5.06701e — 05 nb
OPhokhara6.0 = 0.0622538 £+ 2.90324e — 05 nb
b0 /0 = —4.16494 + 0.0898995 %
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Comparision of Phokhara6.0 & MCGPJ for " p~

Ecm = 3 GeV ISR selection mode & Phokhara options =
nlo-+isr+fsr+nfsnlo L E, > 0.1 GeV

%
=
S}

> < 10¢
@ 5 0: +
2 / 8%
= L
2 / L 6
1 B f
g
© S
2 =
e o
PR RV St
107 / Hi A \+H++++“' Padiia
X / ! g +f
N /- 4
e e
e 6
10? 8
0.5 1 15 2.5 1055 1 15 2.5
My, GeV M, GeV

omcapg = 0.822978 £ 0.000112059 nb
OPhokhara6.0 = 0.821332 £+ 0.000226267 nb
do /o = —0.200005 + 0.0306807 %
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Comparision of Phokhara6.0 & MCGPJ for " p~

Ecm = 3 GeV ISR selection mode & Phokhara options =
nlo-+isr+fsr+nfsnlo L E, > 0.1 GeV
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omcapg = 0.822978 £ 0.000112059 nb
OPhokhara6.0 = 0.821332 £+ 0.000226267 nb
do /o = —0.200005 + 0.0306807 %
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Comparision of Phokhara6.0 & MCGPJ for " p~

Ecm = 3.5 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo E, > 0.1 GeV
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omcaps = 0.668487 £ 0.000323837 nb
OPhokhara6.0 = 0.665983 £ 0.000492604 nb
do /o = —0.374663 + 0.0881866 %
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Comparision of Phokhara6.0 & MCGPJ for " p~

Ecm = 3.5 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+nfsnlo E, > 0.1 GeV
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omcaps = 0.668487 £ 0.000323837 nb
OPhokhara6.0 = 0.665983 £ 0.000492604 nb
do /o = —0.374663 + 0.0881866 %
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Comparision of Phokhara6.0 & MCGPJ for " p~

Ecm =1 GeV ISR selection mode & Phokhara options =
nlo-+isr+fsr+nfsnlo X E, > 0.01 GeV
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omcapy = 9.07261 + 0.00191914 nb
OPhokhara6.0 = 8.97855 4+ 0.00299017 nb
do /o = —1.03673 £+ 0.0391625 %
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Comparision of Phokhara6.0 & MCGPJ for " p~

Ecm =1 GeV ISR selection mode & Phokhara options =
nlo-+isr+fsr+nfsnlo X E, > 0.01 GeV
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omcapy = 9.07261 + 0.00191914 nb
OPhokhara6.0 = 8.97855 4+ 0.00299017 nb
do /o = —1.03673 £+ 0.0391625 %
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Comparision of Phokhara6.0 & MCGPJ for " p~

Ecm = 10 GeV ISR selection mode & Phokhara options =
nlo-+isr+fsr+nfsnlo L E, > 0.1 GeV
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omcapy = 0.142606 £ 3.31935e — 05 nb
OPhokhara6.0 = 0.140715 £ 0.000172945 nb
do /o = —1.32597 + 0.123488 %
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Comparision of Phokhara6.0 & MCGPJ for " p~

Ecm = 10 GeV ISR selection mode & Phokhara options =
nlo-+isr+fsr+nfsnlo L E, > 0.1 GeV
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omcapy = 0.142606 £ 3.31935e — 05 nb
OPhokhara6.0 = 0.140715 £ 0.000172945 nb
do /o = —1.32597 + 0.123488 %
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Comparision of Phokhara6.0 & MCGPJ for " p~

Ecm =1 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+fsnlo X E, > 0.01 GeV

©20
3 N | T
AN
o 74 g T I
-% / EDE:LO:
B Jl e
k=] tlx 5F +
10 > s
P s 1,
~ OF ¥
,I F +
el .
-5
F +T++++
E o
-10F * “",
-1sf
10

03 04 05 06 07 08 09 282703 04 05 06 07 08 08 1
MY, GeV MY, GeV

omcapy = 9.07261 £ 0.00191914 nb
OPhokhara6.0 = 8.70536 £ 0.0106992 nb
do/o = —4.04786 £+ 0.119811 %
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Comparision of Phokhara6.0 & MCGPJ for " p~

Ecm =1 GeV ISR selection mode & Phokhara options =
nlo+isr+fsr+fsnlo X E, > 0.01 GeV
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omceapy = 9.07261 4+ 0.00191914 nb
OPhokhara6.0 = 8.70536 4 0.0047957 nb

do /o = —4.04786 + 0.0569346 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

E.» = 1 GeV ISR selection mode
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omcapy = 39.1238 + 0.00998487 nb

OBabayaga@NLO = 39.02 4= 0.00614031 nb
do /o = —0.265265 + 0.0299609 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

E.» = 1 GeV ISR selection mode
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omcapy = 39.1238 + 0.00998487 nb
OBabayaga@NLO = 39.0168 4= 0.00672788 nb
do /o = —0.273274 £+ 0.0307742 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

E.» = 3.5 GeV ISR selection mode
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omcapry = 3.16922 4+ 0.00426541 nb
OBabayaga@NLO = 3.15397 4+ 0.00107068 nb
do /o = —0.481028 + 0.138764 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

E.» = 3.5 GeV ISR selection mode
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OBabayaga@NLO = 3.15381 4 0.0010614 nb
do /o = —0.486279 + 0.138693 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

E., = 10 GeV ISR selection mode
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omcapy = 0.390082 + 0.000561087 nb
OBabayaga@NLO = 0.38578 4 0.000821413 nb
do /o = —1.10285 + 0.255012 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

E., = 10 GeV ISR selection mode
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omcapy = 0.390082 + 0.000561087 nb
OBabayaga@NLO = 0.385773 4= 0.000820712 nb
do/o = —1.10455 + 0.254863 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

Ecm = 1 GeV Luminosity selection mode
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OMCQGPJ = 36.7799 £ 0.033169 nb

OBabayaga@NLO = 36.7878 4= 0.00632931 nb
do /o = 0.0213953 £ 0.0918096 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

Ecm = 1 GeV Luminosity selection mode
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OMCQGPJ = 36.7799 £ 0.033169 nb

OBabayaga@NLO = 36.787 £ 0.00743065 nb
do /o = 0.0192286 + 0.0924176 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

Ecm = 3.5 GeV Luminosity selection mode
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omMmcgpy = 2.91885 +0.00189376 nb

OBabayaga@NLO = 2.92443 4 0.000548279 nb
do /o = 0.191023 £ 0.0675446 %

Alexei Sibidanov, Ping Wang Comparison of the generators



Comparision of Babayaga®NLO & MCGPJ for pu* ™

Ecm = 3.5 GeV Luminosity selection mode
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omMmcgpy = 2.91885 +0.00189376 nb

OBabayaga@NLO = 2.92437 4+ 0.000621559 nb
do /o = 0.188964 + 0.0682854 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

Ec = 10 GeV Luminosity selection mode
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omcapy = 0.352467 £ 0.000162458 nb

OBabayaga@NLO = 0.353556 4= 9.317e — 05 nb
do /o = 0.308951 £ 0.0531335 %
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Comparision of Babayaga®NLO & MCGPJ for pu* ™

Ec = 10 GeV Luminosity selection mode

Eel B 40p
< L
8 N OE E
5) TR = r
D3 220F
Q
© Qo
& |
0.25] > 10f ‘
z L
0.2 g G, bl L -.-_n.- .
s f
o1 S10f
5| E
-20F
0.1 F
F -30F
0.05[ E
- -0.4 -0.2 0 0.2 0.4 -40 -0.4 -0.2 0 0.2 0.4
cos(6,) cos(8,)

omcapy = 0.352467 £+ 0.000162458 nb
OBabayaga@NLO = 0.353537 4= 0.00010246 nb
do /o = 0.303548 £ 0.0544928 %
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Comparision of Babayaga@NLO & MCGPJ for eTe™

E.» = 1 GeV ISR selection mode
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OMCQGPJ = 467.168 4 0.273953 nb
O Babayaga@NLO = 464.549 4+ 0.0725169 nb
do /o = —0.560579 + 0.0606608 %
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Comparision of Babayaga@NLO & MCGPJ for eTe™

E.» = 1 GeV ISR selection mode
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OMCQGPJ = 467.168 4 0.273953 nb

OBabayaga@NLO = 464.537 + 0.0763951 nb
do /o = —0.563152 + 0.0608785 %
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Comparision of Babayaga@NLO & MCGPJ for eTe™

E.» = 3.5 GeV ISR selection mode
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OMCQGPJ = 38.1785 4 0.0462963 nb
O Babayaga@NLO = 37.8674 + 0.0274266 nb
do/o = —0.814793 £ 0.140945 %

Alexei Sibidanov, Ping Wang Comparison of the generators



Comparision of Babayaga@NLO & MCGPJ for eTe™

E.» = 3.5 GeV ISR selection mode
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OMCQGPJ = 38.1785 4 0.0462963 nb
O Babayaga@NLO = 37.865 + 0.0277406 nb
S0 /o = —0.821047 + 0.141366 %
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Comparision of Babayaga@NLO & MCGPJ for eTe™

E., = 10 GeV ISR selection mode
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OMCQGPJ = 4.67064 4+ 0.00656641 nb
O Babayaga@NLO = 4.61716 4+ 0.0074765 nb
do/o = —1.14496 + 0.213047 %
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Comparision of Babayaga@NLO & MCGPJ for eTe™

E., = 10 GeV ISR selection mode
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OMCQGPJ = 4.67064 4+ 0.00656641 nb
O Babayaga@NLO = 4.61451 4+ 0.00675714 nb
do/o = —1.20159 + 0.201731 %

Alexei Sibidanov, Ping Wang Comparison of the generators



Comparision of Babayaga@NLO & MCGPJ for eTe™

Ecm = 1 GeV Luminosity selection mode
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MY, GeV MDY, GeV

omceapy = 438.249 4+ 0.252148 nb
OBabayaga@NLO = 438.05 £ 0.0737916 nb
do /o = —0.0453247 £ 0.0599485 %
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Comparision of Babayaga@NLO & MCGPJ for eTe™

Ecm = 1 GeV Luminosity selection mode
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omceapy = 438.249 4+ 0.252148 nb

OBabayaga@NLO = 438.046 4+ 0.0826323 nb
do/o = —0.0462621 £ 0.0605461 %
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Comparision of Babayaga@NLO & MCGPJ for eTe™

Ecm = 3.5 GeV Luminosity selection mode
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OMCQGPJ = 35.2009 4 0.0194035 nb

OBabayaga@NLO = 35.1812 4+ 0.0044 nb
do/o = —0.0558374 £ 0.0565217 %
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Comparision of Babayaga@NLO & MCGPJ for eTe™

Ecm = 3.5 GeV Luminosity selection mode
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OMCQGPJ = 35.2009 4 0.0194035 nb
OBabayaga@NLO = 35.1812 4+ 0.00460139 nb
do /o = —0.0559143 + 0.056651 %
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Comparision of Babayaga@NLO & MCGPJ for eTe™

Ec = 10 GeV Luminosity selection mode
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OMCGPJ — 4.25529 4+ 0.00227632 nb

OBabayaga@NLO = 4.24566 4+ 0.000608743 nb
do /o = —0.226331 £ 0.0553736 %
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Comparision of Babayaga@NLO & MCGPJ for eTe™

Ec = 10 GeV Luminosity selection mode
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OMCGPJ — 4.25529 4+ 0.00227632 nb

OBabayaga@NLO = 4.24565 4+ 0.000624257 nb
do /o = —0.226424 + 0.0554689 %
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Comparision of KKMC & MCGPJ for p*p~

Ecm = 1 GeV Luminosity selection mode
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M, Gev M, GeV
OMCQGPJ = 36.7799 £ 0.033169 nb
okKkMC = 36.8126 £ 0.0387473 nb

do /o = 0.0889476 + 0.138677 %
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Comparision of KKMC & MCGPJ for p*p~

Ecm = 1 GeV Luminosity selection mode
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OMCQGPJ = 36.7799 £ 0.033169 nb
okKkMC = 36.8126 £ 0.0387473 nb
do /o = 0.0889475 + 0.138677 %
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Comparision of KKMC & MCGPJ for p*p~

E.» = 1 GeV ISR selection mode
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omcapy = 39.1238 + 0.00998487 nb
oxkmc = 39.1455 £ 0.00906285 nb
do /o = 0.0556258 + 0.0344664 %
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Comparision of KKMC & MCGPJ for p*p~

E.» = 1 GeV ISR selection mode
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omcapy = 39.1238 + 0.00998487 nb
oxkmc = 39.1455 £ 0.00906285 nb
do /o = 0.0556257 + 0.0344664 %
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Comparision of KKMC & MCGPJ for p*p~

E.» = 3.5 GeV ISR selection mode

o
N
=]

> F B :+
Qr Zr
%02: bﬁgldi ‘
EE o | |
S F 210
= EF 1
8105 9255 ++++ TT*T \MT++ *
15 5 ey
; // 5 n&
10'1;\ // -10f .
™ o
107 3
B R T R T R T BT e
MY, GeV MY, GeV

omcapry = 3.16922 4+ 0.00426541 nb
oxkkMC = 3.16525 + 0.0026585 nb
do /o = —0.125326 + 0.15859 %
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Comparision of KKMC & MCGPJ for p*p~

E.» = 3.5 GeV ISR selection mode
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omcapry = 3.16922 4+ 0.00426541 nb
oxkkMC = 3.16525 + 0.0026585 nb
do /o = —0.125327 + 0.15859 %
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Comparision of KKMC & MCGPJ for p*p~

E., = 10 GeV ISR selection mode
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omcapy = 0.390082 + 0.000561087 nb
oxkmc = 0.387288 £+ 0.000628677 nb
do/o = —0.716311 £+ 0.216018 %
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Comparision of KKMC & MCGPJ for p*p~

E., = 10 GeV ISR selection mode
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omcapy = 0.390082 + 0.000561087 nb
oxkmc = 0.387288 £+ 0.000628677 nb
do/o = —0.716311 £+ 0.216018 %
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Conclusions

» MCGPJ generator has been compared with other precise
generators (Phokhara6.0, Babayaga®@NLO, KKMC) for
different processes (77—, utu~, ete™).

» Some deviations have been observed.

» Let us start discussion!
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