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@ It simulates multiple QED processes

— ete” = ptuT (+ny)

— efe” = efe” (+ny)
— efe” =y (+n)
with multiple-photon emission in a QED Parton Shower framework,
matched with exact NLO matrix element
C.M. Carloni Calame et al., Nucl. Phys. B 584 (2000) 459

G. Balossini et al., Nucl. Phys. B758 (2006) 227
G. Balossini et al., Phys. Lett. 663 (2008) 209
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@ It simulates multiple QED processes
— ete” = ptuT (+ny)
— efe” = efe” (+ny)
— efe” =y (+n)
with multiple-photon emission in a QED Parton Shower framework,

matched with exact NLO matrix element
C.M. Carloni Calame et al., Nucl. Phys. B 584 (2000) 459
G. Balossini et al., Nucl. Phys. B758 (2006) 227
G. Balossini et al., Phys. Lett. 663 (2008) 209

@ Extension to wm final state wit NLOPS in sQED with:
o F x sQED

o GVMD
o FsQED

E. Budassi et al., arXiv:2409.03469
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@ The existing exact NLO codes are MCMULE and PHOKARA.
@ Plans for BABAYAGAQNLO=- NLOPS for radiative signatures
* NLO accuracy for radiative channels

— ete” —utp~y
— ete™ —wete ™y
— ete” - wtn~y (With F X sQED)
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@ The existing exact NLO codes are MCMULE and PHOKARA.
@ Plans for BABAYAGAQNLO=- NLOPS for radiative signatures

* NLO accuracy for radiative channels

— ete” —utp~y
— ete™ —wete ™y
— ete” - wtn~y (With F X sQED)
@ VP treatment
< Pure perturbative approach

My =M+ Myp

T s
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@ The existing exact NLO codes are MCMULE and PHOKARA.
@ Plans for BABAYAGAQNLO=- NLOPS for radiative signatures
* NLO accuracy for radiative channels

— ete” —utp~y
— ete™ —wete ™y
— ete” - wtn~y (With F X sQED)
@ VP treatment
< Pure perturbative approach

My =M + Myp
— Factorized approach

a(q%)
a(0)

T s
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@ The only strict NLO codes are MCMULE and PHOKARA.
@ Plans for BABAYAGAQNLO=- NLOPS for radiative signatures
* NLO accuracy for radiative channels
— ete™ - putu—y
— ete™ —wefe ™y
— ete™ - ntn~y (With F x sQED)
@ VP treatment

< Pure pert ive approach

My =M + Myp

— Factorized approach

_ o ald?)
My =M X a(0)

S s
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@ The only strict NLO codes are MCMULE and PHOKARA.
@ Plans for BABAYAGAQNLO=- NLOPS for radiative signatures
* NLO accuracy for radiative channels

— ete™ - putu—y
— ete™ —wefe ™y
— ete™ - ntn~y (With F x sQED)

@ VP treatment

< Pure pert ive approach

My =M + Myp
— Factorized approach

o(q%)
a(0)

My = M x

@ Radiative Bhabha
< Virtual amplitude evaluated with RECOLA
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@ Divergences

m Dimensional regularization for UV divergences - ¢
m Photon mass regularization for IR divergences - A
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@ Divergences

m Dimensional regularization for UV divergences - ¢
m Photon mass regularization for IR divergences - A

@ On-shell renormalization




BABAYAGAGNLO Radiative processes Tuned comparison

UNIVERSITA

NLO calculation for puy and wrmy PAviA

@ Divergences
m Dimensional regularization for UV divergences - ¢
m Photon mass regularization for IR divergences - A
@ On-shell renormalization
@ NLO virtual amplitude

— Semi-automatic computation through FEYNCALC and
FEYNARTS.
— Evaluation of scalar and tensor integrals through COLLIER
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@ Divergences

m Dimensional regularization for UV divergences - ¢
m Photon mass regularization for IR divergences - A

@ On-shell renormalization

@ NLO virtual amplitude

— Semi-automatic computation through FEYNCALC and
FEYNARTS.
— Evaluation of scalar and tensor integrals through COLLIER
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Considering the puy channel in a KLOE-like scenario [arxiv:1201.0968]
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@ 7my channel in the same scenario.

@ Only the 5-point contribution to the virtual amplitude.
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@ 7my channel in the same scenario.
@ Only the 5-point contribution to the virtual amplitude.

— Not gauge invariant test.
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@ 7my channel in the same scenario.

@ Only the 5-point contribution to the virtual amplitude.
— Not gauge invariant test.
— It allows for a much more accurate assessment of the instabilities,
since

M57pt N MS
My - Mg

<1
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@ 7my channel in the same scenario.

@ Only the 5-point contribution to the virtual amplitude.

— Not gauge invariant test.
< It allows for a much more accurate assessment of the instabilities,

since .
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F X sQED for mwmy ) e

@ ISR real photon

@ FSR real photon
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Vs = 1.02GeV

50° < 04+ < 130°

|p3| > 90MeV V |pf| > 160 MeV

50° <6, <130° A E, >20MeV
0.1GeV? < M2y < 0.85GeV?

do oo

dp’
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KLOE-I event selection - ppy
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Vs = 1.02GeV

50° < 6+ < 130°

|p3| > 90MeV V |pf| > 160 MeV
50° < 0, <130° A Ey > 20 MeV
0.1GeV? < M3y < 0.85GeV?

0.005
do

dp
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KLOE-I event selection -

Vs = 1.02GeV

50° < 04+ < 130°

|p3| > 90MeV V |pf| > 160 MeV

50° <6, <130° A E, >20MeV
0.1GeV? < M2y < 0.85GeV?
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H = Ratio to McMule
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do
dg

* /s = 1.02 GeV

@ 50° < 64 <130°

@ |pZ| >90MeV V |pf| > 160 MeV

o 0@ <15° v 9;; > 165°

@ 0.35GeV? < M%y < 0.95GeV?

where
P’y:_(P++P—) :::: == Ratio to Phokara
E=10T+6" — 7 Jﬁ;u:r mﬂqwmuﬂ&hﬂj

’ * fl;:g] °
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* /s = 1.02 GeV

@ 50° < 0y < 130°

@ |pZ| >90MeV V |pf| > 160 MeV

o 0@ <15° v 9:} > 165°

@ 0.35GeV? < M%y < 0.95GeV?

where
ps = —(p+ + p-) = s
E=10"+0" — | R ek e

T T
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BES3 event selection - w7y

] =g
* /s =4GeV
@ [cosfi| < 0.93 A |pt| > 300 MeV
@ |cosf,| < 0.8AE, > 25MeV or
0.86 < |cosf,| < 0.92 A E, > 50 MeV
o 3! photon with E, > 400 MeV
§1o0 ‘ \HML‘ Hﬁﬂi F@Drﬂaﬂ]ﬁf—% APty
sl :
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* /s =4GeV

@ [cosfi| < 0.93 A |pt| > 300 MeV

@ |cosf,| < 0.8AE, > 25MeV or
0.86 < |cosf,| < 0.92 A E, > 50 MeV

@ d! photon with E, > 400 MeV

1
ule
1010 5
1005
K]
2 1000
2
0995
09%

I ‘H

1000 400
Eym [M V]

;



BABAYAG

(NLO Radiative processes Tuned comparison

B event selection - 7y ) Do

do = g:b:Yaga
a okara

* /s =10GeV
@ 0.65rad < 0y <2.75rad A |ps| > 1GeV
0 06<6,<27rad N E,>3GeV
(] 9,%7(;,) < 0.3rad .
@ Myry > 8GeV
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>

Vs =10 GeV

0.65rad < 01+ <2.75rad A |p+| > 1GeV
0.6 <0, <27rad AE, >3GeV

Q;Y’,Y(h) < 0.3rad

Myry > 8GeV
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* Exact NLO for radiative
channels
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Completed Ongoing
% Exact NLO for radiative _I_ % Pure PS for radiative signatures
channels * Matching procedure

NLOPS for radiative channels
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