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Cross section for Diagrams :

i Radiative Tridents (Rad) ®» Bethe-Heitler (BH)

with exchange diagrams

Background = Radiative + Bethe-Heitler (Rad&BH)

(Tridents with all the interferences and exchange diagrams.)

Cross-section calculated:
MGS simulation (MGJ)
MC integration calculation based on theoretical model(Beranek)




Kinematic Range/Acceptance:

®» MadGraphd)

beam=1.056GeV
in lepton energy 0.05GeV

Selected acceptance:

Esum > 0.5 GeV
e+,e- mn diff ecal modules
Inmitial acceptance:  |¢| < x

|6, |>10 [mrad]

®» Beranek MC

Ebeam=1.056GeV

Min lepton energy 0.15GeV
Esum > 0.5 GeV

e+,e- in diff ecal modules
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Comparing XS of Rad&BH/Rad/BH for
MGS5 vs Beranek in various kinematic

regions:  wy,in0.15, Esum>0.5
» min>0.15, Esum>0.6
®» ['min>0.15, Esum>0.7
®» min>0.15, Esum>0.8
» min>0.15, Esum>1.0
» min>0.25, Esum>0.8
» ['min>0.5, Esum>0.5




180

160,

140

& [nbar/GeV)

120
100
80
60
0

20

o

o mbarcev] Q)

400
300F
200F

100}

xau

Electron

< 1000

> [

% L Beranek

S a0 —— MG5 1137
600 i
400 ]
200 ]

Q
o
po
o
I

L

£

T T T T T T[T

Beranek/Rad
—— MG5 «1/137 - Rad

Beranek/BH
—— MG5 «1/137 - BH

vl b b Do b e

4n
ol
@
=

o [nbar/GeV]

o [nbar/GeV]

¢ [nbar/GeV]

®» ['min>0.15, Esum>0.5

]
Positron
xﬂpsl . —
1200 —— Beranek
L —— MG5 «1/137
1000 ]
800~ .
600 -
400 .
200 -
G B
E; [GeV]
x10°
: i T T T j
200 Beranek/Rad
L —— MG5 «1/137 - Rad
150 .
100~ B
% i
E,. [GeV]
x10°
o T \ \ T
1000 Beranek/BH

—— MG5 «1/137 - BH

o [nbar/GeV]

o [nbar/GeV]

o [nbar/GeV]

Esum ° it
p:]'\“""I““I"“' "‘_I|

x1
2500

C Beranek
20001 —— MG5 a1/137
1500
1000~

x10°

i ' ' i
250~ ——— Beranek/Rad

i ~——— MGS5 o1/137 - Rad
2001
150/
100

e b L s L Ly Ly
OG5 o8 o7 08 08 1 11
E,+E, [GeV]
x10°
i T T T T !
18001 Beranek/BH
1600

—— MG5 «1/137- BH

ER|
E,+E, [GeV]

o [nbar/GeV]

o [nbar/GeV]

o [nbar/GeV]

e
M inv.
x10°
50[_‘ T r—1
r Beranek
20— — MG5 o1/137
a0 .

20

AII\\‘\\IIT

S R |

T o
My, (GeV]

006

X
8000
7000
6000
5000
4000
3000
2000

1000

Beranek/Rad
—— MG5 «1/137 - Rad

b b b o b L |

T I ST AR L -
0.04 008 01
M, [GeV]

w
o

R
—— Beranek/BH
—— MGS5 o1/137 - BH

0.02

0.04 0.06 0.08 0.1

M,.; [GeV]



180

160,

140

& [nbar/GeV)

120
100
80
60
0

20

o

o mbarcev] Q)

400
300F
200F

100}

xau

Electron

< 1000

> [

% L Beranek

S a0 —— MG5 1137
600 i
400 ]
200 ]

Q
o
po
o
I

L

£

T T T T T T[T

Beranek/Rad
—— MG5 «1/137 - Rad

Beranek/BH
—— MG5 «1/137 - BH

vl b b Do b e

4n
ol
@
=

o [nbar/GeV]

o [nbar/GeV]

¢ [nbar/GeV]

®» ['min>0.15, Esum>0.5

]
Positron
xﬂpsl . —
1200 —— Beranek
L —— MG5 «1/137
1000 ]
800~ .
600 -
400 .
200 -
G B
E; [GeV]
x10°
: i T T T j
200 Beranek/Rad
L —— MG5 «1/137 - Rad
150 .
100~ B
% i
E,. [GeV]
x10°
o T \ \ T
1000 Beranek/BH

—— MG5 «1/137 - BH

o [nbar/GeV]

o [nbar/GeV]

o [nbar/GeV]

Esum ° it
p:]'\“""I““I"“' "‘_I|

x1
2500

C Beranek
20001 —— MG5 a1/137
1500
1000~

x10°

i ' ' i
250~ ——— Beranek/Rad

i ~——— MGS5 o1/137 - Rad
2001
150/
100

e b L s L Ly Ly
OG5 o8 o7 08 08 1 11
E,+E, [GeV]
x10°
i T T T T !
18001 Beranek/BH
1600

—— MG5 «1/137- BH

ER|
E,+E, [GeV]

o [nbar/GeV]

o [nbar/GeV]

o [nbar/GeV]

e
M inv.
x10°
50[_‘ T r—1
r Beranek
20— — MG5 o1/137
a0 .

20

AII\\‘\\IIT

S R |

T o
My, (GeV]

006

X
8000
7000
6000
5000
4000
3000
2000

1000

Beranek/Rad
—— MG5 «1/137 - Rad

b b b o b L |

T I ST AR L -
0.04 008 01
M, [GeV]

w
o

R
—— Beranek/BH
—— MGS5 o1/137 - BH

0.02

0.04 0.06 0.08 0.1

M,.; [GeV]



o [nbar/GeV]

o [nbar/Ge'

o]

o [nbar/GeV] Q_

Q

o
R

W

®» ['min>0.15, Esum>0.6

[}
Electron Positron Esum
agt o | < S el I L —
800 1 % 1000 > 2500[- |
§ Beranek % L Beranek "';; r Beranek
0oL —— MG5 01/137 £ sl —— NG5 a1/137 £ 00 —— MG5 «1/137
E - © r B
600 3 r ] - .
500; * 600 ] 1500 4
4005— —E r 1 r
F 3 1000—
300 = 400~ 7] §
2005 3 [ ] g
g 1 200~ . 5001
100 = r 1 r
: S e
E; [GeV] E,. [GeV]
H T T T T ; )j'ua‘ T T T T T T ; )510:'1 T T T T o
_ 7 5 a S 3
1600 — Beranek/Rad % [ ——— Beranek/Rad % 2301 ——— Beranek/Rad
wwor ——— MG5 «1/137 - Rad g —— MG5 1137-Rad & - —— MG5 «1/137 - Rad
- 4 ° 150 ° 20— y
120 = [ ] § ]
100~ - i ] 150 .
80- E 100 7 i 1
60— = i ] 100— -
anE- E 501 — C ]
C ] r 7 50_— -
200 = [ ] r ]
C ) ) ) ) ) ) ) | ] r B E 1
% 02 04 06 08 1 O e od T 0E 08 0 11
E; [GeV] E, [GeV] E,+E, [GeV]
/
x10° x10° i
7UG: T T T T T q E F T T 1 I _:] s i T T T j
sk — Beranek/BH S 700- ~— Beranek/BH % 18001 ~ Beranek/BH
E —— MG5 01/137 - BH ‘% 3 —— MG5 o1/137-BH £ 1600 —— NG5 a1/137 - BH
500 - E © 1400 -
- ] 500~ 1200 e
400[— — r o ]
B . 400f 1000 =
300 - F F =
E ] 300 800; ]
200~ - - 600 ]
r ] 200} o ]
N . F 400 B
100; E 00E- 200 3
G0z " oa 05 08 T Oy 7 S A B R 11
E. [GeV] E,+E, [GeV]

o [nbar/GeV]

o [nbar/GeV]

o [nbar/GeV]

L]
M inv.
x10°
I T3
F Beranek
o= ——— MG5 «1/137
25__ -
200 3
15 3
103— —
5 E
S T B L]
0 002 004 006 008 01
M, [GeV]
x10°
| T T [ ]
7000— Beranek/Rad
8000 —— MG5 «o1/137 - Rad )
g ]
0.1
M, [GeV]
xWIOE' .
a0 T ]
C Beranek/BH
25~ —— MG5 o1/137 - BH
- ]
15 .
10 ]
5 .
G: L o
0 0.02 006 008 0.1
M, [GeV]



Electiron
- X0 e
2 700
% F Beranek
£ &0 —— MG5 o11137
500— 3
400 E
200 3
200 E
100 3
C . b
% i
d &BH o
iy
%‘ 180:7 T T T T T q
% 160— Beranek/Rad
R —— MGS5 1/137 - Rad
120 3
100/~ 3
80— E
80— =
40— 3
201 3
& i
E; [GeV]
I/
S 51‘03‘ T T T T
] 4502_ _j
% 400- Beranek/BH
£k —— MG5 «1/137 - BH
-]

m
o)
@
=

o [nbar/GeV]

o [nbar/GeV]

o [nbar/GeV]

®» ['min>0.15, Esum>0.7

Positron

600

500

400

300

20

100]

T TTTTX
=1

S
T T T T T

T T H
—— Beranek
—— MG5 1137

| \HI“ ‘rlr‘%

H,

02 04 068 08

&2

1=

1
E.. [GeV]

180!

160]

14

o

120
100
8

t=3

6

t=3

4

(=}

LB L B L L R R B T 2

20

Beranek/Rad
—— MG5 01/137 - Rad

&

=

450
40

S

35

S

30

t=1

250
20

S

15

b=

10

t=1

T T T P T [ T T T T T

50

Beranek/BH
—— MG5 «1/137 - BH

o [nbar/GeV]

- ||qu LA L B S B B R
E 25001
g —— Beranek
£ ol —— MG5 o1137
. 5 ,
1500 o
1000[— ‘
500/~ N
allo . L u
5 07 08 08 1 1.
E,+E, (GeV]
x10°
s T
8
g 250/ Beranek/Rad
e 3 —— MG5 «1/137 - Rad
° a00k g
150 =
100 =
501 -
AL -
055 11
E,+E, [GeV]
x10°
F R
1800/ Beranek/BH
1600— —— MG5 «1/137 - BH
1400 E
12001~ E
1000/ E
8001 =
600} =
400~ E
200 =
05 11
Ee+E!.[GEV]

& [nbar/GeV]

o [nbar/GeV]

o [nbar/GeV]

25—

20

w

x105‘

M inv.

[ U R B
~— Beranek
— MG5 «1/137

=
TR

7000

6000

5000

4000

3000

2000

1000

002 004 006 008 04
My, [GeV]

T T T T T T T T

T T
Beranek/Rad

—— MG5 «1/137 - Rad

~ o @

o

1

Beranek/BH
—— MG5 «1/137 - BH

=}

P P
0.02 0.04 0.06 0.08 0.1

M, GeV]



& [nbar/GeV]

& [nbar/GeV)

o

o [nbar/GeV]

Electron
x10°
soo— | L
Beranek
500 —— MG5 w1137
400
300 #

oy

1

Ex [GeV]

40

20

Beranek/Rad
—— MG5 «1/137 - Rad

s

35

S

301

S

25

S

20

S

151

S

10

S

5

S

E, [GeV]

"""'1"'\'j
~— Beranek/BH

—— MG5 «1/137 - BH

=2

o [nbar/GeV]

o [nbar/GeV]

< [nbar/GeV]

500!

400!

300

200!

R | S |- 1T 1

®» ['min>0.15, Esum>0.8

Positron

<Y
=3

Beranek
—— MG5 a1/137

E..[GeV]

X,
=

Beranek/Rad
—— MG5 «1/137 - Rad

350

300!

250

200,

— Beranek/BH
—— MG5 «1/137 - BH

& [nbar/GeV]

& [nbar/GeV)

o [nbar/GeV]

10°
2gpplL T T T
r Beranek
o000 ——— M5 1137
1500 -
1000— I
. i
1051,
E.+E, [GeY]
x10°
E" T T T T T j
2501 Beranek/Rad
—— MG5 o1/137 - Rad
200|j ]
150 J
1001 -
50 3
NI I Levileraglanabaaatbin]
g5 07 075 08 085 08 095 1 105 11
E,+E,.[GeV]
><1_0n ) . — . )
ey
1800 —— Beranek/BH
1600 —— MG5 01/137- BH
1400
1200 i
1000

RN B o @
o o oa o
> & & o o
EITT VT [ PO [ VT [ T TT T [ T[T [ T[Tt

507 075 08 085 09 095 T 105
E4E, [GeV]

o

& [nbar/GeV]

& [nbar/GeV]

& [nbar/GeV]

L]
M inv.
10°
Al -
20
r Beranek
r —— MG5 o1/1137
151~ -
10— ]
57 ;
% 008 0.
M, [GeV]
i :
sooo= | ‘ '3
r Beranek/Rad
5000— —— MG5 «1/137 - Rad
4000— .
3000— !
2000~ .
1000+ 4
7 S T T R
M, [GeV]
10° ) ) )
1af A s
r —— Beranek/BH
12~
[ —— MG5 «1/137-BH
10 ]
8 7
6 =
4L 3
2 =
0 TE T

M, [GeV]



Electron
; ?“qn' T TTTrTT T
Qf 180 Beranek
g - —— MG5 /137
° - =
1200 =
100 IR 3
i I E
60 - =
s =
20 3
&;4 046 048 05 052 054 056 058 06

ad &BH
% os00- ' g
2 T ~— Beranek/Rad
% so000k —— MG5 «1/137 - Rad

15000

10000/

5000

PP N P -
§4a 045 048 05 052 054 056 058 06

d E; [GeV]
I}
10°
; T T T T T ‘
g T
‘E’ 120 Beranek/BH
£ I —— MG5 137 - BH
° 00 .
80— -
60— .
40— .
20— .
[ . B ]

P .|
052 054 05 058 06
E; [GeV]

NPT B | s
Q45648 648 05

BH

o [nbar/GeV]

o [nbar/GeV]

o [nbar/GeV]

®» ['min>0.5, Esum>1

Positron

o

Beranek
—— MG5 a1/137

z g
’_'
| NI T N AT N

Q4 046 048 05 052 054 056 058 06
E, [GeV]

L L R B ‘J
~— Beranek/Rad

r —— MG5 1/137 - Rad

25000{ |

20000

=
|

15000/

10000

5000

B A L L

Y P T PR = TR
044 046 048 05 052 054 056 058 06
E,.[GeV]

14

o

Beranek/BH
—— MG5 «11137-BH

TTT ] X
19,

12

o

10

=]

e b b Lol

>
£

046 048 05 052 054 056 058 06
E, [GeV]

o [nbar/GeV]

o [nbar/GeV]

o [nbar/GeV]

Esum

%
300[~
250

200

T T
~— Beranek
—— MG5 «1/137

| I P A
94 096 098 1

[ . A
1.02 1.04 106 108 1.1

E,+E, [GeV]

30000

25000/

20000

15000/

10000/

5000

~— Beranek/Rad
—— MG5 «1/137 - Rad

20

~— Beranek/BH
—— MG5 ¢1/137 - BH

I

T A B
094 096 098 1

| I SR
1.04 1.06 1.08

il
.02
E,+E, [Ge

e |

1

o [nbar/GeV]

o [nbar/GeV]

o [nbar/GeV]

L]
M inv.
x10°
o S
mooi Beranek
[ — MG5 a1/137
"o !
oo- .
o ] b
200 1 ]
r e 4
[ s ]
000z 004 o006 008 0d
M, [GeV]
x10°
1= T g
[ —— Beranek/Rad
120
C —— MG5 «1/137 - Rad
100 4
8o 7
60— .
:
:
) N
My [GeV]
900"10:
:L-'_'_'—'_'_'_l_'_'_'_l_'_'—l—'_'_l_'_'a
800 Beranek/BH
','gof_ —— MG5 a1/137-BH
600—
500

EX
M, [GeV]



ICNKS




