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Electron Beam-Gas Vertex z Distribution
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Final Particle Energy Distributions
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Over ~300k events
Off-momentum electrons generate only 5 secondary photons (0.5 keV -1 MeV)

Bremsstrahlung photon generate 25 e+ and e- (0.5 MeV — 7 GeV)
Grand daughters: 29 e- (0.5 - 1.1 MeV ) and 11 photon (0.25 — 22 keV)

L? Brookhaven
Cheuk-Ping Wong

National Laboratory




Electron Cloud Energy Distribution from Electron Beam-gas
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Electron Cloud Energy Distribution from Electron Beam-gas
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Electron Cloud Energy Distribution from Electron Beam-gas
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Electron Cloud Energy Distribution from Electron Beam-gas
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Electron Cloud Energy Distribution from Electron Beam-gas
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Electron Cloud Energy Comparison
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Cloud energy spectrum from electron
beam-gas background overlaps with
the spectrum from signal

- Cannot remove electron beam-gas
background by excluding certain cloud
energy range



Hit Density Comparison

Hit distributions from electron beam-gas
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Hit distributions from electron beam-gas
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<0.25% of electron beam-gas events have hits in both
silicon trackers and the TPC
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Hit Maps with Different Beam-Gas Vertex z
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Summary

» Electron cloud energy from electron beam-gas events has a
similar distribution as single track in GeV scale

« Hit density from electron beam-gas concentrate at small r and
peak at r~30cm

* Most of the TPC track from electron beam-gas has
avertexz>5m
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Off-Momentum Electrons
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Secondary Electrons

-260.75 < Az <-223.50 cm -223.50 < Az <-186.25 cm -186.25 < Az <-149.00 cm -149.00 < Az <-111.75cm -111.75 < Az <-74.50 cm

10F

-
o
Ty

Dipole field
+ No shield

10"°§-¢
+ ﬂw
I N R R e R

2 1 1 1 1
10 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 100 120
r(cm) r(cm) r(cm) r(cm) r(cm)

_..
Q
T

10'F 10'F

N,/Area (hits / 55x55 um? / 5 ps)
N, /Area (hits / 55x55 um? / 5 ps)

N, /Area (hits / 55x55 um? / 5 ps)
T
N, /Area (hits / 55x55 um? / 5 us)
—_——
N,/Area (hits / 55x55 um? / 5 us)

_.
Q
8

-74.50 < Az <-37.25 cm -37.25 < Az <0.00 cm 0.00 < Az <37.25 cm 37.25 < Az <74.50 cm 74.50 < Az <111.75cm

.%

10"k

¢

¢¢ 107105'

t iy

107"

_k
S
>
T

TN oo e
+§+ $ [ #’ (] " 10
* H{’ ¢ ¢¢¢¢¢¢¢¢¢¢¢ ¢¢¢¢¢¢¢¢¢ o0

B j |
Tt R M | ep MR R

1 1 [ 1 1
20 40 100 120 20 40 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120
r(cm) r(cm) r(cm) r(cm) r(cm)

N,/Area (hits / 55x55 um? / 5 ps)
N, /Area (hits / 55x55 um? / 5 ps)
N, /Area (hits / 55x55 um? / 5 ps)
N,/Area (hits / 55x55 um?/ 5 ps)
3
|l
OO
N,/Area (hits / 55x55 um?/ 5 us)

_.
Q
T

111.75 < Az <149.00 cm 149.00 < Az <186.25 cm 186.25 < Az <223.50 cm 223.50 < Az <260.75 cm -260.75 < Az <260.75 cm

10F

_
[=)
Ty

10 o°

_.
Q
T

107'F

|/Area (hits / 55x55 um? / 5 ps)

Z 10’”5- ¢

1 0—2 1 1 1 1 1 1 1 1 1 0—2 1 1 1 1 1 1 0—2 1 1 1 1 1 o 1 1
20 40 60 80 100 120 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120
r(cm) r(cm) r(cm) r(cm) r(cm)

N,/Area (hits / 55x55 um? / 5 ps)
N, /Area (hits / 55x55 um? / 5 ps)
N, /Area (hits / 55x55 um? / 5 ps)
N,/Area (hits / 55x55 um?/ 5 us)

-
o
8
N
N
2L
o
O)-
S

L? Brookhaven
National Laboratory Cheuk-Ping Wong




Secondary Positrons
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Secondary Photon

-260.75 < Az <-223.50 cm -223.50 < Az <-186.25 cm -186.25 < Az <-149.00 cm -149.00 < Az <-111.75cm -111.75 < Az <-74.50 cm
@ @ @ @ ] @ ]
3 _ 3 _ 3 _ 3 E 3 E
o °F  Dipole field o 1O o 1O © $ © $
t + No shield £ £ | E
= = =1 310*12:- 5102
[To) o) 9] [T} 3 [T}
i F s F 5 F ; ;
0 E [Te} E [Te} E [Ts] [Te]
2 2 2 201k 2.9k
£ g g gn g
g 10'F g 10'F s 10'F © o
< f < < f < <
Z Z z Z1oE Z10F
1 072 1 1 1 1 1 1 1 0—2 1 1 1 1 1 1 10—2 1 1 1 1 1 1 E 1 1 1 1 1 1 E 1 1 1 1 1 1
20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120
r(cm) r(cm) r(cm) r(cm) r(cm)
-74.50 < Az <-37.25 cm -37.25 < Az <0.00 cm 0.00 < Az <37.25 cm 37.25 < Az <74.50 cm 74.50 < Az <111.75 cm
ES - - ES E
n (e} (e} wn wn
~ ? ~ ~ ~ ~
€ € € € €
BRI =1 =1 = =
8 83 83 ] ]
X X X X X
8 83 83 8 8
@, 210" P P P
E10°F = £10F E107F £
@ © © [ « [ s 100
o o o 4 4
< < < < <
Z10™ 3 z z z z
] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120
r(cm) r(cm) r(cm) r(cm) r(cm)
111.75 < Az <149.00 cm 149.00 < Az <186.25 cm 186.25 < Az <223.50 cm 223.50 < Az <260.75 cm -260.75 < Az <260.75 cm
m o ) @ @
=1 =1 =1 =1 =1
o i ? o 10 - o 10 - s 10 - s
Erof 2 2 2 2
] : 3 B 3 B ] B ]
X X 1E X 1k X 1E X
o o] E o} E [To] 3 0
w0 [Te} [Te} ) )
210°F 2 2 2 2
= S S £ £ o
1L 1L 1L ~
g [ g 10 g 10 g 10 3 _
< . < < < <
=10 E E = =
z E P P 4 4
F 1 1 1 1 1 1 1 0—2 1 1 1 1 1 1 10—2 1 1 1 1 1 1 10—2 1 1 1 1 1 1 1 1 1 1 1 1
20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 80 100 120
r(cm) r(cm) r(cm) r(cm) r(cm)

L? Brookhaven

National Laboratory Cheuk-Ping Wong 18




