Backsplasn study with the ACD

(thanks to Eric Charles and Alex Moiseev)

backsplash and other splashes
ACD tiles signal

backsplash measurement
effect of cracks

effect of incoming angle

© o o o o 0

how can we test backsplash at SPS ?
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Pure backsplah

# high energy incoming gamma (> 10 GeV)
#® some low energy outcoming photons (hundreds of keV)

incoming gamma

# Dbacksplash should be
maximal at 180 deg.
(= back)

# and should decrease
to zero at 90 degrees

calorimeter
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Crack-splash and side-splash

# particles of the shower escaping through cracks

# when no more on-axis, the maximum of backsplash
IS no more at 180 degrees

# no more only photons ...
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Simulation

Simulation of high energy gammas

# inthe entire LAT

# using v7r3

# pencil beam with radius = 1cm

# 10,50, 100 and 200 GeV

# various impact positions and incoming angles
Selection

# at least one track

# conversion point inside the tracker ( = not inside ACD)

Ph. Bruel - Beam test meeting - 22/11/2005 — p.4/22



Backsplash in ACD

® onthetop:5 x 5tiles (face 0)

#® on each side (face 1,2,3,4) .
s 3 rows of 5 tiles
s + one large bottom tile
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figure from Alex et al talk (IA Workshop July 14 2005)



ACD tilessignal

usual backsplash pulse height distribution
In tile above impact point when on-axis

Tile 33 Entries 5679
- Mean 8.373
. RMS  30.35
10° two estimators :
. VIIP = 180 #® pulse height average
: o fraction of events
10p above a certain
: fraction of MIP
' i o LeNA T B b H ﬂ
0 50 100 150 200 250 300 350 400 450 500

pulse height
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Geometrical correction

In order to compare signals of different tiles :
= signal x 1/(solid angle) x 10mm/(mean path length)

on-axis, center of the LAT
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Backsplasn angular distribution

# the correction seems to work well
# from O at 90 degrees to maximum at 180 degrees

average pulse height per steradian fraction above 0.3 MIP per steradian
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Energy dependence

: fraction above 0.3 MIP per steradian |

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

110 120 130 140 150 160 170 180
angle between (impact->tile) and beam (deg.)

100 GeV : fraction above 0.3 MIP per steradian |

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

o d oo Loy Ve Lo b Loa g Lo Loy

90 100 110 120 130 140 150 160 170 180
angle between (impact->tile) and beam (deg.)

50 GeV : fraction above 0.3 MIP per steradian |

024
0.22F

02F
018
016

0.14
0.12

0.1
0.08
0.06
0.04
0.02

fEFEFE EFEFETETE EFETETErE APETAATE ATEATETE SPATETArE EATErAE EErAErE Ay

90 100

110 120 130 140 150 160 170 180
angle between (impact->tile) and beam (deg.)

200 GeV : fraction above 0.3 MIP per steradian |

0.6

0.5

0.4

0.3

0.2

0.1

MFETITSl IATEEE ITUTATETS EATIT AT AUV SIS AT A

100

110 120 130 140 150 160 170 180
angle between (impact->tile) and beam (deg.)

Ph. Bruel - Beam test meeting - 22/11/2005 — p.9/22



Energy parameterization

fraction per steradian at 180 deg. ocE%-7

fraction per steradian at 180 deg.
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Cracksplash

the signal should be enhanced in the tiles
on the opposite side of the crack

scan

v \ 4
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Scan closeto crack (200 GeV on-axis)

distance to crack : -9cm — -6 — -3.5 — +3.5 - +6 — +9cm

Tower (-0.5,0.5) : 8.98 cm to crack - fraction above 0.3 MIP

Tower (-0.5,0.5) : 6.20 cm to crack - fraction above 0.3 MIP

Tower (-0.5,0.5) : 3.41 cm to crack - fraction above 0.3 MIP
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From on-axisto 60 deg (100 GeV)

§=0— 15 — 30 — 45 — 60 degrees

l0g(2.5,2.5) : theta=0.0 phi=90.0 - average pulseheight

log(2.5,2.5) : theta=15.0 phi=45.0 - average pulseheight

l0g(2.5,2.5) : theta=30.0 phi=45.0 - average pulseheight
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W hat should be checked at SPS ?

We should check how well the simulation reproduces

#® pure backsplash (intensity, angular distribution, energy
dependence)

® the effect of cracks

# the large intensity increase for large incoming angles
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Where should we put the ACD tiles?

# not in the beam trajectory
s = not on the top of the two complete towers
s = not on the right hand side of CU

put ACD tiles on the left hand side of the first complete tower
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-200-

Pure backsplash

try to cover up to 180 deg. while being far enough from cracks

600
400

200

169.6 deg

110.0 degl

I I
-800

-600

-400

I I
-200

0

1 1
200

400

600

1 1
800

Y

-200-

600
400

200

139.0 deg

94.4 deg

I I
-800

I I
-600

1
-400

1 1 1 1 1 1
-200 0 200 400 600 800
Y

Ph. Bruel - Beam test meeting - 22/11/2005 — p.16/22



Crack effect

the crack effect is significant above 140 deg.
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L arge incoming angles

iIncoming angle = 60 deg.= the maximum lies at ~ 80 deg.
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|f moretiles areavailable...
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BUT : In the center of a corner tower

® the correction does not work so well...

#® should the distance be taken into account ?

® direct “contamination” fromt

|  fraction above 0.3 MIP
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A solution ?
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Conclusions

# towards a backsplash beam test plan :

» backsplash, cracksplash and
sidesplash

s preferred position of tiles
s Statistics and configurations

®» some remarks :

o should be confirmed with realistic
simulation of CU + ACD tiles with
electrons

o should look at what the tracker
measures

s sensitivity to the beam background
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