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DESY Il Synchrotron provide electrons with up to 1000

particles per cmz, energies from 1to 6 GeV;
» Test Beam took place in beam line 22 of DESY Il ring in
Hamburg, from 4" to 22" November 2011;
» Used 2 GeV electron beam;
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» ZEUS telescope planes (1, 2, 3):
- Siplanes: 300 um thick
- Active area: 32 x 32mm?

- Doubleperpendicular layers,
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- 640 strip channels (50um)
» Trigger scintillators (4,5) :

- Trigger window: 7 X 7mm?

» BeamCal Sensor (6)

- GaAs:Crsensor
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# config files for DUT analysis for all
runs

Energy=2
[Telescope0]
TELOffsetZ=0.0

[Telescope 1]
TELOffsetZ=88500.0

[Telescope 2]
TELOffsetz=180500.0

[DUT]
DUTOffsetZ =292500
DUTThickness =500.0
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I'un )(
TelHitsXXX.root
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Qe® igXs, DigYs, ...
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. . . (le Ylp) [} (lerYlm)
DigXs and DigYs coordinates have been

taken from for all telescope planes;

| T
« Hits number/plane = 1;
(X2m Y2m) (sz,YZp)
where:

*(Xim Yim) = measured coordinates or given coordinates by
TelAna, i€ [1, 3];
.(Xim’Yim) = (Dlgxs’ DngS)1

(le Ylp) L (X3me3m)

o o o o (o

*(Xip, Yip) = predicted coordinates given by line intersection with
each telescopeplane

3
Min (dz) = Min (z ((xip — xim)z + (yip — yim)z))
i=1
/ )
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Tracking:
» Sigma from fits are smaller than about 30um

« The Si chamber alignment was make with a maximum 100 um shift

AX, AX; AX;
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Signal: : N i /\ . SZK

MAXC(pad_nr)>Eped (pad_nr) + coef*RMS(pad_nr), where coef = 3 | t

Run number - 400
—— Pad 17
= Pad 16
Pad 12
—— Pad 13

N\
N
-V

T

ADC_counts

Active padsin a trigger for one track/event:

I‘II[IIII‘I![[\I\‘\![}

PadNo. #chl #ch2 #ch3 #chi .
SignalValue S1 Sz S Si E51‘01‘52‘02‘5;0
Sample_Number
\ / gh‘lw:—
V %12100:—
ContainerSignalSize € [1, 32] 000 [
200 =
S125,>= S35, b
where: e
« S, isthesignalforthe hit pad =
) B s R T

* S, S;... aretheinduced signals
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11 shifts, [-5, -4, ...0 ... 4, 5], between TelAna and
FCALtriggers accordingwith Szymon method;

2

.sh 1| Sh:1.
L T

1sh0!|i _ B

sh-1

3

The shifts effect has been studied for all runs

Someruns workonly for the first 8k events (?77?)

shift vs number of pads
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daer o by by by ry pal

o

Blue histogram (H1):
1.1 ContainerSignalSize >=1
1.2 Pad 12 has a signal:
» padl12isfired(S;) OR
= SignalonPad 12 (S,) is induced
Red histogram (H2):

2.1 ContainerSignalSize >=1
2.2 Pad 12 hasasignal:
= pad12(S,)is fired
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——— H1-Signal Amplitude,S; ORS, ...on pad 12

—— H2 - Amplitude Signal, just S; on pad 12

140 L —— Amplitude Signal, just S,on pad 12
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120 — —— Amplitude Signal, S, on pad 12 ANDNOTS,
100 [~
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Green histogram (H3):
1.1 ContainerSignalSize >1
1.2 Pad 12 has asignal:
_ hilPosdon_1st_edge - -
Saumo o T = padl12isfired (S,) AND
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14000

16000

pads
Blue histogram (Diff):
1.1 Container SignalSize =1

18000 20000 22000 24000

xwo 1.2 Pad 12 is fired

2 1th

FCAL Collaboration Workshop |12 — 14 November 2012 | CERN



Channel 1 5 8 4
number
Nij Nij/ Ni G(Nij/ N;) Nij Nij/ Ni G(Nij/ N)) Nij Nij/ Ni G(Ni]-/ Ni)| Nj Nij/ Ni G(Nij/ N)) Ni
1 0 - 0,0000 153  5,98%0,005 8 0,31%0,001 102 3,99%0,004 2558
5 183  4,62% 0,003 0  0,00%0 203 5,13%0,004 4 0,10%0,000 3960
8 10, 0,15% 0,000f 198  3,04%0,002 0 0,00%0,000 229  3,52%)0,002 6505
134/  3,19% 0,003 4 0,10%0,000 304 7,24%0,004 0 0,00%0,00 4198
where: N; — triggers number for electron interaction with pad i which induce signal on pad j;
N; — total triggers number which produce signalon padi ;
Edgeeffects = N;;/N;
24000— —— pad 2 24000~ —— pad 2
- —— pad 9 - ——pad9
22000 pad 5 22000:_ —— pad 5
20000/— —— pad 6 20000 —— pad 6
18000 — 180001
16000[— 16000~ 5,13%
- 14000[— \
14000— C
- 12000/
12000 — N
I L [ R N R T R
B ! 00%)000 12000 14000

|
100%)006 | ‘I1200{IJ |
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Induced effects [%]
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Induced effects [%)

Induced effects [%]

Induced effects [%]

Fascicle projection on Senzer
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Events distribution on distance to border
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fq (S1) = amplitude distribution function

Pad13, d = - 300pm,

Amplitude ShAmpls-3
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fq (S1+ S;) =amplitude distribution function

Pad13 + Pad 12, d = - 300um,
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v Edge effects are smaller than 10% for GaAs pads in the 2011 fascicle
beam;

v MPVsdrop on a distance of about 400um at the edge border;

v MPVs are constantalong the pad (Signal uniformity);

v" MPVs of the sum distributions drop for about 17% at the border between

2 pads;

v The signal from inside pads will be studied in the future.
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