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DESY Il Synchrotron provide electrons with up to 1000 particles per
cm? and second, energies from 1 to 6 GeV,

Test Beam took place in beam line 22 of DESY Il ring in Hamburg,
from 04.11.2011 to 22.11.2011,

Used 2GeV or 4 GeV electron beams:
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1. Data
At each trigger the ADC counts stored in a matrix A= ||A; ||, i € [0,31],/ €[0, 31]

r N
where:
- Ajjis the ADC count of the pad (i+1)
A= Ai,0 Ai,zo o Ai,31 - electronic channel
- j sample number
A31,0 e A3l,20 e A31,31
~ J

2. Amplitude method finds for every pad (channel) the maximum of ADC counts for j € [20, 31]

Amax; :MAX(AI_ZO ) e ,Ai_31) — AMax;= A; smax » Where smax represents the sample corresponding to Amazx;

3. Pedestals are computed for every run and every pad (channel) in the sample interval j € [0,19]
Pedestal values are the mean values, P;, of the f; (A,_o ) ...,Aug) distributions which have the RMS;
values

fi(Ai0, - Ai19) = fi0(Aio) X X fi119(Ai19) , Where i € [0, 31]
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 Conditions for signal:
1. The maximum count has to satisfy:
Amax; = P; + coef X RMS,;, we used coef =3 (1)
2. At least one of the nearest samples has the count:
A; smax—1 OT A smax+1 = P(i) + coef X RMS; (2)

The Signal Amplitude is:

Si= Amax,; - Pi
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Channel 11, sample 9
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DigXs and DigYs coordinates have been took

for all telescope planes; % v ).
= Hits number/plane = 1 — one EM shower/event n

I:xEm 3

e (XimYin) = measured coordinates or given (X,.Y,) 4
coordinates by TelAna, i € [1, 3] ;

* (XimYim) = (DigXs, DigYs);

« (XipY

line intersection with each telescope plane

ip) = predicted coordinates given by

3
Min (d?) = Min Z ((xf,_., — xim)” + (Vip — yfm)z)
i=1

4 (1) /

23t FCAL Workshop | 7 — 8 October 2013




AX,

5000 —
- o
C Enfries 21725
L Mean -0.05078
4000 [— RMS 35.98
3000 —
2000 —
. O,; = 10.97 pm
1000 —
Cmen el e e % ) Ll
%0 150 00 50 0 50 100 150 200
AY,
5000 [— vi |
C Entries Z1725
. Mean -1.044
C RMS 2384
4000 — —_—
3000 [—
C 0y, = 11.99 um
2000 —
1000 [—
C. Ll Ll
R 150 100 50 0 50 100 150 200

Spatial resolution:

» Sigma from fits are smaller than about 30um

AX,

C %2

— Entries 21725
C Mean 0.003583
C RMS 39.92
C ]

00 -150

C ¥a

— Entries 21725

F Mean -0.6095

C RMS 237

- G,,=21.77 um
C ] ] ] ]

00 150 100 100 150 200

5000

4000

3000

2000

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

AX,

C =3

- Entries 21725

C Mean -0.8722

E [Fms 3668 |

- O,3=10.96 um

= Il Il

00 00 150 200
AY,

— 7

C Entries 21725

- Mean 1.664

E Rms 2007 |

= G,,=10.82 um

E 1 L L L 1

00 -150 =100 a 50 100 150 200

23t FCAL Workshop | 7 — 8 October 2013



- hilPoson_ 15t edge
5 - Entries 3625
- 24000 - Wean x 1. 7T#5e+04
L Meany . ToerDd
_ RMS x 1154
23000 —
- RS y 1259
20000 —
18000 —
16000 — ;
fle distribution function Rl
- 300um, S
Entries . 133 | Cov0 1y 1 -|" - G | TR
2ap Mean %6.75 Wil 1 1 16000 TBO00 20000 L2000 24
22F- RMS 40.93 K [um)
i G
= idtl 5 + 1. . . . . .
b mp 803226 The hits distribution on a fully instrumented
E Area 910.9 + 87.7
- GSigma___ 15.07 = 3.36 BeamCal sensor
14—
12t
10—
8-
9 — 140 — . . . . . . .
£ = : : 5 5 . W Sum_Amplitide _
£ < - : : : : i W  Amplitude on pad #13 |
Emld oo w ! | o [ : : : : i W Adplitude or pad #12
00 & o0 5D e PED 00 o0 6 120 __ ....................................................... . ........................................................ FRREEL IR Tt
o [ :
(] | : : : : : :
' Z il : : : : :
. . . . = : :
fq(S;+S,) = amplitude distribution function & I||!-!
Pad13 + Pad 12, d = - 300um,
Amplitude ShAmpl-3
Entries 141 B0 —
HE Mean 103.2 -
22— RMS 41.65 : : : : :
£ ¥2 | ndf 19.39/19 ot : : : :
20 E Wicdth 6.188 + 1.576 4G _,_ ................. .................. .................. ............. * .................................................................................
18 MP 81.72 + 1.69 I : : : :
E Area 991.3 + 92.0 - : : : ™ : : :
== GSigma 9.075 + 2.499 I : : : : ; i i :
14 :_ 20 _._ ................. , .................. , .................. , ............... > PEETE R PR TTRPPPPP , .................. , .................. , .................. ,
12f -
10;_ D _I L L L L | L L L L I L L L L I L L | L L L | L L L L I L L L L I L L L L I
8l -20 -15 -10 -5 0 5 10 15 20
A= dist [100 pm)
aE Amplitude dependence on the hit position on the pad
2
00:‘ 4

co b L T T 4 [l [l
oo 23t FCAL Workshop | 7 — 8 October 2013



nes

— 14X,

51400
5 — 2X,
— 6X,
1200 —ax,
10X,

1000

800

600

400

200

| ; L
0 1000 2000 3000 4000 5000

¥ ADC channel
5 %2/ ndf 0.003523 /2
.E-. Constant 1.659 +0.2293
e Slope -0.2314 +0.02475
21 Yo
= ~
2 R
[} B
© \‘L
5 N
(]
Lﬁ A n.nn0
I\|Orlg — U.LO \
TS
107
v
0 2 4 6 8 10 12 14
t[xo]

The energy deposited dependence by tungsten radiation lengths for
experimental data

- 23t FCAL Workshop | 7 — 8 October 2013




0.22 a

23t FCAL Workshop | 7 — 8 October 2013



In the paper could be included:

« Amplitude method
 Algorithm
« Results (uniformity, S/N)
« Edge effect
« Track reconstruction

 Results
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