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.. ITPC Prototype at Bonn

Drift cylinder:
 drift distance: 26 cm
e inner diameter: 23 cm

- material budget: 1 % X

Gas amplification:
* 3 GEMs Imm apart
415 V across each GEM

Currently:
He : CO2 70:30 "
E : 500 V/cm universititbonn

drift’



Detector: TPC

256 - 256 pixel

pixel size: 55 - 55 ym?

chip dimensions: 1.4 - 1.4 cm?
Operated in checker-board pattern of

TOT (charge) and Time

COSHHC ray test Stand: Distribution of Geometric Mean Resolution
800 T T T T T T T T T T T T T T T T
~ 1 month for 80,000 tracks g F | | ' ]
N j— 700 C measurement 7
Tl - — u‘ L \o - . e 4
\ ‘ e — (QD) €00 C single e diffusion: DNz 7
! = H. «i “ b : ) . 5 th :
(Y | <00 = Fit function: || o5 + — 77 .
o - :
;b ‘ | 400 —
7 e & o0k 221 ndf 27.45/22 | 7
= - Oy 93.64 + 7.223 |
200 D, 131.4 + 0.4077 |
= a 5.747+6.924 | 1
100 b -0.1153 + 0.05096 | -
O : 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | :I
0 50 100 150 200 250

z / mm



number of hits

number of hits

10000

8000

6000 f

4000 |

2000

6000

5000
4000 |

3000 |

2000

1000

Comparlson

130 mm <z< 156 mm

He:CO2 70:30

llIIIIIIlllIIIllIIII

i PP BRI R

20 25 30 35 40 45
charge per hit on track / 1000 X a. u.

D
e

130 mm <z <156 mm

Ar:CO, 70:30 -
- Despite high ga;
gas gain too low —
O_ éll 1611”;3]”10”112[”14 16 18 ;0

charge per hit on track / 1000 x a. u.

e

®

s 25 ¢ | T T
220 F s
2 F He:CO_ 70:30 °
° 5= 2 -
ég e -
2 10 | -
5 =
O : PR T TR TR S N TR ST TR T NN SN AN SN S SN SR TN S S ;
0 50 100 150 200 250
drift distance z / mm
—g 25 L. L R L AL T A
<] - "
E L e ® B ® *owow # & % 5 k4 'I'~
2 20 P
£ T ArCO 70:301
;‘5 15 - - =
g r .
E Jof ]
gafh (1;)0,000— 100,000) :
| detector has low efficiency E
T N T s N T
% 50 100 150 200 250

drift distance z/ mmr



A

JGoal 1 for Test Beam: larger Pixel Sizes) q!f?iﬁ‘nﬂ .
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Lwf T Charge depositions are Nl

120p- g spread over ~60 pixels
- =>pixel sizes are too small
:i R . E for the charge clouds generated
of- E by a triple GEM stack
nf — => high gains are necessary for the
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TEST CHIPS WITH LARGER PIXELS

— Expensive to design no contact contact

new chips, through BCB\{&5 ../ through BCB
BUT COMBINE

PIXELS BY ADDING Chip
NEW LAYERS

bump bond pads



,Timepix with Larger Plxels
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1x5 2x2
with various
numbers of contacts

Ix1

1x3 3x3 4x4 5%5 10 10 Crosses

* Various geometries have been produced
by IZM, Berlin. |
* They will be placed on 2 quadboards.  FRIEETONNEE==E

anode plate
3 x GEM foil 8 different pac]
enlargement chips
\ PCB / /
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(readout electronic)

TPC endplate
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Large number of pixels may not be necessary everywhere on the
TPC endcap.

Goal 2 for the test beam:

@Combination Pads and Pixels
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Maybe only 2 rings are sufficient:
g

Timepix chips

pads

Combination of both pixels and pads on one endcap. "
universitatbonn



lest Combination of Pixels and Pads

anode plate

3 x GEM foil
4 TimePix chips

PCB with pads /
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TPC endplate

Readout
electronics

* Pad sizes 4x1 mm?

connected to 256 channels
of ALTRO electronics

4 TimePix

* 4 Timepix chips in the middle




lifting stage

movable table
(in z)
HV/LV power
supplies

3 PCs

trigger logic HV power supply

26 ¢cm movement in z

beam

readout electronics
- ALTRO for pads

- MUROS for chips
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