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Introduction

la the frame of the ЬЗ hadron calorimeter design study

we have built а дашЬвг of •atreamese tub*" type detcotora

(chambers) to test «sad compare Tariuo* aethods of analogue

readout.

W« hare studied three types of chamber»x

1) for the pad readout: a, elasale Xarocei-type

PTC • ehcMber equipped with pad* /1/j

2) for the direct cathode readouts totally aatallie £Ca)

ehaaiber with aegaented cathode;

3) a chamber of an intermediate type:

it *&a a*de of r^tallic d a ) open profile eorered

with e P7C « «heet with pede.

1 • ̂ '^яЪег cotiatroetion чпй opera*tioo

Soheaatio rlew of the tested chaabers is shown in fig.1.
9

PTC ehaabar imit eonsiated of as 8 cell 9r9 am open

profile coated with graphite* A plastic top cover жш alao

coated with graphite. The reaistlTlty of the inner walls of

the chamber was ~ 50 k & / q . She pads f 75275 ав
2
 sise were

cut out on the inner side of the printed circuit board with

copper on both faoes as signal and ground eleotrodes. 50 Si

cables were soldered to each signal electrode. H » cable's j

screen was connected to the ground electrode. The prlated :

circuit board was glued onto the top -over of the chamber

unit (fig. 1a).
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11» etaaitor of «to latozmdlata type tod. «to аая* eosatruot*

tion oaceopt for «to 8 o»ll profU* vblob «ae aada of aaeliiaad

Ям eonatruetloR of «to ebaaber designed for «to dlraot

oatboda readout taata la ebom in flg*1b. Ям ebaaker eonaie-

tad of a 40 oell open profile 6ж12 аи2 mie of 100 fm ooppar

foil* Ям isnar face «£ «to ps±n£ed eireoli board «blob eerved

aa a cover of «to obaaber «м divided into 25 ee«tattdaa of

95*95 аи2 else» Saeb ea«toda w cremded tbroagfc 50 & .

All ebaabe» bad 50 .» geld plated ttmratw» anode wins.

Ям etosbara wuc* oparatad in ЪоФв prapertleaal and atraaaMr

aodaa «Itn 50/50 asgob-iactortlMme mlztara (fl«.2),

99M Alatribationa of «to ebavca eolleeted os «to aaode

wlx« are aboaa in fig«3* Ям "double atraaaar* •nbumeeaact la

шбЬ яога prOBonseed in ti» •*!•

2,

2.1

A 5 яш U l i f i r eollimtad Ba1 0 6 tot* «euro* pat

top of tSs> сЬвяЫ? « м twtfl for «to ?TC nh>rticr teata.

A 20x20x10 як^ *с!&Ш1*«ог oamter mm vmA f«r

ID. flg.5 polaa Iv^bt apatitia frm «to aaode «lraa aa

*t «to oaBter of «to pad % 1 ( к * fl«.6). Ям xatio ci «to

pad to aaode ed^Ml aepandei «e «to gate width and «aa 0.6 for '

6C0 aaae «ate. thia ляа«К> did not depend en «to applied bleb

of «to algaala from «to
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ineighbouring pads are different. This can be qualitatively

explained by charge-discharge processes of pad's capacities /2/1

Tba dependence of the collected charge on the width of the

trigger gate is shown for different pe.de in fig. 7.

The working pad to the neighbouring pad signals ratio

increased with the shortening of the gate width.

2.2 Metallic chamber with resistive top cover

For this test we used cosmic rays. Two sointillator

counters (50x50 mm
2
 and 100x100 mm

2
) were placed on top and

below the tested module.

She pulse height spectra from the mode wires and from

the pad are shown in fig.8. As compared to the PTC chamber the

signal from the pad is relatively smaller and the ratio of the

pad to the wire signal is about 0.14 • Ibis ratio did not

depend on the applied high voltage.

2.3 Direct cathog» readout

In this ease the trigger counters covered б eathodes as

it is shewn in fig.9. The spectra of the signals from wires

and from the sum of the six cathodes are abaca in fig. 10. £he

cathode to wire signals ratio was -"0.35 „

To study the crosstalk between the neighbouring electrodes

we used for triggering an additional 100x200 mm2 seintillator

counter which covered only the cathodes # 3 and | 4 ,

The corraspoading pulse helgat spectra are shown in fig.1".

The value ot the crosstalk was found to Ъе less then 10%

of the working electrode peak value. ,

Ji



She aluminium 4x4 mm tubes with 50 мш - diameter «node

wires have also been studied. With the 50/50 Argon-Isobutane

mixtire we oould not reach the streamer mode operation because

of the tubes breakdown. The u«e of the anode wires with smaller

(30 pm) and larger (100^m) diameters did not improve the tubes

performance. The situation did change when the 23/77 Argon-

Isobcthan mixture was used.

2a fig.12 the dependence of collected charge on the appli-

ed high voltage for two tubes of different cross section is

shown. The pulse height spectrum for HV corresponding to the

single streamer mode is shown it fig.13.

Conclusions

In our tests we compared different methods of analogue

readout using 3 kinds of chambers. The results are given in

table 1. For plastic chambers with resistive coating the pad

•io wire signals ratio is С ь , while for the metalic chamber

with the same readout this ratio is only 0.14. Per the direct

cathode readout the cathode tc ifire ratio is 0.35 . but the

crosstalk between the working aad the neighbouring electrodes

is estimated to be less thas 10% in the latter case whereas

for the plastic tubes it is 15% + 50% depending on the gate

width.



Q coll from different chambers

FVC chamber

HV

2700

3200

3600

Q coll pC

wire

2.1

44

90

pad

1*2

26

55

ratio

.59

.57

.61

Al ebamber with PVC cover

HV

•

2700

3100

3200

Q coll pC

wire

2.2

31

49

pad

0.30

4.9

6.0

ratio

0.16

.16

.12

Cu chamber ,

HV
V

2700

3030

Э200

Q coll pC

wire

1.5

33

41

cathode.

0.5

12

14

ratio

0.33

0.-36

0^34



.^insuiator
—— PUC cover

readout coaxiaB /i
сабее /j

pro/tie

Г

JD

j ?5>76/7?m£ |
j _ i

a

cathodes

4-
Г

L

nh
и

ЗЭ

j l

Fig.1 The t«et ohaaber »r*ng«n*nti

a) PVC (Al) chamber with pads

b) Cu ohamber with direot oathod» readout.
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Vig.9 Ом dlraot oathod* vmA out teat Mt up.
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Fig.10 "0u" chamber. Conparieon ot the ohargee collected on

the wire and on the oatfaod*.
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55,

wire ф 50j*m

4 1 Q

(23 %*77%)
HV= 3140V

V

•?1«.13 33» ebflxg» dle*rll»ttti<» for 4x4 як 2 tube « t 3140 7.
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