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Introduction
In the frame of the L3 badron calorimeter design study
we have fmﬂt a nmamber of “"sitrsamer tudbe” type detsctors
(chnnbdra) to test aud compare variucs methods of analogus
readout. '
We have studied threc types of chambern:
1) for the pad readcut: & classic Inroeéi-tm
PVC - chamber equipped with pads /1/;
2) for the direct cathode readout: totally metallic {Ca)
chamber with segmented cathode; |
3) & chamber of an intermediate tyypa:
it woz made of rotallic (il) open profile covered
with & PVC « gheat with pads,

1. Chamber construction and opermiion

Schematic view of the tested chambers is shown in fig.1.
 PVC chambar unit consisted of an 8 cell 9x9 mm° opex
profiia coated with graphite. A plastic top cover wus also
coated with yraphite. The resistivity of the inner walls of
ths chamber was ~ 50 kR/[] . The peds £ 75275 m? wise were
cat out on the inner side of the printed circuit bomrd with
copper on both faces sz signal and ground eleoctrodes. 50
cables were soldered to each signal electrode. The ocsble’s i
Eacrun was connected to the ground electrode., The printed ;
'circuit board was glued omto the top sover of the chamber
Cunit (fig.1a).
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The chamber of tbe intsrmediste trpe bad the same comstrucs

tion except for the 8 oell profils whick was mads of machined
aluminiux. , .

The construction of the chaaber designed for the direct
oathode resdout tests is shomn in fig, 15. The chamber eanﬂ:ls-
ted of & 40 ocell open profile 6x12 m® made of 100 g copper
foil, T™he inner face ¢f the prinfed circuit board whioch served
a8 & cover of the chamber was divided into 25 cethodes of
95295 mu” sise. Bach cathode wes grounded througk 50 S2 .

411 chamders hed 50 n gold plated tungstsn anode wires.
The chnbmnn mmhhthwgmlmr
modes with 50/50 srgon~iscduthune mizture (£ig.2).

The istributions of the charge collected an the anode

wize ave shown in £ig.3. The “docuble streamer” enhancement is

mich more yronounced in the "Al® ohamber.

2. Besylte

2.1 ¥VC_Chasber | |

A S = .dismeter oollimated B 106 bets source put o
top of the chamber was used for ths PYC chesber testa.
Amoénmmmmumurm

(rig.4). .
hzmsmhwmmmmumu

.nnummﬂmmmm-mmmw

ttth-outu-dth,u % 1 (o £ig.6). The atio ci the

‘pdtommwnnﬂnphﬁdthmmo.étor
mon-cgu. m-nmuammmthammm '
v_ﬁwltm loto(ﬂs.ﬁ)thntmm”netthﬁmhmm
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{ne1ghbouring pads are .d:l.:trorm?t. This can be qualitetively
foxpla:l.nod by charge~discharge procssses of pad ‘s capacities /2/}
The depsndence of the ccllected charge an the width of the
© trigger gate is shown for different peda in fig.T.
The working imd. fo the neigbbouring pad signals matio i
-:lncreasod with the shortening of tha gate width.

2.2 Metalllc chamber with reaiative top cover

‘ For this test we used cosmic rays. Two sointillator
. counters (50x50 mm® ané 100x100 mm) were placed on top and

below the tested module.

Tha pulse height spectra from the (node wires and from
the pad are shown in f£ig.8. As compared to the PVC chamber the
signal from the pad is relatively mmaller and the ratio of the
pad to the wire signal is sbout 0.14 . This ratio did not -

depend on the applied high voltage.

2.3 Dirvect cathols readout

In this casc the {rigger counters covored 6 cathodes as t
1t is showa in £13.9. The spectrs of the signals from wires |
and from the sum of the six cathodes ars showa in fig.10. The
cathode to wire signals ratio weg ~ 0.35 .

%o study the crosstalk between the neighbouring elecirodes ;
we used for irigcering an additicnal 100x200 mm? scintillator ?
counter which covered only the cathodes $ 3 amd # 4 . s

The correspcading pulse height spectra sro showan in Lig. 1,

The value of the croastalk was found to De less then 10%
‘of the working electrode psak value.
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3. Performance of sluminium tubes of 4x4 mm° cross section

The aluminium 4x4 s’ tubse with 50 pm - diameter mnode
wires have also been studied. With the 50/50 Argon-Isobutane
nixtire we¢ could not reach the streamer moﬁc opexation because
of the tubes dreakdown., The use of the anode wires with smaller
(30 ym) and larger (100 mm) dimmeters did not improve the tubes
performance., The situation did change when the 23/77 Argon-
Isobuthan mixture was used. |

In tig.12 the dependelice of collected charge on the appli-
ed high voltage for twe tubes of different croas section is
shown, The pulse height spectium for HV corresponding to the
single streamer mode is shown ir fig.13.

Conclusions

In cur tests we compered different methods of analogue
readout ueing 3 kinds of chambers. The results are given in
table 1. Por plestic chambers with resistive coating the ped
t0 wire signals ratic is £.¢ , while for the metalic chamber

"with the same readout this ratio is only 0.14. For the direct
cathode readout the cathode t¢ wire ratio is 0.35 , but the
croestaelk beitweer the working end the neighbouring electrodes
is estimated to be less thar 10% in the latter case whereas
for the piastic tubes it 12 15% + 50% depending on the geate
width.




Table 1

Q coll from different chambers

PVC chamber

HV Q coll pC r
v wire pad ratio
2700 2.1 1.2 .59
3200 45 26 «57
3600 90 | s5 .61

Al chambexr with PVC cover

BV Q coll pC -
v wire pad ratio e
2700 2.2. | 0.30 | 0.16
3100 N | 49 .16 |
3200 49 6.0 | .12 :
Cu chambsr
HY Qcoll pC
v wire  |cathods. | ratio
2700 s | 'ib;'s | 0.3
3080 B | 2 0.36
300 | 41 14 | 034
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Fig.1 The test chamber arengement:
‘ a) PVC (A1) chamber with pads
b) Cu chamber wiih direot oathode readout.
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bxh mm2

wire @ 50pm
A+isoC, H10
{23 %+77%)
HV= 3140V
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