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1. Introduotion 

The Mior<?strip Ga~ Position-Sensitive Chamber 
· (MISGAC) has been developed in 1986'-1988° /1/ and 
inve'stigated by some groups /2, 3,4/ .. The main . detector 

' ' ' 

element is rniorostrip eleotrode,' .which is• made on .an 
isoiating plate. A high precision· micro electronic' 
technology was used for this · purpose~ This industrial 
method allo"".s one to use this kind of detector in thi·large 
deteotion systems for the ~ext generation ,of 
high-luminosity colliders (SSC, IJIC, UNK). Their 
charaoteristios and further improvements in the near 
future would pennit their use as vertex· deteotors and 
as elements of the muon mosaio-type detector. The useful 

• ', 1 \ 

investigation of the their .foiL miorostrip chambers /5,6/ 
•.··pointed out that they . are interesting as X-ray detectors 

/ for,~xample for transition and sync~otron radiation. We 
give. some oharacteristios of the ,miorostrip. ?hamber which 
were investigated in order to find requirements that· meet· 
eleotrodes technology~ 

.2. The detector s~ructure 

·· The detection process takes place · in the gas volume .. 
bounded by ·the front cathode and the miorostrip electrode. 
The· eleotrode oonsists of a ·set of oathode.and anode 

· strips, which are alterna~ing fix';ld on an· isolating plate.· 
The. oross-seoti~n of the. rniorostrip chamber is given in 
fig.1. The ·eleotrode 50*50. mm in -size, was -made by 
~ . ' 

eleotron-beam lithography •. The strips were made of chromium, 
, anode and cathode strips wid.th is 5 mkm, 30 mkm respectively. 

The resulting .electrode was used as the.mask'.tomake elect-
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rodes with 1 mkm · ,: aluminum strips thickness, by photoli to-

graphy method. 
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Fig. 1 ~- The schematic cross section view of . the 

miorostrip detector. 
1 - the aluminized mylar front 
2 arid 3 - anode and cathode 
4 ~ baok cathode, 
5· --glass plat·a" •. ::;,., pt 
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Primary electrons, produced in the drift-region when an 

ionizing particle passes through the gas, drift towards 
anode strips. In the neighborhood of the anode strips, 

the avalanche process takes place and the positive ions 
created are quickly collected by the cathode·strips. The 
cathode strips magnify the electric field around the anode 
and the back side cathode is used to create an electric 
field, of the form needed. In our search we used an 
argon-methane gas _mixture (80 % Ar, 20% CH4). 

3. The detector characteristics 

The chara~teristics of the MISGAC detector were 
·studied by means of a gamma-source 55Fe and X-ray tube.with 

. . . - . .. 
cooper anode of 5-9 Kev and 8 Kev energy respectively. 
The signal was collected from ~ups of seven anode strips 
by a low noise current amplifier •. Figure 2 shows the shape 
of the , output· .. pulse witch has a rise time of about 20 ns. · 

Fig. 2 •. The s~l from anode strips· read by. a . 
small-noise amplifier. Horizontal 20 ns/cm, 

:vertical 200 mV/cm. E_ga.mma=8 Kev, Um=2.5 KV, 
Ub=5 KV, Ust=580 V. 

The counter characteristics as a function of the 
anode-cathode voltage for given potentials on the front . 
and baok ...: side cathodes are given in fig. 3. 
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Fig. 3. Cotmt from 8 K_ev X-ray versus the 
anode-catho?,e strip voltage~ 

In the picture one can. see that - the, .plateau width 
is about 100 V. The noise level in the center of the plateau 
is less than 100 Hz/strip. 

The gas gain' as a ftmction of the anode~cathode voltage 
is shown in'fig. 4. The maximum·gain reached in ourcase was 
6*10

41
• The signal-noise ratio near 'the plateau end .was 

more then80. 

Figs.5 and 6 show the. influence of the voltage on the 
front ·cum) and back (Ub) cathodes on gas gain. (on :the 
ordinate axis is given the· centroid ·of. the. amplitude 
spectrum of the anode signals). The: curves in Fig. 4,5 and 6 · 
show that the 1% change of the rate is caused-by the voltage 
change Um (Em), Ub (Eb) or Ust (Est) of ab out 380 V 
(480 V/cm), 130 V (530V/cm) and 0.65 V (80 V/cm) respecti:­
vely.< 

It is possible to read-out the signals from the front 
en• the· back cathode. as •is·. shown in figs 7 and 8. These 
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Fig. 4_. The signal amplitude versus ·anode-cathode 
strippot~ntial difference. Ub=4.75 KV, 
Um=3.5 KV, E_gamrna=5.9 Kev. 

.The maximum gas gain vafue ~ 6*104
• 

were·registered using the 8-KeV X-ray.The. ratio of the sig­
nal volumes corresponds to _that of the distances from the 
9athodes to microstrip electrodes. 

The back cathode signal is quite enough for the 
registration arid the ratio of the signal/nofoe is easily 
obtaine·d over 15-20. · T_hese signals can be properly used to 
obtain the second coordinate ~ith the submillimeter accura:... 
cy, for example using the delay line. -· 

The . pulse· spectrum . measured on anode . for 8 KeV. 
X-ray is shown in Fig. 9. The energy resolution was 23%. 

The rate ca.pabili ty· of the det~ctor was checkeid via the 
8 KeV X-ray 0.6 mm diameter beam. The results are presented 
'in Fig.10 where AO is the-signal amplitude, at low intensity 
and A . is the corresponding signal ,amplitlide . at a given 
intensity. For comparison in the same pict~e is shown the 
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Fig. 5 •. The a.node signal amplitude versus the front 
cathode potential. Ub=5 KV, Ust~500 V. 
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Fig. -6. The anode signal · amplitude versus the back 
cathode potentiai. Ub=3.5 KV, Ust=525 V. 
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Fig. 7. The signal from the 
back cathode. Ust=630 V, 
Um=2.5 KV, Ub=5 KV.Horizontal 
20 ns/cm; vertical 100 mV/cm. 

mV/cm. 

Fig. 8. The signal from the 
front cathode. ·ust=630 V, 
Um=2.5 KV, Ub=5 KV.Horizon­
tal 20-ns/cm, vertical 50 
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Fig. 9. The pulse height spectrum of 55~Fe source. 

corresponding dependence 
-between.the signal wires; 
· the microstrip detector we 

for a usual MWPC with 2. mm gap 
taken from /7/ •. In our case for 

have obtained the 20% decreasing· 
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Fig •. 10. The relative signal amplitude versus. the 
incoming flu.-x: for·a standard MWPC and.· .. 

microstrip detector. For the microstrip 
. detector was used 8 KeV X-r~ys. 

of .. the signal amplitude for 
:l . . .. 

particle/ (s*cm ) of 8 KeV X-ray.· 

the. flux of 5*107 

Conclusions 

The microstrip detectors seem to become very useful in 
· the near future by the following reasons: 

a) good time response; 
b) high rate capabiiity; 
c) the precision of industrial detector production 

aliows a~ it seem to us to construct quite simple elements 
at high accuracy in big detecting systems; 

d) the ability to get, in a simple way, information about 
. the second coordinate of the tracks, but with the relatively 

.low precision. 
We note that the photolitography method does not provi-
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de a good quality of microstrip electrode. The electrode 

defects can lead to burning up of the strips. Thus it is 

necessary to make microstrip electrodes via a high quality 

technology method. 

Comparing the sensibility of microstrip 

detectors shows that the first may .be bet.ter. 

the registered charges Qst and Qsi is 

expression: . 

Qst/Qsi = Nst * Hst * G / (Nsi * Hsi), 

and silicon 

The ratio of 

given by the 

where G · is the microstrip gas gain, Hst and Hsi are 

the. thiclmesses of the gas gap iri mm .. and the sensitive 

silicon layer in mkm respectively, Nst and Nsi are the mean 

numbers of. primary electron-ion pairs in 1 mm of gas and 

electron-hole pairs · in 1 mkm of . silicon for minimum 

ionizing particles respectively. For G"'.'2*10:\ Hsi=200 mkm, 

Nsi=103 and Nst=8 for Argon or · Nst=30 for Xenon we have 

Qst = 8*Hst*Qsi or Qst=30*Hst*Qsi•respectively. 

The authors wish to thank Dr.N.I.Zamiatin· and 
' . . - . 

Dr. A.B.Ivanov for their help during our work. 
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BI,,11-IKOB B .H. H AP. 
I:IeK0Topblt' x_apaKTepHCTHKH MHKpOCTPHil~BOH 
ra3oBott KaMep1,1 

EJ-91-390 

Pa3pa~oTaHa H Hccne,o;oBaHa MHKPOCTPHilOBaH ra30BaH no-
3H~HOHHO-'IYBCTBHT.enbHaH . K.aMepa. p ~CCMOTpeHa KOHCTpyK~HH 
H IlPHBe,o;eHhl OCHOBHhle xapaKTeptfcTHKH ,o;eTeKTopa. fa30Boe 
ycune1rne ,o;eTeKTopa ,o;ocTHraeT ~ · I 04 , 3ttepreTH'IecKoe · pa3.;. 
pemeHHe-oKono 20% ,o;nH raMM8-KBaHTOB C 3HeprHett 6 K3B,. 

Pa6oTa Bh!IlOnHeHa B J1a6opaTOPHH CB€PXBhlCOKHX 3HeprHH 
ornn1. 

IlpenpHHT 06'beA~emoro BHCTHT}'Ta nAepHhlX uccneAOBaHHH. lly6Ha 1991. 
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Bychkov V.N: .et al. 
So~e Characieristi~s 0£ the Microstrip 

·Gas Chamber 
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\ The microstrip ·position-sensit'ive gas chamber1 was 
constructed and investigated~ The construction was con­
sidered and main characteristics of the detector were gi-
ven in this article. The gas.gain of'this detector is 
6·10 4

, the energy resolution is. over 20% for the 6.KeV 
X-ray. 

The investigation has been performed at the Particle 
Physics Laboratory, JINR. · · 

. . ' 
.. · Preprint of the Joint Institute for Nuclear Research. Dtibna 1991 


