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II poBe'AeHO HCCJie'AOBaHHe ra30BOro MHKPOCTpHilOBOI'O 'AeTeKTopa Ha OCHOBe 
. 14IiKpoCTpHnoBoii WiaThI ILL.:.6c: MaKCHMa.TihHhIH K03cpcpliu;HeHT rasoBoro 
ycWieHHSI COCTaBHJI 2; 104, 3Hepren::tieCKoe paspe~eHHe - 18 % . IIonyqeHO 
· npocTpauc-iiieHH~e paapemeHHe ~500 MKM (FWHM) c HcnoJih30Ba1rneM JIHHHH · 
3a'Aep)KKH 'AJISI cqHThIBaHnSI HHq>OpMa~HH co BTOPOH KOOP'AHHaThI. ' . • 
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ZanevskyYu.V., Fateev O.V., Geltenbort P ... 
A Study of )\1:icrcistrip Gas Chamber Parameters· 

A microstripgas chamb~r built on tlie microstrip'plate ILL.:6c has b~en 
studied. :Amaximui'n gas gainof 2 · 104 and an energy resolution of 18 %. 
(FWHM) at 6_keV hav~ beeri mea_sured with an:Ar.:.CHfgas mixture at atn10s
pheric pressure. A spatial resolution about 500 · mkm (FWHM) has .been_ 
obtained using .. a delay line for the second CO(lrdinate readout. 

· The investiga~ion has been performed atthe Laboratory of High-Ene~gies, 
J_INR. . 
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LI Intr:od~ction 
•· I 

The ~icr~~tr~~ gas chamber, 
. . . 

·,. f i~~t · time in . [ ·1 

prop~rtional counter. 
I , • , • 

proposed' for' the 

.l, is a· variant of gas 

Th,e. ·. basic : element .. of · this 

,detec.tor is a, microstrip piate•in :the form of an 

isolated· · substr~_-te~ .with. alternating anode :and 
' . . .. 

surface. ,cathode. metal' strips placed on its .A·. 

potential 

produces 

diffel".ence 

an electric 

., 
oetween . adjacen.t 

field, in which, 

strips 

.in 
. 11 - ' 

,· the 

,vicinity of ariode strips, an avalanche 

. 'multiplication of . the,. 'electrons arriving from \a. 

drift gap~ to_ . yhe microstriP, :plate. sur7ace .. take~ . 

· place. ,The photolithography used for ~aking 1strips 

allows the strip structure 'with an accuracy of. some 

0_. 1 :...0. 2 mkm t6 be prod~c~d .. As 'compared ~o other', ga~ 

6ount~rs, the inicrost;.ipgas chamber provides a· good, 
. . , ,: 'i 

homogeneity of gas gain resulting in a high· energy, 
f \ I ~ 

.resolution -[ 2.] · and . high maximum .counting rates 

. [ 3\ J . under ,rather ·low working voltage. 
' . 

' . : . . -

2. Detector ,design 
·•, I 

I 

The ,detector design :ta presentea: in Fig. L The 
'_ . . . ,· .. " ' .f 

metallized capton 25' mkm thick has been used as' .the 

.. material\ of
1 

the d~tector entrance::window. The : drift 
.·. / ' ' 

gap has ·been ,composed by .·this window,' with, a. 
negative,voltage applied ·to it,. anci 

t)~)~·!!ttt-~fi ~ 
· u~<itJ!wn m:1:-.i~:imrn 

s.H:affl10TEK,~' 
:--~~-· 

the ·micrcist~ip 

\ I ' 

\, 
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plate ILL-6C placed at a distance of 5::-10 :mm from 

it~ The sensitive. plate are~ ha;s:_:3:mounteci to,. 40x40·· 
2 f , \' ' . . ' ' , / " '. 

mm •. 1 The anode and cathode.chromiwn.strips 8 and 400 
,, 1 • • / .. "-

mkm wide, respectively, .have .been placed1 on a 

b~~osi~·icate glass. substr~te withp = 3° 106 Ohmo~in:' 

The pit~h of anode strips has been 1 mm. All anode· 
/ •'\ 

as well. as all .. 
··lnterconnected. An• 

cathode · strips 

add.itional' electrode 

placed .on the microstri~ ·.back. plane. 
. ' . . .I . 

have been· 
' · has-.. been 

3~ Studies of' detector characteristics\ 
/ ' I ,,, 

Detector para!llet~rs/havebeen studied by means 
., · 55 ' .. ' . .. ' ... · ,_• 

···of,. . Fe. and c·opper . anode X-ray tube radiation 

s9llrces with. x~ray 'of 5:9 Jhd .8. 0 · keV ' enersl~~; 

respectively .·Th_E3 Ar + 20%CH4 _ga~\ mixture ~as ' been 

used as a w~~ki11.g. one.· 
:·· i-

·. ( 

Fig. 2 shows . the• depend~nce. of·· counting ra.'te . 
' ' • ' u ~ 

on 

the potentiai between anode and cathode 
' ' .. . ··.. . ' ( . . . ; . .· ., 

fixed values of the vpltages at drift 

~trips, at 

e1ectode, 

Ud = -;-1000 v, ~nd at" back plane, ,ub = ·:?., V .. T~e 

counting 'rate plateau· amounts to' 17_0 V. The' noise 

level has not exceeded -10 'Hz· per whole· detector 

area·. · . ;;.. 
- I 

The dependenc~ of gas-. gain on cathod~ ·strip' 

voltage Ls demonstratEcld in ~ig•. 3_ The·· maximum . gas 

·g~in with n; damage~ inflicted on the. microstrip 
. 4• . ' . . . . ,' . ' . . ' . 

!)late _is ,2°1~ : -Near· the ,co_unting plateau end the 

'. signal-"to-:noise ra_tio . amounts tp • about 50 .: A · 50 · V· 

' 
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change in the . voltage between anode· and. "cathode 

st;ips results in a• doubled' signa{' amplitude~ A. 
icompa~ison of.signals from anode and cathode strips. 

has shown si,gnal apmlitude~ :to be equal~ ; w~th rise 

t•ime:,of about. 20 ~S- The ba~k ei'ectrode 'signal .'has 
•\ . ' '. . , . . ' 

an·amplitude of. 65% of that ·for anode signal. ' 
. '•,· ; . . : ') ' ·,. - ' . .' ' ' ' ', ·~: .'. 

· Since the substrate is made of a glass with :the 

ionic conductivity type, a' fcharge accumulation 

. the substrate .. surface' .resufts . ill ; changi:n.g 
; . ' ' { . ' .. ' ',. ' . 

electric field to beacco;panied by a 
. ·. ·. . . . . ... ·. '· •. · .. \: ,·,, 
gain.i Fig.4 shows the, gas gain change 

I 

change in 

in time.: 
. : ' '·~ ': . \ , ' ' ' 

amplification is seen .. to fall _d6wn•by.30% during 

on 

·1:;11e 

gas 

The 

20 · 

a·v~ltage ~itch.,-off.and,'then to go.on the 

plateau~. 
i ' 

1 
. , ~ • t' I:'. ' .. , ,' . , • "~ •, . ~ , , , 

The .energy:resolution has• beeri 18%. fWHM ) 
5.9 keV. 

The 6~unt'ing ~ate.capability has.been tested •by 

of an X-ray tube providing'inte~se radiation. 
• , . .••, I. ' ' ' : , · ., : ,. ( i '. , _; ~, ' . ' : 

beams with an energy about 8 keV .. The beam diameter 
.. ~,1 .... ,·,~· .:.· .. . ·\,_,.,~,.··,.·,:.--·· .. •.z .:. ·. \:"".'., .... 

is· 3 · mm. The beam intensity dependence of .. the signal 
'',,, \ ,I,,' ·, •' • ' '• ' ' ' • f 

amplitude normali~ed c;;ver: ·.a· ilow·. inte
1

nsi ty signal 
; ' '..' . . . . . .. ·· .... /·\ . '·' .· .· . i ·.\ . ,.,: ' ... 

amplitude is presented in Fig. 5. Here for\the beam 
'' '.. · . ' · ·. ,. · , 6 · ··-2 ·. -1 . . · 
intensity, up _t? 2. 2° 10, cm., ·, s ·. provided by. our .. · 

X-:-ray. tub~ we 'have obser.:red n~ cb~nge 'in·.the signal. 

,\a:m~l-itud~. ·'.The couhting ·r~te response·, of ~ 
COI1~~ntional multiwite 'chamber has bee~ given' ir{'the 

I , , .. ,, ' .,_ I , . ' '. '. • - , \ . , . 

same figure f<;>r the purpose _of comparison. 

The' delay line techriique ·. has i been used · to 

'readout 
\'. 

cpordinate informatio~~ . The . ,readout. 

·•·· 

.-.11 
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Fig. 5_· Counting, _rate • response ''Of micro strip.·: gas· 

detector ( MSGD::) and multiwire proportional 

chamber (, MWPC ) ' ' 

electronics .and data acquisition scheme is presented - -
, ,,: •• ' •, _- , • ' l •.) 

in Fig. 6 : A cathode plane wound by . a 90 mkm wire 
' ' ' 

with a - 0.5 c irim- pit"ch' has been, p],aced' over 
0

microstrlppiat.~. at a distance of. ,0.9 mm .. 

the 
I 

The 
/ e , i ,:_ ',, , , . . l 

cathode wires have:been oriented,• perpendicular to 

~he'anode o;es and.have been conne~t~d-int~ two.wire 
. ·,' . 

.groups. Each group 'has been'soldered .to· the delay 
' ... ,' '. . . 

line with · an 1 mm p:i'.tch. Th~ · de lay line's , have an 

impedance of about 300 Ohm.~nd a specific'delay ti~e 

of 1. 65 ns/mm. Both wire' c~:thode, and delay ':i.i~e have -
' . . . , . .... ,. , 

been at a ground potential~ 1 
-

i 
\ 

6' 
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Fig. 6, Readout and data acquisiti,'on' electronics 
, , , , . ·. , .· ··. • ', . . , . , , ' , , I 

.used for ,investigation of· the detector:, . · 
\ . : ,,'. 

'I 

DL , ·::.. del~y -line. 
. ' \ ' ' ' ':··' . ·:· -~ • ,, ',.i. ; ' f 

CFD ·-:" c'onstant fraction discriminator. 

TAC _._,time-to-amplitude converter. 

MA ,< - multichannel, a~alyzer '' 
\• C ,, 

\ 
. The signal amplitud~ from a . wire · cat.hode . has 

amounted to.10% of that .from. cathode ,.strips. The 
' _ ' ' ~ '• ,, • , l ' ' ~' , , •, • ' • / L, ";_ • / • 

signal-to-noise ratio fOr- the delay' line signals-has 
',' \' . .· " i ' ' . : , 

peen about .10. . A spatial resolution ~ .. 500 mkm 

· ·. ( FWHt-() h'c3.~ been obtained for 5.9 .keV X~ray: 

4. Conclusions \' 

',j 

The performed' ' studies 'of ' de,tector 

characitef istics have,· d~monst~~ted' the detec£or' ba~e'd 

on . a microstrip plate ~ILL:-6C . to . pos'sess a 



I 

s:ufficiently high · operating \ · reliability.· The• 

information readout from . the~ second· . detector 
, • • ._, \ ,·. . ! , ; , :.· ·,_ :, I -

coordiriate ~in b~:performed in a.rather simple/way .. 
' ._ . . , ·• '{. : \ . ,_ , • • • ·', t -;· ·, " ' - • 
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