


='¥3'as‘ elements of the muon mosaio- type deteotor. .The useful'

g\fatrlps, which are alternatlng flxed on an’ 1solat1ng plate.

‘rodes‘with 1 mkm alumlnum strlps thlokness, by photollto—"
graphy method. ~
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N

1;»introduotibn‘

' The - Mlorostrlp Gas Pbsitioh—sehsitive §~’“dham6er ‘,“k'ﬂ BAL S e ‘ F B R S e
”"(MISGAG) has = been developed in 1986 1988 /1/ and’ S o N ‘ ‘ S
b vlnvestlgated by -some groups /2, ‘3, 4/ The ‘main’ detector‘; SR SRR . , N
‘velement 1s mlorostrlp eleotrode,, whlch 1s made on . an;;;u;f“ju B o . : -
“1solat1ng plate., .\ hlgh pP601810n ‘micro. ‘ e1ectron10”“:f’-1‘,'_ R e ’;{:
‘teohnology ‘was used = for ‘this ’purpose. ThlB 1ndustr1al‘5 ffiﬁedi‘ : ‘:,fj":,“‘iewﬂ;fx:_ TN,
method allows one to use this k1nd of detector 1n the large‘f*:,f,‘” S e~wgu*:f'ﬁiﬂ,ﬂ ‘ ?3"
\"'deteotlon systems  ‘for the next generatlon Cof R
A_lhlgh—lum1n081ty oolllders ,(SSC, "NLﬂq;] UNK) Thelr =
'Vcharaoterlstlos and further 1mprovements i;in“;'the'- nearlfi[V« -
~ future would permit thelr use  as vertex deteotors and:e,

,7 1nveet1gat10n “of - the ‘their: 1011 mlorostrlp ohambers /5, 6/u,
“1p01nted out that they are interestlng as X-ray: deteotors‘ 1’£

7 for: example for transition and synorotron radlatlon. We

ﬁl‘,glve . Bome: oharaoterlstlcs of the mlorostrlp ohamber whloh';Fl

2. 203-0, 205 |

" ‘were 1nvest1gated in order to flnd ‘requlrements that < meet’

- eleotrodes teohnology j,t?*. o e e .;'w_“_;' f“; ~ ‘ET,A':'VV S

.

_5?;vThe-deteotbr»strgotureL7Lff"f'f

4

: The deteotion prooess takes place in thew‘gas volume q“f‘fi‘ Aol
'bounded by ‘the front ocathode - ~and the mlorostrlp electrode.‘[_W " A . S e ,
The electrode = oonsists of a set of oathode, and anode’ oo ]

N

:”The‘ oross—seotlon .of - the. mlorostrlp ohamber is glven,,in'“‘ _'Flg. 1. The schematlc oross sectlon v1ew or the -

. ;fig. 1. The eleotrode 50*50 mm in’ size,. ‘was -made - by ' ‘ e ',. o 'Y‘

',.eleotron—beam lithography The strlps were made of chromlum, : 1 the alumlnlzed mylar front cathode, :],
" anode and cathode strips width is 5 mim, 30 mim respectlvely. s and 3 — anode and oathode strlps,,“ e

eeeThe resultlng eleotrode was used as ~the mask to make elect—i i"‘e_i i € };§wE;} ﬁi4 i back cathode,

mlorostrlp deteotor.~




Prlmary electrons, ‘produced: in .the driftaregion when an ”? o fk . -!A"F- ~'ESt(10**4\C/crn) S
-ionizing particle passes through the gas, drift towards - Sy '8¢o§f...t.;..Pﬁ‘.....sl.LJ.....{.L
anode strips. In the neighborhood of the anode strlps, R : ] L ECNEN -
. the avalanche process takes place and “the pos1t1ve ions Z%ii ' idoé .
created “are quickly collected by the cathode ‘strips. ~ The b ‘é, .
a’oathode strlps magnlry the electric field around ‘the anode . h,' : §
k'and the back side cathode' is used to create an electric f‘\ , ’§§6QO§
field," of the ‘Iorm needed.,In our search we used an t'} - 3 .
"argon—methane gas mlxture (80 % Ar 20% CH4) i i ;Esaoé
3. The detector characteristics ' ST e g?_;k’l N ’4005 %
The characterlstlcs of the " MISGAC.' detector ‘were . § 3 : - o ’
- studied by means of a gamma—source ‘55Fe and X—ray tube WIth, ‘ :ttitt,:\\ , . Jdg;H;'-"3"'?'Qﬁ'"”"3&3tff§53t;;ﬁhbi?
,,cooper ‘anode of 5. 9 KeV and 8 KeV. energy respect1vely. ?1“f’l"~ SR a UstCV) > ; e
“'The slgnal was collected rrom groups ‘of seven anode' strlps s AT : . . A :
”\L?by a.low noise. current ampl1f1er._ Flgure 2 shows. the shape , ;é Fig.lB.' Count from 8 KeV X—ray versus the;‘
; of the output pulse w1tch has a rlse t1me of about 20 ns. 0 L ’ anode cathode strlp voltage.’ venEe
. In. the‘ ‘picture one can 1seel that the plateau width
. ft'tk‘lls about 100 V. The ‘noise level in the center of the plateau: o
B ed?fsgsrls less than 100 Hz/strip. - : S
l:;,:;?f The: gas galn as a functlon of the anode cathode voltage
‘bytu'hi shown in- “tig. 4. The ‘maximum’ galn reached. in’ our case was
“6*10 . The s1gnal—no1se ratio near. the plateau end was" .
R " more then 80, T e e S e
:,' Flgs 5 and 6 show the: 1nfluence of the’ voltage on the :
o "front (Um)" “and baok (Ub) ‘cathodes . on gas: gain. (on theﬁlf_
X RN S T : L . ordlnate axis is" g1ven " the ‘centro1d of« the: ~amplitude
Flg. 2.‘ Thefsignal'from anode‘strips read by a - . | B spectrum of the anode signals).'The: curves. in’ Flg. 4,5 and 6
small-noise amplifier. Horizontal 20 ns/cm, S BEEE show that the 1% r‘h&n'lge of ‘the ‘rateis caused by the voltagef‘f
Vertical 200 mV/om. E_gamma=8 KeV, Um=2.5 KV, ~change  Um (Em),” Ub (Eb) or Ust (Est) of about 380 V .
;,“Ub~5 KV, Ust—580 Voo ‘:“g[_a,n‘ = ‘ ‘?i. lf(480 V/cem), 130 v (530 V/cm) and 0. 65 v (80 V/cm) Pespeotl_trfv
; S e DU A SR vely-r\ :f’ R S ‘ : b

The counter characterlstlcs as a functlon of ”tﬁe’t “,jflt'f;fylt is posslble to; read—out _the slgnals from the front ‘
Vc'anode—cathode voltage for g1ven potent1als on “the “front . o f“or‘fthe back oathode as is shown. in figs 7 and 8 These‘
'and baok —~s1de cathodes are glven in- flg- 3-;’ v e e - S r |




:~;f:X—ray is shown 1n Flg 9. The energy resolutlon was 23% ,
' The rate capablllty of the detector was checked v1a the ;1:,4
o . X-ray 0.6 mm. ‘diameter beam. The results are presented S
'j‘1n Fig.10 where A0 is the slgnal amplltude at low 1ntens1ty'
oorrespondlng 51gna1 ,amplltude at a glvent
For comparlson in the same ploture 1s shown the_
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= Flg 4 The 51gna1 amplltude versus anode cathode e
: strip potential difference. Ub=4. 75 KV, o
Um=3.5 KV, E_gammazS 9 Kev. ‘
“ﬁThe maximum gas galn value - 6*10 .

were ‘registered using'the 8-KeV X-ray The ratio‘of the sig-

~nal volumes ‘corresponds to that of the d1stanoes from the
.foathodes to: mlorostrlp eleotrodes., e
The back oathode slgnal is quite enough for the

registration- ‘and the ratio of the signal/n01se

:hobtalned over 15 20.

Cy, for example uslng the ‘delay 11ne.¢‘

* The "~ pulse speotrum measured on‘ anode for 8 KeV .

‘ fs KeV

and A is the

: 1ntenslty.,

'6,f

is e3811y o
»These 31gnals ‘can be properly used to'
“obtain - the seoond ooordlnate w1th the submllllmeter acoura—:
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Fig 5. .The anode slgnal amplitude “versus the front
,_" oathode potentlal Ub=5 KV, Ust 500 V.
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j oorrespondlng dependenoe
\f‘;between the 51gna1 wires;

- Fig. 7. The‘eignal from the
‘back cathode. Ust= 630 v,
- Um=2.5 KV Ub= 5 KV. Horlzontal,
’20 ns/cm, vertical 100 mV/om." tal 20~n870m; vertical 50 -
mV/cm.‘ g T |

front cathode. Ust=630 V,

© Entry = 603209, Hean = 433.94, Simwa = 59.09 10:46 18/7/1991
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" Fig. 8. The signal from the

l_Um;2;5EKV, Ub=5 KV.Horizon~f'

: allows

for a' usual MWPC w1th 2 mm Zap i
> taken from  /7/. In our case for .
:ﬂthe mlorostrlp deteotor we have obtalned the 20% decrea81ng””
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Flg. 10. The relatlve s1gnal amplltude versus the {”f;;

incoming: flux for a standard MWPC and- :
“miorostrip detector. For- the mlcrostrlp
detector was used 8 KeV X—rays.

kof ! the  signal vvamplitudel;;forlrhthe,,flux_ of{ 5*197
> partiole/(s*cm“),of,s KeV Xffay.~di' RS :‘5f,..;~-»m,‘
>Cono1usionsv‘ )

‘The mlcrostrlp deteotors seem to become very useful in

‘the near future by the follow1ng reasons-

a) good t1me response,’
b) hlgh rate capablllty, , :
o) the pre0151on of 1ndustrlal deteotor produotlon -

~d) the ab111ty to get, ~in a simple. way,‘lnformatlon about ;i

ﬁdthe seoond coordlnate of the tracks. but with the relatlvely ¥
‘40;1ow pre0181on.,,;~ SE G

We note that the photolltographv method does not prov1-

, as it seem to us to construot qulte 51mp1e elementsé_7
Seat: hlgh aocouracy in. blg deteotlng systems,,k j



"‘4detectors shows that the first may be better.

vff“Qst

de a good quallty of mlcrostrlp eleCtrode. The electrode
rdefects‘ can: 1ead to burnlng up of ‘the. strlps. Thus it is
 necessary to make mlcrostrlp electrodes v1a a hlgh quallty
technology method T RIS
Comparlng ‘the senslblllty of mlcrostrlp and

The ratlo; of

" the reglstered charges Qst and Q51 is_ glven »by thev
expres51on._' ' ~ o
qust/Qsi‘= Nst * Hstk* G'/ (Nsib* Hsi); R

t~where G “is the mlcrostrlp gas galn, Hst and Hsi are
-the th1cknesses of . the gas gap

fs111con layer in mkm respectlvely, Nst and Ns1

in'mm’, and the sensitive
are the mean

]numbers of- prlmary electron—lon ‘palrs in

'Jelectron—hole palrs +1 mkm © of 'silicon for: -
"1onlzlng partlcles respectlvely.‘ For G= 2*10 Hsi=200" mkm -
Nsi= 103 and Nst—8 for Argon or - Nst= 30 for Xenon ‘we havetb
8*Hst*Qs1 .or: Qst BO*Hst*Qs1 respectlvely..~~,'
' The authors ‘w1sh to thank Dr.N.I.Zamiatin and
vDr A B Ivanov for thelr help durlng our work.
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Hekorophe xapaxrepurrnxu MHKPOCTPHHOBOH

1 raaosou Kamepm

Paapacoraﬂa M HCCle[oBaHA MHKDOCTPHIOBAas rasoBas MO-

VTH NpHBeeHb OCHOBHble XApPaKTePUCTHKH AETeKTopa. FasoBoe

. ycHIIeHHe neTeKTopa OocTuraer -6 ]0“, auepreruqecxoe paa—'

apemeﬂue oKono 207 nnﬂ ramma-KBaHToB c 3Heprueu 6 KaB

Pasora anonHeHa B HaﬁopaTopuu csepxsmcoxux 3Hepruu

ai Mpenpymr O61enyHeHHOro MHCTHTYTa AlePHBIX HCCENOBAHHIL. Hy6ra 1991

PaCCMOTpeHa KOHCTPYKuus |

oy The m1crostr1p p051t10n sens1t1ve gas chamber was g
]constructed and 1nvest1gated ' The - constructlon was con—n o
sidered and main. characteristics of the detector were g1-‘b*‘7

6-10%,
X-ray
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Some Characterlstlcs of the Mlcrostrlp
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ven in this article. The" gas gain of 'this detector is

~the energy‘resolut1on is. over 207 for the 6 KeV

The 1nvest1gat1on has been performed at the Partlcle ;
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