


o l INTRODUCTION

The self-quenchlng streamer (SQS) mode of operatlon used in dnft cham-
bers [1] provides certain advantages as compared to proportlonal mode of ope- -
ration, namely the high amplltude of anode’ s1gnal enables one to substantlally e
~_increase electron1c reglstratlon threshold while the 1ndependence of the signal
against ionization loss i in chamber offers a-means for operatlng ina s1ngle—clus-
ter . mode being 1mportant for the determlnatlon of. coordlnates of inclined

- ~tracks. The SQS 'mode is rather stable and the: anode s1gnal height is insigni- -~ -

“.ficantly influenced by changes in composmon of the worklng gas mixture. Total - ‘

& number of detected partlcles is llmlted by (6- 7) lO per cm of anode w1re 12,31
- Local rate depends on the gas mlxture and is deflned by the dead reglon belng‘ "
the product of the length of a nonsensitive anode wire' sectlon by its dead time.

~Asexemplified by the argon isobutan mlxture thls reglon is 330 ms- cm [4]and.

: countlng rate is 3 103 per cm of the anode wnre length. The 1ntroductlon of a’
'delay line (DL) for determining the second coordlnate (along the anode w1re) i
“due to a signal induced in cathode also limits the’ counting rate and the number

of simultaneously registered partlcles Nevertheless, in the cases with relatively o

k‘f"'small number of registered tracks the. two-coordlnate SQS chambers offer a-l
- means of reduclng the number of detectors T Sl R

o 2 ;DES_IGN f’bF cHAMBERS‘l

LA dnft chamber w1th a sensmve size. of 700 X 300 mm2 cons1sts of five.

e planes (Fxg l) - that of anode, two._ cathode and two dnft ones. The external e

: :v»':planes are; made of alumlnlzed kapton 30 ,um thick.. The cathode planes are
* .wound by a Cu—Be wnre of 50 pmin dlameter wrth a 2 mm pltch To prov1de the. o

: ,;coordlnate anode w1re readout the upper cathode w1res have been combinedin
_strips (with three wires: per strlp) One stnp end has been connected w1th the =«

' :"‘,yhlgh voltage power. supply via a 1 Mohm reslstor, ‘while another has' been con-

- nected with the DL via a 220 pf capacltor An anode plane COIlSlStS of alternate S
/potentlal and anode wires orthogonal to cathode ones The wmdlng pltch ofano-

N ,i‘de and potentlal w1res 1s the same and equals 8 mm The anode and potentlal R
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. Flg l The genelal v1ew of chambers FRAME l 2 — lsolalmg l’rames, DL — delay lme,
'HV1—cathode high voltage, HV — ‘high vollage applied at potenual wires, AD — amp-
Fe hfier—dlscrtmmalor (8 channels per plale) A — ampllﬁers : . RS

j"w1res are 50 and IOOym in’ d1ameter respectlvely The spread 1n thlckness of o

flberglass frames has amounted to less than ~25¢ ,um o

© "+ 3 REDOUT ELECTRONICS -

' The signals from each anode wire have been sent into the relevant amp-
lifiers manufactured by means. of surface mounting technology. a series
100 Ohm resistor and a two diode VAB 99 has been used as a protection means.

Further on the signal has been fed into an IC UA 733 with aJustable amplifica-
‘tlon factor and then 1nto afast analog comparator ‘AD 96 685:(¢, delay = 2.5 ns).

The second comparator mput is fed by the threshold voltage, whlle there-

7 qulred duratlon of the 1nput s1gnal (t = 300 ns) is formed via the control input.
‘ _' The. formed s1gnals are sent into the ICVC 10H101 the’ paraphase outputs of

Wthh are used to form the output sngnal transmltted into readout’ electronic via -

a flat cables (tw1sted palrs) To control the readout’ system one can use-a test
' srgnal Th1s srgnal as well as the pickup threshold voltage are’ directed through
“the 26 pm mput connector of ‘the ampllflers The voltage of the: sngnal «thre-
shold» is common to all elght amphfler s channels and all of the ampltflers

mounted at a detector The use: of the 5% resistors and the modern ICs” have‘ X
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" enabled us to gct w1thoul any-additional tuning, the followmg spreads m 250

— mmlmum ptckup threshold

"r——mtrms1c11tter 7 e e "<01ns

3 Rt 5

channcls thresholds — 109 ,.time ahgnmcnt — <0.2ns.
The apmhfncr-dtscrtmmator has the followmg parameters

— number of channels , - 8 R
o —mput resrstance po » C e Co 200Q ’
i risetime Lo <sest T

sp‘Aﬂj

(for a s1gnal exceedmg the ptckup threshold by 10%

“The second coordmate has been measured wrth a DL possessmg the fol-"f

lownng paramctcrs spccrflc delay — 2 ns/mm impedance — 310 ohm, attenua-

_tion ratio — < 25%, output signal risctime — < 50 ns, Following the ampllflca—

tion the s1gnals from opposite DL ends had been fed mto the constant fraclton B i
dlscrlmmators and further on into a time-to- dlgltal converter Wlthm the dyna- -~ =

mlc signal range of ~ 10 the intrinsic tlme resolutlon has amounted to.~ 1 5 ns.

... .4 EXPERIMENTAL RESULTS ==

. Figure 2.'and 3 illustrate the computed data for the field map inside the ~

chamber and the electron drift times for normal and inclined partlcle entersinto: .o
the chamber. The lmear part'is seen to be aboul 3.2-3.3 mm, while'the maJor"- -

contnbutton mto nonlmeanty is due 1o the regions near anode and polcntlal wires.

. The. SQS mode of chamber operatlon has bccn sludled for different argon- i -
' lsobutane ratios in gas mixiure. The anode pulse height in the initial part ofthe: -
SQS mode is practically independent of gas ‘mixture composmon to amount tol i
200—250,uA ‘while the pulse risetime has been effected 10 15 nsby w1rmg capa- s
c1tance, input capacntance of. the ampllfler Countmg plaleau have: been ‘mea- -

©sured wnth the radloactlve sources Fe¥ ; and Rum(’ at dlfferent thresholds of thc &

ampllfler-dlscnmmalor (Flgs 4 and 3).

In the case of Rum6 the comcrdence circuit has bcen galed by a scmtlllallon o
y

counter ssignal. An.increase in.the_isobutane fractlon in -the gas mixture is

: accompamed by a s1gn|flcant plateau S cxtcnsnon with mcrease in the voltages - :
- applied to both cathodes and a potcnllal Since the hlgh voltagc capacntors for -

lsolatmg cathode strlps and DLare placcd oulsrdc gas volume, the probabtllly of

‘ leakage is strongly inhanced with vollage therefore the isobutane fraction has =
1o be minimized. As follows from Fig.5, the transition into the SQS mode is:

23
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Fig.2. Calculated field maps in drift chambers The dxstances along the x- and y-axes are glve in mm
The potential difference between anode and potentlal wtres rs 2500 V . ‘
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- ‘Fig.4. Countmg plateau ofchambersfordlfferentargon/tsobutan rat:os in gas mlxtures The threshold :
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] Frg 3. The calculated dependencc of electron “drift velocitiés on partrcle passage coordmate
The gas mixire — argone/tsobutane (25/75%). The voltage on potential wire is 2500 V- -
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Fig.5. Counting- charactenstlcs of chambers for different thresholds of an amplrﬁer-dtscnmmator
Curve 1 — for Fe’5, curve 2 — for Ru'%. The thresholds of dtscnmmators from0 108 correSpond to- "

the range 0—300 mkA (step 40 A)



. f1n1shed (for Fe55) at the cathode voltage of 4.10 — 4.15 kV while for a beta- o
'+ source this voltage is increased by 300 V.

: The background level of chamber has on- average amounted to l .5 Hz per .~
* anode wire. The space resolution for the coordinate provided by the DL is

: (Fe55) 250 um (r.m.s.) and the nonumformlty of efftcnency over detectmg area S
L does not exceed 3%. ~

5. CONCLUSION

The tests of the two—coordmate drift chambers operated in the SQS mode :

f have demonstrated these chambers to possess an extended countmg plateau, a
. high operation stability and high uniformity of efficiency across détecting area.”

The space resolution along anode wires is not less than 250 um. The expec- '

ted space resolutlon for the second coordlnate (measured by dnft velocnty) is”
:,about lOO,um e : Sl
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