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ABSTRACT

Performance of the-Wiirghline strvemer counter in

eiT ol nommel temperath#f wad preswsure heve been ptudied

and alscussed, Invegtirapions ere made ou the counting

charecteristico end corona current in reietion to thelr
dependence on various electrode separation and on the

anode wire moterial azd dismeter.

i

£ ir found that the effieioncy of detecting the

egreape: pulaea increares with t''n iner=ase of the ancde

diameter es vell as tac decrerse of the electrdde_spac:i.né.

The moterisl of the anod: hes hegligidle effect om both

tha counting and corone characteriatics.

-

‘BITRODLGTION Tt

Tr_-*renda‘.‘.e(l)showed that the conventional corone
counter iz air 2t simospheric presgure cen be operated
in twe woder depending on wire diemeter ond electrode

spacing, l.e, & Bpark or corone~3tresmer dischaerge cen be

Y nise
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produced. At low gops spark action occurs while et lar-
ger spacing izeclkéown teiminals at the streamer stage of

spark develorment.

Zarrison Save tae conditions which ere suitable

fox zood working rlateau in a corona streamer counter.

Raczntiy oore work has been done on & new type of
Jorene cowrter namely"Gridded streemer Corona Counter“(3)
es weil as on "Wire-plan: Streamer Counter"(4) intending
o furnish date on the opereting cheractzristic and for
betsar understending bf the reletzd mechanism. Also multi-
wire enocde strezmer count:>rs were consiructed and tieir

2
operating charecteristics were studied .4,

The present work wes undarteken to investigete more
critically the operation of the streamer coumtsr witk cdif-

ferent anode diameter and verizcble elcctrode spocing.
EXPuRItueliT

The form of the single-wire aenode stregmer counter
and the block diegrem of electronic circuit is Bhovm in
fig. I._ The pulses from the cathode follovier are ampli -
fied by an emplifier and fed after e pulte sheper Into
the input of a fest scaler, Hlgh voltage poower supply(3)
ig used to supply tie detector with stabilized hign voli-
age from 0-to-2C EV. Three other stablilized povwer

units ere used es power gsupply ito the cethode follower, n-
plifier and pulse shaper.
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A ZIOPO' elpha-source which washiixed-af a constand
height from the gnode was uged'fer jrodﬁeing streamer

pulses.

EXPERIMENTAL RESUITS

End

Figures (2 and 3) ehow the results of the countlng
characterlsties for ankon and Molybdenum wires._ for_varlous
values of the dlstance n between the wire enode end ‘ca-

thode from 5 to 19 mm. corresponding "to different values

‘of anode diameter from 0.15 t¢o 0,38 mm.

Tt is shown from these curves that an increase;in
the enode-tocathode spacing is accompanied 9y considerable

decrease in the counting rate.

It can elso be observed that for smell gaps the
counting starts at lower voltage, end at-all curves, we
notice that the plateaues are perfect flat-i.e.ﬁave'a

zeroe slope. -

These faemilies of curves 1ndicate that the coun-

ting yete N increeses W1th fhe decrease of electrode spa-

+

cing and incredse of. enode dlameter 9 .

Int the absence of any alpha-source hear the counter
we investigated the veriation of the . coron& current with )

,applied_voltabe under varioud W1re-to-p1ate spec1ng, ‘as

IS
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tiell es, different values of anode diameier. fi:e reoulis
ex2 shorm im fig, (4 end 5) for ralor und Lwolybdrnam = -~
rectivaly.

These families of curves indicete that ¥ increazas
vith the decresasze of eithear the electrode specing h or
s SR

i1e enode diemeter g

To identiiy cleaély ihe effect of t.e anoie ~lre
diameter on the counter chaarecteristica the oporating clu-
racteriatics of tie¢ atream:r Getector wiih snkor (2 =0..5
end 0.3553) and LKolybdenum(p = 0.25 ard 0.38m) &g node
wirs ere represented in iig. 5, With 1ie fire:t vime the
countiig sterta at lower woltags, oul with the lerg:zst

diameter a better effeciency is obtaine..

.By increaalng tl encde diemetar iie coruns cur:-at
.decreeseg end it occurs ¢t Ligd v voltezs 9 tos f£i:dd
arounc tne wilre bucomes smaller. Loregver companiol: of e
recsults ol the two dif.ersnt meteranals, slows that the mp-
verigcl of_anode wire has neglicible ef ect on the counter

cheracteristica.

Fig, 7 shows the family of corome curves Ior twe
different wire materisls, of which tia diemeter is (0,27

mm for enkor end 0.25 rm for ¥Md.),( 0.32 mm for w0l. &nd

0.33 mm for Ankon), i.e. having neexly the seue dianssira
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It i6 cleurly seen thaet tie matesrial of the wires have
ne. .1y no efieet on tae threshold voliege or the slope

of t-2 corona current Curves.
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FIG. 5. THE RELATIoN BETWEEN THE COUNTS PER UNET “TIRE AND"

ERUED VOLTASE, FOR DIFFERENT ELECTRODE SPACING,
(MoLYBDENIUM)
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Frc. 4. THE RELATION BETWEEN THE CORONA CURRENT AKD THE APPLIED
YoLTAGE, FOR DIFFERENT ELECTRODE SPACING (AnKoR} .
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THE RELATION BETWESN THE CoRoNA CURRENT AND THE APPLIED
VOLTAGE, FOR DIFFERENT ELECTRODE SPACINA[HOLYBIENIUM).




~ o-o-Be- -
| peyBoevm -
haz?7mam
L‘eumm
3i- (@) ]
20— i
10—
mﬂ
=
g L
-3
a
Y
L= R 1
T
L NKOR
a=6mm
Los72emm
50 |- (5 _
L Joo—e—aa—2imem =
-
2 F —|z00
B ~ita
297m T
-35.mm —fi20
10 L f) -
]80
) & ! [ 4 | b
& 3 io

Va(kv)

FiG. 6. COUNTI/NT AND CORONA CHARARCTERISTICS FOR
OIFFLRENT DIAMETER ANODE WIRE
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