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| DEZECTOR POR nmon. WCLAI STOPPING
IN THE SPARK CHAYGSR

A detector coneisting of ths combinatiom of a drif* and & wi-

. de gap spark chambers and denizacl to detest reoil miclei  stop-
_ping in the spark chember gas iy described. It is sbown, that by

" using am appropriate discrimizstiocn the deteoter allows to detect
" reliably the récofl molel m e presence of imtemsive slectron

and f-qnnnt. beams.
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(C) Eqnamﬂﬁ Qnu-m:uﬁ uncrurgr, 1974




The detection of the rccoil mclei 1r tuhe olcmntary partiu
le inttrsct:lon& allows to 1don§i£y -ore reiiemly the rnction
channll and to dotonine the interactian po:lmt, tha range and
the production anglo of the recoil nuclme.

. The rollo':lng difﬁ.cultiu uiu tvhmn one tri.os %o cons -
truct reccil nnclm detector: ,

1. The getaction of ‘the short mngs particleas. |

| 2. 'rhe datomimtion of the smrgy ozr thc recoil nuclous.'

P The prounct of a heavy backp'ound in the case of high

 intonstty beams (~10° 2 10% partiples/oe).

; 4, The tomtion of u niml from the reeoﬂ mcleus detec~

» tor in ordor to include :l.t :I.n the mgic mvhue.

_ fhis wox-k in ‘which it hu bun nlod ks wide 53\9 apark cham-
bar with a drirt chubcr located 1a ‘thn :tm'nu- is devoted to
the ap.mantnl zmrut:lption or th\wa probim. i
v 'l‘he appncation of the -pnrk cmilbur- 1"0«.- dctm ting&.—par— '
ticle stoppm in tho Ml’.t"l gul Bby uin; thlo y\m scintil-
Iaticn as triwr hu bun luuontod .ln 1964 br mnmun ot

 :1 /. Prsctioany, lncil & -othod w not frouul mppllcnt:lon
'aiiec 1n ordug to rcduoo thc olu-bor ltmung in cave of high
v 1ntom1ty beams it ie mnury to docinme mimory time of the
' chnber up fo 2-3 niemmnd by 1ntrodu¢.mg sone «lm.trone-
gativc guu :lnto tho ohubor ~hich quench - the scintillation,
Benidoa, there m ‘some dirficultin uon\ucted \with J\iﬂht col-
lection from' la'rga volml. i j;

In ‘She ‘work /2/ in the first timé un .L-pu-ucxo detector
in the form of a t!u.n laycr {~30 )m) of lninofnr (%28) coated
on one of the. _clu-bor',,u electrode has 'bcnn\placod inside the




chambher's volume in order to uhtain & trigger pulse from thc
ak-particle. It Las been shown the poasibility of the Opara-
tion of the spark chmuber,s direatl,:r ‘exposed to high im_;:angity,
beams (~ 109 eq.‘ quanta per setcond). However, such a 'de%ic# does
not allow to measure the mnge c\f the »‘dctccted particles,

A new nethod of obtn:l.ning trigg&r pulse from oL-particlou
and their detcetion 1n ‘wide gap ap\\rk c)mnher with the halp of
multiw:lre proportionnl chanber !ma bcen mggntod in the work
/3/. Tals lethod almwod to rlcord tha mtoﬁpagt of -particln
in the eha.abtr‘- gss and to- ‘messurs thair»\enprg: by means of their
renge.Gas mixtures He¥s co,_.(v; - )7 - HO(0.1 ~ 0.4%) hav§ been
studied ir thc 'ork. - ‘

In this papor uc duer:iho n dotcctﬂr 1& which a drift chnl-
ber /4/ hus boan naed %o trigger the upm\-k chanher.Ths distance
between the uorking phnca or the drift chasber 1- 6-7mm. The re-
coil nucle!. are detected bx tho spark chambey (Fig.1, !‘rmpn-
rency of the drift chasber is ~ 95% for duoparticles,

'.lhe gns lixtm rnzm the detecter waw z\bonn from t!.-
requj.reunta of detection of lov nnergy recolil nuclﬂ.\. of thc re-
liable operation of the npark clunbor ond of thw possi bilit,y of
the anall quant:l.t: electronegative gas .ddition, As in the 'qu
/3/ it has bun chomen l!e4 with variou’ adnixturns which may ai-
80 !BI"TQ as 8 targﬁt :for s grut number of problows in photopio-
duction. /5/. Var:l.oua ~<as mixtures have been studied: n«‘uoa}* ®y
Hets c:x4(o.5 - 5:». Het+ €0,(0.5 - 10%), He* + Frevn-12(0.1 -2%).

Yorking, with pure He* the spark chamber's memory 1€ 803100

]»ams wh:lle a urx 'm" workilg rogion ror the voltage of

) ""F”



the drift chawber is obtained which reﬁuireé a high stabiliza-~

tion for the high voltage source (mg.a). Inaigniricﬂnt methan

and freon admixtures hpron nharply 'ehe n‘orking characteristics
of the drift ohuber and decrouo tbc epark chnlber's mcuory

time.in the cawe of He +15 CH +o, % froon-12 admixture we have
ratio of the upl:ltudn from g( -pmrcu and electrons obtained :
}3~ 30, the pulne from an of -p-rticle nd the spark chamber's

memory time being 3 nv and 3 sec, reupectively.
A photograph of the tmcka of & -pu-ticlu fmm Pu°>? (E

5,2 lc\*) atoppod in the gas or the spark chamber is shown in l‘ig.B.
A dirfuu luﬂwaenme u'iuu fro- the ond of the track up to the
upptr rrlactro«..a whne rocording thc 'topp.g.l in the spark cham-
ber. 'I'he m!aaureuont of tho ttack'a lcngth allows to determine
the. o‘nery ot the reco:f.l mclou- with an wcurncy ~15% at B,
3 lo'f. l'hl etﬁcioncy of the dotection of a recoil muclei by the
| arift chamber is higher than 90%. |

‘I*he loadins charactoristics ‘of the detector have been stu-
died nth a T-quanta boa ut an intensity ~ 2. 108 eq.quants per
socoui. 'l'he ben with 6 x &az cross section passed at a dis -
4 tance of Zc- fron the cathodo of the dritt chamber, The pulce am-
plitude speatnm fron the drift chamber was recorded by a pulse
he:l.g,ht aml;rzar, A -s-particles from an uncoll:l.nate:d Pu23980urce
palled through a 20 nicron thick nvlar fou and sntersd into the
l.nlit:l.vc volune of the dr:lft chanber. The results of the measurec-
ments az'( ginn :ln Fig.«l. In order to 1nereaae the londing s 10mm
aluun:lun phte wara ,lacod be:tore the detector which gave ~ 107

| eleqtron—positron pairs per second.



it 18 scen from Pig.4, that rbr the chosen ccnditions
the pulse height fm the mrticlu with. nin:lui ionining
powsr are nainly in tho ragion ot the noiaca of the pr.i-
plifier, Choosing an’ nupropriate rcgiatration thrunhold one
may supprees with 100% erriuiency the backgroun& ofthg pri-
mary beam and detoct oanly the rscoil mxcloi. ,

Roduoing the prlalurc 1n .the detactorts uorkin;hvolu-e
one mey increass thc ratio dﬁs as well as the range of the
recoil muclel (He*) with kinstic energy B,7 0,2 - 0,3 MeV.

1 new variant of the ﬁs;ice le construcied in -hiéh the
lowsr olqatrbda'q: thoflpcrt“chaubér serves us a cathode for
the drittvcha-bér-qnd bial pis-eav%hroughftho sensitive ‘o~
lume of the drift chamber (Fig.1).

In conolulion tho anthorn -»nx to thank A.Ts. Amatuni,
?.I.Khuritonov and Y.l~xuksrav for useful diaeulliona and,
L.A.Jirove for- the help during the -tudy of the dotector

with the nocalorator._
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Pig.1. The conatruction of the detector for recoil mucled.
1. Spsrk chamber, | '

2. Drigt chubor. o , :

Fig.2. The vultage dnnonﬂluc of thn puln hoishts on the sig-
nal ‘wirss of tho dr:lft chmbcr fm &-particlu and
electrona for pnro htlin und holiu r:lth ndnixturna

| (1% ca4+ o,ss fmn). e

Fig.3., A typical photograph of thc stoppage of an oL-pu-ncle.

Fig,#. Fuias height nptctm rmn thc dr_iﬁ chanber exposed di-
rectn to 8 X-quanta bu-.
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