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1 d«t*etocr eoaalatlag of tbt ooakiaatloa of a drift *nd « «i-

d* e*P •park »li—iwa aad 4*в%мг1 to d«t«et r«eoil uucl«l *top-

piaf l a the apark eaaab«r «ut Is d»aeri»«d. I t la abown» that b;

ualae aa appcoprlat* dleorleiAfttloa th* 4»*»etor allowa to detect

reliably the recoil auelei i a ОД* pr*aeao« of iateaaire electron

and ^-чм*а*а beaaa.

Yerevan f^tralaa Iaatitate



The detection of th« recoil nuclei ..i» the elementary partii

1* interscUoafc «Hove to ideniifj more reli«\My the reaction

channel «ad to determine the interaction poin*, the range end

the production eagle of the recoil nucleus.

The following difficulties ariee «faen one tries to cone -

truct recoil nucleus detector:

1* The detection of the ehort range particle».

2. The determination of the energy of the recoil nucleus,

3. Ihe presence of a heavy background in the caee of high

intoaelty beaae (#v10 « 10' part;iclea/iHfc) •

4* The formation of a aignal from the recoil aueleue detec-

tor in order to include it in the logic tuvheme.

- This work in «hieh it hee beea need л «Ide gap «park cham-

ber with a drift charter located la tho feiwr ii deroted to

the experiaejital imreetlgstion of thi»«e

The application of the aparfc chiiabera fcr detectingJL-par-

ticle «topping 4* the oheAber
f
e gte by uelng tb* gii» acint il-

lation aa trigger haa been enggeeted In 19€4 bj •'р€йфшйм1п et

al /1/.Practically» each a aethod hae not found «tpplt.catioa

aimce in orde^ to reduoe the ehaaber loading in cane «f high

intensity beams it ie neeeeaary to deciieaae шлтогу time of the

chamber op to 2-3 mioroeeoond by introdiicins еояе «lootrone-

gatiwe gaaee into the chamber -hieh qtaeuch the ecintilXation.

Beaidee, there are «one difficulties cowtected with li^t col-

lection from large Tolumee* '

In the work /2/ in the firet tie* «a jL-parHcl* dotector

in the form of a thin layer (/v30MM) of lominofor (U&) coated

on one of the chamber*e electrode has been placed ineide the
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chamber*я volume in order to obtain a trigger pule» from the

<jL«particle. It isas been ehown the possibility of the opera*

tion. of the spark chamber» directly exposed to high intensity

beams {ы 10° eq. quanta per second)* However» such a device does

not «How to measure the rang» of She detected particles.

A new method of obtaining trigger pulse fro» Jv-particlee

and their detection in wide gap apark chamber with the help of

multiwire proportional chamber haa Ычш «suggested in the work

/3/. 3Ma method allowed to record the etojspags of A -particle*

in the chamber• a gas and to measure thair energy by mean* of their

range,Gas nixturea H**+ С О ^ Ш - 14)f • B^O(O»t » 0,4*) h«Tt been

studied in tho work.

In thla paper we describe a detector in which * drift cham-

ber /A/ hae been naed to trigger the sj»a.\»k ohamber.The distance

between the working plaaea of tfce drift с^шюЬег is 6-Tmm. The re-

coil nuclei art detected b^ the spark chamber (?if*1)* Transpa-

rency of tae drift chamber ie/w 95£ for <JL-particl«e«

ihe gaa mixtrtre filling the detector mm ^boevit from tke

requiiementя of detection of low energy recoil m»el»i
v
, of the re-

liable operation of the spark chamber nd of live posnibilitj of

the snail quantity electronegatire gas i dditiot\« A« in the work

/3/ it has been chosen He* with rariou ? adoixtnvflu which may «I- •

so eeiTe as a target for a great number of problwiMi in

due tic n /5/. Tarloas <saa mixtures here been studied: н

Н И + (1^(0.5 --ЩК Ht
4
^ C0

2
(0.5 - WJt), Hs

4
 • Ir«tfm-12(

Working with pure He
4
 the spark chamber 9 mamorx ie

Мае» while а тегу "amrrow* workimg region for thi wltaije of



the drift chamber is obtained which requires a high stabiliza-

tion for the high voltage source (Fig.2). Insignificant methan

and freon admixture»improve sharply the working characteristics

of the drift chamber and decrease tbe spark chamber's memory

time.In the came of Неч-ffl» .CHv+0.,.5% freon-12 admixture we have

ratio of the amplitudes from p( -particla snd electrons obtained

4 Ч ~ 30» the pulse from an of-particle and the spark chamber's

memory tine being 3 mv and 3 sec» respectively*

A photograph of the tracks of A -particles frc» P u
2
^ (E^ *

5,2 Me?) stopped in the gas of the spark chamber is shown in Fig.3.

A diffuse luminescence arises from the end of the track up to the

upper nlectro£« while recording the stoppages in the spark cham-

ber. The measurement of the trade's length allows to determine

the energy of the recoil nucleus with an accuracy >v 15% at S * ^

3 MeT, The efficiency of the detection of a recoil .nuclei by the

drift chamber is higher than 90%.

The loading characteristics of tbe detector have been stu-

died with a If-quanta beam at an intensity ~2.10 eq. quanta per

second» The beam with б s 8 к cross section passed at a die -

tance of 2cm from the cathode of the drift chamber* The pulse am-

plitude spectrum from the drift chamber was recorded by a pulse

height analyzer, эС «-particles from an uncolllmated Pu
239
aource

passed through a 20 micron thick wylar foil and, entered into the

sensitive volume of the drift chamber. The resulte of the meaaurc-

otenta art given in Fig.4. In order to increase the loading a
• . . . . . - . , : • • • ' „

aluminium plate ware placed before the detector which gave •v 10

eleotron-positro» pairs per second.



It la seen from Fig«4» that for the chosen conditions

the pule» height fro» the particles with miaiaal ionising

power are mainly ia the region, of the aoiees of tht p m a -

nlifier. Ghooeiaj an appropriate registration threshold one

may suppress with 100$ efficiency the background of the pri-

sary bean aad detect only the recoil sucloi.

Reducing the pressure in .the detector's workiag^ Toluee

one яму increase the ratio **/(& as well as the range of the

recoil nuclei (He
4
) with kinetic energy В

л
> 0,2 - 0,3 MeTT,

A new variant of the device ie constructed in which the

lower electrode of the apart: chamber serves us a cathode for

the drift chamber aad beam pasaee hrough the senaitive ro-

Ivm* of the drift chaaber (?ig.1).

In coBclueion the authors w^st to thank Jt.Ta. Jlxatuni»

V.M.KharltonoT aad V.M.Kukarev for useful diecuaaioaa and

L.A.Jirova for the help during the atudy of the detector

with the accelerator*
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Fig«1. The construction of the detector for recoil nuclei.

1* Sp&arifc еЪамЬт, • .. .'• :.

2, Drift chanbe?.

Fig*2» The voltage dopeademoe of tk« pulae heights oa the eig-

m l wires of the drift «bwabar trorn oL-particlee and

electrons for pare hello» «sd helitm with, adadxtores

(1* C H ^ 0,5* f«oa)*

Fig.3. A typical photograph of the stoppage of su at -particle.

Fig»4. Pulse height speetrxm from the drift cheaber exposed di-

rect J.J to а У «quanta Ъеел,
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