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BBErUEHI1E 

B 60JIbUIHHCTBe ra30Bb1X ,neTeKTOpOB HOHH3HpYIOlUero H3JIYtIeHIDI 
B KatIeCTBe ra30BOrO HanOJIHeHHH npHMeHHIOTCH CMeCH ra301;J (conepzca
mae MeTaH, H306YTaH, H l'.n.), xoropsre MOrYT 06pa30BaTb C B03.n;YXOM 
aspsraoonacasre CMecH. B cnysae YTetIKH paõosero rasa H3 nerexropa (npo
nOpUHOHaJIbHOH xaraepsr) nOHBJIReTCH B03MO)f(HOCTb sspsraa H rroapezcne
HIDI ,nOpOrHX H CJIO)f(HbIX YCTaHOBOK. ll03TOMY B Q>H3HtIecKHX 3KCnepH
M.eHTax C npHMeHeHHeM 60JIbUIHX ra30BbIX ,neTeKTOpOB 06bltIHO B YCTa
HOBKY BKJIlOtIeHa CHCTeMa CJIe)f(eHHH aa COCTaBOM H YTetIKOH paõoser-o ra
sa /11. 

31'01' Bon~oc B nOJIHOH Mepe xacaerca neTeKTHpYlOlUeH tIaCTH cnexrpo
MeTpa APEC 2/ , npenaaanaxeaaoro ,nJIR H3ytIeHIDI penxax pacnanoa H 
B3aHMO,neHCTBm1 MIOOHOB H nHOHOB na 71+ nyxxe Q>a30TpOHa OHHI1. 
J(eTeKTHpYIOIUaR: xacrs COCTOHT H3 CHCTeMbl UHJIHH,lJ,pHtIecKHX, KOaKCllaJIb
HO paCnOJIO)f(eHHhIX npOnOpUHOHaJ1'bHbIX xar-rep (UllK) , pa60TWOlUUX 
B npOTOtIHOM pexcasre. B xasecrae O,nHOrO H3 BapH3HTOB paõosero rasa 
B03MO)f(HO npasreaeaae CMeCH: 75% aproaa + 25% H306YTaHa + 0,5% Q>pe
OHa. 

UeJIblO paõorsr õstna peaJIH3aUHH OTHOCHTelIbHO npOCTOH H ,nOCTaTOtIHO 
Ha,ne)f(HOH CHCTeMbI CHrHaJIH3aUHH YTetIKH -paôouero rasa B npOCTpaHCTBO 
Me)f(,nY OT,neJIbHbIMH UllK, 3anOJIHeHHOe B03,nYXOM. 

OllHCAHI1E CI1CTEMbI 

rUJIR HH,lJ,HKaUHH B03MO)f(HOH YTetIKH paõosero rasa pa3pa60T3Ha CH
CTeMa, B KOTOpOH npawreaeaa MaJIeHbKaR fiJIOCKaH npOBOJIOtIHaR: xasrepa. 
Pa60tIHH 06'beM xasrepsr HMeeT paasrepsr 100 X 50 X 25 MM. Kasrepa HMeeT 
TpH npOBOJIOtIHbIX 3JIeKTpO,na - naa BblCOKOBOJIbTHbIX xarona H nenrparrs
HblH aaon. llpOBOJIOtIKH aaxpenneasr aa CTeKJIOTeKCTOJIHTOBbIX pasrxax 
C uiarosr 2 MM. PaCCTOHHHe Me)f(,ny 3HO,nOM H KaTo,nOM 6 MM. AHO,nHble 
npOBOJIOtIKH 3aMKHy.Tbl .nJIH csesra oõurero HOHH3HpYIOmero TOKa. 

Ha pac.I npaaonarca 6JIOK-CXeMa armaparypsr, npHMeHHeMaR: xa
Mepa paõoraer B pexcasre aenpepsrsaoã nponyaxa aosnyxa npa nOMOIUM 

BH6paUHoHHoro aacoca. B03,nyX B xasrepy nocrynaer H3 rpex MeCT nerex
THpYlOmero 60Kca, B KOTOpOM paasreineaa CHCTeMa unK. 

·nOHBJIHlOlUHHCH npa orrpeneneaaovr aanpaaceaaa TOK HOHH3auHH 
nonaerca C aaona xasrepsr aa nepasrá xacxan (O A1 ) YCHJIHTeJIH/3/ 
(pac.â) . BTOpOH xacxan (DA2) 06ecne.98.a~bIXO,nHOH TOK, ,nOCTaTOtI
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Puc.l. EIlOK-CXeMa annaparypst. K -- «auepa, H - uacoc, BH - eucotcoe nanpn
JlCeliUe, Y - y cunurerui, R - conporuenenue. 

VD1-VD3 

VDl 

VD2 

VD3 

KO 522r 
PA1-M2 GOM 

(1 00 MKA) 

BblXOÕ 

~ 

...l.R2 ~ 
, 5,1K 
-12 f> 

C1 ~ 
100M'1R3 

4,7K 

DA1·544YD2A 

+12B 

9,1K 

Puc.2. Ilpunuunuansuan CXe.Ma ycunurens, 

KC139A KC141A VD3-.KC147A VT4-KT3'15f 

HL1 

--liJ 
SA2-12 f> 

36(c5-5) 

KT 8011 

VT2,VT3, 
VTS...KT361f 

~" .," cp~ 2K 
R14 1IJ 

Puc.3. CXeMa oneparuenoü CUZHaJlU3a14UU. 

2 

Hhla )];JUI ero peracrpanaa MI1KpOaMnepMeTpOM co nncanoü )];0 1000 MKA. 

YCl1JleHl1e sroro rcacxana perynapyerca nOTeHI~l1oMeTpoM R9. B nauier-r 

crrynae cYMMapHhIM K03<pqm~l1eHT YCHneHHR no TOKY COCTaBJIReT 10 4 . 

Ha BhIXO)];e DA2 YCTaHOBJIeHhI LllYHTHPYlOlUl1e ,u110,ubI(VD1-VD3),orpaHl1tIl1

aarourae MaKCI1MaJIhHhU1 TOK tIepe3 PAI na yponae 80 MKA rI n03BOJIHlO

urae I1CnOJIb30BaTb CTpeJIOtIHhIM npaõop nma M26üM co LllKaJIOM no 

100 MKA. Ilpnõop PAI n03BOJIHeT Bec.TI1 nerrpepsransrã KOHTpOJIb aa ypoa

HeM I1QHI13all;110HHoro TOKa B xasrepe. 

YCTpOMCTBO OnepaTI1BHOM CI1rHan113a~1111 (pnc.S) COCTOI1T 113 BXO,u

aoro xacxana (VT1) , ,ul1cP<pepeHIU1aJIhHoro xacrcazia (VT2, VT3) YCHneHI1H 

Cl1rHaJIa, I1CTOqHHKa nl1TaHI1R (VT4. VD3) 3BYKOBoro r eaeparopa /4/ 

na MI1KpOCXeMe (DD 1) 11 xacxana caeroaoü carnarraaauaa. Ilorenuao
vrerpor-r R7 YCTaHaBnHBaeTcH nopor QYBcTBI1TeJIhHOCTH YCTpoMcTBa 

B aaruer-r cnyxae 30 MKA. Ilpenycvrorpeaa B03MO)f(HOCTh OTKJ1lOQeHHH 3BY

KOBOM Cl1rH!illH3aUHI1 BbIKnlOQaTeJIeM SAl. 

la 

IlPHHUI1Ii: .IlEfiCTBI1H l1 PAE04l1E XAPAKTEPI1CTI1KI1 

Ilpamnm I1H,uI1Ka~HI1 YTetIKI1 paôosero raaa OCHOBaH na oõaapyxcen

HOM 3<p<peKTe Bnl1HHIDI cO)];ep)KaHI1H 11306YTaHa B aosnyxe na BeJIl1tIl1HY 

nanpaaceaaa na rcasrepe, npn KOTOpOM 110HI13a~HOHHhIM TOK )J.OCTl1rHeT 

ypOBHH HaChllUeHI1H. Ypoaeas HaChlmeHI1H HOHI13au,110HHoro TOKa onpene

JIeH orpaaauaaarourara COnpOTI1BJIeHHeM, BHYTpeHHI1M COnpOTI1BJIeHl1eM 

xar-repsr 11 BXO,uHbIM COnpOTI1BJIeHl1eM nepnor-o rcacxana YCl1nl1TeJIfL 

Há. pac.d npI1Bo,uHTCH 3aBI1CI1MOCTI1 YCI1JIeHHOrO HOHI13aUHOHHoro TOKa 

01' HanpH)f(eHI1H na xar-iepe. Kpl1BaH 1 cooTBeTcTBYeT paõore xar-iepsr 
B CYXOM aosnyxe (OTHOCHTeJIhHaH BJIa)f(HOCTb 30%) 6e3 nparaeceü, icpn

BaR 2 nOKa3hIBaeT 113MeHeHI1e TOKa npn HaJIl1tIHI1 1% 11306YTaHa 11 3% aprona 

B aosnyxe. Kpaasre 3 fI 4 nOJIytIeHbI B anaJIOrl1QHhIX YCJIOBI1HX, HO c npn

MeHeHl1eM pa,u110aKTI1BHOrO I1CTOtIUMKa 113JIYtIemm, (90 Sr ) • 
Ha OCHOBaHl111 aHaJII13a 113MepeHHblx xapaKTepl1CTI1K 6hIJI BhI6paH 

B KaQeCTBe paõoxer-o pemHM 6e3 pa;:I.110aKTI1BHOrO I1CTOQHI1Ka. B 3TOM crry

xae xapaKTepl1CTI1KI1 xpyrsre 11 113MeHeHI1e 01' HYJIeBOM BeJ1WU1HbI TOKa 

nq HaCbllUeHI1H npOI1Cxo,uI1T nOtITI1 CKaQKOo6pa3HO (na YtIaCTKe 30 +50 B). 
Paccroanae Me)f(ny KpYThIMI1 YtlaCTKaMI1 xapaKTepl1CTI1K ,uJIH tll1CTOrO B03

nyxa 11 sosnyxa c npasrecsro 11306YTaHa COCTaBnn:eT 100 B. 31'0 n03BonHeT 

Puc.a. 3a8UCUMOCTU YCUJlelili020 UOHU3a

qUOHH020 roxa (8 eàUHU~ IK/ I KI-V or 

nanpssceuun na Ka.M ep e, IK -- TOK 'ue
pes xauepy, IKIr TOK HaCblU4eHWl: 1 
eosõyx, 2 - eosàyx +1% usoõyrana, 
3,4 - anaaoeuuuue xapatcrepuctutcu 
c paàuoatctueuusc uouusatopou. 3,6 ~ 

3 



10 [ r rIK 
IKH 

1% 0,5% ,0.5 ~ I 

Puc.5. Bonst-aunepnue xapaKTepUCTUKU LLJIH CJIYtIaH npHMeHeHHH HH)J;HKaTopa B YCJIOBHHX BhlCOKOM BJIa)KHOCTH
 

~ «auepu õnn pasuux 3HalleHUU coõep- npe)J;YCMaTpHBaeTCH CHCTeMa OCYllIeHHH aosnyxa npa nOMOI.IJ;H rarpocrcona

»canun u306YTaHa 6 CYXOM eosõyxe. tíecKoro BeI.IJ;eCTBa IDIH nYTeM KOHAeHCHpOBaHHH H36hlTOtIHOH BJIarH OXJIIDK


neanevr aosnyxa H nOCJIe)J;YIO'J..I..J;ero ero aarpena nepen nocrynneaaewr B xa


Mepy, KOppeJIH[(HH Me)K,ny pa36pOCOM HanpH)KeHHM HaChlI.IJ;eHHH, rexrne
0% 
parypoa aosztyxa H arxrocrpepmar-r )J;aBJIeHHeM ae .Ha6JIIO,nanaCb.

U
1KH 
Kol . 

I
 
3AKJ1I04EHI1E
I 

".1: Ilpaõop, npencraaneaasrã B )J;aRHOM paõore, nOKa3aJI xopoume rca
4,3 I tIeCTBa, TaKHe, KaK cTa6HJIbHOCTb paõorsr H tIYBCTBHTeJIbHOCTb npn ,nJIHo t , ,L ./ ./ 

TeJIbHOM HCnOJIb30BaHHH. OH Ha,ne)KHO perncrpapyer nOHBJIeHHe Z. 1% H30
4,2 4,3 U. Kf> J 6YTaHa B aosnyxe. B HaCTOHI.IJ;ee BpeMH HH,Z:(HKaTOp HBJIHeTCH COCTaBHOM 

tIaCTbIO CHCTeMhl r-asooõecrreneaaa YCTaHOBKH APEC. 

Puc.6. Saeucuuocn, uanpsocenus uacu• 
I I f

tuenus OT coãepscauus u306YTaHa , I
,
 

e eosõyxe. o 1 % U30õ"YTOHO JIHTEPATYPA
 
~ 4,21 

1. Rutherford Lab.Int,Rep. RL-75-007, 1975. 
2. Baranov VA. et a.1.N1M,1986,B17,p.438.' 
3: AKUMeHKo C.A. U õp. OHJ/H, 13-82-835,,ay61la, 1982. 

to 4. EOPUC08 B., Ilaptuu A. ''Paàuo'', 1985, N°3, c.50. 
IK 
T;. 

0,5 

3,4 

YCTaHOBHTb paõonee HanpJDKeHHe rcavrepsr TaK; tIT06hl npa npOXO)K,lJ;eHHH 

qHCTOrO aosnyxa HOHH3aUHOHHoro TOKa ae õsmo (B npenenax qYBCTBHTeJIb

HOCTH YCHnHTeJIH) ,. H npa nOHBJIeHHH npHMeCH H306YTaRa (?;: 1%) TOK 

6hlCTpO nocraran ypOBHH HaChl!..QeHHH. Bapsraoonacayro CMeCh c B03,nYXOM 

H306YTaH oõpasyer npn KOHueHTpaI..J;HH B npenenax OT 1,8)];08,4%. 

Ha pac.õ npaaeneasr aoasr-asmepasre xapaxrepacraxa xaxrepsr npa 
paaasrx conepacaaaax H306YTaHa B CYXOM B03,1J;yx:e. 3aBHcHMoCTb BenHqHHhl 

HanpH)KeHIDI, npa KOTOpOM ,nOCTHraeTCH HOHH3aIJ;HoHHhIM TOK aacsnneaaa, 
OT conepzcanaa H306YTaHa B aoanyxe noxaaaaa aa pac.G, 

EhlJIH TaK)Ke HCCJIe,nOBaHhl xapaxrepacrmca KaMepbl ,nJIH paanoü lJ 
OTHOCHTeJIbHOM BJIa)KHO~TH rrpoxonamero aosnyxa. OTMeqeHO, qTO c YBeJIH

qeHHeM \ÜTHOCHTeJIbHOM BJIa)KHOCTH (> 60%) KpYTH3Ha xapaxrepncrmc 
YMeHblllaeTcH (pHC.7) H HHL\HKalunl HanHqHH H306YTaHa no npe,nJIO)KeHHOMY J
 
npHHIJ;Hny CTaHOBHTCH HeB03MO~OM. <1>opMa KpH,BhlX CTaHOBHTCH nOJIOrOM PYKonHCh nocrynana B H3,naTeJIbCKHá OT,neJI 
npa MaJIO H3MeHHIOrn;eMCH HanpH)KeHHH nacsnnenaa. 

r
 
23 'OKTH6pH 1987 rena. 
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HET llH llPOEEllOB B BAmEA EHEJnfOTEKE? 

Bu MOXeTe nonyqHTb no noqTe nepequcneuuue HHXe xuuru, 
ecnu ouu ue 6unu 3aKa3aou pauee. 

.li7-83-644 Tpynu Me~yuaponuoft mxonu-ceMHnapa no 
~H3HKe THXenux HOHOB. AnymTa, 1983. 

.li2,13-83-689 Tpynu pa6oqero coue~anus no npo6neMaM 
H3nyqeHHH H neTeKT&pOB3HHH rpaBHT3UHOHHUX 

6 p.SS K. 

uonn. ,lly6ua, 1983. 2 p.OO K. 

.li13-84-63 Tpynu :xr Mexnyuaponuoro CHMD03HYMa 
no snepuoft 3neKTpouuxe. EpaTacnaaa, 
qexocnouaKHH, 1983. 4 p.SO K. 

.liZ-84-366 Tpynu 7 Me-nyuaponuoro couemauus no 
npo6neMaM KB3HTOBOH TeOpHH nonH. 
AnYIDTa, 1984. 4 p.30 K • 

.li1,2-84-S99 Tpynu VII Mexnyuaponuoro ceMuuapa no npo6-
neMa'f ¢H3HKH B>ICOKHX 3Hepru!i. .!ly6ua, 1984. 5 p. 50 K . 

.li10,11-84-818 Tpynu V Me-nyuaponuoro couemanuH no npo6-
neMaM MaTeMaTuqecKoro MonenHpouanH~,npo
rpaMMHPosauun H MaTeMaTuqecK~ MeTonaM 

.li17-84-850 

.li11-85-791. 

.li13-85-793 

pe~eHHH 6H3HqecKHX 3anaq. ,lly6ua, 1983. 3 p.SO K . 

TpyLJ~,~ III ~le:.:nynaponnoro cHMIJ03HYMa no 
H36paHHUM npo6neMaM CT3THCTHqecKOH 
MeX3HHKH. J~6na,1984./2 TOMa/ 7 p.75 K • 

Tpynu Hexnyuaponnoro couemauus no ananHTH
qecKHM ouqucneHHHM Ha 3B~ H HX npHMeHeH~ 
B TeopeTuqecKOfi QH3HKe. ,lly6na, l985. 4 p.00 K . 

Tpynu XII Me~yuaponuoro CHMD03HYMa no 
HACPHOM 3neKTPOHHKe. ,lly6ua, 1985. 4 p.80 K • 

.li4-85-851 Tpynu Hexnyuaponnoil mxonu no CTPYKType 
Hnpa. AnymTa, 1985. 3 p.75 K. 

.li3,4,17-86-747 Tpynu V Mexnyuaponuoil mxonu no ueiiTpounoil 
~H3HKe. AnymTa, 1986. 4 p.SO K. 

Tpynu IX Bcecom3uoro couemauus no ycxopu• 
TenHM 33PHKCHHUX qaCTHU. ,lly6ua, 1984. -
/2 TOMa/ 13 p.50 K. 

.lil,Z-86·668 Tpynu VIII Mexnyuaponnoro ceM&uapa 
no npo6neMaM ~H3HKH BUCOKHX 3Hepruil. 
,lly6ua.J986. /2 TOMa/ 7 p.35 K. 

.li9-87-105 Tpynu X Bcecom3HOro COBe~aHHH DO YCKOpH
TenHM 3apHKenuux qacTun. ,lly6ua, 1986. 

/2 TOMa/ 13 p.45 K. 

.li7-87-68 Tpynu MexnyuaponuoA mxonu-ceM&uapa 
no ~H3HKe THKenNX HOHOB.,lly6ua, 1986 7 p.10 K • 

.liZ-87-123 Tpynu Couemauus "PeuopMrpynna-86". 
,lly6ua, 1986 4 p.4S x. 

3aKa3Y ua YDOMHHYTYe KHHrH MOrYT 6YTb uanpauneuu no anpecy: 
101000 Mocxua, fnaunoqTaMT, n/H 79. H3naTenbCKH~ oTnen 06benuueuuoro 
HH.CTHTYTa snepuux uccnenouauuil. 

Brumo 10. H .np- 13-87-764 
CHrHanH3aTop yTeqKH pa6oqero ra3a 
H3 nponopu;HoHanhHhiX KaMep ycTaHOBKH APEC 

Pa3pa60TaH H C03,[(aH HH,[(HKaTop CHrHanH3aiJ;HH yTeqKH pa6oqero 
ra3a H3 nponopu;HoHanbHhiX KaMep ycTaHOBKH APEC_ OH no.naeT cHr
Han TpeBOrH npH llOHBJieHHH CO,[(ep)KaHHH H306yTaHa 2. 1% B B03-
,nyxe, HaXO,[(HIIJ;eMCH B 3aMKHYTOM npOCTpaHCTBe, OKpy)KaiOIIJ;eM Ka
Mephi. OcHOBHOH qacTbiO cHrHanH3aTopa HBJIHeTCH npoBoJioqHaH 
KaMepa, pa6oTaiOIIJ;aH B pe)KHMe HenpephiBHOH npo,nyBKH 3THM 
B03,nyxoM. llpH ,[(JIHTeJihHOM llOJib30BaHHH npH6op llOKa3an Ha,[(e)K
HYIO H CTa6HJibHYIO pa6oTy. 

Pa6oTa Bhmonueua B Jia6opaTopHH H,nepHhix npo6JieM 011HH _ 

Coo6weuue 061>e.rxHHeHHoro HHCTHTY'fa .ll,llepH&IX HccnenosaHHii: . .Ily6Ha 1987 

Vanko J. et al. 13-87-764 
Signaller of the Working Gas Leakage 
from the Proportional Chambers of the ARES Facility 

A signalling apparatus of the working gas mixture leakage from 
the cylindrical multiwire proportional chambers of the ARES facility 
has been developed and built. It produces on alarm signal, when the 
isobutane content in the air surrounding the chambers exceeds 1%. 
This air is continuously blown through the small multiwire chamber 
that is the main part of the apparatus. The device has been reliably 
and stably employed for a long time. 

The investigation has been performed at the Laboratory of Nu
clear Problems, JINR. 

1 Comn,unic:ation of the Joint lnstitute for Nuclear Research. Dubna 1987 
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