
CDDlllll1 
DllIelllllllrl 

IICTITJTa 
IllPIWI 

ICCllllaall1 
IJlla 

13-86-530 

B.H.8JlHOrp&.qOB, A.H.A.teeB, H.A.B8Jl8HAJlHB, 
B.n.S8JI8HAJlH, 3.n.BIlHOrpBAOaa, r .B.rYC8poB, 
A.C.KopaI'llH* 

ABTOMA'I'H3HPOBAHIWI CMCTEMA 

r A3OOBECIlE'lEHHH BOJIblUHX JJ.PER«>BYX KAMEP 

*HHCTHTYT tMSHKH awCOKHX 3HeprH~, CepnYXOB 

1986 




•• 

~' 

u 

,1. 
1,1 

~~ l"t't,;~ 

~ ,1. ~I\,&~.~ 

1" ;.V:: 11 ," 

l"tt'. ,f' 

~, , 

./0 

.. , 

~'l 

"1'1:, 

,,/ 

.~ 

J. 

I 

r/)l' .' 

1I.\.n ...~rl ! 

'_\' \'8 

I. 

IIP,~ 

ri, l/I" 
r., ., \. ~ 

" '. 

1 
1 '~ 

v;,ll'~,l I 

;.
",t 

~, w 
\" \ I.. 
'li 

~(, 

11» 'VI 

" ~.l 

, -.1' 
~ 

r t,' 

H .li' 

,h'" I. "<:r ) ,r". '.,;, 

f'! ' 'J., $ 
.: \ ';~, :':;" ..:', .. '\: 

""'.f ,,:~l:i '4;,1,. 

I .r:', 'W 
• ,I ., .'\ 

l~~ fF1 l~ h 

! t'''f; I'," '11 '1~,''Jfl 
'~\. 1':11 Y " ....., i~, ,,.,~,'4' ~ I':" 

li; 1/~ , ~.,~t t ~W f 'I:l l't h 

l "'~Y.l.", ~ rtll,jm ~ + loi 

I' ~"(b ~.~ ti 

II 

J 
; ,~t..: ',' ~ 

~ 
LI' 
-fI ~ ~ 1:, j 

"'1\';.\?"Jl Ti ?l' 

f 
i':,~, I~ rw;:;-~l ta:J.:I\IJ'.~,. I ' '.. w • \. \ ~~ ,( ..I, "'f
1'~~M";,1' I • ,.1 ,P'" .~' ... &•• 'I, I' f •• to' ~. 

"~II ,f. '(1 h, t,~-~' 
~~, l' "'lX 

V' d f~ ~~ r' t: ,/" "'l)
/'t ~, 

1': v
i j~.,r <~ .,~( J:4 1'~\J. 

Ij. I' )'~,'). li'lj, 1 
1ll.r~\.. ".,\ \'l" 1 :0 f

,;l 
1,i')'~,:i t 
"I,.,';:r .\. 

1 '11 
~: r 

'\. ,~\ ~~. ~;~ 

t" ~ h\ 

l'~ ~ 
:;\ \:l ,U ;), 

.~~ 
~It .,..tl"",'1 ~1tI. l ~ ,. '\ "'t',f " 

f ~~I JJ 1\,«s ,j!, \';."l} ~ .'"" I•••' ~JI 
'l~ ., 1 i~ \ !tI. ~I> ~ •• 

I ," I'"~~il Jl~ ~1\l"~'~ , "I "'1;' 't I 
l/f Jt I'M f ~;, 01' fI" .: • 'I "'I lo}. j; 

f \~ li f.i,~"'i:" 
{\U"" c(,.

~' f" "IJ' \,f~:, ~.J4j",.t~ ~'Ill 
d/I-:I., ' ,~ t;,~ 

l'
I~ I 

~, lo,}JJ1- }J' l);h 

~l·~:.;ri "'~ ". {~" 
;J~ f"ll IJ . 11'1 

I ' ~, 

u r l ,h ...1 ~y'~ ~.oI: 
~ fI".'l ~~ It. 11.11, 

\ , (l \,f,
i"

)~ 'I. ",,'" , ·.lt,1~, ~ 

'1):" 
.1'1~í. ,,~" 

~. (\'l 

'" lt1',1 
"~'\ 

~. r~ r 
.~ ,

~e.l. ~ 
....A 'IV'I." ~ I ~r. l' 

\ .~ ~I~,\ 

* 

~ 
I1J~1 ~1. 

I 
.1 11\ 

1.,. 
~ ~i~ ,,~ 

,t Ji: 

t.J'J 
,r' f~ 

""r ;1"1 "y. ~ h l' ~ 

,~ 

I"I-! 

lL 

;;". 

" 
h.J'~ 

[, I, 
, r,~ 1~1I 

qi, 
r "i 

f' 
; '1 " ~' 

"11';',;, ,'~ . 
,
, 

'. t' I 
J(l ,.,"\.,. '.'.I~ I' <\''\lJ\'JI"I.~ t

4"1 

~, 
i'" ",',:W, \, 1l'J~ ~j :l 

".;"1\" :1"" 'I!! li; ,,' 

IlpMMeliHeMbIe na paanasaux YCTaHOBI{8X cxeus ).J)IJI npI1rOTOBJleHM II no
~~ K nOTpe6MTe~ raSOBhlX CMeCe~, 3anO~am~ llCKpOBhle, ~eHWOBhle, 

nponopuaoaansaae M ,!U). KaMepH, MCllOJI1SYIOT npannan mmaMMGeCIWrO CMe
nurnaHWI nOTOKOB c npHMeHeHMeM pOTaMeTpOn. TOGHOCT:O nOKflSaHWI aTme 
npR6opOB HeBeJIRKa, CRopee 3TO H~KaTopH p8CXO~. POTaMeTphl ~ Ma
JIl:DÇ pacxonoa , xoropse B ocnOBBOM npzxenanrca li nozrocaux cxeaax, 
BeC:OMa .n;eql1llJ.RTHU. 
CxeMbl c npHMeHeHMeM .n;MH8MHGeCKOrO CMClliRB8HM.nOTOKOB Tpe6YIOT xopOUlen 
cTa6KnH3auRR .n;aBJI8HKH nepe.n; pOTaM8TpaMfl. 
Bce ll3BecTHRe HaM axeMH HaCTpaRBaIOTCfI a ynpaBJIRIOTca Bpy\lRYIO, Tpe6YIOT 
UOCTOSIHHoro lI8,Il.SOpa a lIaCTOH I<oppeKTlIJ:pOBKH. MHor101e aKCnepIDvteHTaTOpu 
C'iliTWDT y.n;OBJIeTBOpMTeJII:>Hoia: cTa6Ml>HOCTI:> nO,IUlepJK8HIDI KOMIlOHeHTOB CMeCR 

no ±. 5%. 
llpe~o~eHHaH HaMR cxeMa HCnOJI:osyeT npRRUan nparOTOBJIeHHR CM8CH no 

nap~HanDHHM .n;aan8HHRM KOMITCH8HTOB CM8CH,aBTOMaTH3RpOBaH8 H 06SCn8\lE
Ba8T cTa6~HOCTD no~ep~ KOMilOH8HTOB c .n;OCTaTO~O BHCOKOH TOll
HOCT:bID. ôTO SaBHCRT TOJlDKO OT npKMeHHeMNX .n;aTGm{OB .n;aBJIeHRH. 

B HaUleM CJIYtIaS n~HMeHeHhl 3JIeI<TpOlWHTaKTHbte MaHOMeTphl (8KM) co 
illRBnoR °-6 RXC/C~ RJIacca TOllHOCTH 2,5 H nOJIylleao cTa6Ml>HOe co.n;ep
zaaae M8H:hIII8rO l'tOMIlOH8HTa (YI'JI8Kl1CJIOrO rasa) na YPOBHe E)±.0.2%. 
B cxexe npzaeneaa CT8H.n;apTHHe cepzãao Bm~CRaeMhle npOMJlIMeHHOCTHO 
aneM8HTH. CneURaJI:bHoR paspa60TRR rroTpe60BaJI JlHUl:b aneKTpoHHbll dnOK 
ynpaBJIeHHJI (EY), pasMem8HH.1.llft aa O.n;HOn IIJIa Te. 

COCTABHHE 3JIEMElIn:l CMC~ 

CRCTeMB rasoo6ecneGeKRa COCTORT RS raSOBoro ny~Ta, aneRTpoHHoro 
6noKa ynpaBJIeHRH, raarDJl:b.n;epa H coe.n;HHHTe~HHX TPy60uPOBO.n;OB 101 npe
.n;yCM8rpaaaeT nparOTOBJIeHRe 2- a 3 - KOMnOHeHTHolt CMecR (CM.pRC.I). 

ITpKHUHURBJIbHO ·no TaROa cxeMe MOEHo.npHrOTOBKT:b r8aÓBYro CMeCI:> c 
J.lX)6I:IM 1IKCJIOM ROMIlOaeRTOB. 

Ha raaOBOM ny.n:oTe paaMell(eHH raaoaae pe,I(yKTOp~. K KOTOpb1M nonso
~TCH KOMnOHeHT1:l CMeCH, CMeCHTan:o c P8CUOJIOXeHHHMH Ha HeM aneKTpo
KOHT81(rHIiMH MaHOMel'p8MH (SKM). aneRTpOMarIDITlWMR KJIaII8H8MH '(a.u<). 
npe,ItOxpailllTeJIbH1:lM It1IBI1aHOM. a TBlOKe coe,IUUiMT8.n:oHH8 TpyóonpOBO,ItbI H 

apMllTypa.
 

3,IteC:b JiW paSM811(8H an8KTpoHHU! 6nOR ynpaDJI8HIDI c 6JIORBMR nRTaHWI. Ha
 
raarOJl~epe pacnOJIOJKeHH RoHUeB1:le BW<JI1011BTe;rn (RHOUIm). OCYllt8CTBJlSIIOIlUfe
 
r~CK a OCT8HOBKY CKCTeMH.
 

DbUIUitie~HkJa BliCmyr I 
f!J\QJ!UdX HCC.!le.amuumi© 06"\.emmellH... il IUICTHTYT RAeJlHhlX IlCCnen.ODIIJlm; ily6Hn, 1986. 
6H&J1~!(';TEHA '.----... 
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PHc.I 

PAEOTA CMCTEMb! 

nepe~ HaqanOM paOOT~ 3a~geTCR UpO~eHTHOe CO~epEâHHe KOMilOH8ETOB B 

rB30nott CMeCH nyreM YCTaHOH~eHKR Bepx}lit( rrp~~e~OD ~aB~eHMH Ha 
MeRTpOROHT8KTHHx MaHOMerpax. lTpll H8JK8l'HH KHOmUf "lIyCR" EY BKJ]IDqaer 
aNlliI, KoropHtt OrKp~~8eTCn H H8UOllHHer CMeCRT~ ROMITOH8HTOM J I ~o 
3~~Horo ~aBneHKff, SBMHKaromero ROHTaKTH aY~. qepes S8MRHYTHe KOH
r3RTH rrocTynaer CMraan B EY, KoropHa SBKpHEaeT 3MKI H qepeS 0,2 o 
OTKpHB8er aw<2; B CMeCllTallD nocrynaer KOMilOHeHT M 2 H H3nO~reT ero 
AO sanaaaoro ,.nBBJIeHIDI, saMNKaBJUIOrO ROHTBKTI:-J 3K~. 'tapes SBMKHyT1:le 
KOHTBKTU 3KM2 nocTyrraer CHrH8JI B 51, KOTOpua sBKpunaer a~ H qepes 
0,2 c oTKpHBaeT a~~3; B CM6CllTeJID nocrynaer KOMITOHeHT 5 3, R l'.~. 

IIoeJIe npRrOl'OBJI8HM 3a,n;aRHO~ CMeCkI OTKpUBael'cSI 3MK4, K rOT01HiR 
CMeCD cdpaCHBaerCR B HaKOUMTani-rasro~~ep. cny~maa O~OBpeMeHHO a 
craO~3aTOpOM'~aBJIeHHH CMacH. 

âMK4 RaxO~TCR B OTKpurOM rrOJIO~eHMH AO no~oro cdpoca AaB~eHan Hs 
cMeCHreJ1..fI. r.e, noxa se 38i'W\HyTCH ROHr8.R1'H "HyJ"l1l" H8 BC6X rpex :.3I\M. 
110MB sroro UHRJ1 rrOBTOpSIeTCJI. R pacora npo,n;OJJJmeTOSI )];0 Ha.xial'IDI RHOl:I
KJIr "OTan". r ,«, ,l{O HanOJIHeHIDI rasroJu.,n;8pa. KHOlII(B "CTOU" MOwaT 6HT:b 

HB~Ta B JIID60a MOMaHr ~a pa60TH. HO OCTBHOBKB CMCTe~ffi rrpoR30lner 
JIHillD~nOCJIe S8BepwellRR ~HKna npnrOrOBJIeHBH R copoca CMeCM B ra3r~
Aep. 

2 

PHc.2 

HaCTpO~KB CHCreMH ~ rrparOTOaneHRfl 2 - KOMnoHeHTHo~ CMec~ 

npoHsDo~HrcH nyTéM napanne~HOn pa3Bo~KH Ha ~a 3~ Oonbmero no co

~epE8HKD KOMilOHeHTa. 
nnOR-CXeMa aneKrpoHHoro 6~oKa ynpaBJIeHHR npHBe~eHa Ha pHc.2. 

3JIeKTpOHHl:le KJIIDl.iH HHnOJIHeHH lia rpansacropex. B xaxecrae nepeRJIIDlJ.8IO
mero aneMeHT8 HCrrOJID3YIDTCH ~ -TpHrrep~ cepaa 155. TpHrrepH onpoK~
~aIDTCR noreHUM8JIaMM c BepxHHX ~H H~iHX KOHraKrOB 3I<M. ~epe3 
KOHTaKTU nporexaer TOK nopR,UK8 1,6 MA. O~HOBHópaTopH npRMeHeHH ,l{,JISI 

KOMueHcaWUl 3a~epJ!.KH CpaÓaT1:lB8IDU1 8JIeKTpOMarHHTHbtX KJIanaHOB. 

MCnHTafUUI CHCT8MH npORaBO~HCL no CJI~~IDme~ nporpaMMe: 

I. Orpa60TK8 Ha CEaTOM B03nyxe c ue~ID nO~qeHKH H~8EHO~ pa60TU 
Bcex a~eMeHrOB CHoreMHi 3aMepH npOH3BO~reJIDHOCTR; OTpaôoTKa p83~a~ 

CMeca nOl'pe6RTanRM c S~HHHMR pacxo~aMM. 

2. OTpa6oTK8 aRanHsa CMeca A1 + CO2 ,Ra xpOMaTOrpa~e maA-SMn,. 
3. OTpa6ol'Ra CHcTeMH na peanDHHX ras8X o UeJInv nonyqeHHH Tapapo

BOl.iHO! KpRBOg.
 
Pe3y~r8TH HcnHr8HMI CBe~eH!i B Ta~m~!i.
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TaOJUllifà 1,. 3aBKCRMOCTo rIP0113B0,JU1TeJI},HocrR 
~aBJIeHRH B CMeCRreJIe. 

CRCreMbl or KDHetIHOrO ABTOpJ1 aspaaanr rJIy6ol\Y1O 6Jlaro.napHOCT:E> ea JIOMOlqó D 

corpYJUIKKaM CH30 B.E.13al.ll8, A.K.KyJmKOBY, D.JI.YiBanoBY, 
paõore 
M.C~l1lBH,IV{o. 

11 

80,4 

4824 

8.65 

67 

4920 

Pacxo,n 

JI/MIDi Jl/~ 

54,5 3273 
62.5 3750 
50 rooo 
75.7 4545 

?'7I2 

4,75 

45,2 

2712 

3 
5 
3 
5 

3,9 

45.2 

3KM3 

2 
2 
2 

2.3 

3KM2 

0,4 
0,4 
I 
2 

3KMI 

JI/-q, 

Tadnnua 2. 3aBMCHMOCTó pacxo~a B08~xa 118 ra8rOJIb~epa or Beca. 
KOJlOKOJIa raarOJ1b~epa. K0J10KOJI YT~~CR ,no6aaneHReM 
pa3JIR~ rpY30B. 

Bec rpyaa lU' 

JI/MHH 
Pacxo.n 

Bep~nRe npe~e~HHe 3Ha~eHKa 3KM (aT) 

\ 
I 

\ 

f

II 
1 

Ta6JInua 3. 3aBHcKMOcTó CO~epEaHRH 002 B 

~aBJleHHa cpa6aT~aHRH SKM-2. 

lfaBJIeIDie cpa6aTHBaHWI 8KM (ar) 
PI (At.) P2(C02) P3(A~) 

2 2,2 5 
2 2.25 5 
2 2,3 5 
2 2,4 5 

CMeCK c aproHoM OT 

ConepJi8H1ie CO2 
B CMeca % 

... ".". 

5,05 
6.1 
7,7 
9,65, 

.... 'J'~ '. • ... 

PHc.3•. 0~ ~ MBX6Ta YCTaHOBRR. 

• C y-qeroM He~OCTaTROB, BHRBJleHHHX npa HcnHTaHKRX, 6an BHno~eH 

pa60m BapmiHT CaCTeMI:I B ,ItByx 8KSeMIIJ1JIpax (O,ItHH .lL11K OHmf. O,I(HH AJIJI 
HI1lli3) • 

CHCTeMa owm pa60Ta8T HS"HeitTpmmoM ,D;eTeKTop6t~ B rexeaae 
2500 1l8COB aetrpepaaaoã pacora C606B ae OrMeqa.nOCl>. KOBrpoJIl> npoaaao
,ItWIcS I paa B CYTO, pyqHoA TPy~ CHO,lUtTCR K SBMeHe nyOl'NX 68JlJIOHOB 

, 
Al 

10 

t 
~t 
l PyROmIC:b nocoryImJIa B lIlS.It8T~Cm O'l',D;eJl 

Ha UOJIHHe. 30 ltm11JI I 986 ro~. 
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BHHOrpanOB B.H. H ;_tp. 

ABToMaTH3HpOBaHHaH c:ncTeMa ra3oo6ecneqeHJHI 

6oJJbiD1!X APel!cPOBblX K<I~·tep 

13-86-530 

OnucaHa ycTaHOBKa LLTlH ra3oo6ecne•Je!li!H npehc!JoBblX KaMep H ;:\jJy-

rHX ra30H3fiOv'1HeHHhiX )J,eTeKTOpOB 33pHJf~CHHbiX Y:Ci.CTHIJ;, riPHMeH.Het.fbiY. 

B 3KCnepl!~!e!lTa:JbHOH >l.[jepHOii ¢!!3HEC:. 

JlCJ1hfO npen_,o::+:eHHOJ1 ycTaHOBKH BHJ1HeTCH al~TOMaTHt.Iec:h.A.! npPI'C 1 

TOBn€PH€ H JIO;Iat.ta K riC,Tpe6HTe1HO 1'830BOff CMf.:CJl C JH05HM liJIC.n~'t·~ 

KOMOOHeHTOB C .:]OCT8T04HO Bf:.ICOK011 T04HOCTb!O H CTa6HJll)HDCTLXl cq

CTaBa C.MCCH. liCDOJ1h30Bai-I I1PHH1llH1 l1PJII'OTOBJlC'HliH CMECH l\1'· JJ;]J1:III-

aJlbHbL'! ;laBJteHHH'l KoHnoHeiiT;)B c'le'ti. llonyt;et•'' c aG!lJJbl!•Jt !icJ;y:•er·-· 

1 
JRaHHe COCTaBa CMC~CH Ha ypoBHC --":0, J7, C{)be?-1.JLJ:,r;;:. 

Pa(H)"l a BbiJTOJHH~Ha B Ce!J!Iyxoscxot-1 H<1Y'\~Io- ')h.CIICpH,"-1QH'l d.J1bHOM I 
- I 
L Coo6rn•~• ()('"""''"'"" ""myn ""''"'" """""'""" Jiy~ 

OT.QC'.'le 01!5lli. 

TiepeBo:I 0. C. BHHorpap,oBofr 

Vinogradov V.N. et al. 
Gas Provision Automatic System for Big Drift 
Chambers 

13-86-530 

A setup for gas provision of drift chambers and other gas
filled charged particle detectors applied in experimental nuc
lear physics is described. It is intended for automatic prepa
ration and transport to user of a gaseous mixture with any num
ber of ingredients with a sufficiently high accuracy and mix
ture composition stability. The principle of mixture preparati
on by partial pressures of ingredients is used. A stable main
tenance of mixture composition on the ±0.3% volume is achieved. 

The investigation has been performed at the Serpukhov 
Scientific-Experimental Department, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


