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B CBHSH c MO~epHHSauHell BaKYYMHOll CHCTeMH ~aSOTpOHa ]HTI 

O~ CY~eCTBYeT s~aqa OITTHMHSaqRH OTKaqHBaromHX CHCTeM ~ rro~eHHR" 

HaHOO~e~ o~arOrrpHRTHHX BaKYYMHHX YC~OBHll. 

B BaKYYMHOM OO$eMe YCKopHTe~ HaxO~TCR CHCTeMa ~OpMHpOBaHRR 

MarHHTHoro rro~. OHa HMeeT oo~moe Ro~eCTBO TPY~OO~HmaeMHX ~eTa

~en. B TOM xe OO$eMe HaxO~TCR CHCTeMa 8~eKTpo~oB' eMKocTHoro BapHa~O~ 

pa qaCTOTH C oo~mon rroBepxHocTDID~ Ha ROTOpYID ~eRcTByeT CH~DHoe 8~eK

TpHqecKoe BHCOKOqaCTOTHoe rro~e. 

~ HCC~e~OBaHHR B~HHR paSRnqHRX YC~OBHll OTKaqRll Ha BaRY]MHHe 
YCROBRR OH~ rr.poBe~eHH 8RCrrepHMeHTH rro Macc-cnsKTpOMeTpHqeCKOMY aHa
RHay OCTaTO~UX raSOB. MC~e~OBaHHR npoBo~cD Ha YCTaHOBKe, rrOKa
38HHO~ Ha pnc.I. 

PRC. r. CxeMa YCTaHOBKH: 
1- peaoaarop, 2-"Hop~-250': 
3 - HOHHSauHoHHIDi BaKYYMMeTp, 
4 - umõep, 5- ~OBymRa, 6 - llJopHa

coc BH-I, 7- ~WHacoc BA-2-3, 
8 - HOHHsaTop, 9 - RBa.IJ.Pyrro~HIDi 

aHa~H3aTop, ro- a~eKTpoMeTp, 

11- casonaceu. 

~ I I OOOPY~OBaHHe BR~q~o: BaKY-
YMHHM OO$eM C rr.~aKHpOBROn,BHCOKO-
BOnbTHNMll BBO~aMH H Bq-w~epoM; 

~~yalloHHHH Hacoc BA~2-3 C aaOT
HOR ~OBymRol H lliH6epOM; nsa MaI'IrnTOpaapR,IUUlX Hacoca'Rop~-250'; Macc

. crreKTpOMeTp MX-7304. Bce yrr~oTHeHHH BHno~eHH Ha rrpoRR~ax Ha BaKY
YMHott pe3HHH.Sa HCKllIDqeHHeM Macc-crreKTpOMeTpa Bce OOOPY~OBaHHe yc
TaHOBRH B TeqeHHe p~a neT 8Kcrr~aTHpOBanOCb B paannqHUX 8KCrrepllMeH
Tax. AHa..Jma:bl OCTaTOlJH:blX rasos CIIeqRaJIbHO rrpOBO,IJ,'HJrnCD ões RaROn-JrnOO 
IIpe~pHTe~Hott O~CTKH BaKYYMH0ro OO$eMa. 

Macc~crreKTpOMeTp MX-7304 oOeCIIe~BaeT perHCTpauKID HOHOB C Macca
MR OT I ~o 220 C paapemeHHeM RJ~e I. llpH aarrRCR Ha ReHTY CaMOIIRCna 
.wmTe~HocTD mmna paasepnea IIa BceMY ,nRarraaoHY COCT8.B~eT ozozo 
15 MnHYT. 3TO aHa'tfiITenDHO MeH:bme, 'tIeM BpeMR YCTaHOBReHHR paBHoBecRR 
B8RYYMHHX YCRoBRa B Hcrro~ayeMoM OO$eMe (HarrpRMep, OTKa~a OT 
2.10-5 ~o I.IO-5MM pT.CT. aaHRMaeT oo~me 'tIaca). IT08TOMY Macc-CrreKTp:bl 
c oonmott TOqHOCTDID MOJ!HO ClfilTaTD "MI'HOBeHHbIMH". 
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~U1!f.il'1eH!-lhi~ UHcm'mI 
U~~Etd:z m:c.~r.1iDXUUmH 
~M~nMr~TC'M A 



I. 

qyBcTBHTe~HOCT1 MaCC~CneKTpOMeTp~K pa3~~HM KOMnOHeHTaM OCTa

TO"lJ.HHX ra30B 6~3Ka K "lJ.YBCTBHTe~HOCTH HOHH3aunOHHHXBaRYYMMeTpOB, no 
KOTOpHM B 60~JilHHCTBe c,~aeB OneHKBaIDTCH BaKYYMHHe YC~OBHH B ~H3H
"lJ.eCKHX YCTaHoBKax. ~ 6~3KHX no XHMHqeCKHM CBO~CTBaM Mo~eKY~, Ha

npRMep ~ yr~eBo~opO~OB pa3Hon MaxeKy~pHOll MaCCH, oomee CeqeHHe 
06pa30BaHHH HOHa B nepBOM rrpH6~eHHH nponOpnHOHanbHO MQHeRY~BPHOH 

Macce.llpH aTOM H3-3a Mo~eKYnRpHOrO pa3~OXeHRfl, KOTopoe conpOBo~aeT 

HOHH3auRID, 06pa3yroTCH MHOrO~HeHqaTHe cneKTpH Macc HóHOB. 8TH cneK .:]
TpH noxoXH Y Bcex rrepBOHaq~1HHX yr~eBo~opO~HHX Mo~eKY~, "lJ.TO 3Ha"lJ.H

~ : 
Te~Ho y'C~OXHReT ~eTa~HHfi aH~3 Mo~eKY~pHoro COCTaDa OCTaTO"lJ.HOrO 
ra3a lI/. O~HaKO BO MHorRX C~aHX Macc-cneKTpH rrpRMO ~aroT ~OCTaTOq
Hyro HHWOPMaqHID. HarrpHMep, HHTeHCRBHOCT1 paCceRHRH rryqKOB 6HCTPHX 3a
p~eHHHX "lJ.aCTH~ 3aBHCHT OT CYMMH KOH~eHTPanHH aTOMOB c ~aHHHM 3apH
~OM ~a, He3aBHCRMO OT Toro, B KaKHe Mo~eKY~ 8TH aTOMH BXO~T. 

AHa~OrH"lJ.HO 3aBHCRT H napaMeTpH pa3BHTRR BHCOKOBO~THHX pa3p~OB. 

OCHOBHHMH KOMilOHeHTaMR B OCTaTO"lJ.HHX ra3ax Hcc~e~eMOR YCTaHOBKH 
RB~TCR: a30T (Mo~eKYnRpHaR Macca 28), Bo~a (18), KHC~OpO~ (32), 
BO~OpO~ (2) R yr~eBo~opO~HHe MuneRY~H (39+220). 

100 P1:1c.2. SamICHMOCTll OT

HocRTe~HoH RHTeHCHBHOCTH ~HHH 

Macc-cneKTpa OT BpeMeHH OTKa~M. 

~39 ';' 4 4 M3 p1:1c.2 B~HO, "lJ.TO OCHOBHYID . ~55·57 
"lJ.aCT1 OCTaTO"lJ.HhIX ra30B COCTaB~T 

. 65.;. 71 ~ yr~eBo~opo~: Mac~o H npO~TH 

~2810 1_____________ ~ ero ra30Bgne~eHRfl pe79 .;. 83 pa3~OXeHRH, ~ 
~18	 3HHH H OpraHnqeCKHX MaTepHanOB 

H30~TOpOB. CKOPOCT1 HX B~e~eHHH 

B 06~eM rryTeM ~ecop6UHH H ~~Y3MH 

MeH1llie, "lJ.eM y a30Ta ~ BO~. lloaTO
MY B TeqeH1:Ie npo~ecca OT~aqKM 

2 
\ i i I i t Ko~eHTpauHR yr~eBo~opO~OB nanaeT 

(~) 6HCTpee, XOTH H npH 1.10-5 MM pT.CT. 

OHM COCTaB~T OKO~O 90% no Macce. 
~3 p1:1c.3 B~HO, "lJ.TO ox~~eHHe ~OBymKH ~HM a30TOM (MoMeHT 

BKnID"lJ.eHHH rro~aqn a30Ta OTMe"lJ.eH ITyHKTHpOM) pe3Ko rrOH~eT ~a~eKRe 

yr~eBo~opo~ KOMITOHeHTOB 1:1 BO~,TaR RaR CROpOCTb OTRaqxH ~OBymKK ~/· 
KaK KpHoHacoca B HeCKO~KO pa3 6o~1llie, "lJ.eM Y JORP~3HoHHoro Hacoca. ~ ,1
llo~~aM ~HHH yr~eBo~opo~OB, ocooeHHo TRXe~, Ha WaKTOP nop~a 2, 

~ 

100 PHc.3. SaBHcRMocTll OT
HocHTe~Ho~ HHTeHCHBHOCTH ·~HHM 

Macc-crreKTpa OT Bp8M8HH H YC~OBHH 

OTKa"lJ.KH. 

18 

10 

Ha pllc.4 11 5 nOKa3aHO 113MeHe
HHe COCTaDa OCTaTO"lJ.HIlX. ra30B npa 

81 nepeBo~e OTKaQKH c	 ~M~WY3110HHoro 

Hacoca c ~OBymKon	 Ha MarHHTopa3
p~HHe HaCOCH (MOMeHT nepeBo~a 

OTMeQeH rrYHI\THpOM). BRMO, "lJ.TO 
Ha H3MeHeHHe Ba.KYYMa aTOT nepexo~ 

B~eT 3Ha"lJ.MTe~1HO: OTKa"lJ.Ka a30Ta 

0.1 -I ~ t YXY,IJJllH~aCb, a KOH~eHTp~R BO~Opo- • 
I I t ~a YBe~~~aCb B HeCKO~KO ~eCHT
1 1.5 ( 'I)	 KOB paa. 

Pa3~"lJ.He B IIOBe~eHHH pa3HhIX MaCCOBbIX ~l'lHHM yr~eBo~opO~OB CBH
3aHa, rrO-B~OMY, c npo~eCCaMH pa3~ON.eHHR B pa3p~e. 

llpH ~Te~HOH OTKa"lJ.Ke H3MeHeHHe Ko~eHTpauHH Bo~opo~a COBna
~aeT c H3MeHeHHeM	 KOH~eHTp~H yr~eBopO~OB. COBoKynHocTb rrpH3HaKOB 
YKa3HBaeT Ha TO, "lJ.TO HCTO"lJ.HHKOM Bo~opo~a HB~eTCR pa3~OMeHHe yr~eBo
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PKc.4. ~O~Ma cneKTpa l~CC B OTHOCRTallbHHX e~~ax: a) ~~Y3KOHHHH 
B~O, nOKa3HBaeT ~cTBRTe~HocT1 KpHooTKa~ K H3MeaeHKHM TeMITe Hacoc c à30TOM,O)	 Hacoc "Hop~-250". 
paTypH ~OByIDKH. 
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.n;OpO.n;OB B paspR,IJ;e'IHop.n;OB: Bl:l,I(eJIelille sozopona B MarHHTOpaSPMHOM Ha ii 
<i
j',

coce B .naHHHX YCJIOBRHX rrpeB~aeT nOrJIO~eHHe. 3TO HBJIelille Mo~eT sHa~ l}
Tem,HO y.xy.n;rnliTh Ba.KYYM npli O,IUIOBpeMeHHOM liCnOJIhSOBaHIDI MarlillTOpaSp.H.n

rrra30B A.A. H AP. 13-86-602 
113MeHeHHe x ap axrepacrux BaKYYMHbIX vcnonná 
B KaMepe 6orrbllioro o6beMa rrpH OTKatIKe 
rraponacnaasn-r AHQ:xPY3HOHHbIM H MarHHTHbIM 
3JleKTpOpa3p51AHbIM aaco c ana 

TIpHBOAHTCH pe3ynbTaTw Macc-crreKTpOMeTpHtIeCKHX HccneAOBaHHH 
OCTaTOtIHOrO r as a B xanepe c pe3HHOBbIMH yrrnoTHHTen51MH npn OT
xa-nce rrapOMaC.rTHHbIM AH<P<PY3HOHHbIM H MarHHTHbIM 3neKTpOpa3p51gHbIM 
HacocaMH. PacCMaTpHBaeTC51 AHHaMHKa rrpo~ecca OTKatIKH H BnH51HHe 
a30THOH nO:SYlliKH Ha 3TOT rrpOl1,ecc. I1oKa3aHO, tITO B paCCMaTpHBae
MbIX y crtoanax KOHIJ;eHTpal1,HH OpraHHtIeCKHX MoneKyn B OCTaTOtIHOM 
ra3e AOCTaTOtIHO 6nH3Ka rrpH OTKatIKe KaK 3rreKTpQpa3pHA~IM Haco
COM~ TaK H AH<P<PY3HOHHWM c a30THOH nOBYlliKoH. 

Paõo r a BblITOnHeHa B Jlaõop a-ropaa HgepHblx npo õnen omm:. 

Ilpenpmrr Oõseaaneaaoro JfHCTJfTyra aaepnsrx accnenoaauaã. Ilyõaa 1986 

ITepeBoA O.C.BHHorpaAOBoH 

Glasov A.A. et ai. 13-86-602 
Variation of Parameters of Vacuum Conditions 
in Large VDlume Chamber at Pumping Using Oil-Vapor 
Diffusion and Magnetic Electrodischarge Pumps 

The result Df mass-spectrometric studies of residual gas 
in a chamber with rubber gaskets a~.pumping using oil-vapor 
diffusion and magnetic electrodischarge pumps are presented. 
The dynamics of pumping process and the effe~t of liquid nit 
rogen baffle upon this process is considereCh It is shown that 
under these conditions the concentration of organic mol~cules 

í s residual gas is app roxirúa t e Ly thé same at pump i ng by the 
electrodischarge pump and by the diffusion one with nitrogen 
baffle. ~, .. 

~'? ~	 ".. ,.<. ~ , ~ f 

The investigation has been performed at the Laboratory 
o f, Nuc lear Prob 1ems , JINR•. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1986 
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asx li ,Iij)yrme THilOB OTKaqJrBaromme I'I! 
CHCTeM, TaR KB.K aexoropae HaCOCI:l II 

• ~I 
(KpnoHacochl, MOJIeI\YJIHpRble) rrJIOXO P 

" 

OTI\a'l1lffialOT BO.nOpO.n. 'ITOÓbl liSÓeXtaTh 

8Toro,Heo6xo.n;KMo rrpHHHMaTh Mepbl, 

'l1TOÓU yrJIeBO;n;OpO;n;I:l ae norranaza B 

MarHHTopaSp.H.nIme HaCOchl. r~ 
l 

PMC. 5. OTHOCllTeJIhHble BeJI.l:1'3.HHbI Jll1- I 

~ C	 I
lllll1 Macc-cneRTpa. JIeBa OT ITYHRTMp

o "IHOM JIllilVili - crxasxa c lU1<Ix1JYSMOHHblM 
.r IHop.n;-25ü".

I{aCOCOM,	 cnpasa - c HaCOCOM ! 

OCHOBHhle paSYJIbTaTH 3KcrrepH

MeHTOB COCTORT B TOM, 'l1TO rrpRMeHe-

HHe ,ILHtPtIJySMOHHl:lX HaCOCOB c MOmHhlMM 
1}~ 

aSOTHW.rn	 JIOBynIRa.MH Mo~eT SHalIMTeJIl,  ·~ 
HO Y.nytIlllMT:b BaKyYMHhle YCJIOBM B 

\" 

tPMSFJ:'qeCKMX YCTaHoBKax. BmmHHe 
I 

\ 
OXJI8.1!t.naeMhlX JIOByrueK CKaSlffiaeTCR 

J, 

~ I 
B ~epByro OlIepe.n;:b Ha ROHueHTp~ /,

11 

OpraHM"lIeCRHX MOJIeRYJI, xcropue MorYT ocpasoaaaazs rrOJlliMepHble l1JIeHllli I
I, 

na MeRTpo.nax II TeM CaMblM yxy.muaT:b BaRYYMHYIO 8JIeRTpOll3o.JI.fIWiiIO. .! 
:t 

PeSYJI:bTaThl paÓOTbl ÓY~T J'qHTHBaT:bCR rrpM Mo.nepHn3auKH BaKyyMHOH 
I 

CHCTeMU WaSOTpOHa. h 
\ 

JIltITEPATYFA 
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PyKOllHCh	 rrocTyTIHHa B H3.n;aTanbCKMH 

8 CeHT.fIÔpa 1986 ro.n;a. 
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