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O~HEM MS HanpaB~eHH~ nOBHW€HRH OTHOCHTe~l>HO~ qYECTERTeRbHOCTM 
MaCC-CneKTpOMeTpn't1eCROrO MeTO,na onpeneaeaas COCTaBa EemeCTBS JIBJlH
eTCH nepexo~ K HcnOAbsoBBHHD ,D;JlH aHa~3a nepesaPH~eHHO~ ROMnOHeHTH 
BOBHoro TORa, TEnS 2+ - 1+, 3+ - 1+ li. IToBHrneHHe qYBCTBRTeADHOCTR 
npH .aTOM ,nOCTEraeTCJI. Eo-nepEHx. se CqeT CHHEeHRfl aa HeCKO~KO no

pH.1J,..ltOB ,noml MOJleKY JJHpHHX MOiO' E nepnoaasaxsnoã xaoro 3BpJI,D;HOR 1\OMnO
HeHTe nyqRB ( cM.,HSnpHMep, 2 ) R, BO-BTOPHX, 38 CqeT paspyrneHRH 
Mo~eKy~pHHX HOROE B nepeSSpH,nHHX coy,napeHV~X. B MBcç-cneKTpOMeTpax 
c ~a3epHHM H~ P.C}tpqB~ RCTOqHHKOM ROHOB nepexo,n Ha PS60TY c nepesa
pJIaeHHO~ ROMnOHeHTO~ Tpe6yeT cpaBHHTe~l>HO He60~l>mHX HSMeHeHHH B cxe

Me Macc-cneKTp~MeTpa, E OCHOBHOM, B~eHHH B cxeMY ~eRTHBHoro 

nepe3ap~1J,Horo YCT~~CTEa c RO~qeCTBOM EemeCTB8 Ha nYTH nyqKB 
nopansa 1015 ~ role B.T./CM2 • B HSCTOJiU\eí! paoore onacana ROHCTPyKI.J;Wi 
11 npaaeneas pa()("~Be xapaKTepHCTH:KH }lMnY~l>CHOrO ~S8~Horo nepesapan
soro YCTpo:2cT~~':: ( JIIIY ) Mscc-cneKTpoMeTpa JI~-M I. 
~ ( eM. p~c. I ) pacno~oMeHO EHYTPH KBMepH ~a3epHoro HCTOqHH

za ROHOB '(I) M8JRJl;y rrOCJIe,n;HHM a.n:eKTpO,D;OM ROHHO~ OnTHF.H (2) R BXO,1Uloi1 
uexsn MaCC-Cn8KTpoM8Tpa (3). HMnY~:hc HSJIYqeHiUI TBep.nO'I'eJIbHOrO OnTJiI
qeCRoro RB8HTOBOro reHepsTopa JITHfiq-8, pa60Ta~ero E pe~~e MO~JIB

pOBSHHOa ,n06pO'I'HOC~H, cos,naeT Ha nOBepXHOCTH HccAenyeMoro o6pasna 
JI8SepHYD nnaSMY, MS KOTOpol, nOCJIS cBo6o~Horo p~3J1eTa BHYTpH 8RcnaH
~epa ~HOa IDO MM p npB nOMOma ~Byx9~e~Tpo,naOa BOHHO~ onTEKH .~P
MBpyeTCR nyqOR BOHOB. YCKOpHDmee H8npn.eHHe 40 KD

Ó
,nJIRTe~bHOCTb 

HMnY~bca TOKS (3 - 5) MKC, Ko~~eCT~0 BOHOE 5.101 B KMnY~l>ce, 
qaCTOTS pa60TH BCTo~HBKa ~o 50 n~. llepe3BpR.1J,KB HOHOB npoHcxo,nHT npm 
npoxoanenaa nyqKB xepea pacuapanaeeca B BáI\YYM8 OMWW napos (4), 
KOTopoe o6pasyeTca B pesY~bTaTe B03ÁelcTBRR ~a3epHoro H3JIYQeHRH (7) 
Ha nOBepXHocTb ~~meHH (5). B RSqeCTBe MCTOqHl'lKB J18SepHOro Hs~v~eHHH 

B JIIJY BCnOJlbsyeTcR :K3JIYqaTe~b 113-25, pa60TannSa B peUMe MO~Jmpo'·
aaaaoã .n06pO'l'HOCT14 = 40 Wi.:r" rr. =. 15 HC! À = 1,06 MRM).(EHMII 

HanyqeHHC Jl8sepa WoRycBpyeTCH HB rroEepXHocTb MmilleHH ~By~aH30
BOa onTn~eCKO! cnCTeMoA, COCTOHmel M~ o6~eKTHBB (8) H nQnBHmHOrO 
OKY~pa (9), ~TO nOSBOJIReT MeHRTl> ~oKYGHOe paCCTOHHHe onTR~eCKOa 

CI/ICTeMli B npeneaax (40 - 55) MM. MHH1!MBJU,F.HA ,UH8MeTp CB8TOBoro 

mITRa B paaoae I1X>KYca paaen 150 MRM, paCCTOJIlWe OT xpaa 06'LeRTI'IEa 
.no OCR nY~K8 COCTaBAS8'I' 35 MM. Pa60Ta ~sepoB HCTOqHHK8 B JIllY 

. ';1 CHHXpoHH30BeR8 BO BpeMeHH. AnETeADHOCTb sa.nep~B Mez,uy BHCTpeJIBMB 
perYnEpyeTCH B HHTepBBJIe OT O .no IvO Me, TO~HOCTb CHHXPOHBSBUBB 

·l~·." 

0,5 MKC. 
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Pl1C. r.CXeMa aasep

soro nepesapanaoro 
YCTpOaCTEB Macc

cneKTpOMeTpa. 

B KatIeCTBe Ml1WeHl1 E ]TIY HCnOJIhsyeTCH TeXHHtIeCKHa 3ÓOHHT 

(opaearaponoxaaã COCTBB (C5Ha)3S4 ' '? = 1,15 r/cM
3 ) . )].Jm YBeJIHtIeHIDI 

pecypca paoors JlIIY MHllIeHh (5) B~nOJIHeHa B nane .nHCK8 .nl18MeTpOM 

54 MM H TOJImHHO~ 2,5 MM,38KpenJIeHHoro Ha BpamaumeacH OCH (6). TIoBo

pOT MHweHH B npouecce paÓOTY ocymeCTBJlHeTCH óe3 H8pyweHHH BaKy~~a. 

Pacc-roaaae OT noaepxaocra MHllIeHH .ao OCH nysxa COCTaBJIíIeT lO MM. 

nOJIH8H .MHHa nYTI1 nYtIKa B nepeaapanaoa YCTpoHcTBe 40 MM. KOJIbueBOH 

MOHHTOp (10), paCnOJIOlKeHH~~ nepen OÓ'beKTHBOM ,HCnOJIbsyeTCH ,UM 

113MepeHl1H B~XO.na sapaaeuaoâ KOMnOHeHTbI B napOBOM OÓJI8Ke. 

~. SamaTY HOHHO-OllTHtIeCKOM CnCTeMbl HCTOtIHHRa OT ~asMbl.oópa

sYD.l.leaCH H8 nOBepXHOCTl1 M11meHH,nepe38pH,n:Hoe YCTpOtíCTBO CMOHTHpOEBHO 

BHYTPH Me.nHoro axpaaa (II). BBO.n 11 BhJBO.n ny-nca B JIIIY ocyurecranaerca 

xepea UHJIHH,npHtIeCIrne KOJIJIliMaTOpll JJ:.HaMeTpOM 6 MM H .nJIl1HOa 20 MM. 

IIocJIe nepesapanaoro YCTpoaCTBa nYtIOK nonanaer B 3JIeKTpOCTaTHtIeClUÜ1 

.ne<l>JIeKTOp (I2) • saTeM B MarHHTOOnTHtIecKYKJ cac-revy Macc-cneKTpoMeTpa. 

PerHCTpBUl1R HOHlillX TOKOB B WoRBJIbHOH nJIOCKOCTH M8cc-cneKTpoMeTp8 

ocymeCTBJI.HeTCH U.HJIHH,llpOM c1iapa.neH HJIH CÓOpKOH: 11I3 MHKPOK8H8JlbHYX 

nJIaCTHH. 

II~11 BS8RMO.neHCTBHH JIBSepHOro 113JIYtIeHHH C nJIOTHOCThD MOmHOCTH 
2

10
9-10 O BT/CM C TBep.D:hlM TeJIOM aaepre-ravecxoe pacnpe.naneaae OÓp8

SY~HXCH HeHTpaJIea (T.e. HeRTpanhHHX aTOMOB H MOJI8KYJI) JIelKl1T B HHTep

nane OT TenJIOBhJX 3HeprHH .ao .neCHTROB 9JIeRTpOH-BOJIbT. l1SM8HHH BpeWJI 

sanepsxa MBll\QY BhJCTpeJIaMH JI8SepOE, MOlKHO npOBO.nHTb nepe sapanxy 

HOHOB nY~Ka .Ha HellTpaJIRX C paSJIHtIHOH 3HeprHeí1. Ha pI1c. 2 npHBe,nelill 

3KcnepHM8HTaJIhHhJe SHatIeHHH KO~HUl1eHTOB nepesapHJJ:KH 

(K=n2+_y/(n2+ + n2+_Y)'K2- 1 
I ,. I 

rne n- tI.HCJIO HOHOB C .u;aHHbli\1[0\°]' _·-llt =12MKCCu sapanox) .llJlH TIYtIKOB .nByxsapR,n:-llt = 10MKC 

lillX .HOHOB CU H Ta B SaBHCI1
40 

--- lIt = 7,5MKC30 
MOCTH OT BpeMeH11 sanepasa H

20 
tIMCJI~ BHCTpeJIOB B O.UHY TOtIKY----t-- 10 
MRmeHH. PesYJIbTaTbI nOJIYtIelill 

rrpH HBtIaJIhHOH nJIOTHOCTH MOm70 :,.. Ta -- llt =10l'lKC ~ 
HOCTli JIaS8pHOro 11SJIYtIeHHH Ha60 "\ 

';'.. --- llt = 7,5MKC., 
nonepxHOCTli MJ111IeHH 5.109BT/C~50 ~', ······ll.t = 5MKC
 

40 .~,
 BeJIl1tIHHa OllIHÓKH nORB3hJBaeT 

30 pBSÓpOC SHBtIeHHn K .nJIR OT
20 ....... --

,neJIbHOrO BhJCTpeJIa JIasepa, 

10 I I ---.J KpHBhle nOJIYtIeHhJ ycpe,n:HeHz8MI 

0' 
100 200 300 400 500 600 700 800 N no 20 BblCTpeJIaM. 113 pHCYHKa 

BH.nHO, tITO aÓCOJUDTHhle SHaqeHHH 

KoaqxpHuzeHTB nepesapanxa no

lo Puc.2. SaBHcRMocTb KO~HUHeHTa CTKraroTCH B HaqanbHHH MOM8HT 

nepe3BpH,nKH OT qHCJIB B~CTpeJIOB 11 (50-70)% H YMeHbWaKJTCH B
" 

BpeMeHH 3B,n:eplKRH. (2-3) pasa npH tIHCJIe BhJCTp8

JIOB,ÓJlMSKOM K 10
3 • T~KlKe Bl1,L{

HO, qTO C pOCTOM tIHCJIa BhJCTpeJIOB B~XO,n ÓOJIee Ó~CTpblX He~TpaJIeH (npa 

MeHhlill1X Bp8M8Hax aanepxrca) II8,IJ;88T oucrpee •Ha aam BsrJIM, aTO CBH3aHO C 

YMeHbllIeHHeM cpenaeã nJIOTHOCTH ivIOmHOCTH nasepnoro HSJIYtIeH11H H, CJIB,nO

B8TeJIbHO, r exneparypu nJIBSMeHHo-napOBoro OÓJIaKa no Mepe yrJIYÓJIOIlliH 

xparepa. B rrOJIh3Y TaRoro npennoxoaeaaa CBl1,lleTeJIbCTByeT H paanasae 

B nOBe,n:eHHH B~XO,nOB 3BpR7K8HHOH H Me.n;JIeHHOii HeHTpaJIbHOa KOMnOHeHT. 

npasenennoe lia pHC. 3. KpoMe Toro, npa rJ1,YÓHHBX xparepa ÓOJIblIl8 

(0,3-0,5) MM cymecTBeHH~M MOlKeT CTBTb BKJIB,n HeaTpaJIe~,BOSHHKaDmHX 

npli B3BHMO,n8iicTBUH BTOMOB co CTeHKaM11 KpaTepa • 

B RBqeCTBe MRmeHe~ ÓHJIH T81Ute HcnHTB~ yraepon, MarHZa H CEHHeu. 

Pe3YJIbTBT~ H3MepeHU~ Ka~eCTBeHHO XOpOllIO COrJIaCYDTCH C ,n:aHHhlMH,npHBe

,neHH~MIf ,n:JUI 3ÓOHl1TB, O.nHBRO MBI<CHMBJIbHHe 3HaqeHHH Koar.IxPHuueHTOB ne

peSBpR,1J,KH IlOJIYtIBIlTCH HB yponae 05-25)%. Heoõxonaace nossmenae nJIOT

HOCTH nBpoBoro oónaKB MO~HO POJ1YtIUTb npH YEeJIHtIeHHH 3Heprl1H JIa3epa 

.no (100-150) MÁ/! H ,nRBMeTpa nRTHB !ÍlOICYCHPOBKH no 600 MRM. 

TIo cpanaenan co CTaU110HBpHYMH HJIU CTpy}iHbIMI! napoasva MHweHHMH 

~!
 
HCnOJIh30BaHl1e ]]Y n03BOJIHeT pesKo YMeHhW11Tb pacxo,n Be~eCTEa H ra30


OT.neJIeHUe MHwem~, CY:UleCTBeHHO ynpoc'rarr, KOHCTPYK.IlHD H IlOBHCHTb aa

.neEHOCTb p8ÓOTH, pacmHpBTb Kpyr 3JIeMeHTOB H BemeCTB,HB KOTOpHX OCY-

j 
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PMc.3. Sa13HCHMOCTh 13Hxo~a 

HO~ HeMTpa~hHOR KOMnOHeHT 
OT	 qHC~ 13HcTpe~o13 13 o~HY 

~eCT13~eTCH nepe3apH~. Bce aTO 13 

SapHZeEHOH (IM) H Me~eH
(BpeMH 3a~epmRM 10 MKC) 
TOqKY MHweHM. 

COqeTBHHH c 13HCOKKME 3HaqeHRffMH 
RoacIxl>HUEeH'l'OB nepesepsnxa H 1303MOlKHOCTbID npO,UOJIDTeJlhHOH paõors 
n03Bo~eT paCC~THBaTb Ha illHpOICoe HCTIOJIh30BaHHe ]llY TIpH pa60Te c 
IDJlnyJlJ:,CHHM:H nyqRBMH. 

, ABTOpH 6J1sro,napHH aXB.ue1(1HKY r .H.<l>~ep013Y sa nOCTORHHYID no~epmtY' 

pa60TH E no~eSHHe o6cy~neHHH. 
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BorAaHOB ~.n. H Ap.	 PI3-86-J95.j 
HMrrynbcHoe na3epHoe rtepe3apRAHoe YCTPOHCTBO 

1 

r: Onucana KOHCTPYK~HR H npanenenu xapaKTepHCTHKH rtaae pnor-o 
rrepes apanaor-o YCTpOHCTBa ,D;J1R xacc-rcnex-rpoxe-rpa , B KOTOpOM ne-: 
pes aparnca ocymeCTBmIeTC5I npn rrpoxoxnemra nyxxa HOHOB xep es 
rrna3MeHHo-rrapOBoe 06rraKO, C03AaBaeMoe 3a c~eT B3aHMOAeHCTBHR 
HMrrynbca YAG-na3epa, paõo-rarouter-o B pe)KHMe r-ar-am-cxor-o HMrrynb"";: 
ca, c noaepxnoc-rrco TBep..AOH NHweHH. 3HéftI-eHHR KO"3!p<pH~HeHTOB ne-s 

!~!II 
pe3apRAKH: ....." 60% AnR HOHHOH KOMnOH~HTbl 2+ - -l+-, "'" 20% ,lJ,J1R HOH
HOH KOMrrOHeHTbI 3+ - 1+. '3TH pe ayrrs-ra-rsr rr03BonRIOT pacc~HTbIBaT.:b: 
Ha WHpOKoe Hcrronb30BaHHe na3epHoro rrepe3apRgHoro YCTpollcTBa. j\ 

~ I 

Pa60Ta asmo rnrena B Jlaõopa-ro parr arrepnsrx peaxunü OillUI. 
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Ilpenpmrr Oêseaaaeaaoro HHCTHTY-Ta anepasrx .accnenoaaaaã. Ilyõaa .19'86 

TIepeBoA O.C.BHHorpaAoBoH 

Bogdanov D.D. et aI. P13-86-195 
A Pulsed Laser Charge Exchange Device 

Construction and charact~ristics of the laser cqprge 
exchange device for a masB-spe~trometer are described. The 
charge exchange is realized during the ion beam passage 
through the plasma vapour cloud produced by pulse on the YAG 
laser operating in the giant-puls€ mode which interacts wíth 
a solid surface 'target. C~arge.exchange coefficient magnitu
des are approx. 60% for 2+ - 1+ Lon component, and approx. 
20% for 3t - 1+ ion component. ~he results obtained show wi
de opportunities of laser charge exchange device application. 

The investigationhas been performed at the Laboratory 
oi Nuclear Reactions, JINR. 
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