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.AHaJIH3 nyfinHK~HH llOCJie,D;HHX JieT 110Ka3bffiaeT, lJI'O 3a,naqa C03,D;aHIDI 

DpocTOH H ,D;OCTaTOlJHO fiYBCTBHTeJibHOH MeTO,D;HKH pernCTpllUHH HMnYJibC

HbiX llOTOKOB aTOMOB MaJibiX 3HeprHH: (E $ 500 3B) OCTaeTC.fl aKTYaJibHOH. 

flOJl06Hbie llOTOKH WHpoKO HC110JJh3YJOTC.fl npH HallhiJieHHH TOHKHX nJie

HOK /l/, ,D;JI.fl ,D;HarHOCTHKH 11poi.tecCOB B 11Jia3MeHHbiX yCTaHOBKax /
2
/, B 

p.R,D;e ,o;pyrux o6nacTeH:. B 11acmocTn, ,o;JIH ycnemHoH: 3KcnnyaT~H Jia3epH&lx 

HCTOlJHHKOB aTOMOB KYTH 131 ueo6xo,o;uMo 3HaHHe ocHOBHhiX xapaKTepu

eTHK HeHTpaJibHOH KOMnOHeHTbl 11Jia3Mbl, B03HHKaJOI.l.{eH npH B03,D;eHCTBHH 

H3JIY'IeHH.fl Jia3epa ( YAO: Nd !l+ , t u :: 15 He, E ~ 60 M,ll>K, A= 1,06 MKM) 

Ha TBep.o;oTen&Hhle MHWeHH. B ,o;anHoH: pa6oTe onucana ycTaHOBKa, npe.o;Ha3-

HatleuHa.R ,D;JI.fl llOJiyqeHH.fl TaKHX xapaKTepHCTHK, pa6oTa KOTOpoH OCHOBaHa 

Ha 30H,D;HpoBaHHH 11Jia3Mhl llOTOKaMH HOHOB H3 Jia3epHoro HCTOlJHHKa. C 

3HeprueH: E 1 :: 5 K3B u perucTpauuu o6pa3yromuxc.R HeH:Tpanos nepe3a

PMKH. 3TOT MeTO,D; .fiBJI.ReTC.fl B onpe.u.eneHHOH CTeneHH pa3BHTHeM npe;:I.

JIO>KeHIDI 06 HC110Jib30BaHHH ,lLJI.fl ,D;HarHOCTHKH aTOMOB npoi.tecCOB HX nepe-

3ap.R,D;KH Ha noHax Jia3epHoH: nJia3Mhl
41 . 

KaK H3BeCTHo151 , npu CKopocT.RX qacTHI.t v ~ 10 7 
cM/c cet~eHne_ npq-

-1& 2 
uecca nepe3ap.R,D;KH HOHOB Ha aTOMax MO>KeT ,D;OCTHr~Tb U n - 10 CM , 

npH nepe3ap.flllKe B3aHMO.IleHCTBYIOI.l.{He tlaCTHUhl npaKTHtfeCKH He H3MeH.fi

IOT HanpaBJieHH.fl ,llBH>KeHIDI, 110TOK nepe3ap.R,D;KH aTOMOB H3 o6JiaCTH 838-

HMO,D;eHCTBH.fl np.RMO np0110pQHOHaJieH KOHQeHTpllUHH HCCJie,nyeMhiX aTO

MOB 10 = l+n 0Uexf 83 (I+- 110TOK HOHOB B o6naCTb B3aHMO,IleHCTBH.fl, 

f 83 - WIHHa o6naCTH B3aHMO,IleHCTBH.fl). BJIH.fiHHeM 3ap.R>KeHHhiX KOMllO

HeHT HCCJie,nyeMOH nJia3Mhl MO>KHO npeHefipe'lb, T.K. cetleHHe HX B3aHMO,IleH

CTBH.fl C 30H,D;HpyiOI.l.{HMH HOHaMH MeHhWe (1 ex 
151 , a HX npoi.teHTHOe OTHO

WeHHe K o6meMy KOJIHtleCTBY tlaCTHU B nJia3Me npu llJIOTHOCT.fiX llOTOKa 

Jia3epHOrO H3JiytleHH.fl Ha MHWeHb q < 10 9 BT • CM-2 He npeBbiWaeT 10%/<l/. 
HcnoJih3osanue Jia3epHoro HCTOtfHHK'i 3ou,o;upyromux HOHOB no3BOJIHeT no

nyt~aTh HHTeHCHBHbie 110TOKH HOHOB npaKTHtleCKH JIIOOOrO TBep,llOTeJibHO

ro 3JieMeHTa H, COOTBeTCTBeHHO, HC110Jih30BaTh pe30HaHCHbie npoi.teCCbl 

A+ + A0 ~ A 0 + A+, nMeromue MaKCHMaJI&Hoe cet~eHue. 06ma.R cxeMa 

C03JlaHHOH yCTaHOBKH, paOOTaJOI.l.{eH Ha 3TOM npHHUHne, 110Ka3aHa Ha puc. 1. 
li3JiytleHne Jia3epa 1 ( YAO: Nd5+, pa3Mep&I crep>KHH - 6x75 MM, MHoro

MO.IlOBLIH pe:>KHM, t u ::: 15 He, E 5 60 M.[{>K) <PoKycuposanoc& JIHH3oH: 

2 Ha nosepXHOCTb MaCCHBHOH MHWeHH 3. 06pa3yiOI.l.{Hec.fl 110.1l ,lleHCTBHeM 

Jia3epHoro H3JIYtleHHH noTOKH HeH:TpaJI&HbiX qacmu npu csoeM pa3Jiere 

s BaKYYM nona.nanu B o6nacTL, orpannt~eHuyro .nua<PparMaMH 4-6, r.ne npo

xo.o;HJio HX B3aHMO,D;eHCTBHe C 30H,D;HpyiOI.l.{HMH HOHaMH. B yCTaHOBKe HCllOJib· 

30BaJIC.fl Jia3epHbiH HCTOtiHHK HOHOB, COCTO.flmuH H3 MHWeHH 7, 3KC11aH· 

,nepa 8 H CeTOtiHbiX 3JieKTpo,llOB 9, 10. Ilo,o; ,D;eHCTBHeM H3JIYtleHIDI Jia3epa 
p 
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Puc. J. llpuNJ4UnullllfiNIVI cxeMa :JKcnepu
MeNrllllbHOU ycraHOBKU. 

11 ( O,IUIOTHIIHOI'O C Jia3epoM 1) Ha MH

Wefll• 7, o6pUOBbiB8118CI> 3po3HOHHaJI 

Jla38pH8Jl Ma3Ma, pacWHJMIIOlUaRC.R 

B :n<CIIaHAepe. llOTeHUHaJI MHWeHH, 

3KCII&HAepa H CeTOIUIOI'O 3JleKTpoAa 

9 cocTasn.RJI +5 KB, cerol:IH&Ui 3JleKt

poA 10 3a:JeMJI.RJIC.R. B&J.AeneHH&Ie H3 

Mll3Mbl H yCKOpeHHble B npoMe*YY

Ke Mexmy :meKTpoAaMH HOHbi HMeJIH 3HeprHIO ( z u. + E i ) ' rAe u.- noTeu

QHaJI 3KCn&HAepa, E 1 - 3Hepm.R cso6o.zutoro pa311era HOHOB na:JepHon nna:J

Mbl (10 + 100 3B), Z - 3ap.RA HOHOB.llnOTHOCTb noTOKa H3Jly'lleHH.R Ha MH

WeHb HCTOIIHHKB noA6Hpanac& TaK, 'IIT06&I AOJI.R HOHOB C 38p.RAHOCTbiO (+2) 

H BbiWe He npeBbiWaJia 5%. Pa311eTaRCb B BaKYYM, nOTOK HOHOB npoXOAHJI 

11epe3 o6JiaCTb B3aHMOAeHCTBH.R C HCCJieAYeM&IMH BTOMaMH, rAe 'IIBCTb HOHOB 

B pe3y11bTaTe npoQeCCOB nepe3ap.RAKH HeHTp8.11H30BaJI8Cb. B MOCKOM KOH

AeHcaTope 12, Ha KOTOpbiH nOAaBaJIOCb Hanp.RX<:eHHe - 500 B, H3 nOTOKa 

YAaJI.RJIHC& 3ap.R>KeHHbie 'llaCTHQ&I, HeHTpanLH&Ie ...acTHQ&I perHcTpHposanHcL 

AeTeKTopoM 13 (B3Y-1). PaccTo.RHHe OT MHWeHH 7 AO o6nacrH B3aHMO

AeHCTBH.R COCTaBJl.RJIO f 1 = 50 CM, paCCTO.RHHe OT o6naCTH B3aHMOAeHCT

BH.R AO AeTeKTopa f 
2 

= 60 CM. Pll3Mepbi AHacpparM 4-6 COCTaBJl.RJIH 0,2 CM, 

pac>M'OFrnHt:> OT MKIJJP.Hlf ~ .n:n ntlnac>TH 1'1~1lKMO.JJ:P.M~KR t = 5 c>M. KaMepa 

OTK&'IIHBaJI8CL AO AaBJleHH.R p = 5 • 10-8 Top Mai'HHTOpll3p.RAHbiM H8COCOM. 

KaK npasHJio, MHWeHH 7 H 3 H3roTasnHBanHcL H3 oAHoro MaTepHana. }lJIH

TeJILHOCTL HOHHOro noTOKa npH OTKJIIO'IIeHHOM KOHAeHCaTope 12 COCTaBJI.R

JIB 10-100 MKC, HMnyJILCbi HMeJIH xapaKTepHyiO $opMy C KpyYbiM nepeA

HHM $pOHTOM H noJIOrHM Cna.D;OM. BpeM.R nponera HOHOB C onpeAeneHHOH 

3HeprHeH OT MHWeHH 7 AO AeTeKTopa 13 COCTaBJI.ReT ti == t 1 + t2, rAe 

t 1 - BpeM.R nponera HOHOB AO o6JiacTH B3aHMOAeHCTBH.R C HCCJieAyeM&IMH 

noTOKaMH, t 2 - BpeM.R nponera OT o6naCTH B3aHMOAeHCTBH.R AO AeTeKTopa. 

}ln.R TOIIHOI'O onpeAeJieHH.R COOTHOWeHH.R t I H t 1 B o6JiaCTH B3aHMOAeH

CTBH.R ycTaHaBJIHBaJIBCL OTKJJOH.RIOIUaR CHCTeMa H3 ABYX napaJIJieJILHbiX 

MOCKHX 3JieKTpoAOB C pll3MepaMH no OCH pll3JieTa HOHOB 0,2 CM. 0AHH 

3JieKTpoA 31l3eMJI.RJIC.R, Ha ApyroH C onpeAeneHHOH 3a.D;epX<:KOH no OTHOWe

HHIO K cpa6aT&IBaHHIO JIIl3epa 11 nOAaBaJIC.fl HMnyJILC Hanp.RX<eHH.R C aMMH

TYAOH U = 100 B H AJIHTeJILHOCTbiO 0,1 MKC. HoH&I, HaxOAHBWHeC.R a o6na

CTH B3aHMOAeHCTBH.fl, OTKJIOH.RJIHCL OT OCH pa3JieTa; no BpeMeHH no.fiBJieHH.R 

"npoeana" B cHmane c AeTeKTopa pacc'IIHT&IBanocL t 1/ti. 
flOAB'IIa Hanp.RX<:eHH.fl Ha nnaCTHH&I KOHAeHCaTOpa 12 npHBOAHJJa K 

npaKTH'IIeCKH noJIHoMy oTKJIOHeHHIO ecex 3ap.R>KeHH&IX qacTHQ. B 3THX yc

JIOBH.RX BTOpHIIH0-3JieKTpoHHbiH YMHO)I(HTeJIL pemCTpHpoBan TOJILKO $0-

TOH&I, B03HHK810IUHe B MOMeHT B3aHMOAeHCTBH.R H3Jly'lleHH.R C MHWeH.RMH, 

H HeHTpaJILHbie '18CTHQbi. llpH BbiKJIIO'IIeHHOM JIIl3epe 1 OCHOBHOH BKJia.D; 

2 

B CHrHaJI B3Y AaBaJia HeHTpaJILHaR KOMnOHeHTa 3po3HOHHOH nJIIl3Mbi, B03HH

K810IUeH B HOHHOM HCTOIIHHKe. B npHHQHne, AaHHbie CHrHaJibi n03BOJI.RJIH 

AeJIBTL Ka'lleCTBeHH&Ie OQeHKH AJIHTeJILHOCTH H CKOpOCTH pa311eTa nOTOKOB 

aTOMOB, B03HHK8101UHX npH B03AeHCTBHH Jia3epHOrO H3Jiy'lleHH.fl Ha TBep,D;O

TeJILH&Ie MHWeHH. 
flpH pa6oTe JIIl3epa 1 H OTKJJIO'IIeHHOM HOHHOM HCTOIIHHKe OCHOBHOH 

BKJia.D; B CHrHaJI B3Y AaBaJIH <l>oTOHbi, B03HHK810IUHe B MOMeH'{ B03AeHCTBH.fl 

H3Jiy'lleHH.fl Ha MHWeHL. 3KpaHHpoBKa o6JiaCTH pa311eT8 o6pa3yiOIUeHC.fl 

nJIIl3Mbl n03BOJI.RJI8 yMeHLWHTL 3TOT <l>oHOBbiH CHrHaJI, OAH8KO nOJIHOCTLIO 

ycrpaHHTL ero He yAanocL, 'liTO orpaHH'IIHBano ceepxy .nHana3oH nnoTHocreu 

noToKa H3JIY'IIeHH.R Ha MHWeHL 3. Pa3Mep&I H reoMeTpH.R 3KpaHa 14 B&I6H

panHcL T8K, 'IIT06bi CBeCTH K MHHHMYMY BJIH.RHHe OTpaX<:eHHbiX OT CTeHOK 

nOTOKOB HeHTpaJILHbiX 118CTHQ. 

llpH pa6oTe Jia3epoe 1 H 11 npH onpe.neneHH&IX 3a.o;ep)I(Kax Me)I(Ay 

HX 3anycKaMH npoHCXOAHJIO pe3KOe yBeJIH'IIeHHe nOTOKa HeHTpaJILHbiX 

qacTHQ Ha B3Y. B HawHX ycnoBH.fiX oCHOBHOH BKJiaA B perHCTpHpyeMbiH 

CHrHaJI AaBaJIH HeHTpaJibl C 3HeprHeH E :::: 5 K3B, nO.fiBHBWHeC.fl B pe3yJILTa

Te pe30HaHCHOH nepe3ap.RAKH A+ + A 0 -+ A 0 + A+ • KoJIHqecreo nepe3a

P.f1AHBWHXC.fl HOHOB He npeBbiWaJIO 5% OT HX o6mero KOJIH'IIeCTBa, 'liTO ro

BOpHT o co6niO.neHHH ycnoBH.fl "ToHKon" nepe3ap.RAHOH MHWeHH. BenH'IIH

Ha CHrHaJia ,neTeKTOpa, H3Mep.ReMaR B onpe,n;eneHHbiH MOMeHT BpeMeHH 

OTHOCHTeJILHO cpa6aTbiBaHH.fl HCTOIIHHKa HOHOB I o ( t ::£ ), nponopQHOHaJIL

Ha KOHQeHTp8QHH 8TOMOB B o6JiaCTH B3aHMOAeHCTBH.R 10 ( ti ) - n 0 ( t 1); 
3Ha.R cooTHomeHHe t I /t1 H H3MeH.fl.fl 3a.o;ep)I(KY Me)I(Ay 3anycKaMH na3epoe 

t3 , MuJtUtu u••!J6At:.lliiTh ~w;ncnrviUC'i'D n0(t}, r.uc t - npcr.L~, npcme.r:t!!!ee 
nocne cpa6aT&IBaHH.fl JIIl3epa 1. H3MepeuH.R 10 ( t I.) npoeo.nHJIHCL a MOMeHT 

BpeMeHH, COOTBeTCTBYIOIUHH MaKCHMYMY HOHHOrO TOKa Ha .nereKTop. 

llpH Ka)I(AOH onpeAeneHHOH t 3 npoBOAHJIOCb ycpeAHeHHe 10 ( t I) no 10 

cpa6aT&IBaHH.RM, 3aTeM t 
3 

MeH.RJIOCL Ha 1 MKC. KaK npaeHno, 3a QHKJI H3Me

peHHH He npOHCXO,JlHJIO 38MeTHOH 3p03HH MaTepHaJia MHWeHH, 'liTO o6yCJIOB· 

JIHBaJIO nOBTOp.ReMOCTL pe3yJILT8TOB. qepe3 10-20 QHKJIOB H3MepeHHH AJI.fl 

MHWeHeH H3 In , Pb npHXOAHJIOCL MeH.RTL o6nacTL eo3.nencTBH.R H3Jiy'lle

HH.fl Ha MHWeHL. B QeJIOM AHC~e~H.fl 3Ha'lleHHH 10 (ti,) 6&ma u., 20%. 

H3MepeHH.R npoBOAHJIHCL AJI.fl MHWeHeH H3 C, Af , Zn , In , Pb. llepe.n 

Ha'llanoM H3MepeHHH MHWeHH nporpeeanHcL npH .naeneHHH p ~ 1 • 10-
3 

Top 

H TeMnepaType :::: 400 ° C C QeJILIO y.naneHH.R a.o;cop6HpoBaHHbiX ra30B. 

<l>oKyCHpoBKa H3Jly'lleHH.fl Ha MHWeHH npOH3BOAH118CL JIHH3aMH C <l>oKYCHbiM 

paCCTO.RHHeM 10 Cl\}, AHaMeTp o6JiacTH 3H811HTeJILHOH 3po3HH MaTepHaJia 

MHWeHH COCTaBJI.RJI, KaK npaBHJIO, d ::: 0,5 MM. lf3MeHeHHe 3HeprHH JIIl3ep

HOrO H3Jiy'lleHH.fl ocymeCTJI.RJIOCL npH nOMOIUH KaJIH6poBaHHbiX CBeTO$HJILT

poB. Heo6xo.nHMo oTMeTHTL, 'liTO 3Ha'lleHH.R nnoTHOCTH noToKa H3Jiy'lleHH.R, 

npoBOAHMbie B TeKCTe, HMeiOT OpHeHTHpoBOIIHbiH xapaKTep H Bbi'IIHCJI.RJIHCb 

no <l>opMyne q = ( 4 E 
1130 

I ITt ud 2 ) , r.ne E 1130 - 3HeprH.R H3Jly'lleHH.fl, t u -
AJIHTeJibHOCTb HMnyJILCa Ha nOJIYBbiCOTe. 

A6coJIIOTHa.R KaJIH6poBKa nonyqaeMbiX 3Ha'lleHHH n 0 ( t) He npoH3-

eo.nHJiacL, OAH8KO qyBCTBHTeJILHOCTL MeTOAHKH MO)I(HO onpe,n;eJIHTL no 

- 3 



nopory perHCTp~HH HeHTpaJIOB, nepe3apJIAHBWHXCR Ha OCT&T011HOM r83e 
B BaxyyMHOH KaMepe. .[(oCTaT011HO ~Bepeuuo TaKHe HeHTpaJihl perHCTpH· 
posanucL npu nasneuuu p = t ·to- Top, lfl'o cooTBeTCTBYeT senutmHe 
n 0 f 83 ., 3 · t0 14 CM-2. TaKHM o6pa30M, llyBCTBHTeJJLHOCTL ucnom.30-
sauuoii MeTonHKH - nop.RAKa YKa3aHHOH Be.JIHQHHLI. BpeMeuuoe p83peweuue 
MeTona onpenenRJioCL napaMeTpaMH perucrpHpytOmeii H cHHxpouH3HpYIO· 
meii annapaTYpLI H COCTaBnRnO 0,5 MKC. 

,[(nR BCeX :meMeHTOB, HCnOJIL30BaHHLIX B K&lleCTBe M&TepHaJIOB MHWe
HeH, B HCcnenOBaHHOM nHana30He nnoTHOCTH nOTOKa Jla3epuoro H3nYQeHHR 
q BpeMeHHLie pacnpeneneHHR DnOTHOCTH HeHTpaJILHhiX li&CTHU Ha paCCTOR• 
HHH 5 CM OT o6JiaCTH o6pa30BaHHR 3po3HOHHOH Jla3epHOH Dna3Mbl HMeJOT 
onuu MaKCHMYM, pe3KHH nepenuHii H nonorHii 3anHHH <f>poHTbl. fipH 3TOM 
MaKCHMaJILHaR CKOpoCTL p&3JieTa HeHTpaJILHbiX li&CTHU B BaicyyM COCTaB· 
nneT Vmn • tO 8 cM/c, nn:HTenLHOCTL ua nonyBLICOTe ~t ~ /f ::: (t + 
+ 5) MKc/cM. Ha puc. 2 npHBeneuLI xapaKTepuble 3aBHCHMOCTH n

0
( tit) nnn 

MHweuu H3 rpa<f>HTa C npH pa3JIH11Hblx q. PacnpeneneuHR uopMHpoBaHLI ua 
onHHa~oByiO aMDnHTyny. Bunuo, liTO npH nOBbiWeHHH DnOTHOCTH nOTOKa 
H3nyqeuun npoucxonHT ysenuqeuue v mu H ue6onLwoe ysenuqeuue nn:uTenL
uocTH nOTOKa. fionyqeHHble pacnpeneneuHR annpoKCHMHpoBaJIHCL KpHBOH, 
COOTBeTCTByiOmeii MaKCBeMOBCKOMY pacnpeneneHHIO aTOMOB no CKOpo
CTRM C yqeTOM CKOpoCTH HanpaBJieHHOrO nBH)I(eHHR cryCTKa llaCTHU/6/ 

n ( r) =A. r-s. exp[- (.!. - u )
2 I a2 1 . llpH 3TOM A - uopMHpoBoliHLIH 

o r 
Ko3<P<PnuueuT, r = tIt , u - cKopocTL uanpasne~oro nsH)I(eHHR crycTKa 
aToMoB, a = (2k!! T ';! lm)~ , T';!- ua11anLHaR TeMnepaTypa crycTKa aTOMOB, 

l 

~ 
~ 0.5 

0 
Q.t ~8 -1,2 

tjt {MKt:jt:.Mj 

Puc. 2. BpeMeHHbZe 306UCUMOCTU KOH· 
ijeHTpflliUU QTOJWOB yz.t~epooa C. lJAOT
HOCTb noTOKQ U3/ly'leHUJI HQ JWUZUeHb 
q; I - 1 ·10 9 BT· c;w"2 ; II - 1,2X 
xi 0 9 BT • c;w" 2 ; Ill- 1,4 • 10 9BT· c;w'2 . 

4 

/.. ,.----------. 

co, 
t: 

o ... 0,4 I I I 0,8 1,2 

fjt(MKC/CM} 
Puc. 3. BpeMeHHQJI 30BUCUJWOCTb KOH· 
ijeHTpflliUU QTOJWOB f4UHKQ Zn npu q. 
- 6 • 108 BT c;w·2 (KPYJKKU) u annpo
KCUMUPY101J4ee ee JWaKCBe.tl.IJOBCKoe pac
npeaeJZeHue (T =20 3/J, u = 0). 

0 

~) 

r.) 

Puc. 4. 3aeucu;wocru HO'UI!JbHbm TeMnepa
ryp CZYCTK08 QTOJW06 OT q . 

m- Macca li&CTHU, It 8- KOHCTa.HTa 
Bom.uMaHa. AnnpoKcHM~ npoH3-
sonunac~> ua MHHH-3BM nyTeM sap~>
HpoBaHHR napaMeTpoB a H a no 
noCTH)I(eHHR MHHHMyMa cyMMbl 
KB&npaTOB OTKnOHeHHH 3KcnepHMeH· 
TaJibHOH H pacqeTHOH KpHBbiX. Xa
paKTepHbtH pe3ynJ.TaT npencrasneu 
ua puc. 3. 

Ha puc. 4 noK83aHb1 3aBHCH· 
MOCTH H&llaJibHbiX TeMOepaTyp crycr-
KOB pa3nH11HbiX 3JieMeHTOB, nony-

~~~--------------~ 

~ 
~40 
~ 

o Pb 
eTn 
J( z,. 
... c 

• 
• 

• • • ..... 
• • 

.. 
.. 

A 

6 

A ... .. 
i I . •. I . t . I 

107 101 IOI 

qJ 8trtfc,a J 

• 

118HHbie H3 annpoKCHMHpyJOmHX M&KCBeMOBCKHX pacnpeneneuHA, OT q . 
llpu nosLiweuHH 3HeprHH na3epuoro H3nyqeuHR nnn ecex MaTepHalloB 
npoucxonHT 6LICTpbtii poeT T0 OT 3uaqeuuii (t + 2) 3B. s6nH3H nopora 
no q no (tO + 20) 3B npu q::: (3 +5) qnop (eepxunn rpaHHua q onpe
nenRJiacL ypoBHeM <l>onoBOH 38CBeTKH BTOpH11Ho-3JI8KTpDHHOrO YMHO*Ho 
Tenn) . CKopoCTH uanpasneuuoro nBH)I(eHHR crycTKa e uaweM cny~~&e cocraa
JIRJIH U ~ t04 CM/C, T.e. H&MHOrO MeHLWe Vmu· 

BbiBO,[(bl 

Co3naua ycTauoeKa, no3BOJIRIOlllaR perucrpuposan HMnyn•CH~>te 

noTOKH aTOMOB, BXOnRlUHe B COCTaB 3po3HOHHOH Jl83epHOH Dna3M))I HI 
cTanHH ee HHepnuanLuoro pa3neTa B saKyyM. llonyqeuuLie BpeMeHHJ.te •• 
paKTepHCTHKH pa3JieTa HeHTpaJIOB nocTaTOliHO xopoWO onHCbiBaiOTCR M8kCo 
sennoBCKHM pacnpe.neneuueM, xapaKTepHLie 3uaqeuHR T

0 
npH q :r (3f.5)qnop 

COCTaBJIRIOT (tO + 20) 3B, MaKCHMaJILHbte CKOpOCTH pa3JieT8 VmU :I 

~ 101 CM/C, MHTeJJLHOCTb nOTOKa- (t + 5) MKC/CM. 
ABTop Bbip&)l(aeT rny6oKyiO npH3HaTenLuocTL B.C.AneKcaH.nposy 

38 nOMOlUb H nonnep)I(KY. 
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MHpoHOB B.E. 13-88-486 
Onpe.neneHHe xon:neHTp~H HeiiTpaJIJ>Hhlx UCTH:n 
npH pa31leTe 3po3HOHHOH naaepnoif nn83Mbl B BaKyyM 

OnHCbiBIUOTC.fl 3KcnepHME!HT8Jl&Ha.R ycraHOBKa H MeTOJlHKa 
HCcneAOBaHH.fl Heifrpan&HOH KOMDOHE!HTJ>I 3p03HOHHOH naaepHOH 
nn83Ml>I c noMOUU>IO 30HJlHpOB8HH.fl HOHaMH. Hcnonh3oBanc.R na-
3epHbiH HCTO'IHHK HOHOB. llonyqeHJ>I BpeMeHHhle 3aBHCHMOCTH 
KQH:neHTp~H .Heifrpani>HJ>IX qaCTH:n Ha paCCTO.flHHH 5 CM OT TOqKH 
o6p830BaHH.fl nn83Mbl npH nnOTHOCTH DOTOKa n83~10ro H3JIY· 
qenH.fl q B .llHana30He ( 2 · 10 '1 + 2 · 10 ') BT • CM .llJI.fl p.fl.lla 
MaTepHanOB MHWeHH. llpoBeAE!Ha annpOKCHMa:nH.fl DOJIYqeHHbiX 
pacnpe.lleneHHH MaKCBennoBCKHM pacnpe.neneHHeM DO CKOpoCT.RM. 

Pa6oTa BbiDonnena B 06meHHCTHTYTCKOM nay11Ho-MeTO.llH
qecxoM oT.nenenHH OHRH. 

~ ~ IUICIHIJia Geplllollt HCCDQO....t. Jly6aa 1988 

llepeBO.ll O.C.BHnorpa.noBoif 

Mironov V .E. 13-88-486 
Determination of Neutral Particle Concentration 
at Dispersion of Erosion Laser Plasma into Vacuum 

Experimental setup and methods for erosion laser plasma 
neutral component by ion probing are described. Laser ion source 
was used. Time distribution of neutral particle density at 5 em 
from a point of plasma forming at laser radiation flux density q 
in (2 ·10 7 + 2 ·10 9 ) V • em -e range for various target materials 
were obtained. Obtained distributions were approximated by Max
well velocity distributions • 

The investigation has 'been performed at the Scientifical-Metho
dical Division, JINR. 

Commuaicatloa of the .Joint Illliitute for Nuclear Releucb. Dubaa 1988 



TEMATHqECKHE KATErOPHH llYBnHKAUKR 

OB»E~HHEHHOro HHCTHTYTA ~EPHYX 

HCCJIE~OBAHHR 

Ha.neKc TeMaTMKa 

1. 3KcnepHMeHTallbHa.A 41H3HKa BWCOKHX 3HeprHH 

2. Teopentl.feCKall 41H3HKa BWCOKHX 3HeprHM 

3. 3KcnepHMeHTallb~aJI HeHTpOHHaJI 41H3HKa 

4. TeopeTHI.fecKaJI 411113HKa HH3KHX 3Hepr,HM 

5. HaTeMaTMKa 

6. ~AepHaJI cneKTPOCKOOHJI H paAio10XIo1Mio1JI 

7. 41H31o1Ka Tll*ellWX HOHOB 

8. KpHoreHHKa 

9. YcKOPIIITenlll 

10 . AaToMaTio13a~ ~~~ ~~ o6pa6oT KH 3 Kcneplo1Me HTall bHWX 

AaHHWX 

11. Bwl.fHCI11o1TellbHaJI MaTeMaTHKa H TeXHHKa 

12. XIIIMHJI 

13. TexHIIIKa 41H3HI.fecKoro 3Kcneplo1MeHTa 

14. HccneAOBaHHJI TBePAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMio1 

15. 3Kcneplo1MeHTallbHaJI 41H3HKa RAePHWX peaK~IIIH 
np1o1 Hlo13Kio1X 3Heprlo1JIX 

16. Ao31o1MeTpHR "" 41H3HKa 3a~HTW 

17. TeopHJI KOHAeHCHPOBaHHOrO COCTOJIHIIIJI 

18. Hcnonb30BaHHe pe3yllbTaToa H MeTOAOB 
41YHAaMeHTallbHWX 411113HI.feCKHX lo1CC11eAOBaHio1M 
B CMe*HWX o611aCTJIX HayKIII H TeXHHKH 

19. 6HO$H31o1Ka 

• 

0 




