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Macc-cneKTpoMeTp~4eCK~M MeTogoM ~ccnegosan~cb 3HepreT~4eCK~~ 
~ 3apRgOB~~ cneKTp~ ~OHOB, o6pa3oBaHH~X np~ B03ge~CTB~~ nasep
HOrO ~3ny4eH~R HaHOCeKyHgHO~ gn~TenbHOCT~ Ha TBepgoe Be~eCTBO. 
OcHOBHoe BH~MaH~e 6~no ygeneHo H~3K03HepreT~4ecKo~ 4acT~ cneKT
pa ~oHoB, nocKonbKY 3Ta o6nacTb 3HepreT~4eCKoro pacnpegeneH~R 
npegcTaBnReTCR HegOCTaT04HO ~3y4eHHO~. 

HcT04H~KOM nasepHoro ~sny4eH~R cnym~n onT~4ecK~~ KBaHTOBbl~ 
reHepaTop nTH-n4-8, pa6oTa~~~~ B pem~Me r~raHTCK~X ~MnynbCOB. 
HccnegosaH~e xapaKTep~cT~K ~OHHO~ KOMnoHeHT~ nposog~nocb B g~a
nasoHe nnoTHOCTe~ noToKa oT 107 go 7x10 9 BT/cM 2. B Ka4eCTBe M~
weHe~ ~cnonbsosan~cb 3neMeHTbl oT yrnepoga go cs~H~a. 06pasosaH
HaR Ha nosepxHoCT~ ~ccnegyeMo~ M~WeH~ nnasMa pacw~pRnacb BHYTP~ 
gpe~~OBO~ Tpy6K~ gn~HO~ 100 MM ~ gocT~rana ysna ~OpM~poBaH~R 
~ ycKopeH~R ny4Ka. ny40K ~OHOB C 3Hepr~e~ 40 K3B aHan~s~pOBanCR 
CeKTOPHbiM MarH~TOM, B ~OKanbHO~ nnoCKOCT~ KOTOporo noMe~ancR 
~~n~Hgp $apageR. C~rHan TOKOBOrO ~MnynbCa ~OHOB Ha6n~gancR Ha 
3KpaHe oc~~nnorpa$a. nogpo6Hoe on~caH~e MeTog~K~ np~segeHo B 
pa6oTe111. 

HssecTHO, 4TO np~ sosge~CTB~~ nasepHoro ~sny4eH~R c nnoTHoc
Tb~ nOTOKa -108 BT/CM2 Ha nosepXHOCTb TBepgO~ M~WeH~ o6pasyeTCR 
nnasMeHH~~ cryCTOK, norno~a~~~~ OCHOBHY~ 4aCTb CBeTOBO~ 3Hep
r~~/21. CTeneHb norno~eH~R ~sny4eH~R crycTKOM ~ Bblxog MHorosapl'lg
H~X ~OHOB sas~c~T oT g~aMeTpa nRTHa $oKyc~poBK~. B HaweM cny4ae 
OH COCTaBnRn 300 MKM, 4TO l'IBnReTCl'l OnT~ManbH~M C T04K~ SpeH~R 
s~xoga gsyx- ~ TpexsapRgHo~ KOMnoHeHT~ 13~ G~n~ saper~cTp~posaH~ 
~OHbl C MaKC~ManbHO~ KpaTHOCTblO ~OH~3a~~~ AO Z =+6. np~ 3TOM ~3Me
peHHOe KOn~4eCTBO gByx- ~ TpexsapAgH~X ~OHOB COCTaBnRnO COOTBeT
CTBeHHO /15+ 50/% ~ /1 + 10/% OT nonHoro 4~Cna ~3Bne4eHH~X ~OHOB 
B 3aB~C~MOCT~ OT MaTep~ana M~WeH~. nony4eHH~e 3KCnep~MeHTanbH~e 
gaHH~e npegcTaaneH~ B Ta6n~~e. 

0TMeT~M, 4TO nonHOe KOn~4eCTBO ~3Bne4eHH~X ~OHOB cna6o SaB~
C~T OT MaTep~ana M~WeH~ ~ COCTaBnReT Ben~4~Hy/1 +3/x10 10 ~oHOB/~Mn. 

BpeMeHHaR CTPYKTypa TOKa ogHosapAgH~x ~oHOB ~MeeT cnomHy~ ¢op
My, B KOTOpO~ MOmHO B~gen~Tb Tp~ rpynn~ ~OHOB. Ha p~CYHKe 
npegcTaaneHo speMeHHOe pacnpegeneH~e ~Mnynbca ToKa gnR ogHosa
pAgH~x ~OHOB H~KenR. OcHoBHaR 4aCTb ~OHOB OTHOC~TCR K nepso~ 
rpynne ~ pacnpegeneHa B 3HepreT~4ecKOM ~HTepsane /30+ 600/ 3B 
/neBW~ n~K Ha p~CyHKe/. MaKC~MYM TOKa COOTBeTCTByeT 3Hepr~~ 
~OHOB E =1 00+ 10 3B. TaKoe 3HepreT~4eCKoe pacnpegeneH~e T~n~4HO 
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BpeMeHHOe pacnpeAeneHHe HM
nynbca TOKa An5l OAH03ap5IAHb!X 
HOHOB HHKenH, 

I 

AnR OAH03aPRAH~X HOHOB na3epHO~ 
nna3Mbt/ 4 •5/. noporOBOe 3Ha4eHHe 

nnoTHOCTH noToKa H3ny4eHHR AI1R 
AaHHO~ KOMnOHeHT~ COCTaBnReT 
f2+ 6/x1 0 8 BT/cM 2 AI1R scex Hc-

20 *> 60 110 Tw.~ cneAOBaHHbiX MHWeHe~, 
8 o6naCTH Man~x 3HeprH~ HOHOB 

MOmHO B~Ae!lHTb ABe rpynn~ C 
3Hepr~RMH 10 H 2 38. 0THOCHTenb

H~~ B~XOA HOHOB C 3HeprHRMH 2 38 /npas~~ nHK Ha PHCYHKe/ co-
CTaBnRn AO 5% OT B~XOAa YCKOpeHH~X HOHOB H 3aBHCen OT MaT~pHana 
MHWeHH, 3aBMCMMOCTb B~XOAa MOHOB 3TO~ rpynn~ OT MHTeHCMBHOCTM 
naaepHoro M3ny4eHHR COBnaAaeT C 3aBMCHMOCTb~ AnA HOHOB naaepHO~ 

nna3Mbl. 3To coenaAeHMe, a TaKme HM3KMe 3Ha4eHMR 3HeprM~, noaeo
nReT npeAnOnOmMTb, 4TO MexaHM3MOM o6pa30BaHMR MOHOB 3TO~ rpynnbl 
RBnReTCR BTOPM4HOe B3aMMOAe~CTBMe naaepHO~ nna3M~ C nosepXHOCTb~ 

'MMWeHI-1, 

npM MCCneAOBaHMI-1 MMWeHe~ 1-13 OKMC!lOB Fe 'La ' In ' Ta ' Pb "' 
APYr"'x MeTannos Ha6niiJAani-1Cb MoneKynRpHbte I-10Hbl TMna Meo+t c oT
HOCI-1TenbHbiM BbiXOAOM /2 + 5/x 10-3 OT nont~oro MOHHOro TOKa, 3Hepre

TM4eCKOe pacnpeAeneHMe M speMeHHaR CTpyKTypa MOneKy!lRPH~X MOHOB 
nonHOCTbiiJ noBTOPR!lM KapTI-1HY AilR OAH03apRAHbiX MOHOB TpeTbe~ rpyn
n~. 3TO CBMAeTe!lbCTByeT 0 TOM, 4TO MeXaHM3M o6pa30BaHMR MOneKy
nRpH~X MOHOB TaKme o6ycnoeneH BTOPM4H~M B3aMMOAe~CTBMeM na3epHO~ 
nna3M~ C noeepXHOCTb~ MMWeHM, 3apRmeHH~X MOneKyn C 3HeprMe~ 

100 38M~ He Ha6n~AanM Ha yposHe 4YBCTBMTenbHOCTM 5x1o-6 . 

npH MCC!leAOBaHMM 3aBHCMMOCH1 BbiXOAa rpynnbl MOHOB C 3HeprMe~ 
10 38 OT MHTeHCMBHOCTH nasepHOrO M3!1y4eHMA OKa3anOCb, 4TO nopo
rosoe 3Ha4eHMe n!lOTHOCTM nOTOKa o6pa30BaHMA 3THX MOHOB 3Ha4M

Te!lbHO HMme 10
7 

8T/cM2 .Ha4MHaR c nnoTHOCTe~ noToKa 5x10 8 BT/cM 2 

B~XOA HOHOB 3TO~ rpynnbl npaKTM4eCKI1 He 3aBI1Cen OT MHTeHCMBHOCTH 
naaepHoro 113!1y4eHMR 11 ocTasancR nocTORHH~M. npl-14eM npouecc o6-
paaosaHI1R naaepHo-nnaaMeHHoro crycTKa He cKa3btsancR Ha e~XOAe 
110HOB 3TO~ rpynn~. YcTaHoeneHa KoppenR411R MemAY B~XOAOM 110HOB 
HI-13K03HepreTM4eCKOH 4aCTM CneKTpa M noTeHUMa!lOM 110HI13a4M11 MC

C!leAyeMoro 3!1eMeHTa, TaK, Hanpi1Mep, np11 MCCI1eAOBaHMI1 MI1WeHe~ 

AgBr H CsJ KOJ1H4eCTBO OAHosapRAH~x 110HOB c 3HeprMRMI-1 nopRAKa 

100 38 OAI1HaKOBO A!lfl o6e11x KOMnOHeHT /CM, Ta6ni14Y/. 8~XOA MOHOB 
c MallbiMH 3Ha4eHI1RMI1 3Heprl1~ E<30 38 A!lfl ~OAa 11 6poMa Ha nopRAOK 

Hl1me, 4eM AilR uea11R H cepe6pa. H113KHe noporoe~e 3Ha4eHMR I-1HTeH
CI1BHOCTH Jla3epHOrO M3!1y4eHMR H 3aBHCI1MOCTb B~XOAa OT noTeH41-1-
ana 110HH3a4MI-1 rOBOpRT B nO!lb3y Taro, 4TO B03MOmH~M MeXaHM3MOM 
o6pa30BaHHR HOHOB BTOpO~ rpynn~ fiB!lReTCR TepMOHOHM3a4Mfl. 
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B saKn~4eHHe oTMeTHM, 4TO sHa4HTenbHOe pasnH4He 3HeprH~ 
aTOMHO~ H MOneKynRpHO~ HOHHbJX KOMnOHeHT n0380nReT OCy~eCT8HTb 
3¢¢eKTH8HY~ 04HCTKY HOHHOrO ny4Ka OT HOHH308aHH~X MoneKyn, 
HaM6onee TeXHH4eCKH npocT~M HaM npeACTa8nReTcR cnoco6 npeA8a
PHTenbHO~ 3HepreTM4eCKO~ ceneK4HM MOH08 nasepHO~ nna3M~ 3aMeA
nR~~MM 3neKTpOCTaTM4eCKMM noneM. npo8eAeHH~e Ha Macc-cneKTpOMeT
pe M3MepeHMR noKaaanM, 4TO npM saMeAnR~~eM noTeH4Mane 20 B 
COAep}l(aHMe MOHM308aHHblX MOneKyn 8 MOHHOM ny4Ke npM pa6oTe C 

-6 MMWeHRMM M3 OKMcno8 He npe8bJWaeT 5x1 0 . 8 To 8peMR KaK npM Hyne-
80M 3aMeAnRJO~eM noTeH4Mane MX AOnR COCTa8nReT /1 + 3/x10-3. 
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PyKonMCb nocTynMna 8 M3AaTenbCKMH OTAen 
14 M~nR 1982 roAa. 
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ApsYMaHRH r.M. H AP• P7-82-552 
0co6eHHOCTH HH3K03HepreTH~eCKOH ~aCTH cneKTpa HOHOB na3epHOH 
nna3Mbl 

Macc-cneKTpOMeTpH~eCKHM MeTOAO~ HCGneAOBaHhl 3HepreTH~eCKHe 
H sapHAOBb!e pacnpeAeneHHR aTOMHblX H MOneKynHpHbJX HOHOB, 06pa-
30BaH~IX npH B03AeHCTBHH nasepHoro H3ny~eHHR HaHOCeKYHAHOH 
AnHT8nbHOCTH Ha TBepAOe Be~eCTBO, ilOKa3aHO, ~TO B 06nacTH 
3HeprHfiE<30 sB 3HepreTH~eCKHH cneKTp OAH03apHAHblX aTOMHblX 
HOHOB xapaKTepHsyeTCR ABYMR MaKCHMYMaMH C 3HeprHHMH IQ H 
ilpH Hcnonb30BaHHH MHmeHefi H3 OKHcnos Fe , La , In , Ta , Pb H 
ApyrHX MeTannoB Ha6nJOAanHCb MOJieKynRpHhle HOHbl THlla MeQ+l C 
OTHOCHTenbHbiM Bb!XOAOM /2-5/xiQ-3 OT llOnHoro 3Ha~eHHH HOHHOrO 
TOKa • B OopasoBaHHH HH3K03HepreTHtleCKHX aTOMHbiX H MOneKynHpHb!X 
HOHOB cyrueCTBeHHYJO ponb HrpaeT MeXaHH3M BTOpH~HOrO B3aHMO
AeHCTBHR nasepHo-nnasMeHHoro crycTKa c noBepxHOCTbJO Be~ecTsa. 

PaooTa BbmonHeHa s J1a6opaTopHH RAepHblX peaKUHH OIDIH. 

npenpHHT 06~eAHHeHHOro HHCTHTYTa RAePHWX HccneAOBaHHH. AY6Ha 1982 

Arzumanyan G.M. et al. P7-82-552 
Specific Properties of Low Energy Part of Laser Plasma Ion 
Spectrum 

Mass-spectrometric method is used to study the energy and 
charge of atomic and molecular ion distributions produced un
der action of laser radiation of nanosecond duration on a 
solid matter. It is shown that in theE<30 eV energy region 
the energetic spectrum of single-charge atomic ions has two 
maxima with 10 eV and 2 eV energies. Using targets prepared 
from Fe ,La, In ,Ta ,Pb metal oxides molecular ions,were 
observed of Meo+t type with relative yield (2-S)xlo-3 from the 
total ion current. The mechanism of secondary interaction of 
laser-plasma bunch with a matter surface is vary essential for 
producing low energy atomic and molecular ions . 

The investigation has been performed at the Laboratory of 
Nuclear Reactions, JINR. 

Preprint of the Joint Institute for Nuclear Rctoorch. Dubna 1982 

nepeDOA O.C.BHHorpaAOBOH. 


