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AaHHa~ pa6oTa noce~~eHa HccneAoBaHH~ npo~eccoe e3aHMOAeHcTBH~ 
HeRTpanbHOH KOMnoHeHT~ na3epHOH nna3M~ C MeTannH4eCKOH noeepx
HOCTb~. 11ccneAOBaHHe nOTOKOB o6pa3yiO~HXC~ BTOPH4HbiX 4aCTH~ npeA
CTaBn~eT HHTepeC B CB~3H C COBepWeHCTBOBaHHeM TeXHCnOrHH Han~ne
HH~ TOHKHX nneHoK/1/, pa60T~ 3neKTpOBaKyyMH~X npH6cpoe/2/, a TaK
~e eamHO B TeopeTH4eCKOM nnaHe Afl~ B~~CHeHH~ OCHOB~~X MeXaHH3-
MOB, onpeAen~~HX xapaKTepHCTHKH BTOPH4H~x noToKoe/3/, Oco6y10 
BamHOCTb HMeeT H3y4eHHe npo~eCCOB B3aHMOAeHCTBH~ 4cCTH~ C noeepx
HOCTb~ npH pa6oTe 3fleKTp~H3H4eCKHX YCTaHOBOK, 

KaK H3BeCTHo/ 4/, B KOnneKTHBHOM YCKOPHTene yCKOJ•~eM~e HOH~ 
o6paey~TC~ B 3fleKTpOHHOM KOflb~e npH HOHH3a~HH HH~ei:THpyeM~X 
B Hero aTOMOB, An~ C03AaHH~ nOTOKOB aTOMOB TBePAOTI!flbH~X 3ne
MeHTOB pa3pa6oTaH na3epH~H HCT04HHK aTOMOB KonneKTIIBHOrO YCKo
PHTen~/ 5/, 0AHH H3 BapHaHTOB HH~eK~HH noTOKa aTOMOII B 3fleKTPOH
HOe KOnb~O noKa3aH Ha pHc. 1 • 113 na3epa I 1 I na3epHO•! H3ny4eHHe 
/2/4epe3 onTH4ecKoe oKHo/3/ nonaAaeT e KaMepy aAre:~Topa /4/, 
pacnpocTpaH~eTC~ B Tpy6e /5/ /Hecy~a~ KOHCTp(K~H~/, ~o
KycHpyeTC~ flHH30H /6/ Ha noeepXHOCTb MHWeHH /7/, H3rOTOBfleHHOH 
H3 pa6o4ero Be~eCTBa, 06pa30BaBWHHC~ B pe3yflbTaTe 33aHMOAeHCTBH~ 
na3epHOrO H3fly4eHH~ C MHWeHb~ nOTOK aTOMOB /8/ 4ep~3 KOflflHMH
PYIO~He OTBepCTH~ /9/ nonaAaeT B 3neKTpOHHOe KOflb~O /10/, 11H~eK
~H~ aTOMOB B KOflb~O npOHCXOAHT B YCflOBH~X 6nH30CTH /HeCKOflbKO 
CaHTHMeTpOB/ CTeHOK H3 Hep~aee~eH CTanH KaMep~ aAre3aTopa, npH 
3TOM B03MO~HO OTpa~eHHe 4aCTH nOTOKa aTOMOB OT CT€HOK H nonaAa
HHe HX B KOflb~O, a TaK~e C03AaHHe flOKaflbHOH o6naCTH noB~WeHH~X 
KOH~eHTpa~HH aTOMOB pa6o4ero Be~eCTBa, OC06eHHO n~H 60flbWOH 4ac
TOTe pa6oT~ /50 r~/. C ~eflbiO onpeAeneHH~ B03MO~Horo BflH~HH~ Ha 
npo~eCC HaKonneHH~ HOHOB B 3fleKTPOHHOM KOflb~e nOTCKOB BTOPH4H~X 
4aCTH~ 6~nH npoBeAeH~ HCCfleAOBaHH~ HX xapaKTepHCT~K. 

Puc.l. BapuaHT u~eKUHH 
aTOMOB B 3neKTPOHHOe 
Konbuo. 

3KCnEPI1MEHTAnbHAR YCTAHOBKA 

Puc.2. CxeMaTH~ec<HH B~ 3Kcne
pHMeHTanbHOfi YCTaROBKH. 



KoTopoH npeACTasneH Ha pHc.2. YcTaHOBKa no3Bon~na, KPOMe 3ap~
meHH~x 4aCTH~, AeTeKTHpOBaTb HeHTpanbH~e aTOM~ nyTeM HX HOHH3a
~HH 3neKTpOHH~M YAapoM H nocneAy~ero aHanH3a o6pa3oBaBwHxc~ 
HOHOB, 

na3epHa~ nna3Ma o6pa3oB~sanacb npH B3aHMOAeHCTBHH H3ny4eHH~ 
/1/, c~oKycHposaHHoro 3epKano~ /2/, c MHWeHb~ /3/. B ycTaHOBKe 
HCnOnb30Banc~ na3ep nTHn4-8, pa6oTa~~HH B pemHMe MOAYnHpoBaH
HOH A06poTHOCTH IAnHHa sonH~ H3ny4eHH~ A= 1,06 MKM, 3HeprH~ 
B HMnynbce E· 0,06 Am, AnHTenbHOCTb HMnynbca T. 10 He/. nnoT
HOCTb nOTOKa H3ny4eHH~ q Ha MHWeHH Morna MeH~TbC~ npH nOM~H 
cseTQ$HnbTpos B npeAenax 1·108~1·109 BT•CM-2. MaTepHan MHWeHH
CBHHe~, an~MHHHH, mene30, MeAbo B yKa3aHHOM AHana3oHe 3Ha4eHHH 
q KOnH4eCTBO HeHTpanbH~X aTOMOB npes~waeT 90% OT o6~ero 4HCna 
4aCTH~ B nOTOKe na3epHOH nna3M~/5/, 

06pa3osaswa~c~ na3epHa~ nna3Ma npH csoeM pacwHpeHHH B saKYYM 
cTanKHBanacb c 3KpaHoM /4/. 3KpaHoM cnymHna nnacTHHa H3 Hepmase~
~eH cTanH. Cne~HanbH~x Mep no 04HCTKe ee nosepxHoCTH He npHHHMa
nocb. 

npH B3aHMOAeHCTBHH na3epHOH nna3M~ C nosepXHOCTb~ MeTanna 
B03HHKanH nOTOKH BTOPH4H~X 4aCTH~, KOTOp~e nonaAanH BO BpeM~
nponeTH~H aHanH3aTop /8/ H AeTeKTHposanHCb BTOPH4H~M 3neKTPOHH~M 
YMHomHTeneM /10/ B3Y-1. HeHTpanbH~e 4aCTH~~ npeABaPHTenbHO HOHH-
30BanHcb B HOHH3aTope /5/ npH nOM~H nOTOKa 3neKTpOHOB H3 na3ep
HOrO 3neKTPOHHOrO HCT04HHKa /]/. na3epHa~ nna3Ma B 3neKTPOHHOM 
HCT04HHKe o6pa30B~Banacb npH B3aHMOAeHCTBHH H3ny4eHH~ /6/ C BOnb
moaMOBOH MHWeHb~. 

B AononHeHHe K speM~nponeTHOMY aHanH3y Hcnonb30Banc~ MeToA 
3aAepmHsa~ero noTeH4Hana, An~ 4ero nepeA AeTeKTopoM ycTaHaBnH
sanacb CHCTeMa CeT4aT~X 3neKTPOAOB /9/. 

HeKOTOPble samH~e a6con~THble 3Ha4eHH~ 6bmH nony4eH~ c noM~b~ 
KBap~eB~X AaT4HKOB TOn~HH~ Han~neHHOrO cno~/6/, pa3Me~aBWHXC~ 
npH He06XOAHMOCTH B pa3nH4H~X T04KaX 3KCnepHMeHTanbHOH YCTaHOBKH, 
BaKYYM B CHcTeMe 6~n He xyme 2·10-6 Top. 

PE3YnbTATM 3KCnEPHMEHTOB 

OnpeAen~~~HH BKnaA B o~ee 4HCnO BTOPH4H~X 4aCTH~ AaBanH HeHT
panb~~e aToM~ MaTepHana MHWeHH. Ha pHc.3 npeACTasneH~ 3HepreTH-
4eCKHe pacnpeAeneHH~ BTOpH4H~X aTOMOB CBHH~a npH pa3nH4H~X nnoT
HOCT~X noTOKa na3epHoro H3ny4eHH~ q Ha MHWeHb. BHAHO, 4TO C poe
TOM q npOHCXOAHT ysenH4eHHe 3HeprHH aTOMOB H YWHpeHHe cneKTpa, 
npH q. 4·108 BT•CM-2 3HeprH~ B MaKCHMYMe pacnpeAeneHH~ (Em) co-

CTaBn~eT ~ • 60 3B. CpasHeHHe 3THX cneKTpos co cneKTpaMH "nep
BH4H~x'' aTOMOB na3epHOH nna3M~ noKa3~BaeT, 4TO OHH, B npeAenax 
OWH6KH 3KcnepHMeHTa, COBnaAa~T. TaKHM o6pa30M, aTOM~ BO BTOPH4-
HOM nOTOKe B OCHOBHOM no~Bn~~TC~ npH ynpyrOM OTpameHHe aTOMOB 
na3ePHOH nna3M~ OT nosepxHocTH 3KpaHa. Ko~~H~HeHT oTpameHH~ 
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/OTHOWeHHe KOnH4eCTBeHH~X 3Ha4eHHH nOTOKOB OTpameHH~X H naAa~HX 
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Ksap~es~x AaT4HKOB Ton~HH~ Han~neHHoro cno~ H He npes~wan B Ha
WHX ycnOBH~X An~ yKa3aHH~X MaTepHanOB MHWeHH /30~10/%. 

npH B3aHMOAeHCTBHH na3epHOH nna3M~ C nosepXHOCTb~ 3Ha4HTenb
Ha~ 4aCTb aTOMOB KOHAeHCHpyeTC~ Ha HeH. Ha PHC,4 npeACTaBneHa 
3aBHCHMOCTb 4HCna OTpameHH~X aTOMOB CBHH~a OT 4HCna npeABapH
TenbHO CAenaHH~X Han~neHHH. KonH4eCTBO OTpa~eHH~X aTOMOB B Ha4ane 
Han~neHH~ Mana, c pocToM Ton~HH~ nneHKH aHa B03pacTaeT c nocne
AY~~HM B~XOAOM Ha noCTO~HHOe 3Ha4eHHe. nocTO~HHoe 3Ha4eHHe KOnH-
4eCTBa OTpameHH~X aTOMOB AOCTHraeTC~ npH Han~neHHH Ha nOBepx
HOCTb 3KpaHa nneHKH npHMepHO B 10~20 MOHOCnoeB. 0T 4aCTOT~ cpa-
6aT~BaHH~ na3epa, a TaKme OT BpeMeHH HaXO*AeHH~ 3KpaHa B BaKyyMe 
K03~~H~HeHT OTpameHH~ He 3aBHCHT. npeHMy~eCTBeHH~H pa3neT BTO
PH4H~X 4aCTH~ npOHCXOAHT B nepneHAHKyn~pHOM no OTHOWeHH~ K 3K
paHy HanpasneHHH /BAOnb HOpManH/. 

TaKHM o6pa3oM, cpaBHHTenbHO He6onbWOH K03~~H~HeHT oTpameHH~~ 
pe3KOe naAeHHe KOH~eHTpa~HH C paCCTO~HHeM, a TaKme y4eT yrnOBOH 
3aBHCHMOCTH KOH~eHTpa~HH OTpameHH~X aTOMOB no3BOn~~T CAenaTb 
B~BOA 06 HX He3Ha4HTenbHOM BnHflHHH Ha npo~ecc HaKOnneHH~ HOHOB 
s 3neKTPOHHOM KOnb~e. AeHcTBHTenbHO, KOH~eHTpa~H~ aTOMOB CBHH~a 
B noTOKe, HHmeKTHpyeMOM B 3neKTPOHHOe KOnb~O paAHYCOM 8 CM 
C 4HCnOM 3neKTPOHOB 1•1013, HMeeT 3Ha4eHHe /5~10/.109 CM-3/7/, 
C y4eTOM nepe4HCneHH~X ~aKTOPOB o6paTH~H nOTOK B KOnb~O OTpameH-
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H~X aTOMOB no KOH~eHTpa~~~ He npes~waeT /2,5+5/•108 CM-3, T,e, 
MeHbWe 5% OT KOH~eHTpa~~~ aTOMOB B OCHOBHOM noTOKe, B~COK~e 3Ha-
4eH~~ cKopocTeH oTpameHH~x aTOMOB I 5+7•105cM·c-lf o6ycnosn~sa~T 
AOCTaT04HO Manoe /nop~AKa COTeH MKC/ BpeM~, B Te4eH~e KOTOporo 
He ~OH~30BaHH~e B KOnb~e aTOM~ CKOHAeHc~py~TC~ Ha CTeHKaX KaMep~. 
3TO speM~ 3Ha4~TenbHO MeHbWe speMeH~ /20 MC/ MemAY OTAenbH~M~ 
cpa6aT~BaH~~M~ YCKOP~Ten~ npH 4aCTOTe pa6oT~ so r~. TaKHM o6pa-
30M 6yAeT ~cKn~4eHo sn~~H~e oTpameHH~x aTOMOB pa6o4ero se~ecT-

· sa Ha nocneAY~~ee cpa6aT~BaH~e. 
HapRAY C HeHTpanbHOH KOMnOHeHTOH BO BTOp~4HOM nOTOKe OTpameH

H~X 4aCT~~ Ha6nnAan~Cb ~OH~ C MaCCOB~M 4~CnOM OKOnO 270 B KOn~-
4eCTBe 1/100 no OTHOWeH~~ K ~OHaM naaepHOH nna3M~ /CB~H~OBa~ 
MHWeHb/ ~ COOTBeTCTBeHHO 1/1000 K HeHTpanbH~M aTOMaM, MaKC~Manb
Ha~ 3Hepr~~ 3T~x ~oHoB He npes~wana 25 36, Bee 3TO rosopHT o Ten
nosoM MexaH~3Me ~x o6paaosaH~~ H cornacyeTc~ c ~ccneAoBaH~eM 
KOMnneKCH~X COeA~HeH~H, npeACTaBneHH~X B pa6oTe/8/, 
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MHpOHOB B.E. H AP· 9-83-536 
0 83aHMOAeHCT8HH HeHTpanbHOH KOMnOHeHTW na3epHOH nna3MW 
C MeTannH4eCKOH noaepXHOCTb~ 

npHBOARTCR pe3ynbTaTW 3KCnepHMeHTanbHWX HCCneAOBaHHH B3aHMOAeHCTBHR 
HeHTpanbHOH KOMnOHeHTW na3epHOH nna3MW C MeTannH4eCKOH noaepXHOCTb~. noTOKH 
aTOMOB Pb, AI, Fe, Cu c 3HeprMeH /20t100/ 38 B3aHMOAeHcTaoaanH c noaepx
HOCTb~ 3KpaHa M3 Hep*aae~eH CTanH, 3KcnepHMeHTanbHO yCTaHOBneHO, 4TO 
onpeAenR~HH BKnaA B ~ee 4HCno BTOpH4HWX 4aCTH~ Aa~T HeHTpanbHwe aTOMW 
C 3HeprHeH, I paBHOH 3HeprHH naAa~HX Ha 3KpaH aTOMOB, K03~H~HeHT OTPa*eHMR 
aTOMOB oT 3KpaHa He npeawwaeT 30%. nony4eHHwe pe3ynbTaTw no3aonR~T CAenaTb 
BWBOA 0 He3Ha4MTenbHOM BnMRHHM OTPa*eHHWX aTOMOB Ha npo~ecc HaKonneHMR 
HOHOB B KonneKTMBHOM YCKOPHTene npH pa6oTe na3ePHOrO HCT04HMKa aTOMOB, 

Pa6oTa awnonHeHa a 0TAene HOBwx MeTOAOB ycKopeHHR OH~H. 

Mironov V.E. et al. 
On Interaction of Laser Plasma Neutral Componenta 
with a Metal Surface 

9-83-536 

The results of experimental investigations of laser plasma neutral 
component Interaction with a metal surface are described. Pb, AI, Fe, Cu 
atoms with the energy in the /20+100/ eV range have ; Interacted ' 1 with 
the surface of stainless steel screen. It has been experimentally found 
that the main contribution into the total number of secondary particles 
give neutrals with an energy equal to energy of neutrals bombarding the 
metal surface; coefficient of refraction Is less than 30%. The results ob
tained permit to draw a conclusion that the effect of refracted neutral 
to the process of ion accumulation In the collective accelerator during the 
operation of laser neutral source is not sufficient. 

The lnvesligatlon has been performed at the Department of New 
Acceleration Methods, JINR. 
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