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nHcapeB A.<P. P13 - 11466 
OnrH"ieCKHil pe30HBHCHbili Meron ¢opMHpOBBHHH rpeKOB "iaCTIIIl 

B >KBllKIIX CpeQaX 

TeopeTH"ieCKH aHaJIH3BpyiOTCH llBa HOBbiX Merona perKcrpaUHB c.~elloB 
'18CTHU B lKHilKBX Cpella X. nepBbiH CDOC06 OCHOBBH HB pe30H8HCHOil lj>JI>•opec

UeHilBH nepBif"iHbiX 3lleKTpOHOB HOH;!38UHH B CllellSX "i8CTHil, 38XB8'1eHHb!X 

&lleKrpoorpHuareJibHbiMH Monexyna~.IH HJIH COilbBSTHbiMH KOMnneKcaMI!, Be 
BTOpOM MeTOlle OCyWeCTBIIS!eTCSI H30HpaTe.~bH8SI GJOTQ- H 8BTOHOHH381lHH 

aTOMOB cpellbi no rpexy "iaCTHUbi, llcnonbayg naaepbi c nepecrpanaaeMoil 

llllHHOil BOIIHbl MOWHOCTbiO 10 2 8r/cM 2 
0 MOlKHO peri!CTpHpOBBTb ClleJlbl 

'lacrau no cHrHany or eaemaero rpHrrepa aa epeMH 10-4 - 10-7 c. 

Pa6ora Bblnonaeaa B Jla6oparopHH HllepHbiX npo6neM 011.RH. 

Coo6meHHe 06'bellHHeauoro HHCTI!Tyra smepHbiX uccneaoeaHRl! • .Qy6Ha 1978 

Pisarev A.F. Pl3 - 11466 
Optical Resonance Method for Particle Track Formation 
in Fluids 

Two new methods for registration of particle tracks in fluids are 
analyzed. The first one is based on the resonance fluorescence of 
ionization primary electrons in tracks of particles captured by elect
ronegative molecules or solvated complexes. In the second met.I--Jocl 
selective photo- and autoionization of atoms of matter by particle 
tracks is carried out. By applying lasers with readjustable wave 
length of 10 2 W/cm 2 , one could register particle tracks by a 
signal from the external trigger for 10-4 - l.o-7 s. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06'bei!HHeHHblil HHCTHT}'T SlllepHbiJC HCCnellOBBHBil Jiy6HB 

BeeoeHue 

Ha nponnKeHHH nocne.D.HHX neT .D.enanucb HeO.D.HOKpaTHhle 

nonbiTKH OCyll(eCTBHTb 6blCTpbiH ynpaBJI.IIeMbiH pe:>KHM !llop

MHpOBaHH.II 3JieKTpH'IeCKOrO pa3p.ll)].a no CJie)].aM 'laCTHU 

B :>KH)].KHX Cpe)].aX. 0)1.HaKO 3TH yCHJIH.II He npHBeJIH K nOJIO

:>KHTeJILHbiM pe3yJILTaTaM. OcHOBHoii !llu3H'IecKoii npH'IHHoii, 

npen.IITCTBYIOIUeH TaKOMY npoueccy, .IIBJI.IIeTC.II 'lpe3Bbi'IaHHO 

MaJia.ll )].JIHHa CB060)1.HOrO npo6era 3JieKTpOHOB B :>KH)].KOCTH, 

He no3BOJIJIIOII.(aJI Ha6upaTb 3HepruiO, paaHyro noTeHuuany 

HOHH3aUHH aTOMOB. 8blCOKaJI nJIOTHOCTb KOJie6aTeJ1bHOrO 

cneKTpa KOH)].eHCHpOBaHHOrO COCTOJIHHJI Bell(eCTBa H JIBJleHHe 

COJlbBaTaUHH 3apJI)].OB npe)].CTaBJlJIIOT C060H nO'ITH Henpeo

)].OJlHMbiH 6apbep Ha nyTH YCKOpeHHJI 3JleKTpOHOB BHelllHHMH 

3neKTpuqecKHMH nonJIMH. BMecTe c TeM Heu36e:>KHoe npu

cyTCTBHe B :>KH)].KOCTJIX B HeKOHTpOJlHpyeMbiX KOJlH'IeCTBaX 

3JleKTpOOTPHUaTeJ1bHblX npHMeceii, 3aXBaTblBaiOIUHX CB060)1.

Hble 3JleKTpOHhl, JIBJlJieTCJI TaK:>Ke O)].HHM H3 CHJlbHblX !llaKTO

poa, MelllaiOII.(HX pa3MHo:>KeHHIO 3JieKTpoHoB. HaKoHeu, Hanu

que B :>KH)].KOCTJIX MHKpony3blpbKOB napa H ra3a C03)1.aeT 

6naronpHJITHhle ycnoau.11 )].JlJI pa3BHTHJI JIO:>KHLIX pa3pJI.D.OB. 

H3 cKa3aHHoro JICHO, 'ITO )1.11.11 perucTpauuu cne.D.OB 

'laCTHU B :>KH)].KHX cpe)].aX CJle)].yeT HCKaTb HHble llYTH !llopMH

poBaHHJI TpeKOB, KOTOpble 6blJ1H 6bl MeHee 'IYBCTBHTeJlbHbl 

K yKa3aHHblM !llaKTopaM. B HaCTOJIII.(eii pa6oTe paccMaTpu

aaiOTC.II )].Ba TaKHX llO)].XO)].a. 0)1.HH H3 HHX OCHOBblBaeTCJI 

Ha JIBJleHHH pe3oHaHcHoro !llnyopecueHTHoro pacceJIHHJI 

CBeTa COJlbBaTHpOBaHHblMH 3JleKTpOHaMH HOHH3aUHH 

H 3JleKTpOHaMH, 3aXBa'leHHbiMH 3JleKTpOOpHUaTeJ1bHblMH 

MOJleKyJlaMH B CJle)].aX 'laCTHU. BTOpOH MeTO)]. onupaeTCJI 

Ha H36HpaTeJ1bHOe MHorocTyneH'IaToe 3JleKTPOHHoe ao3-
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6y)I(,IJ.8HHe a TO MOB )I(H,II.KOCTH B CJie,IJ.aX 'laCTHU Ha BbiCOKHe 

KBaHTOBble COCTOBHHB H nOCJie,IJ.yromyro HX ~OTO- H aBTO

HOHH3aUHID. 3TH ,IJ.Ba nyTH, KaK 6y,IJ.eT nOKa3aHO HH)I(e, 

MOryT npe,II.CTaBHTh peaJibHYID OCHOBY ,IJ.JIB pa3pa60TKH 

6blcTporo TpeKoaoro ,IJ.eTeKTopa c )I(H,IJ.KOH cpe,IJ.oB:. 

Pe3oHaHcHoe rftAyopect~eHmHoe pacce.11Hue caema 

COAb6Q111Up06UHHbiMU 3AeK1!1pOHQMU U 3AeK111pOHUMU, 

3QX6Ut~eHHbiMU MOAeKyAUMU 6 CAeOaX 'lQC111Ull 

fipOXO)I(,IJ.eHHe 3apB)I(eHHbiX ~laCTHU qepe 3 JIID6yro )I(H,II.

KOCTh conpOBO)I(,IJ.aeTCB ,IJ.BYMB THnH'IHbiMH MexaHH3MaMH: 

COJihBaTaUH8H 3JieKTpOHOB HOHH3aUHH H 3axaaTOM HX 3JieKT

pOOTpHUaTeJibHbiMH MOJieKyJiaMH. fiOTeHUHaJI CBB3H 3JieKT

pOHOB B 3THX npoueccax Jie)I(HT B,IJ.Hana30He0,1.,.1,5 3B/1-~ 1 

XapaKTepuoe apeMB coJihBaTaUHH H JaxaaTa 3JieKTpouoa 

OT MOMeHTa o6pa30BaHHB B CJie,IJ.aX qacTHU COCTaBJIBeT 

Io- 10 - 10-8 c. B nocne,IJ.yromeM 3TH 3JieKTpoubl )I(HBYT 

,IJ.OJirO - OT ,IJ.OJieH CeKyH,IJ.bl ,IJ.O HeCKOJibKHX 'laCOB - H HC'Ie-

3aiDT no 3aKOHy CJiyqaB B npoueccax peKOM6HHaUHH, XHMH

qecKOH "peaKUHH" H ,IJ.HI}J4ly3HH ua CTeHKH COCy,IJ.a. qHCJIO 

TaKHX ,IJ.OJirO)I(HBYmHX 3JieKTpOHOB B CJie,IJ.aX qaCTHU co-

- 1 0 a 1 0 4 - 1 /1 2/ u 

CTaBJIBeT n 0 - - CM ' )J,JIB Ka)I(,IJ.OH )I(H,II.-

KOCTH xapaKTepeH CBOH noTeHUHaJI COJihBaTaUHH H 3aXBaTa 

3JieKTpOHOB H cneKTp HX B036y)I(,IJ.eHHB, HaXO,II.BmHHCB, KaK 

npaBHJIO, a Hu~paKpacuoM ,IJ.HanaJoue. EcnH coJihBaTHpo

aauuble HJIH Jaxaaqeuuble · 3JieKTpOHbl Bo36y)I(,IJ.aTh peJo

uaucnbiM Jia3epHhiM CBeTOM, TO 3HeprHB B036y)I(,IJ.eHHB 

6y,IJ.eT OCB060)1(,IJ.aTbCB no .Il.BYM KaHaJiaM: Ha ~JiyopecueHUHID 

c apeMeHeM penaKcaUHH r 1 H 6e3bi3JIY'IaTeJihHble nepexo

.Il.bl C BpeMeHeM-·r 
2 

. llpH HMnyJihCHOM B036y)I(,IJ.eHHH ,II.JIH

TeJihHOCThiD tO 'IHCJIO ~JiyOpeCUeHTHbiX ~OTOHOB, HCnycKae

MbiX COJibBaTHpOBaHHbiMH HJIH 3aXBa'leHHbiMH 3JieKTpOHaMH 

no OKOH'IaHHH ,IJ.eHCTBHB Jia3epa, 6y,IJ.eT Bblpa)l(aTbCB CJie

.Il.YIDmHM COOTHOUieHHeM: 

t 0 

/1/ 
no 

n = --e 
y 

- -r-

r,IJ.e 

4 

T 
y=l+-L T 

T ' 
2 

= ~.L:_g__. 
T 1 +T 2 

/2/ 

3To HJJiyqeuHe MO)I(eT 6b1Th 3aperHcTpHpoaauo c noMomhro 

30lla, 6noKHpyeMoro ua apeMB ,IJ.eilcTBHB na3epa. llpH 

m 'IHCJie cpa6aTbiBaHHH na3epa 30ll JaperHcTpHpyeT ua 

e,IJ.HHHUe ,IJ.JIHHbl TpeKa N ~nyopecueuTHbiX ~oTouoa: 

t 0 

nom77 -,- dn 
N = ----8 H, 

4rry 
/3/ 

r,IJ.e r1 - KBaHTOBhiH BbiXO,IJ. ~OTOKa TO,IJ.a 30fia, d Q - Te-

necubiB: yron caeToc6opa 30lla. 3a,IJ.aBaBch Tpe6yeMoB: 

nnoTuocThiD TpeKa N, H3 /3/ uaxo,IJ.HM 'IHCJio caeTOBbiX 

HMnyJihCOB 06JiyqeHHB )I(H,II.KOCTH, ,IJ.OCTaTO'IHOe ,IJ.JIB perH

CTpaUHH TpeKa: 

m 
477Nye 

no77 dQ 

t • T 
0 

/4/ 

)J,nB no,IJ.aBJIBromero 'IHCJia )I(H,IJ.KHx cpe,IJ. xapaKTepHhie 

BpeMeHa T l = 10-S CH r
2
=10- 9 c .fi03TOMy,npHHHMaB 

,IJ.JIHTeJibHOCTh O,IJ.HOrO CBeTOBOrO HMnyJihCa Jia3epa tO -

- 10- 10 c, JIHHeHHYID nJIOTHOCTh COJibBaTHpoaaHHbiXHJIH 3a

XBa'leHHbiX 3JieKTpOHOB ll 0 -10 4 CM - 1 , KBaHTOBbiH ~OTO
BbiXO,IJ. 30lla T/- 5·10-

2
H TeJieCHbiH yroJI dQ::: 10·- 3 cp, 

a TaK)I(e C'IHTaB, 'ITO .Il.JIB nony'leHHB xopoUiero KaqecTaa 

TpeKa ueo6XO,II.HMO HMeTb N -10 CM _,, 83 Bblpa)l(eHHB /4/ 
3 

CJie,IJ.yeT m::: 3 ·10 . 3TO 03Ha"'aeT, 'ITO ,IJ.JIB ~OTOrpa~upo-
BaHHB TpeKOB C nOMOmhiD 30fia noTpe6yeTCB - 3 •10

3 

BCnbiUieK Jia3epa. fipH ,II.JIHTeJibHOCTH nay3bl Me)I(,IJ.y BCnbiUI-
-8 

KaMH - 3 r l = 3 ·10 C CYMMapuoe apeMB perHCTpaUHH 

TpeKOB O,IJ.HOrO C06hiTHB COCTaBHT - 10-4 C. 

Y6HpauHe "cTapbix" TpeKOB H3 o6'beMa )I(H,IJ.KOCTH MO)I(

uo OcymecTBJIBTh Tpa,IJ.HUHOHHbiM MeTO,II.OM - C nOMOmhiD 

O'IHmaromero aueUiuero 3JieKTPH'IecKoro nonB. 3To none 

6y,IJ.eT 6biCTpO pa3pbiXJIBTh HOHHYIO nJIOTHOCTh TpeKa ,IJ.O 

cpe,IJ.uero ~ouoaoro ypoauB. BpeMB pa3MbiTHB TpeKa H 6y,IJ.eT 
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JIBnJITbCH speMeueM pa3peweuuJI )l,eTeKTopa. B nocne)l.yJO

~eM see conLBaTuposauuble u 3axsa1.feuuble 3apJI)l.bl, co

CTaBnJIJO~He 4lou, MoryT 6b1Tb co6paHbi noneM ua 3neKTpo

)l.bl. 

11MnynLcuoe na3epuoe so36y)l{)l.euue coni. sa Tuposau

HbiX H 3aXBa1.feHHbiX 3lleKTpOHOB MO)I{HO ocy~eCTBllJITb B 

.D.BYX pe)I{HMaX: B pe)I{HMe Tl -cBeTOBbiX HMnynhCOB, KOr)l,a 

3HepreTH1.feCKHe COCTOJIHHJI BCeX COllbBa THpOBaHHbiX HllH 

3aXBa1.feHHbiX 3lleKTpOHOB KOrepeHTHO HHBepTHpylOTCJI, H 

B pe)I{HMe HMnynbCOB HaCbi~eHHJI, B KOTOpOM B036y)l{,ll,alOTCJI 

•• ~ n 0 3THX 3neKTpouos. Pacl.feTLI noKa3MBaJOT, 'ITO nep

BbiH pe)I{HM o6ny1.feHHJI Tpe6yeT HCKlllOl.JHTenbHO MO~HbiX 

na3epublx cseTOBbiX noToKos: ... 10 14 Bm/cM2 • Bo BTopoM 

cnyqae MOJ..QHOCTb uacbl~euuJI na3epa 3Ha1.fHTenLuo Meubwe 

u MO)I{eT 6biTb uaB..D.eua no 4!opMyne 
4

' 

p > hcu /5/ 
2ra 

r,ll,e (u - pe3ouaucuaJI l.faCTOTa nepexo.D.a; .D.llH conbBaTu

posauuwx H 3aXBa1.feHHbiX 3lleKTpOHOB THnHl.fHOe 3Ha1.feHHe 

(!) ::10 15 c -1, a - ceqeuue pe3ouaucuoro B036y)l{)l.eHHH 

3lleKTpOHOB 

(} ~~ 

" 2 TlCw 

~--:T\-c:--
/6/ 

1 

~•uJ - wupuua cneKTpanbHOH nuuuu nepexo)l,a - 10 12 
c - 1

. 

C yl.feTOM 3THX )l,aHHbiX pacl.feT no 4!opMynaM /5/ H /6/ 
)l,aer MO~HOCTb B HMnynLCe -10 2 Bm/cM 2 . 

AfHo2ocmyneH~amaR ceAeKmueHaR ¢omo-
u aemouoHu3aijUR amoMoe e cAeoax ~acmu~J 

3ueprHH B036y)l{)l.eHHH COllbBaTHpOBaHHbiX H 3aXBa1.feH

HbiX 3lleKTpOHOB paCXO)l.yeTCH B OCHOBHOM no KaHany Tenno

BOH penaKcauuu c speMeueMr
2 

Ka*~WH aKT 6e3M3nyqa-

6 

I 
1 

1 
) 

Tenbuoro nepexo,ll,a 3neKTpoua conpoBO)I{,ll,aeTcH O,ll,uospe

MeHHbiM B036y)l{,ll,eHHeM KOne6aTenbHbiX COCTOHHHH 2-3 co

Ce,ll,HHX MOlleKyn HllH pO)I{,ll,eHHeM HeCKOllbKHX 4IOHOHOB B 

cnyqae O.D.uoaTOMHbiX cpe,ll,. Cpe.D.HJIJI 3HepruJI so36y)l{,ll,euuH, 

npHXO)l.JIJ..QaJICH ua O.D.HY MOlleKyny, COCTaBnJieT - 0,1-
-0,5 3B. 3TH MOneKynbl MOryT 6b1Tb eJ..Qe pa3 H36HpaTellbHO 

so36y)l{,ll,eHbl npu noMo~u BToporo nepecTpausaeMoro na3epa 

C nepeXO,ll,OM Ha 3lleKTpOHHble ypOBHH C rnaBHbiM KBaHTOBbiM 

l.JHCllOM !I- 8-10, OTCTOH~He OT rpaHHUbl HOHH3aUHH Ha 

BenHl.fHHY 0,02-0,1 3B. Bo36y)l{,ll,eHHble aTOMbl, B CBOIO 

Ol.fepe)l.b, MOryT 6biTb 34l4JeKTHBHO 4!oTOHOHH30BaHbl C no

MO~blO TpeTbero na3epa HllH aTOHOHH30BaHbl BHeWHHM 

3neKTPH1.fecKHM noneM 'c, 
1 

Bo3HHKaJO~He BTOpH"'Hbie 3neKT

poubl, KaK H nepBHl.JHbie B cne)l,aX l.faCTHU, TaK)I{e COllbBaTu

pylOTCH HllH 3aXBaTbiBalOTCJI MOlleKynaMH H BCTynalOT B npo

uecc B036y)l{,ll,eHHJI a TOMOB. 3Ta 3aMKHyTaJI uenOl.fKa )l,eHCT

suB. Bbi3hiBaeT nasuuuoe uapacTauue 3neKTpouos no 3aKouy 

Nl::n (lt-N-f' r2_ 'o tr2+t +t 0 !Y' -;----) bl b2 
r ~ t 

2 hl 

/7/ 

r.D.e n 0 no-npe)I{HeMy 03Ha1.faeT uaqanLHYIDnuueB.uyJO nnoT

uocTh COllbBaTHpOBaHHbiX HllH 3aXBa1.feHHbiX 3lleKTpOHOB 

s cne)l.ax l.facTHU; N0 - cpe)l.uee l.fucno MoneKyn, so36y)l{,ll,ae

MbiX COllbBaTHpOBaHHbiM HllH 3aXBa1.feHHbiM 3lleKTpOHOM 

B aKTe 6e3bl3ny1.faTenLuoro nepexo.D.a, N 0 -~ ; {i - K034!4lu

uueuT • ceneKTHBHOrO B036y)l{,ll,eHHH aTOMOB, BXO)l.H~HX B 

COCTaB Kone6aTellbHO-B036y)l{,ll,eHHbiX MOlleKyn, (3- 0,1 -
- 1 '6,7 ; .D.nH pacl.feTa npuuuMaeM (3 ~ 0,5; r 2 - speMJI 

6e 3bl3lly1.fa TellbHOH penaKCaUHH B036y)l{,ll,eHHbiX a TO MOB )I{H,ll,

KOCTH, '
2 

-10- 10 c; t bl- speMH pe3ouaucuoro 3neKTpouuo

ro B036y)l{,ll,eHHH aTOMOB BTOpbiM na3epOM npH HaCbiJ..QaJO

~eH MOI..QHOCTH, t b1 - 10 -llc; tb2 - BpeMJI 4!oTo- HllH 

aBTOHOHH3aQHH B036y)l{,ll,eHHbiX aTOMOB, t b 2 ,.,_Q,l r 2 • IIO,ll,

cTaBnHH 3TH )l.auuble B 4!opMyny /7 I, nonyl.fHM 

1 o 8 t 
N1 =no .10 

/8/ 
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r.D.e t - Bbipa~eHo B ceKyH,IJ,ax. EcnH na3ephl BKnroqeHhl Ha 

BpeMJI t ~- 4 • 1 o- 8 C, TO llHHeHHaJI nnOTHOCTb 3neKTpOHOB 

B cne,IJ,ax qacTHU .IJ.OCTHrHeT aenHqHHhl N 1 =10 4 n 0 . 3TH 

3neKTpOHhl H3nyqaT 

1 4 1 
n-N-==10n--- 1 y Oy 

/9/ 

<l!nyopecueHTHblX <l!OTOHOB, KOTOphle 06pa3yiOT Ha Ka TO,IJ,e 

30lla 

10 4 n o1J d n 
N:::: -------

4rry 
/10/ 

<l!oT03neKTpOHOB. llpH BbiWe npHHJIThlX 3HaqeHHJIX napaMeT

poB 71 , Y H dU H3 /10/ cne,IJ,yeT N 1 =10, T.e • .D.OCTHra

eTCJI Tpe6yeMaJI nHHeiiHaJI nnoTHOCTb TpeKa. BH.D.HM, qTo 

<l!oTOrpa<l!HpOBaHHe TpeKOB B ~H,II,KOCTH nocne npOXO~,IJ,eHHJI 
qacTHU MO~eT OCyll\eCTBllJITbCJI qpe3BbJqaiiHO 6hlCTpO - 3a 

,IJ,eCJITKH uaHoceKYH.IJ.. B npHHUHne no ,IJ,aHHOMY MeTO.IJ.Y TpeKH 

MOryT 6hlTb c<l!oTorpa<l!HpOBaHhl Henocpe,IJ,CTBeHHO 4lOTO

annapaToM 6e3 03lla, ecnH apeMJI acnhlWKH na3epoa cocTa

BHT - 10-
7 c. 0.D.HaKo B 3TOM cnyqae noTpe6yiOTCJI cne

UHanLHhle Mephl HMnynbCHOH CBeT03ai.QHThl <l!oTonneHKH OT 

na3epHOH 3aCBeTKH. 6naro,IJ,apJI HHTeHCHBHOMY naBHHHOMy 

pa3MHO~eHHIO 3neKTpOHOB B paCCMaTpHBaeMOM cnoco6e, 

TpeKH qaCTHU B ~H,II,KOCTH MOryT 6LITb nerKO 3aperHCTpH

poBaHhl TaK~e nro6oH KOOp,II,HHaTHOH 3neKTPO.D.HOH CHCTeMOH 

THna npoaonoqHoil KaMephl. 

HapJI.IJ.Y c paccMoTpeHHhlM H3nyqeHHeM B cne,IJ,ax qacTHU 

6y,IJ,eT B03HHKaTb eme H3nyqeuHe B ynLTpa<l!HoneTOBOM 

,IJ,Hana30He OT ,IJ,e 3aKTHBaUHH ceneKTHBHO B036y~,IJ,eHHblX 

aTOMOB H peKOM6HHaUHH 3neKTpOHOB C nonO~HTenbHhlMH 

HOHaMH. llo CYMMapHOH HHTeHCHBHOCTH 3TO H3nyqeHHe cpaB

HHMO C H3nyqeHHeM COllbBaTHpOBaHHhlX H 3axaaqeHHhlX 

MOneKynaMH 3lleKTpOHOB, H OHO Ta~e MO~eT 6hlTb HCnonL-

30BaHO ,II,llJI <l!oTOperHCTpaUHH TpeKOB. 

MomHoCTb na3epoa, o6ecneqHBaiOll\HX ceneKTHBHOe B03-

6y~.D.eHHe aToMoB, onpe,IJ,enJleTcJI <l!opMynoil /5/. )J.nJI nepao-

8 

ro na3epa, pa6oTaiOmero B HH<l!paKpacHoM .D.Hana3oHe H B03-

6y~,IJ,aromero conLBaTHpoaaHHhle HnH 3axaaqeHHhle 3neKT

poHhl, CBeTOBaJI MOll\HOCTb HaChlll\eHHJI, KaK 6hlnO HaH,IJ,eHO 

BhlWe, cocTaBnJleT - 10 ;~ Bm/cM 2 • ,lJ,nJI BToporo na3epa, 

H3nyqaromero B ynLTpa<l!HoneTOBOM .D.Hana3oue H o6ecneqH

BaiOI.Qero CeneKTHBHOe 3lleKTpOHHOe B036y~eHHe aTOMOB, 

MOll\HOCTb HaChli.QeHHJI, HaH,IJ,eHHaJI no <l!opMyJie /5/, paBHa 

-10 7 Bm/cM 2 . H, uaKoHeu, ,IJ,nJI TpeTLero na3epa, HMeiO

mero cneKTP H3nyqeHHJI B HH<l!paKpacHoM .D.Hana3oHe H ocy

mecTBnJIIDI.Qero <l!oTOHOHH3aUHID B036y~,IJ,eHHhlX a TOMOB, 
8 2 

MOll\HOCTb .D.O~Ha 6hlTb - 10 Bm/cM . 0.D.HaKo 3TOT na3ep 

MO~eT 6hlTb HCKnroqeH H3 npouecca, ecnH BOCnOllb30BaTbCJI 

34l<lleKTOM HHTeHCHBHOH aBTOHOHH3aUHH CHllbHO B036y~,IJ,eH

HhlX aTOMOB BO BHeWHHX nOllJIX HanpJI~eHHOCTbiO 20-
/5 I 

-30 KB/cM '. 
BhlnonHeHHLie pacqeThl JIBnJIIOTCJI npH6nH~eHHLIMH, T .K. 

OnHpaiOTCJI Ha cpe,II,HHe BpeMeHHhle xapaKTepHCTHKH H TH

nHqHhle 3HepreTHqecKHe napaMeTpbl COllbBaTHpOBaHHbiX H 

3axaaqeHHhlX 3neKTpOHOB H a TO MOB ~H,II,KHX cpe,II,. 0,IJ,HaKO no 

nopJI.D.KY BenHqHHhl OHH ,II,O~Hhl npaBHllbHO OTpa~aTb O~H

,IJ,aeMhle 34l<lleKTbl. IlpoBe,IJ,eHHhlH aHallH3 CBH,IJ,eTenbCTByeT 

0 nepcneKTHBHOCTH ceneKTHBHOrO MeTO,IJ,a 6hlCTpOrO OnTH

qeCKOrO <l!opMHpOBaHHJI TpeKOB qaCTHU B ~H.D.KOCTJIX. 

ABTop npH3HaTeneu JI.M.CopoKo H B.H.HHKauopoay 3a 

none3HOe o6cy~,IJ,eHHe paCCMOTpeHHblX 3,IJ,eCb BOnpOCOB. 
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