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I. Borrooc o renepanan peJIHT!I!BvrcTcKIIIx aTOllJlOB B npoueccax KlaIlIMO

,IJ,ettcTBvUI III pacrrana 3JIeMeHTapHhIx '1aCTVIU nonpoõno oõcysnanca B pHIJ;e oa!"SOT 

KeMeHoBa III ~D./I-1/. KaK 6hIJlo ITOlt33aHO B cTaTbe/
4/ , I1IHKJIro3I1IBHOe ce~eHMe 

oõpasoaanaa aTOMOB ((;('t-j-) nspasaerca ~epe3 nsoânoe IDiKJTI03I1IBHOe C8cr8HVI8 

oõpasouanaa CBOOO,IJ,HHX 3apHJKeHHHX nacrnn a + III tf - , .n;B!I!lKYTIrnXCH B OnHOM 

III TOM JKe HarrpaBJIeHHH C O~eHb OJIH3KIIIMIII CKOPOCTHMIII'( JIODeHII~aKTOpaM~), 

C ITOMO'unro" rrpocroã tlJOPMYJIbI 

clJ 
õ()I~4'-) = (2",-/;/1-;-1/(>'+11 (oJt ui' õ.:)

cJ,J ? 
(1) 

3necl3 P; "::: maP/M{4'+f;J , ~.., In, P/ M(~rl-) , H«~/j ~m.,,+m, ,ma VI ~-
MaCCH '1aCTTIlH a" Vl: g - COO'1'BeTCTB8HHO, r- -JIOpeHn-':PaKTOp aTOMa, 

11t1-trJ{,.-:J - BOJIHOBaH tJ1YHKIXIJIíl CBH3aHHoro COCTOHHV!H, cI.4~ (~.Jif, ~4 - Ce'18

HVle reaepanan l-taCTY'!U a" III 1'- ,IIIMelO'rlRX O)J;!·maKOBHe 4-CKOpOCTVl:, BH~VICJIeH

Hoe tSe3 ~eTa I1IX B3avt~onet1cTBVlH B KOHe~'lOM COCTOHHVIIII. 

B HaCTOH'ueM: paoore CCOTH0l.'18Hk1e nrna (I) rrpVI.v1eHHeTcH lI,...TJH Bbl

lIT'TCJI8H1iTH :ifineKTiffiT-tOrO Tf!i[CTQ 3JTeKTpOl~VlHaMWfeCI\Oro rrpouecc8. - 00C81l8mUf 

p830Bamm rro::mTDOHT'rH HerrOJTHpU30B81-lHilroA :tJOTOHOM B Ky.rrOT-fOBCKOM nOJTe xeucn
BViJKHOrO nnpa, t-13 TifHBaDVl8HTROCTV! OTlIOCIIITeJInHO 3apHJJ.0BOT'0 conpszeuaa CJT'3

nY8T, lfTO B 8TO~<'1 c.nysae B rrepBoM HeIlIC1{83aI01l8M rrpIlI':>JrnJKenVlVl 110 8JIeI{TpOMaT'

'-H1T'1011 KO'lCTaHTe poxnaerca TOJInKO nap.3.rr03Wrpo4Vl~ (3apH,D,OBaH '18THOCTF> 

C=+I) B COCTOHHV!HX n J.So c T'JT3BHHIv1Vl KB8HTOBhrMVI '-mCJlaMVl n =I, 2, 3 ... ; 
0'1eBMnH0 , TO iK8 caxoe OTHocnTCH V! K 3TO,v1Y ()-I.~/). 

38.tY18T"M[v1, '-ITO B rrpeHedpelKe4VIVI OTJ-lalf8tt anpa ~H8pT'HH rr03VITpOHV!H [ 

tf.VIKcwpOBaHa vr COBrraIJ;aeT c 3!ieprvrett n80BV!'{!-IOrO pOTOHa W • B CBH3V! C 
Ir- I J-# /1 (ti) / 1.1 .... 1.1"" 

3 Tl-Uil Ce'ielOOld. QttolrJ/e/;p VT ()'l (J"" / ()f ~ Of p _ , COOTBeTCTBYlQfllvre 

pOllUl:emm rr03RTpOHVTH VI CBoI50lJ.HO~ rtapn :UI81{TpOR-rr03VTTpOH, VfNl8IOT "r;opMan:F>HO 

CvrH~YJTHpR~ CTOYKTYOY 

vI.1õ(~oIr) A i (u;- t!') » (2)01'13.... 

d..'~(oJ _ 8 J' (Cc) - s; - E_). (3)0/",0-; d.1P: 
:hO"5H rrOJIyr-l:11ITI:> C00THowe T--me, CBH3h1BEl'U'188 8KCI18pmvI8HTaJI'DBO HaC:>JIl{)~aeMH8 

C8 TleH"VTJInI!I1>'Pep8Hrrnan:nHble <POToo-1p830BaHVlíl rr08VTTpotnm VI" napu ~Jt8KTpOH 

rr08~Tp04 C "5Jrn3K.m~V! vr,vmYJInC8MVT, B rtopMYJJaX (2) VI (3) cnertyer rrpOVl3B8C

TV COOTB8TCTBeHRO 3aM81i H ti',,'" =- c+ PEcIE,/Jl , cI~ -= c~ ~ E+ rlE., e/J{ VI 

YCTpaHUTõ J - flyr-lKiXvrVT VlHTerpvrooRaHVl8M TIO 8HepT'IDIM t vr ET • B pe

----~-_.

901>I:llb'" .."htJII i!HC'l'l«1J. , 
M~Etu: tittJelDBaud1" 6PAbJ1~1CTEKA 



3YJILTaTe tlJLh[ l''/1OlKeM uarracarr, 

d5(,-It':J /:1. jfpwdJ2) c/õ(O):=, .L 8 P-- ~-L)d'Jl cI~"'":: c.t.. + (C1 - ,. 
» (4) 

rue c/i! 'í1: clJl - 3JIer'il8HTbI TeJIeCH(,JX yrJIOB II08MTpOHV!H H rr03MTOOHa COO'l'r 
BeTCTBeHHO, 

p -::: : YWZ_ (2mcy:L) ~ = t-Y(W.-E.)Z-(mc:JZ~ 

rn - I'vlaCCa 3J1eKTrOHa. B cnyvae O.rr,V'lHaKOBb1X l1iVJl1YJILCOn 3JI8KTpOHa 1-1 rr03V'1T

PQH8. HlV!eeM -I ~ f-PE+ = E~ :::: T uJ ~ == T .J 

COt'Jf8.CHO (I), (2) VI (3), noa P; s: ~ 

( 5)JI == (j$~)3r IY(e+e/ (o)j<B. 
B M'TOI'e rrpMXO.LU'IM K COOT~OlTleHYIlO e ( ·01'1Õ (())j 

r;t'6(I'+f-)-= J2JTJr/~~.;r)(o)/t3 c/til cI:Jp~ ... )
c/Jl + - p=p. E. (6) 

~ - ...t 

/'1 M/I clJ·J + :7
r.n;8 r;i t/ / c1Jlf" ;: - 60pHOnCKOe ce-reuae nponecca f+Y-" t+t"-+C , 

KOTOpOe orrnCbIBaeTCR M3BeCTHOM ~OPMYJIO~ BeTe-raMTJI8pa ( CM., HarrpHMep, 

BIlpa.JK8HM8 (30. 1.2) B KHMI'e/
5/ ). TIpM P; =f. =:- ':.P~ , J+:::E ::.-j-w 'lJopMYJIa 

EeT8-raMTJIepa .rr.aeT 

c/role) _ Z~í.Jt2CF J'in<{) 

clj;+ cI:Jp:' - J(1uJ~ (i.+,z.-2,c~J'tj2.(J-IJCo.JB)1.) (7) 

e~ 
r.rr,8 ~ -3apHn RApa, ot~ ~ =1/137 - rrOCTORHHaH TOHKO~ CTPYKTYPb1, 

e· - yrOJI Me~y KMrry~coM ~oToHa M HM~JIbCOM 3JIeKTPQHa (n03I1Tp0Ha), 

B -::: v -= ~",~c+' .ri ~ r c ~~) 

zr- CKOpOCTL 3JIeKTpOHa (n03I1TpOHa)x) • ITo.rr,cTaBJIRH (7) B (6), nOJIyqaeM 

2( ?)F I 1/.2.. JÚJ 0
dOr-+'-) =J.2J1'z'd.~cf:7r ?/f-.,joJ, fi '/'"-.2/,=0) 'fr-I"",'J!.; 

X)3.rr.ec:o f,nllo~ripamHeMY Macca ~eKTpOHa. ECnH peqn ~.n;eT o reHepanwH 

CHCTeMH ( .JtI r,)l) , TO noa rn CJIe.ny~T rrOHRMaTõ J1Ke Maccy./" -

Me30Ha. 

2 

3.rr,eCL 

~ ( .q-J/.z úJ 
I = 1-1/ := ZmeJl.. (9) 

1t!3DecTHO; q.T0 rrpvr r- =0 BOJIHOBaH :PYHKW1:H S -COCTOHHHH rr08t1.TpOt.H'lH c 
T'JIaBHht'v1 KBa!-lTOBbl1'I1 tn'ICJIo~'/t n TTOVlHMfvlaeT 3HaqeHV'[~ ( /6/, §36) 

'1J1,,+e-;; (r) -==.. :i - lX=~)' me' (TO) 

C yqeToM (9) - (IO) .rr,H,vpe08HllTitaJIMIOe CeQemI8 mOToo~oa30BaT-H'lH-OCHOB40'-"0 

COCTORHMJI- rrosarponaa ~ n =1) B KYJIOHOBCKOM' nOJIe' anpa illI'IeeT BHIJ. 

-1 .z. 6 rj:lJ (, c:,s~n.otncr
 

cl6fe+eJ = "8Z ~ r" me (i +,z...}fJC().50).2. (f-prosB).2 dJl.
 
(TI) 

'2. Tl.."')ovn-neT'nV!Pye~1A 'l>OPMYJIY (Ll ) no TeJreCHOi.'lY .V"JIY. ITOJTHOe cet.tA

~H'!e reaepannn TT03~TOOHvtH B OCHOBHOM COCTORHVlI1 vtM8eT BVIlJ, 

_./ .( .6 L tí)2.J
~ 

(i-cos2.0)o!(ros&)

6(e+~-) - JT.;ff Z cI dI! flnc -L (i +J1~-.1'J1{·os~.2tJ-IJCO$&/2.
 

·02) 

~8rKO nORa93Tõ, tt~O 

1. .21=J l-x r/x= ~ /p .1+P ,~), 
-1 (1. +jJ.2_.2p-x)2(i-lx l % fi] (f-ji/2. lCIJ.1- jJ - 2~ . (3) 

OTCIQlI,é1 

_./ < 6/f_ t« ;J ;/ + jJ _ 'o} 
6(1'1-r/ - 2 vr Z d (~c/ Cn.:i _» 2&. (14) 

O'teBV'llI,HO, TT0.7TH08 cene-tae -poTo06na30BamUI !103HTPOffi'IR B KYJIOHOBC

KOM TTOy,e szroa, rrnOCyMMVlnOBaHHoe no BceM S -YOOBTlR;v'!, COCTaBJIHeT 

ói"f7 ~ i J1'EZrJ6(!é)!ê~(p(!n f-"; -213/ 
00 (15) 

T'lI,e I(s) -= L :3· ~ I, '202 • TIPI1 TIepeJIRJ'I1BVYcTCKHX 3HeprtlJJIX nosnrpo
,,=1.

TlI1R 

,.... -..L 7~J tlk) 2 
r/.1)/J..3

(/(ef"e-) - ,J »r I OI (;:"c -» ('"Yr ~ (16) 

~ B YJILTaaOeJIRTMBVlCTCKOM rrpe.rr,eJI8 

6(e+r) -z: .rr:Z"V6ftc)<J(J) & ~r (I7) 

3 



3. rro~yqeHH~e B~we COOTHGmeH3R He yqWTRBaIDT KOHelJHUX pasMepoB r~e Jr - aTOMH~~ iOP~aKTOp, 

anpa, OTJJ;alJH aapa l'I 3KpaHHpoBaHHH sapana aapa anexrponaaa aToMHo}t 060 CJ2 = ~z (1 -tj3.z.._ ,2f3cos&) (23)
JIOlJKH. KaK ~ B C~ycIae cPoTopoJK.n;eHHR CB0(0)J,HbIX ~~eKTp0H-~OSl'ITpOHHIDC nap,
 

rrepnse naa rDaKTÇ>Pa. cYll(eCT'BeHHTI 'YO~:&KO rrpn 60~:&'!JlIIx rrepenasax IDJIrry~:&ca ~ "'",PaccMoTpvrM c~YlJai1 nomroro aKpaHwpOBaHMH sapana 'R.n;pa 3~eKTpoHHoi1 0.60JIolJ

rrpaKTwqecKH He CKaS~B~TCR Ha Be~l'IqlIJHe rrO~Horo CelJeHHR (/7/, §25.5). Kb!1:, Kor.n;a ~opeHU"""'1JaKTop nosMTpoHHH
 
.Ile}tcTBl'ITe~HO, rrpa y» 1. orrpe.n;eJImOlmUi BMa,rr, B MHTerpM (I2) BHOCRT 06

~ac'l"f> yreron & ~ l/r. STO oanavaer , lITO npa oõpasosairan nOSHTpOHHR R.n;PY
 
B OCHOBHOM rreoenaorcs tiMrryJThChI 'I ~ .2me ,T. e. n03l'ITpOHl'I}t pOJK,IJ;aeTCR
 
ua paCCTORHHRX OT anpa r-~ lipl'l'1c . rrOCKO~:&KY pannvc anpa .Rt e I;ft"'~
 
ITo~e R.n;pa Mo~eT paCCMa~pHBaTDCR KaR rro~e TOqelJHOrO 3apR.n;a (/8/, §II).
 
B yRa3aHTIIDC YC~OBHRX KHHeTlIIlJeCKHe aHeprMM 'oT.n;alJH H.n;pa c Macco~)6 rrpe

He~pe~o Ma~hI no cpaBHeHHID c 3HeprH~H rrepBHHHoro ~àToHa ~
 

1'1:L ..2 {me):I.. ,
C -....:z- « #w 

C e);?,,? - ,2#.. '"'- j.1,# " • (I8) 

TaKHM odpasoM, ~~peKT OTJJ;aTlli B CaMOM .n;e~e He HrpaeT pO~H. nerRO BH.n;eT:&, 
lJTO W B cJIyqae ~oTo06pa30BaHH.H aToMa (jW+)W-) rrorrpaBKH,CBRsaHH~e C OT.n;a
qe~ R.n;pa, TaK~e OqeH:& Ma~u. BMeCTe c TeM B~HRHRe KOHeqHhIX paSMepOB R.n;pa 
MH nponecca Y+ Z ~ ()-I~/ -tZ CTaHOBHTCR y~e saMeTHhITvl, TaK KaK xa

paxreonue nepenasa Hi..my~:&ca 't 1 2m~ c , a likm~c .(If~ . Mo~o, OJJ;HaKO
J 

nOKa8aT:&, lJTO c yqeToM KOHelJHhIX paaaepoa snpa nonnoe cexenae ~+fi:> no

rrpeJKHeMY onacsaaerca epoPMYJIOR rana (I7) c MaCCOR ,mJ pasaoã Macce /' 
fv1eSOHIl (' WS'1eHHeT"CH TO~nKO a-r;rrYMeHT Jl'Orap~M3, CM. HWlle COOTHOmeHl'Ie (34». 

qTO KacaeTCR aKpaHRpOBaHHH sapR.n;a Mpa 3TOMHHMH 3~eKTPOH~~H, 

'DO trpeueõpezeaae 3Tl'IM ~eKTOM 3aKOHHO npa YCJIOBIDi, lJTO 
nY~DC, nepe.n;aHH~ij R.n;PY

J 

d - W li- n ) --~ > I;
"",in - c(- r/ - 2 y~c oi, 

rne ()(3 - PaJJ;HYC 3KpaHupOBaHIDI ( B Mo.n;e~H TOMaca-1lePiw'lll! 
B c~ae rr03HTOOHHH YCRDBl'Ie (I9) JJ;ae~ 

v-< .:1..J;t 
~ ~~3 J 

MHHHMaJI:&HhIM HM

(I9)
1;.2. 

~ ... me;{Zs/3)' 

(20) 
lJTO COOTB€TCTByeT' aHe-pI'IDIM (,Q <j";, MaB ; )])IR aTOMa (,)I ~ -) aHaJIOrnlJHhIe 
OrpaHHQeHHH HMeIDT BH~ ~ 

1/< 137 177;1 u.J < 6 -lO 3 r 8 
d Z"/'J me, ) 7,J,/S /..7 (2I) 

QTo6H yqecTo BJIIDIHHe 3KpaHHpOBaHHR Ha ~oTo06paSOBaHHe no

SHTpOHHR, B wopMy~e (II) ~ ~epeHURanDHoro CelJeHIDI c~e.n;yeT rrpOHS 
BeC'illf 3aMeHY 

.Z ~ Z (1 - T('J;r:;-j) ~ 
(22) 

V-» -137 

I
" tf Z~3 . 

rrp~ nO~HOM aKpaHHpoBaHHK Bupa~eHHe (TI) 
BhI~eTa rrOS~TpOHHR 

z~L.J f) .-...- fe 
C7 .> 0'",:;') w cr~ ..2;r~ y

(24) 
CIIpaBe~o )])IR YP~OB 

(25) 

'ITP'R MeHMillX yrnax BepORTHOCTT> WOTopmK.n;eHHH rrOSHTpOHHR pesxç 
nanaer, C yqe'll'DM 3TOro MH nomoro CetfeHIm reuepanaa napanosarpoass B 

,OCHOBHOM COCTORH1irn MOlKHO rrpw:5mnKeHHO narrecazs BhIpaJKeHHe: (I2) C saaenoã 

sepxnero rrpeneza IDITerplIpOBarmíI rra cos é}"""n ~ 1.. - j ~~. ITplmmJlaR BO BID1
MaHHe HepaBeHCTB3 ,I. 

.2.. 2~ 

(1-J3) /l~ ~ ~ ()"'~'n -Cl~;.;r~ ~ i -fi Z .2~4 ~ i / (26) 

B peSYJIoTaTe WHTerowpOBaHHR rrO~YlJaeM 

o;.,~-) ~ ./ JrzJ-,j ~6n~/[e,y,~,;.•-i -t Oti~:.. )t-O(fíz,:g(27) 

TJJrn 
;:l ( /37 4 LZ.z/317 

6(e+ej = JrZ 2d,t (m~) [ In (r ~~)-~ + O (r-lz~J ~o{ 13~if8) 

rne b'" IX). B COOTBeTCTBIDl: c aTm4 WopMYJIa (I7) MH nonnoro CetIeHHR wo
~opo~eHHR rrOSHTpoHHR B KY~OHOBCKOM rro~e íI.n;pa, rrpocyMMHpoBaHHoro rro 
HceM S -ypOBIDIM; saMeHíIeTCH H8 aapazeaae 

__ .2 6 1 -I; ):l .í ) /J (.2111 J'. ')rl
õ(e+r) =- ..7í 7-,(j (-me I{~ c» z 0 e "/l./ . (29) 

TTO~CTaBM5I B <poPMY~f (29) TmC~eHHJ-le snaxeaaa (ri -=I/I37, r{J) = I, 2 ,
'Á/mc = 3,86· IO- I CM, cf ~ T), rr,o.rryqaeM B. ~orapWflMHlJeCKOM IIpH/jm!lIteHHH 

8ie+i-J = 0 J',Ç·/O -33 Z~ (.5;i - .J liJz) CM: (30) 

KaK ~ B c~yqae 06paSOBaHHR cB060.n;HHX rrap e+e-, ~ ycIeTa 

BKJIa.n;a ~OTopo~eHHH rrOSHTpOHHR Ha aTOMH~X 3~eKTpoHax rrpaEyID lIaCTo epopii 
MYJr (I7), (29) l'I (30) C~e.LCYeT yMHOllmTo na RO~HmteHT (.i + :) , 
r~e rrapaMeTp K i I ( CM /7/, §26.2).,~~ x) B paMKaX paccMaTpWBaeMoro ~oraPw.PMRlJeCKOrO rrpH6~MxeHRR rrapaMeTp f.~ OCTaeTCíI Heorrpe~e~eHHHM. 
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{. Haft.netVl T8rre.põ 8'-ppeKTMBHOe Ceqe'n'Ie oõpaaoaaana aTOiVla 

( /1 t;ft ~ ) BhICOK03HepT'j.fqJú,rlV\ rpOTOHO~" '{ {= CLJft~C~;»:t ). JlJm yqeTa KO

HeqHhIX paszepoa JIn:pa HH)\{HMtt I1pelIeJI MBTerpl1ponamm B :nOOMYJIe (J2} c Mac
.. . .. /\ 1.f Ll.:l...COL-l m -= n;, cnenycr rrOJIOiKHT1 paBHbIi'i1 Cé7SO',"CI~:::::: - T C7ma.ll , rne 

(Jma3t· ......2m
k

{,y,:-t< ) tt "" (;."fé).//1,6 (31)
• /'I '.J1 'K"-' 

.~. - qHCJTQ HYKJIOHOB B fl.npe. TorAa rrpR YCJIOBMl1 (2I), Kor.na MOlKHO rrpe

T1e1neQ'f:, 8KoaYl1pOBaQvre·.1, MR CY,'v1MapHOpO C~qeHHR 1l0TQP0JK,JJ;elmR aroaa (p") 
R I{yJIOHORCfWM TTOJJe anca TTOJJyq11M supaxeuae 

8/'~~-) -z: 1-vrZ!lol'(J;c)J-(-?J[tn(If():~A'r)·-j + O6:&m~K)+O(rt~. 
(32) 

0l1,eCn 
:2. 2 y~ .t. ~ 

v'f /) '" /7J$ ».i V-Z/'I /7J'![ 
~	 D',.,..Ct~· II. __ ~ .L1 17j .J (J C7m u ,K "" .lfh7.-'f~.II;.1. (33-) 

B JIOraDwpMvrqeCKOM rrpH6JIRlKeHl1HX) 

r>-' ..2. 6 / It ).:l. -/:.' tJ I ~,",n J 
Oc,li"';)r) = orZ ci {mp c si]} Ú) ( cf~ /I~ e fz/;) drv1 . (34) 

ITpvr TTOJI!WM 3KDaHVfOOBa!uh'I., KOT',IJ,3 ;r>.,> 1fk :J;' J 

ã: - :72 j 6 L.t....-)~/~J /) / r» 137 n?.". } 
(jl.t.,Nj - .rrL: or (m...... c .»{~ Cr» (O 17l~ A!/:Jz~7;/ . (35} 

5.	 B 3aKJIIOqeHvre pa~c:"I10TpH ....,. lJ,wfiflepeHUl13JT'bl-We cevesae ilOTOOj

D::)30BaHT~R YJIoTpapeJIRTRBHCTC1\Of"O napanoaarponnn B OCIIOBHOM COCTOHHlm rrpa 

M3JTblx.,yrJIax &« Jj--« 1... • COrJIaCHÓ (II), B 8Tof:1 OCSJJaCTH YT"JIOB 

:z B-tclóíe+~-) 
c/J2 !t ['el 

6 
)~ (j~-) (i-ft)Y(i-/lP+&'l~ .J -------

MJJVf 

cI~~r) LZ< J" lí-):l. 82
. :. 2 OI (me [ /~/,w):l.. L'J~1:l'. (SG) 

JTeT'KO 'BiIllJ,eTb, llTO ITmf Macca rH~pTY8JThHO.T'O· i'lOTOe <.<; 
na, tlJJ:Y'lleT'O OT snpa , J"P/= ~ <f< m . B CBH3vr C 3TVI ..~ ropMYJIa (36), CJIe
.nyIOrTTaH H3 r50JIee or)lllero BHpaJKeHHR (TI), MOlKeT .:5HTo raxxe noryvena c no

MOtll'f:,lO !~eTo.nq Baãnaexepa - BvrJI'hRlv1Ca, B paaxax xoroporo 8JIeICTpOMaT'IIvr'I'HOe 

rrOJIe r)HCTDO lIBvrÍKyi1IeT'OCR RJJ:pa paccaarpanaercn !caIe couoxvnnocrr. rro'I'rn ne-

x) H cTaT1e / ll TTpVI On8H1Ce ~~-} Vl:CnOJIõ30B3JIaCo fJoprlly.lIa H3 PélCíOTH 1;:>t-!Ma
KOBa/9/ , eonepxauaa HeBeTlHhI~ Ql1'CJIeHHH11 Ko:jfrfl vHll1eHT .: 
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3JTtiHhIX nonepevnux ~OTOHOB ( CM. 151, §33; CTaTbVi IIO-IV.) . .lleticTBVfTeJlb


HO, B rrpH6JTHlItBHli'Ivr BA.nT~38Keoa-BvrJnJ.ffi\Jlca ~wIl'pepeHllvr3JTõHoe cese-rae 06pa30


BaHMR YJI1TlJaoeJTHTVIBvrcTcKotl: rrecTaC'íVf.lJ:OHoti QacTvrubI A -nOTOHOM .R [CYjfOHOBCKOM 
nOJIe H~pa (~eKT ITDli'IMaKoB8/ 9/ ) onpen:eJIHeTCH no ~0~MYJIe/I2, T3! 

c/6"""(A) ~ I {) ;;...a r: i.1 &2. 
tlF -z: .8Z ~/.2~ +1./ m: c't (&/J.+&V:.L :> 

(37) 

r r.ne.>..4- - crmn qaCTlillibl A, J;-+;}f - seponrnocrf oacnaua qacTvrUhI A. 
11 aa lIBB. r -KBaHT3 B elJ,l:1Hvtuy BpelVlel'iM.1 
, ! \

Ll= ..L f-I??ttc~ J", -L 
[70 .:z \w/ - .:2;r2 

B cJIyqae rraparr03MTpO!mH B OCHOBHOM COCTOHHVIn llMeeiVJ (/5/, §30.6) 

_ I .r ml':lo 
~ =0) mA' =.2rn ~ ~.2r - '2 01 ~. 

(38) 

TIO.nCTRBJIRR 8TV! 3HaqeH11:H B npasyn qaCTõ (37), npllIxo.nMM l{ COOTHorfleHlIIlO (~)6), 
/I4/

KOTopoe 8KBMBaneHTHO ~OOMYJI8 ( 5) CTaT'bM. . 
ABTOp !'SJIBro.n:apeH C. MpYBcIVfHCKO,V1Y li! IVl. Ít1.ITonro[,)eUKOMY sa OÔCYiK,lJ.8

nne 1'1: rrOJIe3Hble 331V1e'I3H~R. 
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nro6ornH~ B.n. P2-36-225 
O ~OTopo~eHHH n03HTpOHH~ B KynoHoBcKOM none HApa 

Ha oCHOBe COOTHorneHHH, caaauaaiomer-o 3<plpeKTHBlIbIe CetIeHHH 
r-enapauaa anexerrr apnux aTOMOB H COCTaBmlIom;HX HX CBo6oAHbIX 
3apH)KeHHb1X tIaCTH~, ,[(BH)KY~XCH c nOtITH op;HHaKOBbIMH CKOpOCTHMH 
/nopeHI..~-~aKTopaMH/, nonyxeau HBHbIe Bblpa){(eHHH AJIH AH~~epeH
uaarrsnor-o H nonaoro CetIeHm':í tl>oTopo){(,[(eHHH CBH3aHHblX COCTOHHHH 
/e+e-/ H /~+~-/ B KynoHoBcKOM none Hp;pa. ITpoBeAeH ytIeT 3~eKl 
Ta 3KpaHHpOBaHHH s apsrra R,[(pa aTOMHblMM 3neKTpOHaMH B npenene 
OtIeHb BblCOKHX 3HeprHH. npH ynbTpapenHTHBHCTCKHX 3HeprHHX 
H oxeus xansrx yr-nax TOtIHaR tPopMyna nna AH~~epeH~HanbHor'o 

CetIeHHH ~oTooGpa30BaHHH n09HTpoHHH B KynoHoBcKOM ITone HApa 
cor-nacyerca c peavns-rar-ox TIpH6nH)KeHHOro pacver a no MeTop;y 
BaHqgeKepa - BHnbHMca. 

Pa60Ta aunonaeaa B Jlaõop aropna BbICOKHX 3HeprHH OlUUI. 

Ilpenpaar Oõsenaaeaaoro HHCTHTYla smepHblx HCCneJlooaHHH. Ilyõaa 1986 

IlepeBOA aB~opa 

Lyuboshitz V.L.	 p2-86-225 
Photoproduction of Positronium in the Coulomb Field 
of	 a Nucleus 

The explicit expressions for the differential and total 
cross sections of the photoproduction of the bound states 
/e+e-/ and /~+~-/ in the Coulomb field of a nucleus are re
ceived. We use the relation between an effective cross sec
tion of a generation of elementary atom, which is a bound 
state of two charge particles, and the effective cross sec
tion of a generation of these charge particles moving free 
with almost same velocities (Lorentz-factors). The effect 
of the screening of the nucleus charge by atom electrons in 
the limit of very high energies is taking into account. The 
exact formula for the differential cross section of the po
sitronium photoproduction in the Coulomb field of a nucleus 
agrees with the result of the approximate calculation by 
the Weizsacker - Williams method of equivalent photons at 
ultrarelativistic energies and very small angles. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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