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A·connection between the.cross~sect:i.on of the 

·· t,~ ... t.-~ t.••t.- +A'\A- · ·and · 1<+1- A '~-+-A- processes is · 

established in the low~~ ·order of perturbation theorJ". 

ihe k_inematios. o!. the collis:lo:n processe:~"+t.-~ t."' ... e..:.-A ... +A:~ · 
is ohosensuoh that the v:LrtuaJ. space-like ·photon is very '. .. . ~.. . . : . ' . 

close to the real photon •. It ·mea:ns that. the ·..;.aas" of •the 

·virtual phot·on is· close .to zero. It. can.;be ex.pxusea· by t~e 
conditions: 

he'"l =I(P+-P ... ')'"I i _. . l~e~l .. HP~-'P.;.'J.,·J 
1 

~-<) 
/c.~ a. (E .. -£:J'" << . a"'~ ~: 11::! - 1:!. ",. «.;&, I 

·, 

(see ~~g-. I) ~ . 

·-·The. itt~ansversality" ·condition· of the virtual.:p~oton 
.~·-.~~.···.. ·... · ..... ~··:- ,_.· ~. '; 

should 'be added to,_eq~(I). ilhis can :be made by.·comparing the 

·p-olarization matrix of the Jt+:Jc- A + .... A-: process with the 

polarization nia~rix of the .;4 ++A- pair. creation. process 

in ,the c~lll~~~n. of ~he vi~t~al ph~tcl~~. . . . .:. ; . : 
. ,·- . ' . 

'· ... 
· Th~, ·r-+, ~ int~raction ·can-~~ studied by using the 

relationship between. the.· two cross sections mentioned. ' . 
' . 
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14 ,1lH8rpaMM HHamero nopH,1lKS. ·. O~eHKH~. npOB6,1lf3H~lle B aTOM npH6JIH.:_ 

llteHH~ Teopinl BoauyDteHH.il~ noKaallB_aiDT, ~To ~nH l<r--:~~)1\)l<p .. -p~'f\"'W\~ 
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~eHT8 MOlltHO orpaHHlJHTI>CH p8CCMOTp6HH6M:TOJII>KO;Tpex ,1lH8rpaJ4u, KO-
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TOplle Bee 'ytJHThiB8BlTCH ,1lHarpaMMO!:i,. npHBe~eHHOI.i ·Ha pHC. I. 

EcnH "uacci,l" BHpTyani>HllX \I)o~~HOB 1 K~ \ H. ' \~,~I . · o~H-
TaTI> He <5oni>mHMM~ tJeM o( Wl

2 it o(' 1M2,. ( o< ·.• H. o<.' - tJHCJIOBI>le 
. . ·. I .. ·. 

'MHOlltHT61IH, o{J o\._ = I-IO) COOTB6TCTll6HHO, ·TO HX cy:MM8PHYBl SHep-
. ', -·· ' ' 

rHIO MOJKHO M6HHTI> B npe,11e.iiax 2HA~ \<..t\<: ~ 2£:_:E~~-: E .. ~ 
r,11e: · .. ·E_= E..,= t: 

£~~.,;(~~t)E-.E{(ol+~t)) E~hW..:E~IA.M..(o(~o<'). 
' . . . 

qHC116HHhl6 3H8lJ6HHH B6pXHero np6,1l6118 H3M6H6HHi! CYMU8pHOJ.i 

aaeprHH :BHpTyani>Hi>IX ~OTOHOB .zlBHll B Ta6n. I .1l1IH E+ = ~-=500 MaB , ' 
H ·. o<=o< = I+IO. 

,Ta<5nH~a I. 

c(=:. d.'. ' I 2 3 4 5 6 7 8 9 · IO 

( ~ E- £~ ·~- E:w.W.) tne ?20 750 790 830 860 874 884 894 900 904 

ilyCTI> KHH6UBTH~a peaK~HH e ++ e- ---?>' e.++ e.-+ A++ A..,. 

Bhl6paHa YK~38HHllM Bi>llli6 o6p830M TBK, lJTO OCHOBHO~ BKJI8,1l B 8MllJIH~ . 

TY.zlY ,1l8eT TOJII>KO paCCMSTpHBB6M8H H8MH ,111-tarpaMMa, H nyCTI> \PYHK

~Ha: <Prv{(K·q~)~tl<._-~-)\ K.\ k'J..) . onHChiB~eT npo~ecc poz,11eHHH qac

TH~ A+ H A- npH BaBHM0,1le.ilcT~HH BHpTyan!,HhiX. O - KBBHTOB. 

MHOJKHTenH, cooTBBTCTBYIODtHe A H . A- t1acTH~aM1 6y,11y'J! paaHbiWI 

,1l1IH CK8JIHPHllX, CllHHOpH~X H B6KTOPHllX.lJ8CTHUo MH 6y,1l&M QqHTBTI> 
' ' ! -04' ~ 

llx BK1IJ)'IleHHhiMH B ~YHK~HIO c::Prv , T.e. ct:>r"=<Pr~~Cl(,t ll.(r<K)'U <~ .. )2~" 

4 



·•·. 
-·' 

-:·-

• .. # • 

'·-:' 

·-

nj;.o~OpHUX';,aoo~· q;t'·~~·:~;k~sp-•·c~('<~'Y£..- rcK~)· - ··:~~ 
- - - - J I - ~- - -

~e_K~OPHWc f.tao!H~ H'·' .. ·. C:Pr.; ''-=:: +r'v' -·~nH oit~iiHpliiiX q8CTH~.; 
(· 'lk'Cl<.) .. : 'fit ,.(1<.) ;._ 1

- CIIHHOJJU ;•: ·~ E. 5"(1<.); f: fc\(~)··- BEJKTOphi no1iHpHaa~ 
nHH) ~- To~~a' :zt~\P\P~peiiUHBJii~oe:ce~eHHe pea~~HH eti-e--?e: +~'+)\~~·!\;:' 
a~nHmeTcH qepea ~YHK~iuo .. 4-'r" cne~yinl!HM odpaaoM: .. , .•• 

·d{i': 'l ,;._, .·_;;~~ Q_ 'i .. :~· I . •' '": ·_ I . . 1•:. . L 

' ·. 'ee~_A•A:ei = \G(.,_.)t~ E+t:.E~~ lll1W-· cr~" p;Yi:Cpr p~)-'1 .. \If~ T y .. \ 1( 

:" ~;/~\(~~f~(~-~5, I(~ K.z) ~r'~' (t\{~_K')~(~-1{~), l<~) K').'t: ~ rh~~)~)0rcp:•m)~ 
~ * sr t~~<r~·-~)-~11cp+:-~)~ 'h<~)(P(P~- p~2 r~·-l(i~,~.:) d p~ d ,s: clii".- aiti

;mec:r.. ·I""Y.-:Y.:..l-= f (p. ~-)-z:- --.· p! ·p!' :• c .• ,ecTI. noToK c~anK~BaiO:-
. IJtl!XCH tl8CTH~ •. BBe~ew, cne~yH .AltepJIO\PY 'H :ol.lP/4/' 'M8TpHI~hi . ' < ', 

. , , · . .;,:1(sp.ttr(r-t~\rrcr~+~))~- (~-~r~;(e,rf _ ; . 

-~- spf(~r~~\-\\)/\ r·-wW=: c·p."- p~·)~:e/~' · , -

!2,'tr'··_, ·H'.·. e:v' e·;T~ llOJ!HpH38~HOHHHe M8TpHJ.tH.llJIOTH~CTH 
1 

BlipTy~~~H~ ~0~0~-o~. ]le.~C;llH~~~Hri_, . ~~~H BHtiH~JUi~I. ~~i HanpifM~p, e~ r.· 
• ' . _{.t' 

·B CHCT6Me Bpa£tT8 ·~JIH 8JI6KTpOH8 B H8tl8JII.HOM H KOH6tlHOM COCTOHHHH, 
TO . ~ '0 . . () . 0 . ., _; . ~ 

(.i ,-, ,. 
0 (.), ' ~· • t -

,, 

rf_ 2: 
el ,-

,() 0 ,, () 0 

o a o ~2 • • 

'. . .. '2 \'>-.'' . . . . ,•) . ' 
BaTon .cHcTeue HenoJIHpH30BBHHuu aJieKTPOH~omKeH nopolK.1{aTI.He-

·no.ltHpasoBa~HH£t \POT~H, iaK ~aK.:,llJIH ·• peJifi~H~HCTCKOI'O a~eKTPOI.IB ·· 

cmipaJI:r.HocT:r. paBHS' tt H>o~: MOlKeT B~OJI]) oc1~ ·;c .n.epe~a;r~ Mo-

. 146~T t1. Cne~OB8T8JI:DHO, pom.zieiiHHit \POTOHt IUmyJII>C .KOTOpOI'O HB- · 

;

1 

• np8BJI6H B~oJrr, OCH i B -C~CT6M6 Epa £IT~, MOllt6T ~~Til :,hp6:~KilHIO < 

'. 

5 

!• 

'• 
' 

,. ' 

I 
i . ~ . 

!_ 

.. · .. 

,. 

... 

) . 

... ~ 

'·· ... : 



onzaa +1 mnz .;.I, · qfo ·ociof:seToT:syeT ~YM ero ·nonepeqama nowipH~·· · 
SSIJ,HfU,/5/. 068 aaaqe~H!l omtp8JI:&H~OT~ pe~HTHBHO'lOKOrO . 8JISK'l~OH~ 

' ' I' ' ' •'! 

H noru~pHaauzz BHPTYSn:&Horo woToaa pa:sao:sepoHT!Ul. BpeYeHHSfl 

KOKIIOHBHTS . CBflBSHS c. oy~~tecTBOBSHHe~ MSOO!il y peruiTHBHO!OKoro ·. 

aneKTpOHS. 

B npOHSBOJl:&HOit OHOT8118 KOOp)l;HHBT D01lfipK88UHOHHiil8 YBTPKU!il-
. • . I . , . . 

DJIOTHOO!H _,., e
1
\'r1 

H . e>..~_v HM81)T BH)l;: .. 
, . . . "''r Jl ~~~ e i' ~' - _ _t t' f'_ P- P- + : P-

' - 2. ~ . . . tp-- p~ )~ 
.J v' . 1 - v i 11

1 V 1 ~ 
.·. · Q =- .1. ~.-J- ?+ P+ + W p-t 

.. .;L 2. ~ · t I '\:t • . ~ pt- P+ ' •. 

. . Eonz BJilqHOXHT:&. ail MBTPIIUiil :s oHoo:elie oo:oqen o ooflMH 'x, 1j, ~, 
H8Dp8BX~HHHMH' ll)l;On:& (K~ j):.)d~; KX fi u K OOOTB8TOT-

.. - - -1 . 
Be~HO,. ~)1;8 K= p-- p- t TO ll_ HKX 6Yll.YT DI>H.OY!OTBOB8!:&. 

H nonepeqaue, H Bp8M8HHiil8 1 H np011.0n:&Hiii8_KOMDOH8H~Iilo 

·.· 

qT061i1 HOK1ll)qliiT:& Bp8118H!Ul8 KOMDOH8HTY' III~PIJUI D.llOTHOCTK, 

110~~~·· ~o~n6nnoia!:&oR Kamt6po:sotUtolt aaBapHaaTaooT:&II Jiu aaKoHa-

Mz OOXp8H8HK!l !OKOB • .. ':: . ' 

llyOT:& )l;rul ODp8)];8Jl8HHOO!K A
+ -+ . A. - . 11·-... n I 

-= R 'II ;. · • O.llHiil 

r&MK1l:&TOHH8H li88HMO)l;8lCTBH!l 88DKCiiiB88TO!l ~ .WOPM8 

. '1fi"'t = Jr l:t.) A ru) + j "f (:r.) A ~C.x.) 
. ,, ' ~ '' .e , -.. -.. , 

r)l;e:' ~ rlx.) . :·AIPBKOBOKidt TOIC• . 

J
·i\ l~_ :) _l ;- TOK. 88p~aeH!UlX M880H0Bo r. . _· 

06a aTH T~Ka YAOBneTBOPHI)T aaKOHY ooxpaHeRBH: 
. e -

COJJ(c.) : 0. H ~pi)_ ·. 
. :x:r 'ro a: - 0 .• r 

6 

. ' -1 

··/ .. ' 

,. 
·: 



I 
BepmlllHSM .IK 2 HS pHc~ r·coofB6fCTBYIOT.~HpSKOBCKHe TOKH, KOTO- I 
pJ:le. c5y~yT cBepHyTH:o Jlea;o~Jim ToxaMH, B~o~nutHJIH B iJ!yHxui~ · · · · · 

• ~ . t ' '. , I ' ,. ' 

. ~t'" ((~+~t'\\(r.- ~) ~}Kl B KMny~cHoM npe~cT_a~neHHH :speMeHHJ:le · 

KOJIUOH6H!J:l TOKOB BJ:lp8:181DT0fl llepea apocTp8HCTB6HHJ:lef6/: , 

. . { .. t~)~l<.~y= -~ \~)i·~~t.))+ (J~lt) K)(J rrCr-1 ¥:) ·,' 
I "<o~ 

B·Bsc5peHHOI HSJIH ~KOTeJie xoop~KHST HMnynic K 

OCH ~. (: ~·x- K., ""':. o),T.e. 

·,(! .~ • .. ~ ,X · .~ ·.V or tt.)ul\ ( t) =- - ~ )t t t.) ~· nt\:)- \\ "(r.)~~tt)-

HSnpBBJ16H no 

Ecx• Tenepi He yllHTHBBTi B aoJIHpHBBUHOHHOI MBTPHU6 nnoTHOCTH 

if10!0H8 :Bp6MSHHS6. KOMnOHIIHTY, TO KOMnOH6HTJ:l .C O~HU HH~6K~·OM ~· . 
CJIS;ztyn. ~OMHO:IHTJ. H8 ~ , 8 C ~yMfl - H8 ~: (KBZ~I Ill~-

. K]' "o · 
.;zt8KC OyMMHpOB8HHfl CBHBBH C;nO;zt06Hol CBep!rKOl TOKOB K.npoue~y-

, . ' . . ' ; :.; 

·pol HCKJIJDqeHHH)o. 
,. · .. ' ~ 

:Tenepi noJIHpHBBUHOHHBH M8TPHU8 DXOTHOCTH BHpTyBJiiHOro if10-
.. • . ' • ·., ... ' ! • ~- ' i . • ' ' • " 

!OHB npiUliT Bl;l{ .t -tz. 
. .L~.~ 
:····.·· '2 ~ ·.~-

. , r"' 
E1 '=-

S,JttCJ.: 

~e-- yrox Me-..y ·P- • 
7· 

0 

0 _!_ ' 
2 . 

_, 
r-. 

' .j 



. ·~ 

-~:/'. 

' 

I' • 

. ' 

'~· .. 

: . ~ 
·'. 

, .. 

. ~· 
\ 

~. \ .. l 
' 

\(z..·?~. -.~~ ~; t ' . !" .. :·;~~. i·, - .. :~-~;;_ 
. • ~ . )JeinttzHH~ ~ ~e.-. ~oze. otzeHJ> 

_; (.'•'. : . · .. .; ; · .. " ;' 0 ; . '1' -.~. ~- .. ,. ; ,·. ·. .·, ' . .: ,:.· • ' 

M8X8 H npo~OHI>HH6 KOMITOH6HTH M~!PHUH M8nH B Cp8BH8HHK C none~ 

peqH~.~ 'Up~· :<···-~}q~~C)·~~~.o} 11:: ·::~~7i;,·.: . ' ~: rr' · .. :: ~. ' · ;~;':i 
;· nepexo~Kf B:.uaTpHey:iionHpHaarum noxao'cTI>m seno1IHpHsoBaBHoro · 
·<none~~;aort?~~~~'8·~ .' ·. · ·•.· ·· :> ·0:.,:_,: \ • .·. ,·. · · . · .:;. 

·· · PeanHo.uy npcirteccy~. BSBHKo~eitcTBHH: cBeis co cBeToll c. o6~ ·. , 
'.'~_-.· ... ··~ .· .......... ·• ·.:.· ·._, ~ .: ---•. l .· ·.:. '• ..... ~. ' ' 

'· paaoBasileil •napii 'llBCTHit ·A H A cooTBSTCTByn ;~tHarpa1111a as· ( 
: ·· .. __ ·; .. ,. . .'· ; . ~··, ~-· ...... -:.··-- \-' ... L···,. : -~·~' ... - ... ' ·:··') ·";:· 
p.nc~ 2 ., ·At\(~ ~··A '\C··· : r :· ·.! ·" •· ... ••• .,. 

,.,,, . 
. • ' > \ • ' 1 , . . : . ; / . ' .. •,' " . '·: 

•,,. ' .. , 't ,, ;' •. _ ....... 

· <:Pttv ~ i 
' 

·: ... ..... ~\ /.".' 

• ·, •• · ~ .•:·.!·~- -~;:--;,·: .. ~- ~t· \' . ",'.· :,.·· ;·· 
,··· 

' . 
-~ ' (; . " ' • l ' •• ' .. J ,l . 

·.·· · · ····· v K ·v' 'K1 

,, 
,,·_! i • ' ~.. ~. '.': •. , J 

.·.• '"'., a,, 1 .. ·ot) .1.·,:·· .. 

. . .. ' _· .. : .. ·;:· .· Puc:.2~ ~ · ... ::· .. · _.. .. , .,. , 
]la~epeHrtHSn~>Hoe.ceqenHe aToro nportecca eCTI>: 

. • • • . • • h ' • . 

o .. • ,• , '.'•1 , 1'; ·' .-~. I', 

:·: l ., 

d u1~~AW''.'' .~,~ .': ~.; > ~! ~i q,' ~-tel;;, "'I~ c •;i •!f)i¥t~'(<;,, ~~.<~-<'l'J · 
X e·rr.'e',~~~( , ~j( ~;)')~ <b("\c ~~-t'l(\1 ,-. '<~~~). •c(\(~o~~~ . . . . . . 

' .... ·,:_·~' . ' . · .... 

e rrk ~~ vv' . , - n()~~r3SI{HO~HY6 M8TpHI{LI nnOTHOCTH P6811LHLIX. WO

ir:OH~B' \~~\)<.Cic,~~\\0<,-1<~)~). = .. cf;f"(C ~+1<,1 \\ Cw,.:.~~)~~ \<.~"'6; 1<~~'"': ~). 
; PSCC~OTpH.U :~~y~ j)eSKI{~J) ~Jl~ ·aileprldt !POTOHOB ;'• KOTOpHe COOT-

:- . 

.. ,'. ·:- '·, ·, . . . ' '. :;·1:"·<-~: ;~. '. :. < ·, _-.·, - ' ~ 

B6TCTBYI>T. 8Hepi'HHII 'Blip~yanJ>IlliX . (- K~_sH:o:B 'li 'npe~LI;ItYotelt p~- , .. 

SKI.tHH, T.e.· nonouu·' E·+~,i:'./-::: }<~ =- .. K\~.' 11. E3E! ... ~ =:: 't<.,~ ·,_.• ) •.;,..·,, , 
• • ' • . - ! -· . " • . ~I ' • •· - ;--..,. 

ll0110ZHII·T8KZ6,:1l:TO IA)+ .. w+'' I w_ = w~. • ~= Ck,K_) 
. psBeH 9.1 = ( ~~i(:) . . ( , ~.~ qac~KrUl Jia6x~;~t·SJOT~H no.1t 0,7UIH.U 

•; ·,· ., . . ..,•. •'l· 

· yrno.u H. K BHp~ySni>HHM H K .. pean~HII !POTOHS.U) • Tor~a 

·• ~ ~.3•·, ,'.'; .. \:.L~~ ',_~, ~~ ., •, 

8 . 

_f,' 

'i >' 



·.. 1 .t i . 
(K,+ k,) = (\<~t')'+ «"-'·~{\..;.. ~·t"Dl\f>)-Hc·~zc ,_ ~-<~o~IP) · 

k 0 
· · k 

. (l<c~~t= (\<~\(-f+·~~~(\- . I~\~&) 
·.· "' '"' .... 

'l.Of-: (iZ, ~1)"" (~,) t,') ~ tp + ll. 

Eomt 11 peaK~zz e+.._ e-~ e+4-e-+ A"+ A- BHpTyani>Hue 

WOTOHlll C~UIT8TD llCTpetmm.t!II ( ~e-... ,';lQ+ "';' !/)= 0) I · TO 'llXO~flll{H6 
B Oell6HH6 ll01lllpH88UHOHHH6 M8TPHUhl ll1IOTHOCTH 6y~yT~HM6TD.T01l:&KO 

~H8I'OH81II>HH~ KOMllOH6HTbl: (.X:J ::t) H ( 1:\r 2J) 1 p8BHbl6 ~ 1 8 

(;z,';l) . KOJ.moHeHTa 6y~eT ~a~a. ~OTOHhl :B p~a~UHH ~1 +J'(-7>A ++A

·Toze 6y~eM Cl!HT8Th BCTp8llHHMH H H8ll01IllpH30B8HHHMH C M8TPHU6H . 

ll1IOTHOCT~,p8BHO~ 

( ~ l ~). 
B T8KOJ4 ony'l!ae c TO'I!HOCTI>IO ~o ll1leHOB nopH~Ka o< """lJ IX'~<'! 

6y~eT cnp8116~1IIIIBO p8B8HCTBO: 

c::p.',:((\<,.~f+ ~·~~(\+ ~=)+ ~'wZ(I+ ~~~)) (t-~_) ~ ~ "':t ( \ ~ \I\: ~S. ))'x 

H 1 1vv1 -.. . . •I'~' w' 
't "·\ ••• ,,(. .• ) et r·Q, ~ c:t> ((IHI\1)-ll(~-'4:.-).l.-<:\Wjl- d1~2)~,,,1 {...)Q1 (?~ 
~, v . · · r" , ) ry· · -

.flpOIIIHTerpzpyeM Tenep!> ~III!Mi8P6HUH8JlhH08 C8tl6HH6 pe8KUHIII. 

e~~-~ e++ e_.:A+r.A~ no dp: III dE~. , a ce'l!eHJ/Ie npoueoca· 

I + - .. -J'rtd'1 -">.A-~ A no .• d I<+ H dw_· Tor~a no11yqliM 

_«~e~AXee ·. elf \i(_\\~ .. \ £~ <P *' ,t~tt', ""' 
. dw;cd.9KJw+d.P,_•dJ"~ 61t (:tii)t. PE~ .(p~-p~1(f+-p~)~ r" cf> f"'e, ~ 

.· 



., 

'· (.: .. 

. c YtlBTOM C)tSJISijH~X Bi.lme' npe)tiiOJIOlKBHM-'1:.,: . ,;. . 
. .>: ·: .,' . . ' ' . . ...... ' ', . ' ' . "' . 

\{~ l{ 0
-' k-t: 1 

• -~ 10- k'?_: E-·E I·,•. s.,.;:(~i{~)=-&':.'(~ ~:.) 
. , .- \ -.· . . .. -.) : f, I '<': ·.. . . . • ·. , . ;+. ) i' . •. ; ' ' , , ·~ c , . ' ; 

<;; ·: I · · I -. " · .... , . . 
-~ .. ·. H .. · .w-f = w+. ; t.J;..: :, W,- llOliWO YOTBHOBHT:& CBH~:& )tHeWs- . 

>· 

. ~ ; · •. peHu~aJI:&H!ix'ceq~H~~=.:· · : · · · · ;·~ 1 · 
• ,· ' •A • •, • • '.· • ·; '. • • r:, ~ ,. .~.:. ",_: '• ;1 ," \ ' ·~: • • • • • •, ,'. :• "-~ : •t •' ' J 

:, ' 

' ' 

... 

;·; .. 

'· 

· . ds~C!._;.A•A-ee· ·. · ·' · • · · ·· ·· · .. ·- · .. ·· · ·. · 1 · 

:dw~ci~AcJc.o+ctJlA.·d . .Rct~ •.... · ·r ·;.:)\.~· .. ··. ~.··t'(,..·E''t£.:£ 1 )·~ · · ··.···· .. ·~-~~·,:· . 
_ __;,__;,:....,...._~..:..·-- - Ill e .. ;\~{;ttA ·· .. " _, • w,. . \t w.,t;J<'t~\· 

:·.. ._: _dS.rr~tt+A- . --z {,q)~ --~~~}!~· ElE!<p~:-f!~Cp.~~y' ~~·i.~ • . 
. '. J J2A-:- ... · , .. . .· ·.· .·. . ' . 

STo ·coo!~omeHHe -~o~aaioliaeT, 11;~ ·e.bim.JJ. pe~·Kqr.us e~~c~ ~!..e-+A~;A-
. . • . •:' • . (r . l. . ,:_ - • . .::. '". • . ,·: ' • :·· . '~: .·~ " ' ' . '·: •'; ~ ' • 

. aaperHCTpHpOB8T:& . H8Dp8l!JISHH8 : B!iJISTB ~a1ieKTPOH8 nocne . PI SKUlK'. 
·-~-' :; . ' -~-~:. ·:··,::·1.·._,_ ,· .,1~-~-- ·...., ·_: ., .. +. :\ .:.• -::·: ·',•'." '·;. .--,·~---

B)tOn:& nepBOH8tlSmHoro, a. f\ H • 'A : · tlBCTlfiUi )teT8K,TIPOll_S!:& :i. 

TSKHX liSDp8llJI8~HHX,. KOTOp!ie odecnequaioT napaJinen:&H~6T:&. HX oyu
uapH'o.ro HM~yn:oca BTO~~ H8~P8BJieHH~, TO: )tH~epeHUH8n:&HOe ce~e~ 
HHe npo~ecc~· e-++ ~Z-- ~. 12 ,._.. fl.;._+ ~ • +·A - . CBJlsaHo c nouoll(:&n • 

KHHS~STHiJe~~oro .·MHO:IHTSmt C 1tH<Ixl>SIJ8HnHB11:&H!ill. C6tl6HH8~ · peaK~IH:' 
'. ~ ,' - , ' ' • • : > ' • • ' • -!' • ' ' ' ,• .' -• ' • ' • ," ' •' _...( < ! "* ' \' • I 0 ~ ' ., • ' 

y~ r-'> At-+ A.- ·]t~H Tor~-'ze yrna~ i~nn~ 'A .qac~#r\u K-~P~~~ · 
JIHHH~, ll)tOJI:& KOTOpO~ CT8JIKBl!Bil'.rCH clJ.OTOHH. . . . . , .... 

~ . . ·-. ,' / '.. ·. . 

.. , Dpue)teHHSJl q,opuyJia ynpo!llaeTcH :a. cnyqaa neH!peni;Ho-cme-. 
: . ' ' ' . .. ' ·. " ., ' :· -· . ' . 

I 

TPM'IH0-'1 KHHeMeTHKX c. paBH!illH_ aHepriiHu qac·nu :A .· H A . :• · 
•. ··'· ·' . G(S"ee~~4A~e · · ·. . . . . . . . . ' . . , .... , , 

·. dw.r/.~~;.{1~ ct&,.+Ji;_ ( ~2. )-t -. c.:} \ -.:., 

. d<>~;~'A ~l(•i)' i~-"•' ': E•cp.·f!Wt•·pll~< 
· ~.B a!ou ;:ny_t~a~_qacu.ttli ·At. •i.A~:·:,·_perHO!p•pym~ir ll npou-

. . . . ' . . . . . . ~ . 
~\• 

.· 

,... 

:BOD0110ZHHX H8D~8BJI8H.JlXo .. , . 
.. 

.... ·~·: t' ~J ·- -:' ~ . ' 
. ~~ ·'I,· . 

·'l 
.t·'' I .. 

:! ~ 

( . . ,,, 

.. 'I 

J 
I 

( 
-·.' 

'·..t· 

·., ,._ :·:·, 
.,, 

IO ·~ 1 .. ··· 

·.: ·•. ' '· -·····--

•. 

.... 



,_-

... ··.• 1'-. ·.· .. 

'· 

' .. . · ... 

'. 

~ .. ' 

~ .·, 
•. · .. ' ·CJip8Be)tJiJIBOC!l)JlOliy~eHHYX COOTHomeaHI 88l!HCRT. Of ,fO'lBOCTH 

>~~-~&~~~~~:. cf}: ~~~'.€~~(/_w· · _ •· -'· ~:. ~~~;:e,'P~''e;-~v-, ._. ..... . 

~ .. ' . ' 

:a :oAHHSKOBHX KHaeua:r.necx!i; ycno:sm, 'liTo. :s c:Som OllepeJt~~ oupe.;. 

Jt~m18!CH .. c511HSOC!~·Kl llHP'fY8JI~HYX f -_ K:BSB!OB K ,peen~~~~. Do;i( .. ·· . 
.. .· • . . . . ./1'111, •. . . . • '· .. 
·•,

11611HSOC!:&))11 Jl0BIIIl88!CB ll81IOCT:& .. O~HOW8HHJ'I . ~.o~'-. ":<.;1. · . . Ill :US-
. • . 'I ( ~_:) L. L-<. 1 . . ~ ... -·• . . 
noon o:raomeua ie' ot 1M~ · , liTO o6ecueu.:sai'l:r ~uo- · 

. D~pe11BOC'1'~11 DOliSIPH38ItHHBHPf.Y8ll:&Horo :~fOBS. C1le)tye'1' Jl0Jtli8PK~ 
... .'' ~ ~ 

:· .. BYT!I, .liTO aa ':USliOCf:& BTOporo ··~T.BOWeBHft, X8P8K'1'epH3YI>II!er~~ c»BBH-::

:·ncKHe CB~DCTBS .BHPTYBli:&Boro. c»otoHa,,..llO. :ukorn pa6o:rax, • noc:asr- .. 

'.ll(eawa· uo~cxa:u :aoa:u~liiOOc uy~el · iaccne,It~B&fl~ -:as~oo,Itelc:r~aa 
'. ;; .. · ·. . c:se:ra co 'c:se:ro11,: ae o6pa!ijam:r 1nuuiaiiu. 

L _. . ' ' : Kpa~a~ _: a~:a~c~o~:r~: K~B~Il8~Bli6CK.Oro_ wax:ropa. Of~ saeprai' 410- . 

.. . . . ·. ' . - . 

.. ,.. . .. · '+·' _.· ·:.-·. ·.. .. ·> ','' .... ,·. ·-,. -
!OBO:S Hml · liSC!BIL'Ji • H J" (Jt1DI .CJUIIle!pHUOrO' CJiy118B; OBH. pa:s- · 

• • ' • • . ~ '.. t. . ( •' ' ' -' •• • - :-.... : : ; 

HH) JlOK888B8. BS•PBC. 3. 

:;; :10' 

.. 8 

' .. ~ 6 

·"·· 

. _,·l 

·. 

,. 
' 

·' 

'-. 

. " . ~ ' 

'f 

·'· .... 

.._, 

-·:· t' 

• 1 .r 

··,' 

,., :. ~ .. 

-' ., 
\.• ,.. .•.. 

. ·r ... 

L , ..... ' ~ 

~ •.: . 
.., ,•t 

II· .. 
·,,. ' ... ,. 



~opwyna _CBfiSH,: ~z(1/lpepe~~an_a9r~ "·c_elleHHH rJiyd()K§. u~ynp~ro-
ro :eaaDOA~~CT:BHH .· ~~eK~PO~PB,: c. n~aHTPOH·B~H c n~~ful~ ce~eHR~Y · .. 

pacceHHHH ~)18CCDHOrO~ C~eT~·. H8 11M8CCHBHOM11 . ~~~TEl ·6~~8 -~~~~~~~ ..... 
nonyll~HB .Ea~BKi{HYM,. ~y~~~~y~~H f~~~dy~;~~1_7~'~ · .. -: .:.:. ·' '. . .... v •• 

' ' . .. . ". .. •.: .; ::· '· ~. 

'B aaKn~qeaHe :a:eTopu npHHOCHf 6naroAapuocT~ C.M.EHneHDKOMY . 

H.~~~zus6ypry;··A~B.Ecppewo~ HP.it.UypaM~Y a~·no·n~a~e·.~.~~Y.~~-: .· 

·czz~· :. ·,, ' • • :~ ~.• C• 
... ~' . ',. ' .. ' ...-~ ~ .~ "~ " . I' • 

L' ·'· ... 
·~ . . :; .· 

-.. .· 
. ~·-o. .JI. ii T.E.;.P, _A T Y PA~, :.; •. -::-~.· .. ;.· ... 

'•• ,.. 
. ... ' . '·' ·.; ' ·~. ··. . . '. 

I. N • .Artea.ga-Romero, A.Jaoce.r1n:i., P.Kessler. Lab~rato1re .. de ·· 

· p~s.~que atomique' e.~ moleculal:t'~ ~ PAM 7002· A~il !§70~ 
..... ' .. _. . .. . :... . . ··. 

~ .. '·:-.... ·. i. ' ?• N .Arteaga-Romero, A~ Jacce.r1n1, P .Kess~er; C .R.AoadoSC. 

Pe.ros 269 B, 15J, 1129 (1969). 

3. F.Calogero, c.zemach. Pb.ys.Rev. 120, 1860 (1960). . ,·,' ,, 

4. C .W .Akerlof, W .W .Ash, K~Berkelman, C.A.Liclit~mst'ein, 
A.Ra~~~ana.uskas and R~H.Sieman. Ph;rs.Rev •. 16J, I482 (i967). 

5. CM. CHOCKY ~ 47 B CT8TD6 C.W.Akerlof ·H ~p. 

6. R.H.Dalih, D.R.Yennie. Ph;rs.Rev. 105, 1598 (1957). 

7. B.E.EanaKHH, B.M.EyAHeB, ~.~.rHna6ypr~ nacDua :e 1ST~, 

II, 559, 1970. 

PyKOnRC:b · noCTYnHJia B ·R~~aTeJI~C.KH~ OT~eJI 

IO ~eKadpa· I97U ro,n;a. 
,_ j • ~. ~ ~ 

.... c>l:t. 

t2 


