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nea~eHKO H . A . H np. P2 - 12355 
AHanH3 norapucpMil~ecKoro BKnaaa -a 6 lna 
OT AH8f'p8M:-otbl OlliiOcpOTOHHOf'O 06:-oteHa B TI03HTpOHilll 

B pa:-.tKax KBa3HnoreHUilanbHOro noaxona noryHoea-Taexenna-
ae paCCMOTpE'H norapll!j ,~!H~eCKHW BKnan nopHAKB a6lna 
B CB€pXTOHKOe pacwenneHHe OCHOBHOf'O ypOBHH TI03HTpOHl!Sl 1 nony
'IBIOIUHHCH ll OA~IOQOTOHHO:, t npn6nalKeHHll. 00K838H0 1 'ITO paaynb
TBTbl Bbl'ii!CneHHli 1 n,pOBeAeHHblX B paMKBX ilBYX BapH8HTOB KB83H
TIOTeHUH8nbHOf'O nonxoaa, coenanaJOT H paBHhl: 

6E 1 (a
6 lna) = ~ EFa2lna -1, 

rae Er- cjlep:-.weecKoe pacwenneHue, qro noaeons:rer yro'iHHTb 
nony'!eHHbli"l paHee Apyi"liM ~teTOLlOM peaynbTBT 1 KOTOpblfi B ABB 
paaa npeehlwaer aror BKnaa. 

P a6ora BhlnonHeHa B na6oparopHH reopeTH'IeCKOii 
cjJH3HKI! OH .HI1. 

Coo6WeHHe 06'beliHHeHHOl"O HHCTHTyTa l!D.epHb!X HCCne.aOB8HHA, ny6Ha 1979 

Levchenko N.A. et al. P2 - 12355 
Analysis of -a6lna Logarithmic Contribution from 
a Single-Photon Exchange in Positronium 

Within the quasipotential Logunov_;Tavkh elidze ap
proach the logarithmic contribution of a 

6
lna order to a 

hyper-fine splitting of the positronium ground leve l obtained 
in a single-photon approximation is analysed. It is shmllfl1 
that the results of calculations p erformed within the two 
versions of quasipotential approach coincide and are equal: 

6E 1{a
6 lna) = +EFa2lna - 1 , 

where Er is the -permi splitting. It allows to improve the 
earlier result obtained by the other method that exceeds 
by a factor of two this contribution. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JlNR. 
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B CBSI3H c noabiWeHHeM TO'lHOCTH 3KcnepHMeHranbHoro 
3H8'l8HHSI anSI CBepX'I'OHKOf'O pacmenneHHSI OCHOBHOf'O ypOBHSI 
no3H'I'pOHHSI oco6y10 aKryanbHOC'I'h npH~6peraer yrc'lHeHHe 
Teope'I'H'leCKOf'O 3HB'l8HHSI 3l'OA aenH'lHHhl, 

llnSI cpaBH8HHSI npHBeDeM HM8IOWHeCSI H8 .3 l'Ol' C'leT 
3KCllepHMeHTanbHhle 

hfs 
l'iv exp 

l'iv hfs 
exp 

20 3,3849 ( 12) rru
111

, 

203,3870 (16) rru 12/ 

H reopeTH'lecKoe 

I l'iJ.JhthfS = 203,4003 ( 452) rru 
eor. 

3Ha'leHHSI CBepXTOHKOf'O CDBHf'B B ll03HTpOHHH~I. 

(1) 

MHrepecHo orMeTHTh, qro pa3nH'lHWe Meronw npuaonSIT 
K pa3HbiM pe3ynhraraM anSI aKnana ~6 lna a cnaHr ypoa-
HSI 3HeprHH na.>Ke or npocreAweA nuarpaMMhi o6MeHa ODHHM 
nonepe'lHbiM lPOl'OHOM B ll03Hl'pOHHH: 

rae 

11E 1 (a6 lna) = E F" a 2 lna - 1 • t 141, 

l'iE 
1 

(a6 lna) = E F" a 2 lna -1. -} 151, 

2rra 2 ... ... a 2 ... ... 
E = ---\~ (0)\ <a a > = Ry ·-· <a u · >. 

F 3m 2 c 1 2 oo 6 1 2 

( 3) 

(4) 

CpaaHeHHe H yro'lHeHHe 3THX pe3ynhraroa B03MO.>KHO Ha 
ocHoBe KBa3unoreHUHanhHOro nonxona K uccnenoaaHHIO no
niOcHoA nHarpaMMbi aroporo nopSIDKa no 3apSIDY 3neKrpoHa. 

PaccMoTpHM KBB3HnoreHunanhHOe ypaaHeHHe B anne 15~ 

-1 - - -1 .J::!+ -1 ......... + 
G f tj; = V 1/1 ; V = G f -l G ] ; G r = .Q 0 ( 1 + 'CCG f), 

3 



3 -+ -+ 
. ) 4 . (217) 8(p-q) . 7., 417a 

G = 1(211 Mp -q)S (P )S (p ) . G = --------------- v =- -~r-----0 1 1 2 2 0 ------ ---1-- C -+ l 
E-v'P2+m 2-v'p~M2 (P-iU 

rae V - KB83HflOTeHUHan, CC - KynOHOBCKHH llOTeHUHan, 
' r-f+ ~+ 

G 0 - cao6oaHaSI aayxqaCTHqHaSI 4JyHKUHSI rpHHa, Go H G 
COOTBeTCTBeHHO CB06oaHaSI H nonHaSI aayxapeMeHHbie lPYHKUHH 

rpHH8 aayx qaCTHU C npOH3BOnbHbiMH M8CC8MH, CllpOeKTHpo

B8HHbi_e Ha nonO>KHTenbHQ-qaCTOTHbie COCTOSIHHSI /6/, 8 CHCTeM 

ueHTpa Mace aMnnHTyaa pacceSIHHSI onHChlaaeT npouecc aaaH

MoaeHCTBHSI qaCTHU, BHelliHHe HMnynbCbl KOTOpbiX H306pa
}l{eHbl H8 pHC, 1. 

P 1 =<.,.,1 E+Po.P) 
E2-~ 

Q1=(TJ1E+qo,q) TJ 1=-- 2E 

-+ 
p 2 = (TJ2 E-Po ,-p) 

E g_rr. 
q2=<.,.,2 E-qo,-q) .,.,2=----;E 

PHc. 1 

Hcnonb3YSI COOTHOllleHHSI 

cc + V= [G~] -t.QOTG~ - ·[G+] - 1; T= K(1+ GK). (6) 

rae K - Siapo ypaaHeHHSI Eere-ConnHrepa, a HH3llleM npH-
6nH}I{eHHH anSI KB83HllOTeHUHana nonyqaeM 

v< 1>- [G+]-1 C T<2>c+ [G+] -t --C - o · o o· o · c· 

B KynoHoacKOH KanH6poaKe T(~ aaercSI awpa}l{eHHeM 

4 

4 
i j . . 

(2) " 17a y tY 2 lJ -+ 
T ='I + ·T =C y y - ·---- ·l (k); 

C T C 10 20 (p _ q) 2 

ij -+ . 

l . (k) = ·8ij 

k j k j 

- ·--+~; 

k 

-+ -+ -+ 
k = p- q, 

(7} 

(8} 

H KB83HflOTeHUHan (7) npHHHMaeT BHa 

-(1) .J::!+ -1 + ,.r::t+ -1 
V =Vc+VT; Vc=LG 0 ] ·G0 TcGo·LG 0 ] -Cc, 

V T=-~]-1. 1\9 Jf<\>od%[81 (P1)82(p2)TT(Po;p ;%,q)S1(q1)~(q~]~(G~(1, 
(217r-

rae S - nponaraTop cao6oaHoro ¢epMHOHa H 

y i y j ij -+ 

T = -417a 1 2
-+ • • l . (k) ( 10) 

T (p -q )2-k 2+if 
0 0 

- sneMeHT 8MflnHTyabi pacceSIHHSI 2-ro nopSiaKa, COOTBeT

CTByJOIUHH 06MeHy nonepeqHbiM lPOTOHOM, 
AMnnHTyaa pacceSIHHSI a ahlpa}l{eHHH anSI KaaaHnoTeHuHana 

MO}I{eT 6hlTb 38llHC8H8 B TepMHH8X K8K qeThlpexapeMeHHhlX, 

TaK H aayxapeMeHHhlX ¢yHKUHH rpHHa. B nepBOM cnyqae 
llpH HHTerpHpOB8HHH B (9) yqHThlBaeTCSI H nonJOC 8MllnHTy

ahi 'IT. Bo BTOpOM - OTHOCHTenbHbie SHeprHH p0 H q 0 
lPHKCHpy!OTCSI 3HaqeHHSIMH HX Ha M8CCOBOH llOBepXHOCTH, 

8 COOTBeTCTBHH C STHM H3 06IUeH ¢opMynhl anSI KB83H

flOTeHUHana MOryT 6biTb nonyqeHbl HCXOaHhie Bbipa}l{eHHSI pa-

60T 14•51 anSI BbJqHcneHHSI aKnaaa -a6 lna a caepxroHKHH 

caaHr OCHOBHOrO ypOBHSI ll03HTpOHHSI OT npSIMOH aHarpaMMbl 

oaHOlPOTOHHOrO 06MeHa H yroqHeHO 3HaqeHHe STOrO caBHra, 

npH STOM m = M, TJ = TJ = ..1. .. 
1 2 2 

CornacHo reopHH aoaMyiUeHHH anSI ocHOBHOH nonpaBKH 

K KynOHOBCKOMY ypOBHIO SHeprHH HMeeM 

C+T 
~E 1 = <n\ v_ c + v TIn > = ~E c + ~E T. (11) 

nocKOnbKY aenHqHH8 T C He 38BHCHT OT OTHOCHTenbHbiX 

SHeprHH, Bblp8}1{eHHSI anSI ~Ec B 060HX noaxoaax HaeHTHqHbi, 

qro llpHBOaHT K pesynbTaTy anSI caaHra ypOBHSI C TOqHOCTb!O 

ao a 6 lna: 

~Ec=<n\Ccl[y10y2o1+ -11\n>= 
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2 2 2 2 
a2m4· oo dpdq·p q ¢ p ¢ q (

2
p2-(p2-q2) • .Rf ] :: 

= E ·-'II q pq 
F 2rr2 0 £ f (£ +m)(f q+m) 

p q p 
( 12) 

- E 21 -1 1 2 2 )-1 Q 1 lri-nl _ 7"22 I - ,•a na ·--; ¢ =(P +cu ;.t. = n 4:-'iL;f =vP +m :cu=· 
F 16 P pq P+ q P 

DonyqeHHhlA BKnaa coanaaaer c peaynbraraM~ pa6or ~·7 • 8 ~ 
Bhlpa*eHHe anH caa~ra ypoBHH aaepr~~ or nonepeqHoA 

qacrH aMnn~ryahl pacceHHHH a qerhlpexapeMeHHOM ¢opMa
nH3Me ~Meer a~a 

~E T = <n 1LG';J -
1

•
1
G0 TTa'~ ·lG~] -

1 
In > = 

( 13) 
21 12 + 

= - -~ t/Jc (0) Jf d'), d4 q¢ P ¢ q[8 1 (P1)82(P 2)T T8 1 (q1 )8 2 (q2 )] . 
(2rr) 6 · 

11cnonbayg a (10) ~aaecraoe npeacraanea~e anH 8 -¢yHKU~~. 
MO*Ho nonyq~rb 

8a31~JO)i2 ipot -iqot' 
~E T = -~ Jfffd1>d 8qdtdt'¢p¢qffdp

0
dq

0
e e 

(2rr) 
X 

(14) 
' k 'k't' -1 

0
t 1 

0 
+ e e .... i j ij .... 

x [818 21128 18 21 Jfdk 0dk0 ----~: r 12<k>= y 1y 2 1 (k). 
(k~-k 0) 2-k +ic 

Docne ~HrerpHpoaaH~H no k '0 , k 0 ~ t abrpa*eH~e anH 1\E T 
aanHChlBaercH cneayiDm~M o6paaoM: 

4ia 3 lt/Jc{O)I 2 d1> d 
3
q . (d -il til ki 

~E = - · · - f( --¢ ¢ t e x ( 15 ) 
T (2rr) 5 lkl p q 

ip
0
t -iq

0
t' + 

x([dp 0 e 8 18 21 12 Jdq 0e 8 18 2] 

6 

11 HTerpHpyH no OTHOC~TenbHbiM SHeprHHM Po H q0 , B npH6nH
*eHHH "6onblliHX" KOMnOHeHT 6HCn~HOpOB ang OCHOBHOH qaCTH 
BKnaaa B caBHf' ypOBHH nonyqaeM 

2ia 3 1·'· (0)1 2 d1>d3q../.. 2../.. 2 '111 .... 1 
~ET==--· :G - ·W1 W2 Jf ~Jdt e -1 t k 

(2rr) fpcqlki 
X 

.... .... .... .... ( 1 ) ( 1~ (16) uip a p .... .... P P 
x(1--)(1.--~)y y 1 · a1<f _ ,a <fw W (Ef +c· f )x 

• 2n 2n 102012 --an-· -2m · 12 + -p-· 

q q 
x (E f + H q f _) ; f q 

± 

-i(fq-E)i tl i(fq.+E)i tl 
e ±e ---- ------- . 

2 

11 HrerpHpyH no t ~ ynpomaH Marp~qHyiD crpyKrypy a ( 16), 
npHXOaHM K COOTHOllieHHID 

3 3 3 
A - a I I 2 ,... .... d pd q 2 2 uE ------- t/1 (0) <iT u > rr ----¢ ¢ X 

T 3(2 )3 C 1 2 · · p 0 
17 fpfq (17) 

x l4m2_ , ,!1~~+m)+q2(fl?~)+ 3_(,P2E!l;~~-- -~~~-q2(EP~I. 
.... .... .... 

ik1Hp+Eq- •2E iki+Ep+Eq ikl Hp+fq +2E 

Cneayer orMeTHTb nonaoe coanaaea~e nonyqeaaoro Bhlpa*e
HHH c ¢opMynoA ( 42) B pa6ore 14,-: 

Docne ~Hrerp~poaaH~H B ( 17) no yrnOBhJM nepeMeHHhJM 
~ BhTaeneHHH ~aaecraoro BKnaaa ~! or cnaraeMoro, nponop
u~oaanbaoro 4m 2 , caaHr ~ET np~HHMaer BHa 

rae 

~E T= E F (1- jrra) + EF(I(O)- I(-2E) - •1(2E)), 

1(0) = 2p rr dp dq O(p, q)E (f + f ) f(O). ri q q p 

I(-2E) = p ff dp dqO(p, q) (Eq + m)(E q + £ P - · 2E)f (-2E), 
0 

( 18) 

7 



00 

I(2E) = p .rr dpdqe (p, q)(i q -m)(i q + i P + 2E) 2. (2E); 
0 

n 3n 2 2 Q !p- ,ql +i + .i + •A rna 2 
O(p, q) = ~¢ '¢ ; c1.. (A)= ln--- R 9,. -; p =(---) . 

tpfq p q p+q+iPH<i+ A 1T 

( 19) 

AHanua npHBeaeHHhlX HHTerpanoB noKa3hlBaer, ~ro Hau6onb
mero BKnaaa cneayer O)!(HaaTb or I(O), nocKOnbKY HHrerpanhr 

I(-2E) H 1(2E) BKmo~aror MHO)!(HTenH, 6brcrpo y6hrBaromHe 
B o6naCTH ManhiX HMnynbCOB npH 8HeprHH, 6nH3KOH K CyMMe 

Mace ~aCTHU. 
B c·aMoM aene, HenocpeacrBeHHhiH pac~er noKa3hiBaer, 

~TO Bbipa)!(eHHe I(-2E) o6ycnoBnHBaeT BKnaabi B CaBHr ypoB
HSI, nponopUHOHanbHhie a5 H a6lna, roraa KaK ~Hrerpan 1(0) 
npHBOaHT K peaynbTaTaM nopSiaKa ir~ H a 5lna. BenH~HHa 
1(2E) HMeeT nopSiaOK a6 H no 8TOH npH~HHe HaC B aanbHeH

meM He HHrepecyeT. 
PaccMoTpHM 6onee noapo6Ho Bhl~HcneHHe HHTerpanoB 

I(O) H I(-2E): 

00 3d p dq(p-t: -£ ) 00 dq 
- pp 2 p q ] 

I(O) - ·p f ---¢ P [I -------- ¢q + P I -¢q · 
(p 0 fq p (q 

- . 17 oo~·P(i -p+m) (20) 
I(- 2E) - · p [I (""'BE) + · ---, f ---::::.lL-------4> ·] • 

CT m2a 0 ip P 

00 

dpdq. p,~~~q - 1 2 
I (-2E) = (( ---- _,. £(-2E) -·--a Ina. 

CT 0· c c 2p 
p q 

nnSI nony~eHHSI 8TOrO peaynbTaTa HCnOnb30BanOCb HHTerpH

poBaHHe no ~aCTSIM H OT6paCbiBanHCb HHTerpanhi, npHBOaSI

illHe KO BKnaaaM nopSiaKa a 6, nanbHeil:mee HHTerpHpOBaHHe 

TpHBHanbHO H npHBOaHT K Bbipa)!(eHHSIM 

I(O)= 2-;(lna + ;) + O(a2), 
(21 ) 

( a a 2 -1) 0( 2\ I(-2E) =- 2--ln 2 +--Ina + · a-,. 
1T 2 

CneayeT cKaaaTb, ~ro npH 6onee crporoM BhraeneHHH oc

HOBHOH ~aCTH BKnaaa (y~eT ManhlX KOMllOHeHT 6HCllHHOpOB), 
aHOManbHhle BKnaahl OTCyTCTByiOT, 
8 

TaKHM o6paaoM, anSI norapH¢MH~ecKoro no KOHCTaHTe 
B3aHMOaeHCTBHSI BKnaaa nopSiaKa a 6 lna HMeeM 

~E (a6lna) = E ·a 2tna-1 ,_!_ ,, 
T F 2 

(22) 

OrMeTHM, ~ro B pa6ore 151 yKa3aHHhiH peaynbTaT nony
~eH Ha OCHOBe nocrpoeHHSI KBa3HllOTeHUHana C nOMOillblO 
aByXBpeMeHHOH aMnnuryahl paCCeSIHHSI, 

KaK H3BecrHo, anSI onHCaHHSI npoueccoB pacceSIHHSI HC
nonbayror aMnnHryay pacceSIHHSI 'f(p 1 ,p2 ;q 1.q 2), BHelllHHe KoH

Uhi Koropoii yaoBnerBopSIIOT . aaKaHaM coxpaHeHHSI PI= qi =m2, 
p ~ = q22 =M. B CHCTeMe uewrpa Mace TaKa'SI aMnnHTyaa 
T(p0 ,p; ~.q; E)= T(p, q, E) Hao6pa)!(eHa rpa¢H~eCKH Ha pHc. 2, 
rae OTHOCHrenbHhre 8Hepnm p 

0 
H q 0 paBHhr Hynro. 

p 1 =(Fr-yp2+M2 ,p) ql=(E-yq2+M2,qj 

E=V~~;J +v'~2 +M2 ~ 

P2 ={vP2+M 2• -i}) 
q2=<v-~ri2 '.- ,q) =vq 2+m2+vq2+M2 

PHC, 2 

_/2-2 _,- 2 M2 ' 
B npH6nH)!(eHRH pacceSIHHSI ( P20 =vP + M , q20 = v q + ; 

E=/y~2_:;2~V?-:-M2 ) 8Ta aMnnHTyaa MO)!(eT 6biTb HCnOnb-

30BaHa H anSI OnHCaHHSI CBSI3aHHhiX COCTOSIHHH. 8 8TOM 

cny~ae Bblpa)!(eHHe anSI caBHra -~E T npHHHMaeT BHa 

3 3 2 2 
8a3 2 2 d pd q¢p¢q 

~E =~-ll/J (O)! ~; >{J-- -N (p)NM(p)Nm(q)NM(q)x 
T 3772 C 12 · .((£M-£M)2-(p-q)2] m (~ 3 ) 

p q 

pq-+ pq p2 q2 
X ( ------------ + ------------- - ' ------------ - ' -------------]; 

(iM+M)(rm+m) (iiD+m)(iM+M) (£m+m)(cM+M) (ciD+mXcM+M) 
p _<l________ p q p p q q 

em+ m 
N (p) = V _y_ _____ • 

m 2 m 
(p 

I 



nnH Bbi'HICneHHH 3H8'iBHHH C.UBHI'8 8E 0 B pa6oTe /10/ 

6hin8 HCDOnb30BaHa o6naCTb p << M, B KOTOpOH HHTBI'pHpO

B8HHB Bblp8)1(BHHH (:.:!3) .uaeT .UnH LlE T H.UBHl'li'iHbiH peaynb

TaT. 

nnH 6onee DOnHOI'O cornaCHH C MBTO.UHKOH /11/ B03M0)1(H0 

HCDOnb30B8HHB .Upyroii p83HOBH.UHOCTH KB83HllOTBHUH8nbHOI'O 

no.uxo.ua, H3BBCTHOH K8K MO.UHQHUHpOB8HHOB ypaBHBHHB nH

paKa 1121. B yKaaaHHOM no.uxo.ue o.uaa H3 qacTHU nepeBO.UHTCH 

aa Maccoayro noaepxaocrh. B HcnonbayeMoii HaMH napaMeT

pH3aUHH HMDynbCOB (pHC. 1) 91'0 COOTBBTCTByeT TOMy, 'iTO 

B aMnnHry.ue pacceHHHH HY)I(HO, HanpHMep, nono)I(HTh: 

2 = 2 = M 2. - . _2 ___ 2_ E 2 +M2-m 2 -------
p 2 q 2 • p 0 - 71 2E - ..jp + M = ----------- - VP 2+ M 2 

2E ' 

- __ 2 ____ 2 __ E2 +M 2_m2 _2______ (24) 
qo - T/2E- V q +M = ------------- ..j q + M 

2 

2E 

no.uo6J:JbiH MBTO.U 6bin ycneiiiHO npHMBHBH .UnH Bbl'iHCneHHH 

nonpaBOK llOpH.UK8 a6lna K ypOBHHM 9H8pi'HH MIOOHHH H ll0-

3HTpOHHH a pa6ore 131. 3TH peaynhTaThi cornacyrorcH c no

cne.uyroiiiHMH pacqeraMH, npoae.ueHHhiMH a pa6ore 181. 

nnH nocne.UOBarenbHOI'O OllHC8HHH npo6neMbi CBH38HHbiX 

COCTOHHHH BblllOnHHM BbiXO.U C M8CCOBOH llOBepXHOCTH no 

napaMerpy nonaoii aaeprHH E ~jp-2;~2+..jp2~i2~..;Q2-;~2~..;q2~M-~ 
..... ..... ..... ..... 
P

0
= q

0
= o. B aToM cnyqae P H q ocrarorcH aeaaaacHMhiMH 

rpexMepHbiMH nepeMeHHhiMH, a nonaaH aaeprHH E= m+ M + W 
(W -aHepi'HH CBH3H). npH .U8HHOM no.uxo.ue C.UBHI' ypoBHH 

9Hepi'HH ,ll88TCH Bhlp8)1(8HHBM 

8a 31L 2 2 -+ -+ d
3
pd 

3
q 2 2 

ilE =-------\1{1, (0)\ <a a > (( ---------¢ ¢ ·N (p)N (p)N fp)N fp)x 
T 371 3 C 1 2 · (p-iiJ 2 p q m M rrt- M' 

pq pq p2 q2 
X (------------- + --------------- --------------- -------------). 

(cMt-M) '(c m+ m) (c m +m)(cM+ M) (c m +m)(cM+M) (c m +mXcM +M) 
p q · p q p p q q 

10 

3Ha'iBHHB C.UBHI'8 OCHOBHOI'O ypOBHH D03HTpOHHH nonyqaeM 

DpH m = M B B blp8)1(BHHH (25), B peaynhrare 'iBI'O HMBBM 

rr ~I>~~R.ClT_~ ¢ ~ ---- X 

f p( q 

8a 3 m2 2 ...... 
ilET = --3;--- I.PcCO) i <a1 a2 > 

2 
(cp-c q) IP- q\ E a2lna -1 

(:.:!6) 

x [ 1 + --------ln -------] 
2pq p + q 

F . ---------2 . 

Bb;qHcneaHe (26) BbmonaeHo B npe.Uhi .Uymeii pa6ore 151. 

T aKHM o6paaoM, pe3ynhrarhr Bbi'iHCneHHH BKna.ua -a6lna 
B C.UBHI' ypOBHH ll031il'pOHHH 01' nonepe'iHOH 'i8CTH O,ll~0¢0-

l'OHHOI'O B38!iMO.Ue tiCTBHH, COOTBBTCTBYIDIIIHB .UBYM paCCMOT

peHHbiM Bblll!B CllOC06aM llOCTpOBHHH KB83Hll0l'BHUHana ( CM. 

(22) H (26)), nonHOCTbiD coarranaror. 3ro noKa3hiBaeT 

9KBHBaneHTHOCTb HCDOnb30B8HHH .UnH OnHC8HHH CBH38HHbiX 

COCl'OHHHfi 8MllnHTY.Uhl p~CCBHHHH, nocrpoeHHOH Ha OCHOBB 

ypaBHeHHH Eere-ConnHrepa H .uayxa~eMeHHOH aMnnHTY.Uhl, 

nony'iBHHOfi ITpH CXO.UB C MaCCOBOH IIOBBpXHOCl'H no napaMeT

py nonHOH 9HHpi'HH. noaroMy yTO'iHBHHhlA pe3ynbl'8T (3) 

pa60Tbi /4 / 0~83biB8Bl'CH paBHbiM 3H8'iBHHID LlE 
1
(a6lna), 

DpHBB.UBHHOMY BbiiiiB ( 4). 

B 3aKnroqeHHe aaropbi npHHOCHT 6naro.uapaocrb H.H.Eo

ronro6oay, A.A.noryHOBy, B.A.Meil!epHKOBy, n.n.conoabeay, 
A.H.TaaxenH.U3e, O.A.Xpycraneay, a raK)I(e H.E.CKa'iKOBY 

3a HHTepec K pa6ore H rrone3Hhle o6cy)I(.UBHHH. 
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