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-§1. BBeAeHHe 

/1/ 
B npeAhiAYllleii pa6oTe Mhi nony,mnu rnaBHhiii npn N -> oo • qneH B 

s.Hepl-uu cucl'eMhi N 66aouos, c'sSiaamihiX cunaMH TSII'OTeHnn. 

acuMnToTntJecKoe pemeuife. C~cTeMa, 6o~hmoro <mcna qacTnu: cllepMH, cs~:..: 
38HHhiX, cuna~H rpaBHTBUHOHHOI'O npHTH)!<eHHSI1 ~Bn,Sie,TCSI KB83H~nacCH'IeCKOll1 • 

H AnSI ee OllHC8HHSl MO)!{HO BOCllOnb30B8TbCSl MeTOAOM ToMaca:-cflepMH. 

<
121 

§69). 

B §2 Mhi cseAeM paccMaTpnsaeMyJO aaAa'ly K ~paesoii aaAa"'e (10,12, 

13) AnSI AHtPtiJepeHUH8nbHOI'O ypaBHeHHSI (9) 1 B §3 BhiBOAHTCSl Bhlp8)!{9HHe 

AnSI ·3Hepi'HH OCHOBHOI'O COCTOSIHHSI CHCT9Mhl tiJepMHOHOB. B flpunb)!{eHHH 

AaeTcst sneMeHTapHhiii ,·BhiBOA ypasueuust ToMaca-cflepMH ua ypasHeHHii Xap

Tpn • 

§2. Ypasueune ToMaca-cflepMH 

flycTb ¢(y) - noTeHuuan nonSI TSI)!{eCTH, coaAaBaeMoro paccMaTpusae-

Moii CHCTeMOll '18CTHU1 H p (y) - nnOTHOCTb '18CTHU: . 

3 



3 
p(z)d z 

cp(y)=-J /y-z/ 

fp(y)d\,;N, 

p(y) ~ 0 . 

Ha (1) u (2) cneayeT 

¢(y) = -NIIrl 

(1) 

(2) 

(3) 

• npu lrl ... oo .• (4) 

TaKOll noTeHuuan cp(y} HMeeT 6eCKOHe~HO MHOro ypOBHefi; H3 HHX 38HSI

Tbl aomKHhi 6biTh N ypoBHefi c anepruefi MeHbiiJefi, ~eM HeKoTopaSI Benn~u

na ¢ , ¢ < 0 • Bee ypoBHH c anepruefi 11.-teHbiiJefi, ~eM ¢ 0 , aomKHhi 
0 . 0 

6hiTh aaHSIThi, Bee ypoBHH c anepruefi· 6onbwefi, ~eM ¢ - CBo6oJlHhi. Me
o 

TOll ToMaca-:tl>epMn: aaeT CBSI3b 

( ¢o-¢(Y) Jh 
b ) 

4rrp(y} 

Benri~HH p(y} 1 cp(y} 

b 
3rr 2h 

(-. ---· ) 
8.[2 

0 

¢o aaech 

4 

ecnn ¢ ( y) < ¢ 0 

(5) 

ecnn ¢ (y) > ¢0 

(6) 

_., 

J 
~· I 

I' 
1 
.~ 

'! 

,'j 

I 
1 

I 
! 

• I 

CneJlYIOIIlee na ( 1)' J5) ypaBHeHne nyaccona J:tnSI c4Jep!I"l 

nofi 4JynKunu ¢ ( y) nocne aaMeH 

y X b N -I!J 

4h 
¢(y) 

N K(x} 
--b--X-

· -- ·c < 9 1· > '~2 1 > npHHHMaeT BUll . cp. ypaBHeHHe 6 • · B ·· . 

X Jh X 
-(K(X)- -) ' 

K(X) > -

d
2
K 

xo X· 
0 

.,jx --2-
dx - X 

0 K(x} < -
.xo 

2.1. 06CYJlllM KpaeBhie ycnOBllSI anSI ypaBHeHHSI-, (9) • 

llpe:lKJle ncero: n.3 (8) BBHilY oTcyTcTBHSI cocpeaoTj 

B .TO~Ke I y I = 0 cneayeT 

K(O) = 0. 

Ha ( 1 ) cneayeT 

a¢ 1 y 2 
__ = 4rr- f·p(z) z d z. a 2 -r r 

0 

TaKHM o6pa30M1 BBHilY (3) 4JyHKUHSI cp (y) . MOHOTOHHO 

y = I y I . 0TCIOJla u ua (5) BhiTeKaeT, ~To ecTb ~ucri 

5 



(1) 

(2) 

(3) 

npn lr I ... oo .• (4) 

'0 ypOBHeii; H3 HHX 381ISI

ii, qeM HeKOTOpaSI BenH'lli-

eii0 '!eM cp O , JlOfllKHbl 

1eM ¢ · - CB060JlHbi, Me-
o 

ecnu ¢(y) < ¢ 0 

(5) 

ecnu ¢ ( Y ) > ¢ o 

(6) 

j 

1 Cn~JlYIOIUee ns ( 1), (5) ypaBHeHHe flyaccoHa JlnSI c$epnqecKH CHMMeTpH'l- · 

HOll tPYHKUHH cp (y) nocne 38MeH 

r 

¢(y) 

-113 
X b N 

4h 
N K(x) 

--b- -X-

/2/ 
npHHHMaeT BHJl (cp, ypaBHeHHe (69,7) B ) 

X 3!2 
-(K(x} - -) K(x) > 

d
2

K 
xo 

..jx --2-
dx 

0 K(x} < 

X 

xo 

X 

xo 

2,1, 06cyJlliM KpaeBb!e ycnOBMSI JlnSI ypaBHeHHSI· (9) • 

(7) 

(9) 

flpelKJle BCei'O: M3 (8) BBHJlY OTCyTCTBHSI COCpeJlOTO'leHHOI'O 3apSIJl8 

B .TO'!Ke I y I = 0 cneJlyeT 

K(O} 0 · 

I1a (I) cneJlyeT 

1 y 2 

4 17 ~ J ·p ( z) z d z . 
r o 

(10) 

TaKHM o6pa30M, BBHJlY (3) tPYHKUMSI ¢ (y) MOHOTOHHO paCTeT C, pOCTOM · . •. 

y = I; I . 0TCIOJl8 II H3 (5) BbiTeKaeT, 'ITO eCTb 'IHCno r 0 TaKoe, 'ITO 
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p (y) > 0 npn 

p (y) = 0 npn 

Y <:r 
0 

y > y 
- 0 

( 11 ) 

U09TOMY COOTHOllleHIIe (4) npu Y >YO CTaHOBHTCSI TO'IHbiM. 3To aaeT anSI 

lfJyHKUHH K(X) 

K(X
0

) = 1 (12) 

(aaecb n B (9) x 0 - 'l:Hcno, CBSI3aHHoe c y 0 no <iJopMyne (7)). 

flepenHCaB (1) B BRae 

IIMeeM 

¢(y) 

4'17 

1 )' 2 

--(zdzp(z) 
y 

0 

d y.p(y) 
00 

00 

J zdzp(z), 

)' 

dy 4 TT 
J z d z p( z) .. 
)' 

Opn y = Yo HaXOaHM 

d 
;rfr<PfyJJI = o. 

y y=yo 

TaKHM o6paaoM1 

dK 

dx x=" 
0 

Q. 

6 

( 13) 

2.2. KpaeBaSI aaaaqa (9), (10), l12), (13) COCTOHT B noal 

x 
0 

TaK 1 'IT06hi peweHU? ypaBHeHuSI .. (9) 1 onpea~~e.liHoe -r.cnc 

(13) 1 yaoBneTBopstno TaK>Ke aononHnTenhHOMY ycnoBHIO ( 10' 

§3. 3Hepi'HSI OCHOB.HOI'O COCTOSIHHSI 

floaC'IIITaeM 9Hepi'HIO £ N OCHOBHOI'O COCTOSIHHSI pace 

CIICTeMbl N ljlepMHOHOB. 3Hepi'IISI COCTOHT ,H3 aByX 'laCTeil 

II noTeHuuanhHOH. no. Teope~e Bnpimnal tfMeiOIIleH MeCTO .an 

2 
aaHHhiX c!InaMn - 1 1 r 1 KHHeTH'IeCKaSI aHepruSI paBHa MH 

noTeHuHanhHofi. TaKHM o6paaoM1 

E - 1 
J 

N - 4- fp cp d Y. 

floacTaBHB croaa (5)-(8) 1 HSXOaHM 

N7h 
E =- --1 (x ) , 

N 4 b 0 

I (x
0

) 

"o dx 
(-K(K 
~ .jx 

X J/2 
--) 

xo 

BocnonbaoBaBwnch ypaBHeHneM (9) n KpaeBhiMH . ycnoBHSI~ 

nonyqaeM: 

I(x ) 
0 

" " 0 ,, p , 2 
-JdXKK =+.f{K(x))dx. 

0 0 
. iJ 
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y 
0 

( 11 ) 

TO'lHblMe 3TO Jl89T JlJJSl 

(12) 

cjlopMyne (7) ). 

( 13) 

i 
I 

2.2. KpaeBaSI aa/la'!a (9), (10), l12), (13) cocTOHT B noJ:t6ope napaMeTpa 

x 
0 

TaK 1 '!T06bi .pemen11e ypaBHeHHSI (9) 1 onpell~1Ie!J:HOe Y.cnoBHSIMn) ~2) 1 

( 13) 
1 

y /lOBJl9TBOp SIJJO TaK>Ke JlOnOJJHHT9JlbHOMY yCJJOBH!O ( 10) • 

§3. 3neprHSI OCHOBHOPO COCTOSIHHSI 

no/lC'!HTaeM anepPH!O £ N OCHOBHOPO COCTOSIHHSI paCCMaTpHB89MOit 

CHCT9Mbl N <jJepMHOHOB. 3HepPHSl COCTOHT ,H3 /lBYX '!8CTeii: - KHH9TII'l9~KOH 

n noTenunanbnoit. no. -reopeMe BHpnana, rtMe,romeit MecTo /lJJSI cn:c.TeM1 cBSI-

2 
aanHhiX cHnaMH - 1 1 r , KHI!eTH'!ecKaSI aneprHSI paBHa MHHYC nono.BnHe 

noTenunanbHOit. TaKIIM o6paaoM, 

no/lCTaBHB C!O/l8 (5)-(8), HaXO/lHM 

"o dx 
( -K(K . yx 
0 

BocnoJJb30BaBmHCb ypaBHeHHeM (9) n KpaeBhiMH . ycnoBHSIMII (10), (13), 

nonyqaeM: 

l(x ) 
0 

" " 0 ° 2 
-(dXKK" = + ((K'(x)) dx • 

0 0 

7 
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I. 

Dnn noac~~Ta nocneaHero RHTerpana paccMoTpaM'¢opMyny 

X 
1 0 

- f ( ' 2 2 K) dx 

0 

X 
0 

fxK'K"dx 

0 

xo 

-Jdx-'x '(. x 3/2 V K. K - -) 
xo 

0 

X o - J X 312 1 Xo- X 312 
fdx..jx(K'-,-}(K---'-) -·-rvx(K--) dx · X X X . X -

0 0 ,00 0 o· 

X X 
0 

2 ~ - d X 512 
=..:.sfdx..jx-(K--) + 

dx x
0 

1 
x-fxK"dx 

0 0 

1 
=-s 

0 

xo 
f d x _ 1 ·r x 512 1 

_/ K- -) 
0 yX X xo 

1 

X 
0 

0 

xo 
1 X 

- f dX(K- -)K" = 
5 xo 

0 

X X 
1 •1 ° 2 1 xo o 
- +- (dX(K 1

) + -- [XK'! - (K'dx} 
X 5 . 5X 

0 0 0 

_ 6 1 xo 

---5-+-fd (, 2 ·~h 5· XK) 
0 

0 0 

8 

f ,, 
f 

i 
I, 
'I 

1 
·~ 

~ 
!I 
f. r 
-~ 

1: 
_\\ . ,, 
j\ 
't·' 
~~); 
:)'· 

\ 
I 

{Mbi Bocnonb30Bami:cb .(9); {10}, (12). (13)). HTaK, · 

12 
I (x} 

7xo 

H 
7h 

'E 
N 3 

=- -;;-;;--7 

3.1. CneayeT HMeTb B BH.OY, ~To B Hacronllleli pa6oTe npaF 

eaHHHU1 B KOTOpoli e.OHHRUeli nnHHhl H aHeprHH HBnHIDTCH 
2 5 2 

u G m I h cooTBeTCTBeHHo; anecb G - rpaBnTauu 

m - Macca ~aCTHUbl, 

.3.2. L{ucneHHbii'i pac~eT .oaeT KO =5,10, dK/dxlx=o =0,46, 

3aKnro~emie 

. . /1/ 
B ornu~ue oT cny~an qacruu Eoae acnMnTo'I'u~ecK 

N ... "" nnn cnyqan qacTnu ct>epMH npencraBnSieT ¢uau~ecKJ 

.onSI cucTeMbi c Maccoli nopnuKa · Macchi 3eMnH BKnanhr 6 3f 

BliT8UHOHHbiX II KynOHOBCK11X CHn HMeiDT O.OilHBKOBbii'i llOpMC 

3TO pa3nR'IHe CBSI38HO C npHHUHllOM 38HpeT8 1 He pa3pelli8ID . . 

ct>epMn pacnonaraTbCSI cnumKoM 6miaKo npyr K npyry. 

B saKnroqeHue Bbipa>KaiD 6naronapuocTb aKaaeMuKy M. 

If H.H. Muxalinoay aa HHTepec K pa6ore. 

llpuno>KeHue 

n 141 6 . . . T . . ' Hp8KOM bJnO HOK838H01 qro yp8BH9HH9 OMaca-, 

na c11creMbi ypaaueauii XapTpu-cPoKa ( cM• TaK>Ke pa~oTy11 

nonpa':IKII K MeTO.OY TciMaca-4>epM~). 3neci:. Mbl nonytiuM: TC 

.g 



JTpHM • !flopMyny 

~h . 
dx 

(Mbr aocnonhaoaamich .(9), (10), (12), (13)). I1TaK, 

I (x) 

If 

E 

12 

7x 
0 

3.1. CnegyeT HMeTb B BHAY, 'ITO B H8CTOHUlefi pa6oTe npHHHTa CHCTeMa 

h 2/(G "' 3) 9AHHHU1 B KOTOpoii eAHHHUeH AnHHhl II 9H9pi"'I!H HBnHIOTCH 

H G2m5/h 2 G COOTBeTCTBCHHOj 3A9Cb - l"'p8BIIT8UHOIIH8H ll0CTOHHH8H1 

m - Macca 'IBCTHUhr • 

. 3.2. YucneHHhiH pacqeT gaeT "o =5.10, dK I dx lx=o =0,46. 

3aKnJOtieHHe 

/1/ 
B oTnuque oT cny'IaH qacTHU Eoae acnMnTotnqecKoe pemeane npu 

N ... "" AnH cnyqag "l8CTHU cPepMII npeACTaBnHeT !fluauqecKI!H IIHTepec': 

nnH CHCT9Mbl C MaCCOH llOpMK8 MaCChi 3eMnlf BKnaAhl B 9Hepi"'HIO OT rpa-

/3/ 
BlfT8UHOHHbiX li KynoHOBCKifX CHn HMe!OT OAiiH8KOBblfi OOpHAOK. Benlf'IIillbl 

3TO pa3nH'IHe CBH38HO C npHHUHllOM 3anpeTa 1 119 pa3pelllaiOUlHM .'I8CTHU8M 

cPepMII pacnonaraThCH cmill!KOM 6nHaKo APYI"' K npyry. 

B aaKnJOqenHe ·ahipa)KaJO 6narogapnocrh aKaAeMHKY M.A. MapKoay 

If H.H. Maxaiinosy sa llHTepec K pa6oTe. 

141 
.llnpaKoM 6hmo noKaaauo, 'ITO ypaauem{e ToMaca-cPepMn BhiBOllHTCH 

/5/ 
lf3 CHCT9Mhl ypaBH9IllfH XapTpH-cPOKa ( CM• T8K)Ke pa6oTy a l"'Ae COC'IHT8Hbl 

nonpaaKH K MeTony ToMaca-cl>epMu). 3gecb Mhi riony~hiM TOT *e peayribTaT 

9 



6onee aneMeHTapHbiM CIIOC060M. PacCMOTpllM 8TOM1 COCTOSIIIJHH H3 Sinpa 

c aapSinoM z· 11 z aneKTpOHOB. CornacHO. XapTpll, TaKaSI. CHCT~Ma npH-

6nn)KeHHO OIJilCbJBaeTCSI CHCTeMOH ypasHeHJIH 

. ~ 3 
1 z p(y) d y ~ 

1--~--+( }t/J (x) 
2 r · I x- r' n 

A t/1 (;) 
n n 

(TI.l) 

B (1 ) ~ -- onepaTop nannaca, n = 1 , 2, ' . : ,z /2 , 

z/2 
~ 2 

2 .S I t/1 (y J I 
n 

(n.2) p(y) ,_: __ 

n=l 

nsoiiKa B (TI.2) COOTBeTCTByeT y'leTy CIIHHOBOH CTeneHH CB060nhio TipuMeM 

nnSI t/Jn ( x) 

t/1 (x) 
n 

3JleCb 

p (x) 
ql 

.-~.-

B KB83HKnacCH'IeCKOM npH6nH)KeHHH 

" 
Y11L (;/x) cosiJPql (s) as l 

a 

1 b as X 

_ , p r x J v T .r p (s) 
V ql a ql 

..j2(A - v (x) -
ql 1 

l(l+1) 
2. : ) ' 

2x 

: .:.-

... ,.._ .. , 

>. 

.(n.s) . 

• :~~--~ :t:r-_ 

·,; 
. ' 

_,··o . ... -:·· 
a JI' b ·'- KOpHII ypasHeHHSI 

-.. -'· .... . 7 L-::/~. _.:·t;!:~~:.--: ~~q-~ ·. 

: ':<·i -'.·:, J\ __ p~·: . . , ~ .. c: ~ ~.r:!:- ~.-·-~ 
.. -,..: ..... ,;,-:•; ;';· 

•'.'• -· .. 

Pq 1(x) = 0, 

HHneKC n 0603H8'18eT COBOKYIIHOCTb TpeX KBBHTOBbiX 'IHCen: · 

Jl - npoeKUIISI MOMeHTa 1 [ - MOMeHT1 q .,- pannanbHOe KBBF 

qucno yanos panHanbHOH ~YHKUlllli co6CTBeHHbie aHa'leHHSI A 

nSIIOTCSI ypaBHeHHeM 

b q l 

r p (s)ds = rrq, 
. ql 

aql 

z 
v
1 

( x) -r;r+J 

3 
p(y) d y 

I x- rl 

TioncTaBJIM (TI.3) B (TI.2), 3aMeHHB OCUHnnupy!OIUIIH MHOll<HT< 

" 2 
cos I f P ( s J ds l . ql Ha ero cpenHee aHa'leHJie 1/2: 

q 

21 + 1 b as .-1 
1 I --IP 1 (y)2( p (s) 

q a ql 

p(y)=.S 
q,l 4rry 2 

Mbi cpaay BhmonHimH cyMMJiposaliJie no Jl , socnonbaosasmw 

cno*eHJISJ c~epn'leCKHX ¢YHK'uuii:. Ha (TI.5) cnenyeT: 

6 ds 
( ' -A )(--"'rr· 
"q+l.l q,l .· P

1
(s) 

a q 

. ' 

. ~ ::. : 



.r, COCTOHIIlHH H3 HJlpa 

TpH,.TaKaH CHCTGMa npH-

(n.l) 

' 

.. 

' 
(IT.2) 

:1-eneHH cao5onhi. ITpnMeM 

(IT.3) 

' .. '.; . ~'. 

HH)leKC n 0503HaqaeT COBOKYTIHOCTb Tpex KB811TOBblX "ll!Cen: q , [ , p. , 

!J. - npoeKUl!SI MOM911Ta, l - MOM91IT1 q - pannanbHOe KB8HTOBOe •mcno, 

qncno yanoa pannanbHoii tflyHKUHH; co5cTBeHHbie aHa"leHIIH ,\ q 1 onpene~ 

nHIOTCH ypaBH9Hli9M 

b q1 

r P ( s) ds 
ql 

rrq, (n.5) 
aq1 

3 
z p{y) d r 

v
1 

( x) - i7l + r I x- r I 
(n.6) 

IToncTaBHM (IT .3) B (IT .2), aaMeHnB ocunnnnpyiOIUIIH MHO>KI!Tenb 
:t 

2 
cos I ( P ( s) ds I 

. q1 na ero cpennee anaqeane 1/2: 
q 

1 b as .-J 

---1 Pqt (y)2 f P (s) I 
a ql 

2l + 1 
(n.7) P (y J = I 

q,l 4rry2 

Mbl cpaay BbiiTOnHHnH cyMMI!pOB8Hlle no P. 1 BOCTIOnb30B8Bllii!Cb TeopeMOH 

cno>KennH c¢epn"leCKHX ¢yHK'unii. Ha (IT.5) cnenyeT: 

b ds 

(A q + 1 • 1 - A q. l) r p '(s) "' TT • 
a ql 

11 



TaKHM o6pas~M, saMeHHB B (ll.7) cyMMHpoaaHHe no l H q HHTEn'pHpoaa

HHeM, nony'llfM 

1 dl
2 

dX 
p (y) - f- ""--"-2 f . . l 2 

TT 2y - -'2n. -v (y)+-
2

) 
V I" -1 2y 

3necb HHTerpan no A cnenyeT 6paTb a npenenax oT A . (l) man 
AO 

HeK,OToporo A max Am in ( l) 

BbipmKeHHSI .noA paAHKanoM, · A 

onpenemieTcSI ycnoaHeM o6pameHH.SI B HY1Ib 

OT [ He SaBHCIIT ( HHa'le paccMaTpH-
max 

aaeMOe COCTOSIHHe He 6yAeT COCTOSIHUeM C H8HMeHbiUeH 9HeprHeH H OKa~e~ 

CSI HeyCTOH'lHBb!M ) • llanee HHTerpan no l 
2 c~enyeT 6paTb IIO o6naCTH1 B 

KOT_opqu Bhipa~eHne non paAHKanoM nono~uTenbHO. _ _TaKHM o6pasoM, 

2y2 :Jh 
--2-[Amax- v/y)] 
3TT 

A > v (y) 
max 1 

(n.S) 

p(y) 

0, A max < _vllJ)' 

(
. /2/ 

3TO H eCTb OCHOBHOe ypaBHeHue MeTOAa. ToMaca-<t>epMH Cp. - t 4JopMyna 

{69.3)). 

nHTepaTypa 

l. n.r. 3acTaBeHKO. nllenpHHT Ol1Hl1, P2-5934, lly6Ha, 1970. 

2. n .n. naHA8Y' E .M. nmpmnu. KaaHTOBaSI MeXaHHKa, 'i8CTb 1. rocynapc~ 
aeHHOe HSAaTenbCTBO TeXHHKo-TeopeTH'ieCKOH nHTepaTyphi, MocKaa, 

1948, neHHHrpaA. 

3. I.M.Levy-Leb1ond. Journ-r-tath.Phys., -10 ,_ 806 (1969). 

4.P.A.H. Dirac. Proc.Camb.Phill.Soc., 26, 376, 1930. 

5. n.A. Knp~HHU. )!(3T<P, ~ 115 (1957). 

PyKOnHCb nocTynHna B H3AaTe1IbCKHH OTAen 
4 4Jeapanst 1972 rona. 

R. 

flpHMe'l8HHe npH KOppeKType 

HaM CTano H3BeCTHOj 'iTO Hallia_ sana'la paCCMOTpeHa 

Ruffini, "S. Bonazzola. Phys.Rev., 187, 17E 

B CBSISH c sTHM oTMeTuM, 'iTO caepx un!flopMaUim, co 

8 9TOH cTaTbe, B Hameu pa6oTe a) rrpoaeneao qucneanoe 

sana'lH {9), (10), .{12), (13) n-orrpeneneaa aenH'lHHa x 0 

•IIOAC'ieT 9Hepi'HH OCHOBHOI'O COCTOSIHIISI { §3) 1 B) A8H sneMe 

- ypaaHeHHSI ToMac·a-<PepMu (npunOJKeHHe). 
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OpaMeqaune npH KoppeKType 

·HaM CTano H3BeCTH01 qTo HaiUa 38/laqa paCCMOTpeHa B CTaTbe 

R. Ruffini, S. Bonazzola. Phys.Rev., 187, 1767 (1969). 

B CBH3H c sTHM oTMeTaM1 qTo caepx llllcpopMauun, conep)l<ameficg 

a· sTofi cTaTbe1 a uamefi pa6oTe a) rrpoaeneuo qucnemroe pewenue Kpaeaofi 

sanaqn (9), (10) 1 (12) 1 (13) H-orrpenenena aenHquna x 0 1 6) rrpoaenen • 

noncqeT 9Hepi'Hil OCHOBHOI'O COCTOSIIIHSI ( §3) 1 a) ll8H sneMeHT8pllblli abiaon 

· ypaanennH ToMaca...:.~t>epMH (OpHno)l<enHe). 


