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AHHOT8I!Hil 

PaccMoTp e Ha n e peHQPMHpOBKa aKcHanbHOA KOHCTaHThl {-3 -p a cnana B T eopHH c qJIIKCII

CA ,.. A 
' 'v 

HyKnOH HOJ"'O B38HMOLJ.eACTBHI! H n OnH b i e Ce'!eHHH pac -

Y ep e 3 p .OB8HHblM HyKnOfiO:vl '-!y H Jloy, B hlpa i K e Ha KOHCT8HT8 nep e HOp:v!HpOBKH 

nepeHOpMHpOB8HHY~ KOHCTaHTY OHOH-

ceHH!ill TT - :v~e30HO B H8 HyKnOHe. 

Abstract 

The renormalization of the ()- decay axial constant in the Chew-Tow theory with a fixed nucleon 

is considered. The renormalization constant A ~- _-~..A is expresser/ in terrr s of ti>e renom.alized 
Gv 

pion-nucleon interaction constant and of the total cross sections for pion-nucleon scattering. 
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1. BBeaeHHe 

DnH noaTBep>KaeHHH nonHoro cornacHH yHHBepcanbHOii V- A T eo pHH cna6or o B :Ja H M0-

111 121 
a eiicTBHH clJeilHMaHa-renn-MaHHa H Cyaapu .• aHa- [V\apuJ aKa c 3KcnepH~I e HTOM np e ,·1-

CT8BJIHeT OC06hli! HHTep~C Bhl'IHCJi e HHe KOHCTBHThl n epe HOpMHpOBKH A - - GA / Gv aKCI181lbHOi1 

KOHCT8HTbl {3 - pacnaaa. Vl3-38 H3BeCTHbJX TpyL\HOCT efi B T e Opi1H CHJlbHOf'O B38HMO.Qe ~iCTBIHI 

TO'IHOe Bbi'IHCJl e HH e 3TOi1 KOHCT8HTbl nepeHOp M HpOBKH nOK8 ewe H e B03 M O tK H O . 0 D H8 K O 3TOT 

BOnpOC T8K >Ke p8CCM8TpHB81lCH HeOL( HOKp8THO B p83111-I'IHbiX MOL\BJIHX CHJlbHOf'O B38H~I0 !:1.8 H-

131 
CTBHH. 6epwTeH H, renn- JV\aHH H J\1\HWBJlb nOK8381lH, 'ITO B L\ B Y X H3 MOL(enel! , npeJ JlO >I<B H-

141 
HblX renn-MaHHOM H fleBH , MO>KHO Bblp83HTb A B BI-I L\B M8Tpl-1'-IH0f'O 31l B M e HT 8 B CI-IJib-

HOM B3aHMoaeftcTBHH. B p a6oTe 6ana-Y:aH a paHa 3TOT eonpoc paCcMaTpnea ncH c noMOI! l biO . 
MOL\eJIH , B KOTOpOH CHJlbHOe B38HMOL(BfiCTBHB TaK >Ke y 5 -HHB8pH8HTHO IB CMb!CJ1e y

5 
-ci-IM-

MeTpHHI, KaK H cna6o e B38HMo ae i!cTBHe. B aToM cnyqae A = 1 

B H8CTOH ll.lB H pa60TB nepBHOpMHpOBK8 8KCH81lbHOH KOHCT8HTbl (3 - pacna.:::ta paccMaTp!-1 • 

161 
BaBTCH B TeOpHH C cpHKCHpOB8HHbiM HYKJlOHOM LJ:y H floy . J\1\ bl nOK8 >1<BM, 'ITO B 3TOH TeOpHH 

MO>KHO Bblp83HTb '1BpB3 nepeHOpMHpOB8HHym KOHCTBHTY ITHOH-HY KJIOHHOr O CI-IJlb H Of'O B3aH-

MOL(ei!CTBHH H nOJIHbiB CB'IBHHH paCCBHHHH TT - MB30HOB H8 npOTOHe. 

2. MaTpH'IHbill aneMeHT {3 -pacnaga B HepenHTHBHCTCKOM npH6JIH >KeHHH 

YHHBepca1lbH8H 
II 2 I 

V-A -T eopHH ' cna6oro B3BHMOL\ei!cTBHH ycrrewao o6bHCHHna s Kc-

nepHMBHT81lbHhle L\BHHhlB no (3 -pacnaay, p acnaay J.L - Me30Ha n pacnaay .77 -M e3oHa. 

CornacHo aToll TeopHH narpaH>KHaH cna6oro B3BHMoael!cTBI-IH HM eeT BIUl 

+ 
c ; ,_/2 JJ.L ] 11 , 

rae j J.L -cyMM a nenTOHH b!X TOKOB i~ y (1 +y )e + 
J.L 5 

B381-IMOL( el!CTBymwHX 'IBCTHU 6e3 !-13MBHeHHH CTpBHHOCT!-1 

B38HMOL\BHCTBYIOlUHX 'IBCTHU C H3MeHeHHBM CTpaHHOCTH 

v )' ( 1 + 
II 

. . v 
J J + 

II II v 

s II sfl + 

y 5 ) II 
·A 
J 11 

A 

SJ.L 

I 1 I 

T OK8 CI-IJlbHO 

H T O KB CHJlbHO 

B n e pBOM n o -

pHL(Ke no CJIBOOMY B38HMOL\BW CTBHIO ITOCJIBL(HJ-IW TOK He aaeT BKJ!B!l 8 B paCCMBTpH 138CMbii! npo

UBCC. 6onee T O f'O, B HaweM cnyqae MO>KHO npeHe6pe'lb 3cpqJe KT8 M H CTp8 HHb!X '1 8CTliU, CBil3aH· 

HbiMH c 6onbwHMH aa ep rHHMH, H paccMaTpHB aTb TOJibKO cin e Hbi c HYKJIOHOM H TT -VI B30 HO M 

TOKa CHJlbHO B38l-IMOL\BHCTBYlOll.lHX 'l ll CTHU OB3 H3Me

/i, 7 I 
H e H!-1 51 CTpBHHOCTH HBJIH eTCH I-130TOnH'IBCKOH KOM llOHBHTOi1 COXp8HHmweroc 5I H30BBKT Opa , 

B TOKe j II • BeKTopaaH 'IBCTb 

Tp e TbH KOMnOH e HT8 KOToporo np0110pUHOH 81lbH8 l-130B e KT OpHOMy 3JlBKTpOM8f'HHTHOMy T OKY 3THX 

'IBCTHU 

i I \ 2 v II ( +- ) ' 
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npH npeHe6pe>KeHHH aciJciJeKTSMH CTpaHHblX qacTHU SKCH81IbHbll!. TOK j A TSK>Ke HMeeT BHLI. 
p. 

A 
ip. = i / ..[2 

A(+) 
p. 

(a) a ,, 
A =Nryyl' •. 

p. p. $ 

l.{acTb narpaH>KHSH8 1 OTBeTCTBeHHSH 38 {3 -pacna.o., HMeeT BHLI. 

l~ {3 "" -* e Y ( 1 + y ) v [ V (+) + A(+ J] 
p. ' p. p. 

a MaTpHqHhlA aneM~HT aToro pacna.o.a paaeH 

M 
G -yr; u.yp.(l +y6 )vv UP yp.(1 + Ay6 ) Un 

A=-GA/Gv 

CoxpaHeHHe BeKTopHoro TOKa Tpe6yeT, qTo6bi 

Gv = G 

Tenepb nepeA.o.eM K HepenHTHBHCTCKOMy npH61IH>KeHHJO. 

B STOM C1Iyqae MaTpHqHhlA aneMeHT 171 CTSHOBHTCH 

f,f G v [ - * + - ... . +... ] -,..,..- u. y. ( 1 + y ) v x r X + A u y ( 1 + y ) v X* IT a X , 
,. • S Vp n e SVp n 

141 

151 

161 

171 

181 

191 

r.o.e X N -H30TOnHqecKHI!. H npocTpaHCTBeHHbll!. CfiHHOp, xapaKTepH3YIOWIIA COCTOHHHe HYK1IOHa 

N • oTOT MaTpH'IHbiA aneMeHT ew~ MO>KHO HanHcaTb a cne.o.y10weM BH.o.e 

loJ = _£ [ u y ( 1 + y ) v < p I y(+>\n > + ii y ( 1 + y ) v < p I A f+1 n > , 
2 •4 S V 4 e s v 1101 

r.o.e \ N > 0603HS'ISeT BeKTOp COCTOHHHH peanbHOrO HYK1IOHS N 0603HS'IHM qepe3 Z 

KOHCTSHTY nepeHOpMHpOBKH B01IHOBOI!. cPYHKUHH HYK1IOHa, 11 ( k) H 11 * ( k) -onepaTopbi 
a a 

yHHqTo>KeHHH H po>K.o.eHHH 11 -Me30Ha C HMfiY1IbCOM k H H30TOfiHqecKHM HHD.eKCOM a. 

8 Hepe1IHTHBHCTCKOM npH61IH>KeHHH COOTHOWeHHH 131 H 141 Ll.SIOT 

a 
V (a) = r a Z + 2 I 11 * ( k) T • r 11 r ( k) 

4 k • " 

Ill I 

H 

;(a) ... 
r a a Z 1121 

Vfa COOTHOWeHHI!. 181-/121 "cne.o.yeT, qTO 

x* rax 
N 2 N I 

Zx* rax + 2I <N 1 I11~ (k) r:r 11r(k) \ N 1 > 
N 2 N 1 k 

113 I 

H 

A X* ra; X N ': z < N 2 \ r a ; \ I'll > . 
N1 1 

1141 

npHMeHeHHe TeOpHH l.{y-noy Ll.S~T B03MO>KHOCTb C'IHTSTb MaTpHqHble 31IeMeHTbl B npaBbiX 

qacTHX ·1131, 1141 H noaToMy onpe.o.enHTb A 

3. BbiqHcneHHe KOHCTaHTbl nepeHOpMHpOBKH A 

B TeopHH l.{y-noy raMH1IbTOHHaH cHcTeMbi 11 1'1 HMeeT BHLI. 
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n 

a 

'>I 

H =I 
lr,a 

[IT* (k)IT (k)w + F (k) IT (k) + F* (k) IT* (k)] 
a a 1r a a a a /15/ 

k2~ ,, 2 ... 
116 1 

0 

rae a "'0 1 t. 1 f 0 -HenepeHOpMHpOBaHHaH KOHCTaHTa fiHOH-HyKnOHHOrO B3aHMOlleACTBHH; 

w = (} 2 + p. 2) ~ , p. -Macca IT -M930Ha. PaCCMOTpHM COOTHOW9HH9 /131 npH KaKOM-HH-
Ir 

6yab a , HanpuMep a = 0 B STOM cnyqae qneHbi o6eux qacTelt sToro coOTHoweHHH 

OTnH'IHbl OT HynH TOnbKO ecnH HyKnOHbl B Ha'!anbHOM H KOH9'1HOM COCTOHHHHX HM9IOT OllHH H 

TOT )1(9 3apHll • .LlnH Onpeaen~HHOCTH paCCMOTpHM cnyqalt, KOraa 9TH HyKnOHbl HBnHIOTCH npo-

TOHaMH. 

Mbi HMeeM 

< p liT* (k) T IT (k) I p > = <pI IT* (k) IT (k)- 11* (k) IT (k) IP > 
u ur r + + - -

Vfa raMHnbTOHHI1Ha /151 H aepeCTaHOBO'IHbiX COOTHOW9HHA cneayeT, 'ITO 

ITa(k) I p > 1 F* I p > 1 < p liT* ( k) =- <pI F _ L__ 
n+w" a a a 1l +w" 

CornacHo oapeaeneHHIO 116~ 

noaTOMy 

< p lrr* (k) IT (k) I p > = I 11 a a 
< p I F * ( k) I II > < II I F_ ( k) I p > -a a .. 

( E II+ w" ")"1------
/171 

C nOMOlUbiO Cfi0C06a t.(y H Jloy MO)!(HO Bb!pa3HTb BKnaa npoMe )KyTO'IHhlX OLlHOHyKnOHHbiX COC

TORHHA B npaByiO '!aCTb 117 I 'lepea ' aepeHOpMHpOBaHHYIO KOHCTaHTy f r OHOH-HyKnOHHOrO B3aH~ 

MOll9ACTBHR, a BKnaa OCTanbHbiX npOMe)!(yTO'IHhiX COCTOSIHHlt- qepea nonHOe C e'leHiie pacceHHHSI 

MeaoHa "-aHa apoToHa. B peaynbTaTe Mbi nony'IHM 

z 1 + 1 
;2 

" k 4a k 1 " a + r P J - u _ r r ; r --- [ _ r -"""-Pc.._ __ .......:;IT~Pc.._ __ _ 

.o w lr 21T o Wp ( w f + w lr ) 2 

df -

2 

fn 
l . I 181 

KoHcTaHTa Z aonyqunacb nyTeM paccMOTpeHHH cooTHoweHHH /13/ npH a = 0 H l'1
1
=fl

2
= p , 

0aHaKO OHa He 3aBHCHT OT KOHKpeTHOrO Bbi6opa STHX napaMeTpOB. npH ni060M llpy-rOM Bbi-

6ope a z nony'IHTCH 3Ha'leHHe 1181. 

AHanorH'IHbiM 06pa30M H3 COOTHOW9HHSI /141 cneayeT, 'ITO 

A=Z[1+ 
K 

p. f 
2 IT I 2 

0 r 

(T + (k) + (1 - (k) 
IT p IT p d k ] 

- v. /1 9 / 

w,. 
8 COOTHOWeHHHX /181 H 1191 KOHCTaHTa nepeHOpMHpOBKH A Bbipa )K9Ha '!epe3 nepeHOp MH -

poBaHHYIO KOHcTaHTY I, fiHOH-HyKnOHHOrO B3aHMOll9ltCTBHSI H nonHbl9 ce'!eHHH pacceHHHH 

IT -Meaoaoa aa HyKnoHe. 3Ha'!eaue A aaBHCHT oT aapaMeTpa o6peaaHHH !( OaH aKo uc-

IBI 2 
nonbayst sxcnepHMeHTanbHble aaHHble no IT N -pacceHHHIO H npHHSJB aHa'!eaue /r '/ 41T = 0,081 

H3 cpOpMyn 1181 H 1191 M bl aony'IHM A< 1 npH n1060M !{ , 'ITO npOTHBope'!HT SKcnepHMeHTY. 
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T eop li:S! Yy-noy a aeT peaynbTaTbl, xopowo cornacyJOrull:eCS! c SKcrrepli:MeHTOM rrp11: Manblx 

3Hepi"li:S!X, HO OHa He rrpli:MeHII:M8 Ilpll: 60nbWII:X 3Hepi"li:HX, noaTOMy He06XO LlHM 0 HC Il0Jlb30B8Tb 

He aKcrrepRMeHTanbHbJe LlBHHbJe rro rr N -pacceHHH JO , a TeopeTH'IecKHe 3Ha'leHHH, rrony'leH-
191 

Hble C IlOMOW biO 3TOA TeOpHH. nalkOH Il0K838n, 'ITO ecn11: BMeCTO o6pe3aHII:Sl B 1161 HC -

rrOnb30BaTb cpOpM-cp8KTOp 

. _, 
( 1 + k 

2 I K 
2

) , J( = 11 I 0,27 v ( k) 

.. .. 
F(k) = if

0
u k r a v (k) IVTW; , 

T O 33 - cpa3a, nony'leHHa S! B TeopHH Yy-noy 

2 41 
2 

n 

3? tg 8 33 = 
k 3 

[ v( k) ] , 
w ( 1- ~) 

1201 

!If;)" I 

121 1 

k w 0 rae w 0 -pe3oHaHc HaS! aHeprHH, xopowo cornacyeTCS! c aKcrrepHMeHTOM. B aTOM cnyqae BMecTo 

1181 II: 119 1 Mbl li:MeeM 

2 

(T u + ,re ) - (T TT- p ( e ) dP - { r 
[ v ( p)] 2w e ( w k + we)2 11 2 w ~ 

1 + ...L
2 
f [v(k)] 

2 
k

4
dk 

TT 0 W k 

[ L I 
2rr 0 

1 181 z 

II: 

arr+,.(k) 
dk ] 

-y, 119 I 2 

z [ 1 + _!!:""iT" I 
2rr In o 

+u 17 -,.(k) 
>.. 

[v(k)] wk 

~\bl Y'IHTbiBaeM TOnbKO BKnaa Ce'leHHS! yrrpyi"OI"O pacceS!Hli:Sl B COCTOS!HHH 1331 H Ilpli:He6peraeM 

BKnaQaMII: OCTanbHbiX, np11: 3TOM 

a (k) = lu 
33 

(k) , 
p 3 1T 

U
17

+p(k) = a 33 (k) 1 

a a
33

(k) nonyqaeTcS! H3 121 I, B peaynbTaTe Mbl TaK>Ke rrony'lli:M >.. < 1 , 

A BTOp Bblp a /Ka eT rny6oKyJO ·6naroaapHOC Tb rrpo cj:J . M.A. M apKoBy aa HHTepec K pa6oTe, 

E . H .BanyeBy H B.A. MewepS!KOBY 3a o6cy ;>Kae HII:Sl, 
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