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KoMOTOH~3¢¢eKT Ha KaOHe 
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s¢¢eKTa Ha KaoHe npn Hll3Kl!X

3
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Compton-Effect on Kaon 

In the framework of the quantum chiral theory the 
amplitude has been calculated for the Compton effect on 
kaon. The estimate of the value of the kaon polarizability 

-3 ":l 
has been obtained to be aK± = 1.6 -10 f , aKo = 0. 
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§1. BeeoeHue 

B pa6oTe /l/ B paMxax KBaHTOBOH KHpam.Hoii TeopHH 

non.SI 6Lma BLl'IHCJieHa aMnJIHTy_na KOMnTOH- 34>cl>eKTa Ha 

nHoHe. B o.nHoneTneaoM npH6JIH:lKeHHH npoao.nHnaci. oneuxa 
nOJIJIPH3yeMOCTH 3apJI:lKeHHOro H HeiiTpaJihHOro nHOHOB. 

B HaCTOJIIneii CTaTi.e aHaJiorH'IHLle BLl'IHCJieHHJI npoae.neHLI 

.nn.11 xaoHa. 
HanoMHHM. 'ITO npH BLl'IHCJieHHH aMnJIHTY.nLI KOMnTOH-

34>4>exTa Ha nH0He B o.nHoneTJieB0M npH6JIH:lKeHHH, C00TBeTCT­
BYIOineM nop.11.nxy e 2 / F; Te0pHH B03MYineHHii / F TT -

K0HCTaHTa pacna.na nHoHa/, ace pacxo.nHM0CTH npH coa­
MeCTHOM paCCMOTpeHHH neTJieBLIX .nHarpaMM nOJIHOCTl,,IO 

K0MneHCHP0BaJIHCh. Ta :lKe CHTyanH.11 HMeeT Mec-i-o H npH 
pac11eTax, CBJl3aHHLIX C Ka0H0M. II03TOMY MLI He Hy:lK_naeMCJI 
3_nec1,, B HCn0Jih30BaHHH cnenHaJihHLIX MeTo.noa peryn.llpH3a-

,t 
UHH, 06L1'1HO npHMeHJieMLIX B Hen0JIHH0MHaJihHLIX TeopH.llX 
/cynepnponaraTOpHLIH MeTo.n/ H M0:lKeM orpaHH'IHThCJI JIHilll,, 

paCCM0TpeHHeM HH3IIIHX no 1/ F TT nop.11.nxoa HeJIHHeiiuoro 
KHpani.uoro narpau:lKHaHa. 

MaccoaLie 11neHL1, uapywaroinHe xax SU( 3) x SU( 3), TaK H 
SU( 2) xSU(2) - CHMMeTpHro narpau:lKHaua, aao.nHM, cne.ny.11 
pa6oTa.M / 2,3/. B cne.nyroineM naparpa4>e 6y.nyT ni>Hae.neHLI 
Te 11acTH narpaH:lKHaHa, K0T0pLle Heo6xo.nHMLI _nng BLl'IHC­
JieHHJI aMnJIHTY.nLI K0MnT0H- 34>cl>eKTa Ha Ka0He B npH6JIH­
:lKeHHH e 2 / F; . 

B TpeTheM naparpa4>e BLl'IHCJI.lleTCJI aMUJIHTy.na K0MnT0H-
34>'1>eKTa. 

B 11eTaepT0M naparpa4>e .naua oneuxa 3ua11eHHJ1 non.11-
PH3yeMocTH xaoHa, H nony11eHHa.11 BeJIH'IHHa cpaBHHBaeTc.11 
C 3KCnepHMeHTaJihHLIMH .naHHLIMH H .npyrHMH TeopeTH'le­

CKHMH oneHKaMH. 
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§2. JlazpaHJICUQH 63QUMOOeiic,reu.R 

. MLI Hcnon1,3yeM narpaH)KHaH, nony11eHHL1:ii B pa6oTe/3/ • 

Ero He06XO,IUIMO .D;OnOnHHTh 11neHaMH, onHCLIBalOlllHMH B3a­

HMO,IJ;e:iicTBHe 6apHOHOB C Me3OHaMH. B HH3meM nop.H,IJ;Ke 

MN 
Ha KOHCTaHTe CB.H3H g == g AF /g - CHnhHa.H KOHCTaHTa 

1T 

ca.s:3H, g A = 1,25, MN - Macca HYKnOHa, F 11 = 92 M3B -
KOHCTaHTa pacna,IJ;a nHoHa/ nony11aeM 141; 

r,IJ;e 

f 8
1 

= 2g( ad .. k--i( 1-a) f .. k ) B. y
5

B. Mk,· 
lJ · lJ l J 

/1/, 

· B 2g2 · • • -
f 2 == -M (a~im - 1( 1-a) \mi )(adejm -1(1-a) ff'.im)Bi BeM_il\\,/2/ 

N 
2 a == 3 . - napaMeTp CMeWHBaHH.H, diJ"k H f ijk - SU( 3) -

K03cl>4>H:QHeHThl d H f CB.H3H_, Bi - non.a: 6apHoHoB, Mk -
non.a: Me3OHOB. 

B3aHMO,IJ;e:iiCT
0

BHe C 3neKT-POMarHHTHhlM noneM Aµ BBO· 

.D;HTC.H rpa,IJ;HeHTHO • HHBapHaHTHhlM cnoco6oM 

a. X± ➔ (a ± ieA ) x ±, 
µ µ µ 

r.ne /3/ 
± . ± K± + ~± ~ -

X = ~-" ' ' p ' .:., ' ,::, I • 

Tor,IJ;a B HH3WHX nop.s:.D;Kax no KOHCTaHTe 1/F 11 narpaH· 

)KHaH HMeeT BH.ll * 

-2 ➔ 2 ➔ 2 
f KK == - c 4F11 ) : K r < aµ ~ > 

2 ➔ 2 

- mK K ]: , /4/ 

*Mhl nonaraeM, 'ITO ~ F K· ,Il;n.s: 6apHOHOB IIPHBO.D;HM 
3,IJ;eCh nHWh TY 11aCTh narpaH)KHaHa, KOTOpa.s: CO.D;ep)KJIT 
K- . lfa /1/ H /2/ nerKo non, qHTh H OCTanhHLle 11aCTH nar-. 

paH)KHaHa c 6apHOHaMH. 
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1 
➔ ➔ 

.'i1 =- -(2F )-2 -➔ 2 [( a K)2 2 K 2 · · . TTK 2 TT • TT µ - mK J • ' 

r.> • (+ - - .. ) 2 2+-.l,.11A=ie:.Aµ 11.aµ11 -TT aµ" :+e :AµTT TT :, 

r.>. + - - + 22+-
.l,.uA=ie:A (K a K -K a K ) :+e : A K K : , 

"" µ µ µ µ 

Q - + + 
.1,. BA=+ e: AµB - y µB -: , 

f B - ~ - ::o +· - - 2 :o 
l(Ir)=v'2gA7CK IS -I +(2a-l)I •n+ a-lI •P-

TT y2 
-
-- 0 :::. -I 3 - 2a A- 4a - 3 ::.- A } --=-- ·P + - t=. ' 

v'2 y6 v'6 

f B - 2 MN K- K + { - - - 2 - + + 
2(K-K+)gA F2 I I +{1-2a) I I + 

1T 

/5/ 

/6/ 

/7/ 

/8/ 

/9/ 

/10/ 

2 • 2 a 2 11ci.. l-a) - a 2 a(l-a) :.-... -
+ 2[3+ ( 1-a) --r-Jpp+2[3 +(1-a) +--;r-Ji= ·I=,+ 

+ HeiiTp. 6apHOHhl l. 

(K 2=2K+K-+2K°K 0 , ; 2 =211+11-+(11°)2 , B-B=By 5B). 

BhlnHCaHHble 3.D;eCh narpaH)KHaHhl no3BOn.HIOT HaM HaHTH 

aMnnHTY.llY KOMnToH- 3cl>4>eKTa Ha KaoHe B O.D;HOIIeTneBOM· 

IlpH6nH)KeHHH nop.H,IJ;Ka e 2 /F 2. 

§3. AMnAUmyoa KOMnmoH- 3rfa/JeK111a 

AMIInHTY.llY KOMIITOH· 34iq)eKTa 3a11HmeM CTaH,IJ;apTHLIM 

c11oco60M 
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I 

+ µv + 
<Ko (p1)K

O
(p 2) !Sin (q1)Y,\ (q2)>=t,\,\T:v<P1P2lq1q2), 

1 2 1 2 
• ~ ( 4) ( ) 
lu P1+P2-q1-q2 

tµv µ V 
,\ ,\ = ----======= f ,\ f ,\ ' 

1 2 (4 17)2 ypOpOqOqO 1 2 
1 2 1 2 

/11/ 

r,ne q
1 

H q - HMnyni.cLI <},o~OHOB, £~
1 

_ , £A
2 

- no­

m1pH3aUHH :CoTOHOB, P1 • p 2 - HMilYJibCLI ICaOHOB. B 6opHoB­

CICOM npH6nH:>KeHHH / puc. 1/ HMeeM 

T ± Cl) 2 2 ( µv = e g -µv . 

TO(l)=O. 
µv 

µ V 
P 1 p 2 

p 1 q2 

V µ 
P1 P 2 ) , 

P1 q2 /12/ 

3,neci. 6y,nyT HCilOJib30BaHLI COOTHomeHHJI Pi = Pi = m 1{ • 
q i = q i = O . ' ( q! f ,\ 1 ) == ( q 2 f ,\ 2 ) = O • 

Ilepeu,neM IC paccMoTpeHHIO cne,nyro~ero nopH,nICa Teo­

PHH B03My~eHHH - e
2 

/ F; . . Ilo,no6Ho TOMY, ICaIC 3TO 

.nenanoci. B pa6oTe / l / • 6y,neM BLI'IHCJIJITb COBMeCTHLie 

BICJia,t\bl OT ,nHarpaMM, H306pa:>KeHHLIX Ha puc. 2-6. B pe-

3YJibTaTe npHXO,AHM IC ICOHe'IHOMY BLipa:>KeHHIO ,ItnJI aMilJIHTY.Abl 

ICOMilTOH- 3<li<lieICTa B e 2 / F 2 -npH6JIH:>KeHHH 

T±(2)= 2e 
2 

(g1vq q -qvqµ) [f/n:>(q q )+t3<K>(q q )+/3(8)1, 
µv ( 417 F 

17
)2 1 2 1 2 1 2 ± t 2 

2 
T~~2~ 20 

2 (gµvql q2-qrqf) [/3(1T) (qlq2) + /3~Ktq1 q 2) J' 
(41TF) . IT • 

/13/ 

( IT) n\l{} 
IlOJICHHM, 'ITO 93~a11aroT <},yHICD;HH /3' ( 41 42> • Ptlqt q2) • 
f3~) ( q l q 

2
) , fJ-DI H ICaIC OHR BLI'IHCJIJIIOTCJI. 

«l>YHICD;HJI 13fo) ( ql q2) COOTBeTCTByeT BICnaiy .oT ,nuyx 

,AHarpaMM C BHyTpeHHHMH IlHOHHLIMH JIHHHJIMH, H306pa:>KeH-

6 

~ 

I 

i 
I 
r. 
.I 

J . 
~: 

• Hl,IX Ha puc. 2. KaIC IlOICa3aHo B pa6oTe / 1 / • npH COBMeCTHOM 

Bbl'IHCJieHHH 3TH ,ABe ,AHarpaMMbl ,naIOT ICOHe'IHblH BICna,n B 

aMilnHTy,ny pacceJIHHJI ,na:>Ke 6e3 HCilOJib30BaHHJI ICaICoH-nH6o 

cneUHani.HoH perynJipH3au;HH. 3T<>T BICna.n o,nHHaICoB ICaIC ,nnJI 

cnyqaJI 3apH:>KeHHLIX, TaIC H ,ItnJI_ cny11aJ1 HeHTpaJibHblX BHem­

HHX ICaOHOB H paBeH 

~(IT) ( ql q 2) 
ql q2 ql q2 
- J(--) 
4m 2 2m 2 

IT IT 

/14/ 

r,t\e 

J ( I:) 1 { 1 [ 1 -1/2 1 2 
s = -g "7 arctg ( ""'l - 1) J - 1 }. /15/ 

1ITo6LI IlOICa3aTb, ICaIC MeHJieTCJI <},yHICD;HJI J ( t) 'IlpHBe,t\eM 

ee 3Ha11eHHJI B .t\BYX TO'IICax: J ( 0) = j H J ( 1) = ( j->2 -1 =s ~ • 

OTCIO,t\a BH,t\HO, 'ITO ecnH npH 3Ha'leHHH ( q 1 q 2> = 0 <},yHICD;HJI 

t3( 17)( q 1 q 2) He ,naeT BICJia,na B aMilJIHTY.Abl /13/, TO y:>Ke 

IlpH 3Ha'leHHJIX ( ql q2) ,6nH3ICHX IC nopory po:>K,neHHJI .ABYX 

±c 2> 
IlHOHOB, 3TOT BICJia,t\ B T 0 , a 3Ha'IHT H B IlOJIJlpHlye-

/1 V 

MOCTb ICaoHa /CM. §4/, 6y,neT ,AOBOJibHO 3aMeTHLIM. 

«l>yHKD;HJI /3 ± K) ( q l q 2 ) COOTBeTCTByeT BICJia,ny OT 

.t\BYX ,nuarpaMM C BHyTpeHHHMH ICaOHHLIMH JIHHHJIMH H 3apg­

:>KeHHLIMH BHeWHHMH ICaoHaMH / puc. 3/. BLI'IHCJieHHR, no­

.no6HLie npe,t\LI.t\Y~M, npHBO,AJIT IC <},yHICD;HH 

/3 ~K) ( q 1 q 2 ) = _!. ( 1 + q 1 q 2 ) J ( q 1 q 2 ) 
4 2m 2 2m 2 

K K 
·/16/ 

HecICOJibICO HHOe BLipa:>KeHHe IlOJiyqaeTCJI ,AJIJI CJiy'laJI 

HeHTpaJibHLIX BHeWHHX ICaOH0B / puc. 3/: 

q 1 q2 J ( 41 ~) (K) ( q ) = --.,- 2 
/3 o q I 2 2 mi 2 mK 

/17/ 
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r r t r c.l£ .i- 1.LJ_r 
PHC. 1 

\11 'ly_/ 
I I \ ;_ 

)?"1 ,w ~\ 1W-
\ I V 
~- . +/\ 

/t >-''·,1(0 fi-' '.\K 0 

I I 

~ 
}( ( JI( 

\/ . 
/\ + . ' -

i( " .)- .J{ I( 0 

PHC. 2 

·I I? l.-1-1 
K\ /K 
\' .\ I . 

f ~ 
Kt K

0 

PHC. 3 

OTCJ9f! BH,nHo, 'ITO IIPH ( q lq2) d) OTJIH'IHLIH OT HYJIJI BKJia,n 

·E1 'J' O v .naeT JIHmL. cl>yHxnu11 ,B~K >( 0) "' 0 ,0 8. Kax MLI 

HHa:l y6e,nHMCJI, 3TOT uxna.n cymeciueHHO MeHLme cooT· 

BeTCTBYIOUlero BKJia,na OT ,nuarpaMMLI c 6apHOHHLIMH neT­

JIJIMH. 

Ilepeii,neM, HaKOHen, K oneHKe BKJia,na OT 6apHOHHhlX 

neTeJIL. He OCTaHaBJIHBaJICL Ha ,neTaJIJIX BLl'IHCJieHHH, no­

CKOJILKY OHH no,no6HLI OIIHCaHHLIM B ·pa6oTe /1/' cpa3y 

IIpHBe,neM KOHe'IHLIH pe3yJILTaT. ~JIJI CJiy'laJI HeiiTpaJILHLIX 

BHeWHHX KaOHOB COBMeCTHLiii BKJia,n B aMIIJIHTy,ny Tit2> 
OT .nuarpaMM, H3o6pa:>KeHHLIX Ha puc. 4 H 5, paBeH HyJIIO. 

~JIJI CJiy'laJI :>Ke 3ap11:>KeHl{LIX BHeinHHX KaOHOB COBMeCTHhlii 

BKJia,n OT .nuarpaMM, H3o6pa:>KeHHLIX Ha puc. 4 H 6, paBeH 

1/B 
2 "' i gi 14[ a3 +(1-a)2 - a(~ i a) l+ 

2 (1 ) M · M 
4[ a (l )2 a -a'( N)2 2( N)2 + -+ -a +_.;_-~, - + - + 

3 4 . ME. M:I_ 

2 MN 2 M N 2 2 M N 2 
+ 2(1-2a) (-) -(--) -(2a-l) (--) 

MI ,, M(E 31'- · M(n 3 I) 

2 (2a- l) M M 
(-N_f _ .1_ ( N )2 

2 M(I3p) 2 M (I3E) 

(3- 2a) 2 MN 2 
-(--) -
6 M(A3p) 

( 4a-~ ( MN ) 2 l "' 1, 4 * • 
6 M(Aa!:) 

/18/ 

* B cnyqae TO'IHOii SU( 3) cHMMeTpHH uce o,nHoneTJieBLie 
6apHOHHLie .nuarpaMMLI ,nJ:IJI co6cTBeHHOii 3HeprHH Me3oHa, 
ero cl>opMci>aKTopa H aMUJIHTy,nLI KOMIITOH·3cl>cl>exTa oxa3LI­
ua10TCJ1 nponopnHOHaJILHLIMH BeJIH'IHHe f(a)= 3(1-a)2 +5/3a~ MH­
HHMaJILHOe 3Ha'leHHe cl>YHKnHH f{a) cooTBeTcTuyeT aecLMa 
pa3YMHOii BeJIH'IHHe napaMeTpa CMeWH~aHHJI a= 9/14 .. 0 ,65. 
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/' 
Kt;-· ·,K" 

I 

Bl 

/ 

~-" K 

8 

I 
f )It 

PHc.4 

E 

B 

PHC. 5 

13 
/3 

\ 

xo' 

;,f 0 . /( 

IB 

'I 

j y . ~ /( 
~ { /3 d'~ {rf /3 

~'tJ--e>-·~ 4--~-~ 
1(-1- 13 K- Kr 1-3 K 

I 

!L~-
/(·r t:3 K 

If. e I -:r~L e ;r -

PHc.6 

3.n;ecL OCTaBneHLI nHWL KOHCTaHTHLie 11neHLI, nocxonLKY 

cne,n;yro~e 11neHLI pa3no:>KeHHH no cTeneHHM ( q 
1 

q
2

) ManLI, 

THna 0( ql q 2 ) . 
M2 

N 
OTCIO,D;a BH,D;HO, 11TO npH ( ql q 2> = 0 6afHOHHLie neTnH 

.n;aroT onpe,n;en.1110mu:ii BKna,n; B aMnnHTY'AY T ~v2
) ( 0) . AMn-

m1Ty,n;a :>Ke T ~i 2>( 0) paaua Hynro. 

§4. IIo.11.RpuayeMocmb KaoHa u 06cyJ1CoeHue peay.11bmamoe 

Ilepeii,n;eM TenepL K Bhl11HCneHHIO nonHpH3yeMOCTH KaoHa. 

IlonHpH3yeMOCTL a K onpe,n;enHeTCH KaK K034>cl>HnHeHT 34>­

<i>eTHBHoro B3aHMO.o;eiiCTBH.II KaoHa C BHeWHHM 3neKTpo­
MarHHTHLIM noneM /1,5,6/ 

aK ➔ ➔ 

Vro .= - 2 ( E 2 - H 2) /19/ 

KaK H B cny11ae nHOHOB, 3neKTpH11ecKaH H MarHHTHa.11 no­

nHpH3YeMOCTH xaoHa OKa3LIBalOTCH O,D;HHaKOBhlMH no a6co­

nIOTHOH BenH11HHe H pa3HLIMH no 3HaKy. 

Ko34>cl>HnHeHT a K. CBH3aH C 4>YHKUHeii ,B(q1 ~), CT0.11meii 
B xaa,n;paTHLix cxo6xax B /13/, cne,n;yro~M cooTHowe­
HHeM/1,5/: 

e2 {3(0) 

aK = ( 477 F77)2 ~ • 
OTCIO,D;a HeTpy.n;Ho nony11HTL, 11TO 

e 2 
aK± "' ( 477 F J 
aK0 =0. 

1,5 -·-:::::: 
mK 

1,6 · 10-
3
gj

3
, 

/20/ 

/21/ 

3TH 3Ha11eHHH cornacyIOTCH C TeopeTH11eCKHMH oneHKaMH, 

nony11eHHLIMH He,n;aBHO M.B. TepeHTLeBLIM C HCnonL30BaHHeM 

anre6phl TOKOB H qcAT / 6 / : aK± "'10- 3 r/J 3 
H C 3KCnepH­

MeHTanLHLIMH ,n;aHHLIMH HMeIO~MH n§)Ka, K CO:>KaneHHIO, 
6onLWHe OWH6KH: a:K:rn· = -( 4 ± 11). 10- ¢ 3 • · 

II 



OTCIO,IJ,a ~0)KH0 3aKmoq11Th, qTo ncnonh3yeMoe HaMH 

0,Il,H0ileTneaoe npH6nH)KeHHe ,Il,0CTaToqHo aepH0 0ilHChlBaeT 

:1cjJcjJeKT nom1PH3yeM0CTH KaoHa, KaK MHHHMYM, aocnpoH3BO,IJ,JI 

peanbHYIO KaqecTBeHHYIO KapTHHy. 
B 3aKmoqeHHe aBT0Phl Bhlpa)KaIOT 6naro,IJ,apHOCTb 

,U.H.BnoxHHUeBy 3a BHHMaHHe K pa6oTe. 
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PyK0ilHCb nocTynHna B H3,IJ,aTenhCKHH 0T,IJ,en 
4 MapTa 197 5 ro,IJ,a. 


