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BneneaHe 

8 H8CTOI!lliee BpeMII npOHCXOAHT HHTeHCHBboe 9KCnepHMeHT8nbHOe H Teo

peTHqecKoe HccnenonaaHe K IT-B.3aHMoaellcTBHH. HaTe pee K 9THM Hccneaona

.HHHM nopoaHnH, B ocaonaoM, oTKpbiTHH peaoaaacon n IT IT -,IT K -, 'K K -cHc

TeMaxlll, B03MOH<HOCTH onpeneneHHII anHH K IT ~pac~ei!HIIII H3 pacnanon K -Me

aoaon, H3 paccei!HHH K -Meaoaon aa ayKnoaax, B03MomaocTH nponeaeHHH 

~aaonoro aaanHaa an11 K IT -paccei!HHII H K K .-+ IT IT - aaallrHnHUHOHHoro npo-

uecca. 

K aacToHmeMy npeMeHH H3BeCT8H 6onbWOll aa6op 3HaqeaHll Ani! KOHCT8HT 
2 2 2 

CBII311 
giT gpKK 

----'LII.- ' --------- ' -~-~..:..!!'-~- H APo 3TH KOHCT8HTbl MOryT 6b!Tb 
.41T 41T 41T 

nony'leHbi nH6o. c noMOllibiO TeopHH B03MyrueaHll H3. aaaH.hiX no pacnaaaM K, K *, p 

11 ap. · Meaoaon, nH6o c noMOllibiO 6yTcTpan-MeT0!18, nH6o c noMOllibiO SU(3rcHM

MeTpHH (HnH npyrHx CHMMeTpHll) H T.a. B aaaaoll pa6oTe 6ynyT Hcnonbao

naTbCH al!aqeHHII KOHCTaHT CBII3H, cornacyiOmHecg c npeacKaaaHHIIMII SU(3)-cHM-

MeTpHIIo 

HanecTeH nononbi!O rnHpoKHll aa6op auaqemrll nnna KIT -pacceHHliH (eM. 

• Ta6nnuy 1). B Ta6nnue 1 llnniOCTpllpyeTCH paannqne nonxoaon 11 paannqne 

aaHHhiX. Cellqac paao aenaTb aaKniOqeang o ToM, KaKne 113 nepeqncneHHhiX 

nn1111 paccemmg HBnHIOTCH 

Hbi8 ll 38nl!C8Tb 0 qTQ -0,1 

aan6onee 

< a 1/2 < 
0 . 

uaaemHhiMll. Momao· o6oeAl!Hl!Tb nee aaa-

0,4; -0,2 < a 3
/

2 < 0; 0 . <a 1/ ~a31 2 <0,5. 
"' 0 "' "' 0 0 "' 

3aMeTHM, qTo anre6pa TOKOB npeacKa3biBaeT nonomnTenbllbie 3aaqeHIIH anll-
. 1/2 

Ubi a
0 

K IT- naanMoaellcTBIIe 11 peaouaacl!bie cocToi!HIIH ({ IT -CIICTeMbl 

nccneaonan11cb n p11ae pa6oT c noMOllibiO anre6pb{ TOKOB nnn npannn cyMM. 
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ABTOphl, 
MeTon orrpeneneHIIH 

1. A.D.Martin, T.D.Sperroo.n/
2

/ 

(113. aaamma Kp -pacceHHIIH) 

2. B.R.Martin/3 / 

(113 Ke pacrrana) 
4 

3. K.Vc;lsavada, P.Nath, 

Y.N.Srivastava/
4

/ 
(113 6yTcTparra 
k* - M830HOB) 

4. L.Micu/S/ 

\ (anre6pa ToKoB) 

16/ 
5. G.Costa, C.A.Savoy' 

Ta6n11ua 1 

a 1/2 
0 

-0,07+0,10 

0,06+0,03 

0,078 

0,14 

a a/2 
0 

-0,16+ 0,06 

-0,06-0,03 

-0,12 

( rrpaBIIna .cyMM) I ~~2 1 = ( o,4:t_O,l) 

6. s. \1\einberg , 7if/. Yubuk/?b/ 

( anre6pa TOKOB c off-shell 
correction) 

7. K. Kawarabajash~,.S.KitakEtdo, 
H.Yabuki/80 

( Monenh Beaeu11aHo) • 

0,24 -0,12 

0,201 .:.o,os 

4 

a 1/2 -a a/2 
0 0 

0,09+0,16 
-0,16 

0,12+0,06 
-0,06 

al/2= 0,017 
I 

0,26 

0, 36 

0,29 

• 

., 



T I/z-B 6onbWHHCTBe pa6oT nenaeTcSI BhiBOn o neo6xonnMocTn C'IHTBTb 
0 

napunanhnyro aonny nn6o HMerowelt peaonancnoe noaenenne, nn6o 

6onhwolt (eM,, nanpnMep,/9-11 I), rnnoTeaa o ~ywecT-noaannn K -Meaona 
. ~ . 

( T,e, peaonanca a T 0 -Bonne) o6cy:mnanacb a/12/. Henaano nonaunocb 

coo6wenue o ToM, 'ITO npononnTcSI ljlaaoB~Ilt ananna. nnSI npouecca K + ,;: -pac

ceSinun ( na K + p ... K+ "+ "-p -peaKunn) /13/. SKcnepnMenTanbHhie 

T llz_ M llSHHble YK83b!B8IOT Ha H8ilii'!He nnKa B 
0 

BOIIHO np11 3H8'IOHHII K= 

1100 Man, 

TaKnM o6paaoM, npencTaanneTcn uenecoo6paanbiM npoaecTn nccneno-

nanue K " - paccesiHnn a o6na6Tn HH3KHX aneprHlt c noMOWbro MeTona 

nncnepcHoHHhiX cooTnoniennlt, B paMKax nucnepcuonnoro nonxona Mo:mno nony-
I/2 . 3/z 1/2 3/2 

'!liTh SIBHbie Bbipa:memm nnSI T
0 

, T 
0 

, T 
1 

n T 
1 

- napunanb-

HhiX SMnnHTyn·, BBOCTII KOHC'I'SHTbl CBS!3H Hill! WllpHHbl p030H8HCOB
1 

nony'IHTb 

nono:mennSI peaonancoa, nni!Hbl pacceSIHI!SI, l1MeeTcSI aoaMo:mnocTb npoanannan- • 

Tlh 
poaaTb aonpoc: I!MeeT nn 0 aonna nepeaonaHcHoe unn peaonancnoe no-

aenenne? Bhmon nucnepcuonnbiX cooTnowennil nnSI napunanbHhlX s- n p -aonH 

( § 1) ~CHOBS!I Ha pa6oTaX /14-17/, 

B §2 ananuanpyroTcn Bblpa:mennn nnn napunanhHhiX nona, nony'leHHhie 

a nonrocnoM npu6nn:mennn, 

B §3 nann npn6nu:mennaSI ouenKa nKnanoa paann'IHhlX 'lnenoa a s- 11 p -. 
BOiiHhl K" pacceSinnn, YKaaaHhl rpannuhl npnMeHIIMOCTH cTaTn'lecKoro npn-

6nn:mennn, 

B 3aKniO'!ennn npnaoanTcn caonKa peaynbTaToB, 

§ 1, Bb!Boa ypaanennil nnSI napullailbHhlX BOlli! 

npu nccnenoaamm nnaKoanepreTn•wcKoro pacceSIHIISI K -Meaonoa na 

7T -M030HOX 6yneM Y'!IITbiB8Tb TOilbKO S - II p - BOilHbl, B pacce-

Hnnn oco6eilno na:>~myro ponh non:mnhi urpaTb nnaKone:>~<awne p_eaonaHChi: 

K * -M030il, p -M03011 II a -MeaoH. Llpyrne MeaoHbi, I!Merowue. 6onbWlle 
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3Ha'!eHIHI Mace II MOMeHTbi > 2 ( nanpiiMep, f -Me3oH), B aannoli pa-

6oTe ne y'll!TbiBaiOTCHo iliicnepCIIOHHhie cooTHO!IJeHII51 3ailiiCbiBaiOTC51 llil51 nap-

T
I/2 T 3/2 T Ih 3/2 -

UIIaJibHhiX BOJIH 
0 

, 
0 

, I , T I o H3oTonrrqecKHe CTPYK- · 

T I/2 T 3/2 TypHbie. Kos!jltjmuHeHThi rr pa3naraiOTC51 B pHA no napurranbHhiM 

sonHaMo Pa3nomenHe npo8eneM llil51 aMnJIHTYil pacce51HII51 anepea II Ha3all 

II orpaHil'{llMC51 y'leTOM llBYX nepBbiX napUHaJibHbiX BOJIH: 

I I I 

T ( v, + 1) = T ( v ) + 3 T ( v ) + .. 
0 I 

( 1ol) 

I I I 
T (v,-1)=T (v)-3T(v)+. 

0 I. 

B pa6oTe 1Icnonb3YIOTC51 cneayiOmHe o6o3Ha'!eHIIH: v - KBaapaT l!Mnynbca ------ ----2- M 
B CliCTel\!e lloMo,· v = q 2 

' w = vv+ p. 2 • E =v v + M '--- = 3,54. fl= l, 

f1- Macca "-Me3ona, M - Macca K -Me3oHao T 1(tf. ± 1 )-1I30TOHH'!ec-

KHe aMn·JIHTYAhi. C II30TOnCnHHOM i = 1/2 0 3/2 AJ151 CJiyqag pacCe51Hll51 Bne-
1 

pen (+1) !Iilli Ha3aA (-1), a T e - napuiiaJibHbie BOJIHbi c MoMeHTOM e .. o 
IIJII! 1o 

v 

P . 114/ 6 . " anee blilii 3anHCaHbl .[liiCITepC!!OHHbie COOTHOI!IeHII51 no nepeMe!IHOn 

ftl !+) -l 1{->,v z) 
Ail 51 npOII3BOJibHOrO yrna .[!,151 !jly!IKUIIM </J (v,z)=A tv, Z) J (v,Z)= ---~...!- , 

s-u -

rne s, u, t - o6bi'IllbJe MannenbcTaMoBCKl!e nepeMeHHbie AJIH Krr -paccemmg, 

a z - KOCHHyc yrna pacce51HH51 B CI!CTeMe UoMo YpasneHH51 AJI51 rrapuH-

anbHbiX aMnnHTYA 6b!illl noJiy'!eHbl nyTeM IIHTerpiipOBaHH51 no nOJIIIHOMaM Jle-

mannpao 

B nannoli .pa6oTe ypasnemm AJIH napuHanbHbiX aMnnHTYil nony'!eHbi nyTeM 

KOM6HHaUIIII .[lHCnepCHOHllbiX COOTHOI!IeHIIli AJ151 aMnJIHTYA pacce51HII51 BnepeA II 

na3aAo Tipel!MymecTsa TaKoro noaxona 6binH o6cymneHbi paneel 15,16/ o 

iliiCITepCHOH!Ibie COOTHOI!IeHH51 IJ.Jl51 pacCe51HH51 Bnepen HMeiOT BII.[l 

( ±) 1 -- (±) ' l - l ' 
¢ (v.+1)=--- JIm¢ (s.,+1H-----+------]ds, 

( 1o2) 

1T 2 (M+p.) s '-s s '- u 

6 



.llm1 nepexoaa noa I!HTerpanoM oT nepeMeHHoli S K nepeMeaaoli v aoc-

1 dv' +---a--- dv' s' 
s '- s s'-u v'-v 

+--[ --
. k(v ') 2[k(v 'l+v'+ k(vl+V] s's-(M 2-; 2 ) ], 

( 1.3) 

k (vl=v'(v+f!2
) (v+M 2 )=wyv+M

2
.B 

1 •mea cnpaaa !!MeeT nopsuxoK 0 ( M) no Macce 

TOlKileCTBe ( 1.3) BTOpoli 

K -MeaoHa 11 ae coaep-

lKHT oco6eHHOCTeli Ha ~HanqecKOM paapeae • .llnn 9TOI"'O qneaa BBOili!TCR o6oa
' 

if>.(v',v) =-1- [ 
k ( v ') 

s' 
2 -2 2 

ss'- ( M - fl ) 

]. ( 1.4) 

I 17/ 
.ll.B.lliHpKOB I! B.B.Cepe6pnKoB npeanolKHJtl! a~~eKTHBHhili MeToll 

. yqeTa BbiCOK09Hep!"'eTI!qecKI!X BKJt81lOB B ypaBHeHI!R llltR nap!l1!81tbHblX aMnni!

Tyll H1!3K09Hep!"'eTHqecKOI"'O pacceRHI!Ro CyTb ero COCTOI!T B TOM, qTO BKJt81l 

o6naCTI! Bb!COKI!X 9Hep!"'I!H annpOKCI!MHpyeTCH nomoCHblM qneHOM. npl! T8KOM 

noaxoae yaaeTcR coxpaHHTb Toqaoe ycnoBHe aayxqaCTI!qHoli yHHTapaocTH I! 

ToqHyiO KpOCCI!H!"'-ci!MMeTpi!IO. AnanHTHqnocTb, ecTecTBeaao, OKaabJBaeTcR 

aapyweanoli, no nHlllb aaanl! oT I!HTepecyiOWeli aac o6nacTH aaeprHli. B aan

noli pa6oTe yqeT Bb!COK03Hep!"'eTI!qecKI!X BKJt81lOB ·no MeTOilY llJI!pKOBa-Cepe~ 

6pRKOB8 6b!n I!CnOJtb30B8H llltR TOI"'O, qTo6bJ. CBeCTll CltOlKHble lli!CnepCI!Ollllble 

ypaanemm K Toqno pewaeM hiM ypaaneHHRM. l1TaK, aHcnepcliollllble cooTno

welli!R (1.2) a llii3KoanepreTnqecKoli o6nacTH ann paccenHHR anepea Mol"'yT 

6b!Tb aanHcallbl B cneayiOmeM aHae: 

C+l 1 oo_ C+l . 1 AC+l 
A (v.+l )=-- f lm A (v',+l) [-- + if>(v',v )]dv'- ---

" 0 v ,_ J)' 

( 1.5a) 

7 



( ) 00 . 

A-(v.+l)=J.- J k(v)+v 
71 0 k ( v ') + v' 

(-) 1 
Im A (v',+l)[-- + cp(v',v)]dv'. 

": ,_ v 
( 1,56) 

B BbipalKeHIISIX ( 1,5a) If ( 1,56) BenH'IIfHhi 
,\(+) 

If v 
I 

- nonolKHTenhHbie 

napaMeTphi, onHcbJBaJOmne BKnan BbJCOKifX ::meprHfi, napaMeTp ,\ (+) CBSI3aH 

C Uni!HOH paCCeHHifH a(+) If BbJCOKOSHepreTif'!8CKifM BKnaUOM TeMif lKe COOT-a . 
HOlli8HifHMl! 1 'ITO l! B pa6oTe/17/, BKnan o6naCTl! BbJCOKl!X SHeprn!l MOlKeT 

6bJTb npn6nl!lKeHHO Oll8H8H l! npHBOill!T K 3Ha'!8HifS!M ,\(+) -"' 0,5 -1 nplf 3Ha'!e-

HHHX nonnoro ceqeHl!H K 11 -pacceSIHl!H a= 10-15 MsB, KOHCTBHTbi o6pe-

3aHl!Si V g "' 15-20 (Ha'!HHaSI C KOTOpOH aMnnlfTylla BbiXO/llfT B o6naCTb Bbi

COKl!X SHeprn!l) If VI "' 20-30 . 

.llncnepCHOHHbi8 COOTHOlli8HifH JJ.nH aMIIniiTYilbl pacceSIHifH Hasan ( CM, 

ypaBH8Hl!H ( 1 2) na· pa60Tb/ 14/) IIM810T npoCTYIO 3~1IIfCb B nepeM8HHbiX v 

BKnan OT Tp8Tbero paspesa npH6nlflK8HHO onHCbJBaeTCS! BKnanaMII OT 

p -Mesona n a -Meaona B BHne nonJOCHhiX '!neHoB, HeTo'!HOCTH, B03-

Hl!Ka!Ollllfe OT STOll, BnonHe 8CT8CTB8HHOH aiiiipOKCifMaUl!lf 1 H8 npeBbillla!OT 

naHHh~X no nnunaM pacceSIHl!H (eM, Ta6nHuy 1) nnH nalKe 

g · xl + . 
neonpeneneHHOCTl! B 

no KOHCTaHTe CBH31f '::...!!.!![!_ • TaKnM o6paaoM, nnH A- (v,-1) aMnnnTyn 
477 

iJ.IfCnepCl!OHHbl8 COOTHOIJJ8Hl!Si MoryT 6bJTb npeJJ.CTaBn8Hbl B Blf/l8: 

(-) 

~+l(v,-0= _l_ j A (v',-1)dv' .,_ grma g (1·KK 

(-) 

A (v, 

71 
0 v '- v . 4 v'b( v + 1 + v ) 

a 1 + 

00 k (-) 
-1) =.L J _j0 . Im A (v ·,-1)dv' 

TT o k (v ') • t-v - v 

2 

g1111pgpK; 

8(;., +l+v) e 

,\(-) 

v2 

v 2 

2 

(U. 

x/ 3Ha'!8Hl!H KOHCTaHTbl CBH3l! !!!!!£!. 
477 1 l!CnOnh3Y8Mble 

2 
Kone6nJOTCH B llll!pOKifX npenenax 1,4 ~ --lLEI!iL < 2,8. 

4TT "' 

8 

( 1,6a) 

( 1,66) 

B nnTepaType, 



(-) 
KoHCTaHTbl A II V 0 Ilrpa!OT Ty lKe ponb 1 'ITO II B COOTHOWeHIISIX ( ~,5), 

Ylo Tpe6oBaHIIH lim tt- >( v, ± 1) ~ _l_ cnenyroT norronnnTenhHbie ycnoBHH: 
V41Xl V 

f 
A'-~ DO ( -) 

2 I m tv ·, d ) d v; f -,-:l:.:.:m~A.:._..!.:( ":._'...:.•.:..+.:.1.:...) _ ( _::;__:___ _ 

k'+v'. k'+v' 2k' 

( 1, 7) 

(-) 

f 
lm A (v',-l)dv o. 

k ( v ') 

3TH ycnOBifSI BBOIISITCSI B IIHCIIepCHOHHbJe COOTHOWeHI!SI ( 1,5) If ( 1.6), Bocrronb-

3yeMCSI nanee cnenyromnMn rrpn6nnmenHSIMn: 

2 
I< ( v l = w·v v + M ~ w M ( l + -"- ) 

2M 2 

( 9TO IlpH6nnlKeHHe BHOCHT OWI!6Ky OT 8 IIO 15%) 

k (v) 

k { v ') 

f( v ', v ) 

w 

w 

w 

w 

w(v'-v) 

w '(2M\ v ·) 

v '-v ( f v ', v ) 
Mw' 

' 2 ww +11 w 'w 
+ ---

w '+w 2M 

w'+ 
lU 'v' 

+---
M 2~f2 

( 1,8) 

CKnanbiBaSI n Bbi'UITaSI nncrrepcnoHHbie cooTHoweHHSI nnn pacceSIHIISI arrepen 

II Haaan (1,5), (1,6) F ncrronhayn tjlopMynbi (1,1), (1,7), (1,8), rrony'IIIM 

OKOH'IaTenbHyJO tjlopMy IIIICIIepCIIOHHblX COOTIIOWeHI!il nnSI rrapuiianhHbiX aM-

rrm!Tyn: 
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r;12 (w)=_1_ timT0~(w'ldw; _! 
17 w '-w 3TT 

00 3/z ' ~( ' ' . [41mT0 (w l-ImT w )]dv 1 ..., p 
f --k I+ 

W '+ W 2 I 

( 1.9a) 
1 

00 ~ (0,~) ~ ( 1,~) 3/2 (0,:/2) . 
+.--fllmT (v'lF 11 ~v',v)+lmT (v')F 11 (v',vl+ImT (v'>F 11 (v',v) + 2770 O (0.72) I (0,72) 0 (0,72) 

3/2 ( 1.3/2) 
+lmT (v')F 

11 
(v',v)]dv' 

I ( 0,72 ) 

~ ~ 
+ _l_ f 2ImT0 (w'l+ImT 0 (w~:__l_~R 1+ 

3TT 1 w'+w 2 1 

3/z oo I 3/2 
T

0 
(wl=-1-f mT (w')dw' 

1T 1 ((),- UJ 

1 
+- f{ 

2TT 

k (l,k) 
ImT (w'lF (w',w)] dv' 

I (0,3/z) 
~ 

( 1.96) 
I = 0 .I 

k=~,3/2 
~ 1 00 

T (wl=- f 
I 1T I 

~ 3/2 ~ ImT (w')dw' 1 00[4ImT
1 

(w1-ImT
1

(w'l.klw'1...,Q 
_ __:.I_ + -- f . . -6"- I+ 

w'-w 3" 1 w'+w I 

1 00 

·+- f{ 
6 1T 0 

k (l,k) 
Im T (v')F IL

1
(v',v)]dv' 

I (1, 12 
I= 0,1 

~ ( 1.9a) 

k=~. 3/z 

T3/2() 1 oo[mT
31

(w')dw' 1 f00[2T~(w'l+ImTt(w'))dw'_1 "'V W=-f +- . _.._+ 
I 1T I W '- W 3TT ' . W ' + W 6 I I 

~p =-
I 

~ R =+ 
I 

k l 
+- r. 

61T 0 

~ Im T 
i=O.l 

I 

(I k) 
( v ., F _, I v ·, v) d v • 

( 1,0/ 2) 

k=~,:/2 

g1T1Tp gpK K- gTTTTa gaK K- A A 
I 2 w- + + 

4( vp+1+v) 4y'6(v +1+ v) . 2 2 
v + v v + v a· I 2 

g 1T1Tp gpK; gmra gaKK A I A 2 
w - + + ---

S(v +l+v}· 4/6(v d+v) 2 2 2 v +V v +V p • a I 2 
2 

~Q = + gmrpg pKK 
I I 

A I A 
2 

gTTTTa g aKK 
w + + 

4 v 6 (v a+ 1 + v ) 
2 • 2 

v + v 
I 

4(vp+1+v) 2 2 
v + v 

2 

Smrp gpK; g TTTTa ga·K iZ A A 
~v I 2 =- w + + -I 

4/6(v +1 + v) v 2+ v 8(v +l+v) v 2 + v2 
p a· I 2 --- (+) 2 

=A I-I. v wP=vvP+1; A 
1 

=A . v 
1 

; A 2 2 
10 

( l.9r) 

( 1.10a) 

( 1.106) 

1.10a) 

( 1.10r)" 



( f Jl 
cf:>yHKUllll F1 1 k 1 Bbipa)!{aJOTCSI 'Iepea ¢YHKUllll ¢; rjJ, x : 

F (O,~) 1 F(l.~) ....L[ ]· (0,3/2) 1 
=- = <P-+1/1-x, F 11 =-[¢-r/J+.xl; (0,~) 3 (!,~) 3 (O.t2) 3 . 

(I,~), (I ,4f'2) 

F u = ¢ + r/1 + X ; F If = 2 ¢ - 1/1 - X co,n) (0,72l 
( 1,3/2) 1 1 

F =2¢+-1/1+-x; 
< o,i21 2 2 

F (o,3/z=> _1 F(J,s/2~ 1 [ 2 +-1_.,._ 1 l ,· • co,i21 1 en.~> 1 < 1,~ 1 
- =....&... ¢ "' J....x F -J....3 [¢-1/1-xl; F u = -F v ; 1o.iz13 (1,3/213 2 2 (l,~l- (l,nl 3<o.n) 

co,~> 1 F!l,~l Fco,iz>. !o,slz> 1. !1,3/zl F11.~1 _ 
3 
Fco.~> 

F - - J F - -F ./ 0 

0
/ - _j 11,i2i':f" co,iz>- (J,~J ' (1,3V2l- 3 (o,3,2)' (1,"12)- (0,~2) 

r.ne: 

s'-
(M z -p.2 )2 

s • 

k'(k'+V') 

( 1.12) 

X 
w 2 

Mk' k. 

B .llliCIIepC!!OllllbiX COOTHOWeHl!SIX ( 1,9) B K8)!{Jl0ll napunanhHOll Bonae nepBble 

.nsa lll!Terpana nMeroT nopSI.IlOK 0( 1) B paanOli<eHl!ll no Macce K -Meaoaa, 

a IIO.Ill!HTerpanhHbie Bb!pa)!{eHl!SI B tjlnrypHbiX CK06KaX - TpeTbll IIHTerpanbi -

liMe roT nopll.llOK 0 (}). BKnan rr rr -B3al!Mo.nellcTBl!SI B rr K -s3al!Mo

.nellcTBl!e BXO.Ill!T B .llliCIIepC!!Ollflbie COOTHOWeHl!Sl ( 1,9) B.ll.lll!Tl!BHO B BII.Ile 

nonroCHbiX 'IneuoB 'Iepea ~ Pi , ~ Q i n y.nosneTsopS!-

eT TO'Illb!M COOTHOWeHl!S!M0 HanaraeMbiM Ha 9Tl! BKnBilbl: 
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c±> c±> 
G (w)=-3G (w), 

s p 

c±> 
rne G s - BKnan "". -B3ai!MoneticTBIHI B s -sonny "k- pacceSiniiSI, a 

G - BKnan "" - B3ai!MoneticTBIISI B p -sonny "k -pacceSiniiSI/ 19,20/. (±) 

p 

Dp!!MenHMOCTh cTaTI!'IecKoro npn6milKennSI B. "N-paccenn1111 nMeeT 

XOpOlliO 113BeCTnhie rpanllllhlo Ono OCHOBano na ManOCTII OTnornenl!SI MaCChi 

TT -Me3ona K Macce nyKnona ( ~~ = + ). 0Tnornenne MaCCbl Tr -Me3ona 

K Macce K .:.Me3oHa B nBa pa3a xylKe ( L~ - 1
-). noaTOMY c-raTH'!eCKIIM M 3,5 . 

npn6nnlKenneM B Krr-pacceSIHI!ll aylKHO nonh3o'BaThCH secbMa ocTopolKno, 

To, 'ITO ono sepno s6nn31! nopora,- aTo necoMneaao. Bonpoc o TOM, KaK 

naneKo no anepr1111 " -Me3oaa MOlKHO nonh30BaThCSI cTaTn'!eCKIIM npn6nnlKe-

nneM, MOlKHO pelliiiTh TOnhKO nocne cpasneHI!SI BKnaAOB '!nenaB 0 (-1-) C . M 
BKnanaMI! OT OCTanhHbiX '!neHOB, 

B ypasnennSIX ( 1,9) pa3a6heM KalKAYIO napunanhnyiO sonay aa '!acTn: 

qneHhi 0(1) (cTaTI!'!eCKIIe qneHbi) + noniOCHhie qneHbi + qneHbi0(-1-)( 1,13), . M 
H3 npn6nnlKeHHOii oueHKl! BKnanoB pa3nl!'IHhiX qacTeii, npnsenennoti B §3, 

cnenyeT, 'ITO BKnan 'lneHOB 0 ( 1r ) B o6nacTn v ;5 10 cocTaBnSieT 40%, 

nono6Hhiii lKe nopnnoK senn'll!H BKnanos 0 ( -lr) nonyqaeTcR 113. cpopMyn AnSI 

nonpaBOK K s -n p - BonHaM, nony'!eHHhiM B pa6oTax /21-22/. Bo3MolKnocTh 

I!Cnanh30Balll!SI CTaTl!'!eCKOrO npn6nl!lKeHl!SI B ypaBHeniiSIX (1,9) AO TaKnX, OT-

HOCl!TenbHO 6onhlliliX, 3Heprl!ti a6bRCHReTCSI TeM, 'ITO BKnan 
>-. 

rnti y'II!ThiBaeTCH noniOCHhiMl! qneHaM n l! 
.v 2 + v 2 

BbiCOKl!X anep
A 

_...,...--:2:...· - • Dpe-
v 2 + v 2 

2 

11e6peraS1 qneaaMn 
1 I 

0 (M) B ypaBJielll!SIX ( 1,9), Mhi, no cymecTBy, nonyqaeM 

KBa3liCTaTl!'!eCKOe, a He CTaTl!'!eCKOe npn6nnlKeHl!e, 

B KBa3IICTaTl!'!eCKOM 'npn6nnll<eHIII! ( B nanhaellrneM nnR npoCTOThi 6yneM 

Ha3hiBaTh era CTaTII'!eCKl!M) Al!CnepCl!OHHhie COOTHOlliennR ( 1,9) pacmen-

nSIIOTCSI JIB ABe Jie3aBIICl!MhiX CI!CTeM hi ypaBHennti - Cl!CTeMy AnR S -BOnH 

n cncTeMy nnSI p.-sonn. Kpoccnnr-cnMMeTpnSI, cooTseTCTByiOIUaSI cTaTn

qecKoMy npeneny, coneplKnTcn B SIB!wM anne. KalKnaR 113 nByx cncTeM ypaB-' 

He anti ( onaa- nnR s -Bona, npyraR - AnSI p -Bonn) Moli<eT 6hiTh TO 'Ina 

pernena MeTonoM Bannepca/23/. 06o6rneane MeTana Baanepca na cny'!ati 

M.aTpnu npon3BOnhaoro panra nano B,A,Memep!!KOBhiM/24/, 
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§2, AHanl!3 BbipaMeHl!il ami S-!1 p - BOnH 0 IIOny'IeHHbiX 

B IIOniDCHOM IIpl!6nl!MeHl!ll 

PerneHl!e ypaBHeHllil ( 1,9) MeTOAOM BaHaepca ll aHanl!3 8Tl!X perneHllii 

6yAyT AaHbl B cneayromel! pa6oTe, 3AeCb Me paCCMOTpl!M 3aiil!Cb Bb!paMeH!lll 

Ami IIapU!!anbHbiX BOnH ( 1,9) B IIOniDCHOM IIp!!6nl!MeHl!ll, ' 

npennonOMliM, 'ITO B 17K- 17K ll 1717- KK Cl!CTeMax B o6naCTll Hll3Kl!X 

8Heprlll! OCHOBHOll BKnan ):laiDT pe30HaHCHbie COCTOHHliH: K - Me30H 
l1 ll 

( T - aonHa) !I K *- Me3oH ( T 72 - aonHa) !13 KaHana pacceHHllll II· 
0 I 

a -Me3oH !I p - Me3oH !13 aH!Il!rllnHUUOHHoro KaHana, C y'I~TOM TOnbKO 

3TIIX pe3oHaHCOB ll B IIpll6nl!MeHl!ll HyneBOll lllllpllHbl COOTHOIIleHl!H ( 1,9a - 1,9r) 

3aiil!rnyTcH B cnenyromeii cpopMe ( 6~3 qneHoB 0 ( iJ ) ) : 

g g 
1111a aKK 

- w 

l1 2 1 1 gg- g g-
T (wl=g G(M )[--- --J- 1111p pKK w _ 1111a 'aKK 

1 77 KK* K* 3(w +w\24(v +1+v\ 24 6( 1 ) 
WK*-W K* p V Va+ +V 

2 2 
M + M -1 

,\(+) 
------t 2.1a) 

2 

2(1 +~) 
v 2 

I 

(+) 

__ >._-1(2,1a) 

6(1+~) 
v 2 

I 

,\. (+) 

---(2,1r) 
v2 

6(1 +-) 
v 2 

I 

(-) 

rne G (M ) = 
a 

a 
0 npennonaraeTCH 0 'ITO Beni!'IliHa A Mana 

IIO cpaBH.elll!ID C BenJI'Il!HOll 

HOIIleHfiH ( 2,1), !13 ycnOBUH 

CBH3b KOHCTaHT 
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2 
g 

11 K K* 

G ( 1\1 K *) 

2 
W K*-1 

g g -
rrrrp pKK 

32(v +1) 
p 

l1cnonb3YH 3KCnepnMeHTanbHbie 3Ha'leHllH llnll ll!llpllHbl 

= 50 MsB, MaCChi 1\1 K*= 890 MsB n MaCChi 1\1 p 

nony'lllM 

2 
g.rrKK* 

4rr 
= 1,65; grrrre g pK ;::- = 4,81 · 

4rr 

K*- Me3oHa 

780 MsB ( 

( 2,2) 

r 
K* 

v p =6,46\. 

( 2,3) 

g g -
rrrrp pKK = 4,81 OKa3biBaeTCH npnMepHO B /lBa 

3Ha'leH!le KOHCTaHTbl 4rr 
pa3a 6onbllle npencKa3biBaeMoll B paMKaX 

SU ( 3) - CllMMeTpllll, Bo3MOlKH0 0 

grrrrp gpKK CBH3aHO C B03pacT8H!leM 
'ITO TaKoe yBenn'leH!le KOHCTaHThl 4rr 
cjJopM-cjJaKTOpHoll: cjJyHKUllll B o6nacTn Hel\ln3u'leCKoro pacnana p -+ K + K . 

nonpa~Kll 0 ( 1J-) K napunanbHbiM BonHaM nMeiOT noBonbHO rpoM03/lK!lll 

Bllll! 

( 2.4a) !-l 1 2 o.!-l 2 1.!-l 
O(T )=-lg G(M) F 11 (w )+g K*G(MK*)F 11 (wK*)I 

0 2 rrKK K O,lZ K rrK 0,7Z 

s/2 1 2 0 !-l 2 I ;!-l 
O(T )=--lg G(M )F _', (w l+!! ~G(MJF _,(w *)I 

0 2 rrKK K 0,:, 2 K "'TKw K 0, 4'2 K 
( 2.46) 

O(T!-l )= J_ 1 2 G(M )F0 '!-l (w l+ 2 G(M )F1.!-l (w )I 
I 6 gtrKK K 1,!-l K grrKK* K* .1, !-l K* 

( 2.4B) 
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3/2 l 2 0 I~ I.~ 
O(T )=- {g G(M_).F ·'

1
(w )+g 2 ,P(M *)F _, (wK*) I. (2,4r) 

I 6 7T K K K 1, 3 2 K 77K K K l. 4' 2 

noACTaBngg 3H8~8Hllg (2,3) B COOTHOlli8HMH (2,1), rrony~nM Ha rropore 

A<+l 
+ -- = 0,387. ( 2,5) 

24v6(v +1) 6 
a· 

O(T~ ) 
I 

ll , 6ea MHOlKnTeng 1 
47T 

, Ha rropore 

paBHhlt COOT BeTCTB8HHO, 0,022 ll 0,012 ll, ¢aKTll~eCKll 0 He MeHgiOT COOTHOllie

Hllfi (2,3) ll {2,5), 

nepefiAeM K aHannay S - BOnH, npeAITOnOlKilM, ~TO B 7TK - pacce-
, /25/ 

smnn, KaK n B "N - paccegann, BhmonageTcg rnrroTeaa p- .noMI!HaHTHOCTll ) • 

TorAa na (2,1a,6), (2,3) n (2.4a,6) cneAyeT 

a~·=-1-T~ 
0 4 7T 0 

a3/2 -- _l_ T 3/2 = (},080; =- (},040 . 
0 4 7T 0 

CoBM8CT!I08 perneHI!e COOTHOlli8Hllfi ( 2,1) ll ( 2,4) rrpllBOAllT B 9TOM 

cny~ae K cncTeMe Tpex ypaBHeHnfi: 

2 (+) 
G,307g +O,l21g g --lOA =1,706 

rrKK TTTT a· aKK 

0,126 g 2 + (},121 g g - -10 A<+l =-2,366 
TTKK 1TTTU aK K 

0,0155g 2 +0,l2l g g -+lOA<+l =24,037. 
rrKK rrrra aKK . 

15 
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-----""-~-. 

Ha ( 2.6) nonyttaeM ( B npennonoJKeHHH, ttTo MK = ll00
13

Maa): 

2 
g ;,.KK 

4~r 

• giTITU gaK K 'A(+! 
=1,791(HnHr =370 MeV); _6,079; -=0,115. 

K 41T . 41T 
( 2. 7) 

Bee UH!jlpb! HaXOASITCSI B paayMHOM cornaCHH C HMe!OIUIIMHCSI AaHHb!MHo npen-

CKa3b!BaeMaSI IUHpHHa K - Me30Ha C· KBaHTOBbiMH ttHCnaMH j P ( 0 +) paBHa 

350 - 400 Mae. Ecnu npennonoJKHTb, ttTo rHnoTeaa p - noMnHaHTHOCTH 

K - Me30H He cyiUeCTByeT, TO CHCTeMa ( 2, ]a - 2. ]r) cnpaaennHea, Ho ,-
c ytti'JTOM . nonpaBOK 0 r+ ). OKa3biBaeTCSI HeCOBMeCTHOHo Ona BeneT K Tpe-

0 ( ir), ttTo aaaenoMo HeeepHo. 60B8HHIO o6paiUeHHSI B nynb nonpaBOK 

Ecnu JKe oTKaaaTbCSI oT runoTe3bi p - AOMHHBHTHOCTH H CyiUeCTBOBaHHH 

K - Me30fla 0 TO nonyttHM cneny!OIUHe 3HBtteHHSI AnSI HCKOMbiX KOHCTBHT 

g g - - (+) II 

1584< 17170 aKK <10608· 0064<-"-<0172· O<a 72 

' . . 4~r ' ' ' 4~r .·· ' ' 0 
< 1,37; 

( 2.8) 

7 3 /2 J1 3/2 1 37 -1,3 < a < 0; a -a = , • 
0 0 0 

PaaHOCTb AnHH pacceSIHIISI OK83biBaeTCSI AOBOnbfiO 6onbiUOii: no CpBBHe

fiHIO c. HMe!OIUHMHCSI naHHbiMH. Ha npoaenennoro paccMoTpeHHSI cnenyeT, ttTo 

runoTe3bl 0 CyiUeCTBOBBHHII K - MeaoHa H p noMunaHTHOCTH 6onee npen-

nOttT.HTenbHblo tteM OTK83 OT H!!Xo 

-§3. OueHKa BKnanoa 0(-1 ) 
M 

B Ta6nHuax II - V nano cpaBI!ei!IIe BKnanoa 0 ( iJ-> , paccttnTaHI!biX 

no ¢opMynaM ( 2.4), c BKnanaMH oT nonrocoB na KaHana pacceSII!HSI ( K 11 

16 
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K * ) o6oaHa'!eHHb!MII 0 (1 ) • II BKnanoM nomocoB 113 KpOCCIIHr-Kaaana 

11 .>.(+~o6oauaqaeMbiM ~ c y'leToM ana'!eHIIii (2.3) 11 (2.7). TaKoe paa611e-

HIIe BKnanoB COOTBeTCTByeT pa3611eHII~ (1o13). 

v w 
0( 1) ~ 

0(...1.) T t/2 
(BKnan K -Meaoaa) (BKnan oT p ,a· M 0 

IIA <+>-non~cos) 

0 0,.0256 0,0596 -0,0047 0,0805 

3 .2 0,0523 0,0840 -0,0025 0,1338 

8 3 0,3363 0,0774 0,0002 0,4139. 

Ta6n11ua 3 
Ta/2 

0 

0( 1) ~ 
v w (BKnan OT ( BKnan oT p , a 

K Meaoaa) 11 >. < +>_non~coB) 

0( .2._) T aj2 

1\1 0 

0 0,0108 -0,0616 0,0108 -0,0400 

3 2 0,0087 -b,0873 0,0087 -0,0699 

8 3 0,0073 -0,0894 0,0056 -0,0765 

Ta6nuua 4 

T1/2 
I 

0( 1) '£ 
v w 

(BKnan OT ( BKnan OT p , a 
K* Meaoaa) II,>.(+) non~COB} 

0( .!...) 1/2 

M 
Tr 

0 0,0569 -0,0586 0,0017 0 

3 2 0,2975 -0,0664 0,0025 0,2336 

8 3 -0,1200 -0,0618 0,0033 -0,1785 
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.• 

Ta6nnua 5 

T a/2 
I 

0( 1) }:, 
0(_.!_) T aj2 

v (JJ (BKnan OT ( BKnan oT p , a M I 

K* - Meaona) n ,\ C+>rromocoa) 

0 1 0,0170 -0,0180 0,0010 0 

3 2 0,0130 -0,0089 0 0,.0041 

8 3 0,0105 -0,0035 -0,0010 0,0060 

norrpaBKH O(ir) naqnnaroT OhiCTpo· pacTn c v > 10. 3To cnenyeT na 

TOrO, qTo ¢ynKUHH f n X rrporropunonanbnhi w • BKnanhi 'lnenoa 0 (1 ) 
~ ~ 

To n.T.i n }; W• B peaonancnhie sonnhi yohiB810T C pOCTOM 

ocnoanofi BKnan naroT nnTerpanhi B CMhiCne rnaanoro anaqennll ( T,e, K -

n K * - Meaonhi), B Manhie. aonnhi .aKnan OT p, a,,\ l+l rronrocoa nn6o 

cpaBnnM c BKnanoM oT K * -. Meaona ( B .T 3
/ 

2 
- aonne), nn6o liBnlleTcl! 

. 3/2 . ll . 
ocnoBnhiM ( B T 

0 
- Bonne). norrpaBKn 0 ( M) Bnocl!T nan5onblllnfi BKnan 

na rropore n rrpn nocTaTO'lHO BhiCOKHX aneprnl!x "- Meaona ( w '? 500 MaB). 

TaKHM ·o5pa30M0 KB83HCT8TH'leCKOe rrpn6nnMenne ( T,e, y'l~T BKnana Bh!COKHX 

SHeprn!i: C IIOMOillbiO IIOniOCnhiX '!nenoB) MOMHO C'IHT8Tb XOpOiliHM BIInOTb no 

v" 10 (nnn no w ,500 M a a), 

3aKnro'!enne 

0CHCBnaSI uetib paoOThl COCTOSina B TOM, 'lTOOhl y6ennTbCSI0 MOMHO nH 

na ocnoBe nucrrepcHOf!HhiX COOTHOilleHHH0 XOTSI Obi B noBOnbno rpyohiX npen

rronoMenHl!X0 rrony'IHTb nerrpoTnBope'!HBOe OIIHC8HHe COBOKyrrnoCTH HMerolliHXCSI 

naHnhiX ITO K" - pacceSinnro? B pa6oTe naeTCSI yTaepnHTenbHhiH OTBeT. 

Y'leT npyrnx, 5onee Bh!COKHX0 peaonaHCHhiX COCTOSIHHH H TO'!Hhlil Y'l~T ITO-

niOCflhiX 'lneHOB, OIIHCbiB810IliHX BKnan Bh!COKHX SHeprnfi, He MOryT H3MeHHTb 

rrpHnunrrl!anbHhie peaynbTBThi aToll paooThi. npl! npoBenemm ¢aaoBoro ananl!

aa, o'!eannno, nonanooi!TCSI y'ICCTb n TO, n npyroe, 
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OepeqncnnM peaynhTaTbi, 

1, Oony'leHbl Jll!CnepCliOHHbie COOTHOilleHl!SI Jlnll napUl!anhabiX S H p -BOnH

rrK- pacceSIHliSI C y'leTOM KOpOTKOBOnHOBOrO OTTanKl!BaHl!SI no MeTOJly 

liJnpKOBa-Cepe6pSIKOBa, 

2, B KBaancTaTU'!eCKOM npn6nnlKeann cncTeMa ypaBaennll: paclllennSieTcSI 

Ha LlBe He3aBl!Cl!Mbl8 Cl!CTSMbl ypaBHSHllfi: OLlHa - Llnl! S - BOnH 0 Llpyrag 

nn11 p - Bona. PellleHl!SI :3Tnx cncTeM MoryT 6biTh cKoHCTpyllpoBaHbi c no.., 

MOillhiO. MeTona BaHJlepca. 

3, PeaynhTaTbi 0 cornacyiOillllecSI c 113BSCTHbiMII JlaHHbiMll no Krr- pac

ceSIHliiO, MoryT 6biTh nony'ISHbi B TOM cnyqae, Korna npennonaraeTcSI, 'ITO 
!1 T 0 ·- aonHa l!MeeT peaoaaacaoe noBelleHIIe ( K - peaoaanc c KBaHTo-

BbiMII 'lllcnaMII J P = 0 + ) • nonolKeHIIe 11 Illllpl!Ha K - peaoaaaca nelKaT 

B npenenax M K = 1100 MsB II 350 MsB < r K < 400 Msa. llnll Llnl!H 

· pacceSIHIIS! nony'leHbi cnellYIOilllle aaa'!eHnSI: 

4, YKaaaa npenen npnMeHl!MOCTII KBaancTaTII'!eCKoro npn6nlllKSHIISI 

w 'S 500 MsB). 

B aaKniO'ISHl!e npliHOiliY rny6oKy10 6naronapHOCTh n.B.llillpKOBy, B.B.Ce

pe6pS!KOBy, B.A~MemepSIKOBy 11 A.B.E<jJpeMoBy aa noneaHbie o6cylKLlSHIISI, 
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