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P2 · 3028 

,aHCnEPCHOHHHE nPABJ.1.1IA CYMM 
B KOMIITOHOBCKOM PACCE.HHHH HA BAPHOHAX 

HanpasneHo s .H<I> 

•) EpesaHciHA <PHaH'IecxHA RHCTHTyT. 



I. PaccMoTpeaBe llBcnepcBoHHbiX npaa11:n CYMM .onSI pacceSIHBSI <PoToaoa aa 6a-

PHOH8X n03aOnlleT nonyqHTb Pllll COOTHOWeaHij Me*llY 3UeKTPOM8rHBTHbiMH KOHCT8H-

/J/ 
T8MB, KOTOpbie 6b!UH nonyqeHbl B pa6oTe 11:3 llHCnepCHOHHbiX npaaHn CYMM Jlllll 

aneKTpopo*neaHSI nuoaoa aa 6 apaoaax, Ho a pa60Te
111 

npH BbiBone 3THX cooTaome-

HHA HcnonbaoaanHcb aKcnepHMeHTanbHbie naHHbie no mapHHaM pacnanoa peaoaaacoa 

H nOCTOSIHHble nHOH-6apHOHHOA CBSI3H, KOTOpbie 6b!UH nonyqeHbl H3 npaBHU CYMM llUS! 

pacceSIHHH nHOHOB H8 6apHOH8X, PaCCMOTp eHHe KOMnTOHOBCKoro pacceHHHS! H8 6apHO-

H8X llBeT B03MO*HOCTb nonyqHTb COOTI!Olliei!HSI Me*llY aneKTpOMarHHTHbiMH KOHCT8H

T8MH 6e3 HCnOnb30B8HHS! peaynbT8TOB llllS! pacceSIHHSI H 3KCnepHMeHT8UbHbiX 3Haqe

HBH lliHpHH, 3Ta B03MO*HOCTb npHaena K CUe)lCTBHIO, OTMeqeHHOMy B 38KliiOqeHll:H, 

TipH nonyqeHHH JlHCnepCHOHHbiX npaaan CYMM CyUl eCTBeHHO HCnOnb3yeTCSI TOT 

<jlaKT, qTO 8MnllHTy)la pacceSIHHSI <jJOTOHOB H8 6apll:OH8X npH MBnbiX 3HeprHSIX <jJOTOHa 
/2,3 / 

H3BeCTH8 , 

p acce SlHHe <jJOTOHOB Ha 6apHOH8X OnHCb!B8eTCH onpeneneHHblM qJICllOM HHB8pH8HT

HblX aMnUHTyn, 3aBHCSIUlHX OT KaanpaTa nepenaaaoro HMnynbca H nepeMeaaoa v 

( npH ayneaoM nepenaaaoM HMnynbce nepeMeaaag v cagaaaa c a aepr~~:ea <jloToaa w 

H nonaoa aaepr~~:ea w 

W
2

-m
2 w 2 2 

B CHCTeMe UeHTpa HHepUHH COOTHOWeHHS!MH 

v=--- = -(w+vw + m ) rne 2m m m - Macca 6apHoaa), B 38BHCHMOCTH oT no-

Be)leHHS! 3 THX BMnUHTYil npH V ~ ~ 
Mbl MO*eM H8n.HC8Tb llll S! HHX 0/lHOMepHbie 

llHCnepCH OHHble COOTHOWeHHS! no nepeMeHHOA 
npa ayneaoM nepe.oaaaoM HM-

nyUbCe 6ea Bb!qHT8HHA HnH C HeKOTOpb!M qHCUOM Bb!qHT8HHH, TionomiiM B 3THX COOT

HOWeHHSIX CU = 0 , TipH 3TOM )lHCnepCHOHHbie COOTHOWeH.HH, H8nHC8HHbie C O)lHHM 

HUll llBYMS! Bb!qHT8HHS!MH, a TBKme llHCnepCHOHHbie COOTHOWeHHS! 6ea Bb!qHTBHHA )lllSI 

BMnllHTy)l, HeqeTHb!X no V , 06p8Ul810TCSI B TO*IleCTBO, .QHcnepCHOHHbie COOTHOWe-

HHS! 6ea Bb!qHTBHHA )lnSI 8MnllHTYil, qeTHbiX UO V , llPHBO)lS!T K npaaHnaM CyMM, 

CBSI3b!BBIOWHM 113BeCTHbie BeUHq.HHbl (3HaqeHHS! BMnllHTYil npH W = 0 ) C llHCnepCBOH

Hb!MH HHTerpanaMB. TaKHM o6paaoM, .OHcnepc.HoHabre npaaHna cyMM MoryT 6biTb 
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nonyqeHbl TOilbKO IJ.ilSI TB.KHX B.MllilBTyJJ., KOTOpble S!BilSIIOTCSI qeTHbiMB no y B IJ.~ 

cTaTO'IHO 6hiCTpo y6hJBB.iOT aa 6ecKoHe'!HOCTB. Ecnu npu Bbi'IBCileHBH a.ucnepcuoHHbJX 

BHTerpailOB Mbl 6yJJ.eM Y'IHTbiB8Tb TOllbKO BK1l81J.bl 61lBJK8liWBX pe30H8HCHbJX COCTOSI

HHll, TO nony'IHM B3 npaBHil cyMM COOTHOWeliHSI0 U03B01lSIJOillBe onpeJJ.ellHTb UOCTOSIH

HbJe CBSI3B pe30H8HCOB C 6apBOH8MH H !jlOTOH8MH, 

2. 3anuweM llOilHYIO 8MU1lHTYIJ.Y pacceSIHHSI !jlOTOHOB HB. 6apBOH8X B BHJJ.e, npH

/4/, 
a e JJ.eHHOM B 

T~ 0
2 A ..o.---- ( l' P') ( l P') ( T 1 + i K T 2 ) + 

Q2 (02+m2) 2 2 
m " -

+ 1 0 2 [ m 2 "2- 0 2( Q 2 2 ( l' N )( l N ) ( T + i K T - ) +m) 3 4 -

• [(£'P')(£N)-(l'N)(lP')]Iy T + 
m2

11
2 _ Q2(Q2+ m2) 5 5 

+ 1 [(l'P')(£N)+(£'N)(lP')] y K T . 
m 2 

11 
2_ 0 2 ( O 2 + m 2 ) 5 e 

3a.eCb BBeJJ.eHbl o603H8'1eHBSI 

K=~ (k + k'), Q= -
2
1 (k- k'), P'= P- i.!:.!U K K2 • 

P=t(p+ p'), Np.= ilp.vapP~KaQp' 

( 1) 

(2) 

rne k K 
k'- 4-HMnVilbCbl nAll8iOJI1ero H paCCP.~HHOrO cpOTOHOf\ 0 COOTR9TC'TR9HHO, 

p H p' - uMnyilbCbJ 6apuoua, l 11 l' - aeKTOpbl nongpuaaUHH !jloToaa, T ... T-1 e 

KHB8pH8HTHble !jlyHKUHH JJ.BYX He38BHCKMblX HHB8pH8HTOB peaKUliH: V=-~ H Q2• 
m 

CJHH HMeiOT cneJJ.YiOlllYIO H30TOUH'IeCKYIO CTpyKTypy: 

JJ.)'}SI paCCQSIHHSI HB. N H 8 

T =Till+ 
1 I 

( 2) 

T I r 3 • (3) 

llilSI pacceSIHHSI H8 I 

Tl 
( I) ( 2) ( 3) 

Tl 8 ,e + Tl il<f3 + Tl B,3 8 f3 
(4) 

4 

t 

ra.e k H f- H30TOUH'!eCKHe liHileKCbl H8'181lbHOH H KOH 

!13 Tpe60B8HHSI HHB8pH8HTHOCTB 8MU1lHTYIJ.bl OTHOCHTeilbHC 

o6p830B8HHSI CileJJ.yiOT COOTHOWeHHSI 

T (I)* 

1,3,5,6 
(v,Q2)=T(I) (-v,Q2}. 

1,3, 5,6 

T ( I >• ( ". Q 2 ) = - T ( I) ( " • Q 2) • 
2,4 2,4 

!1 3 p8CCMOTpeHHSI pacceSIHHSI tPOTOHOB HB. 6apBOH8X npB HH3KH 

cnenyeT, 'ITO aMnllBTYJJ.hl T~ (v) H T ,(v) HMeiOT non10c ne 

"= 0 • noaTOMY ya.o6aee BMeCTO Ta (v) H T4(v) paCCM.! 

T: (v) = ~.- _T? (v) u T: (.;) = vT,(v),Bce aMniliiTYIJ.hl T, , T~ , 1 

IOTCSI 'l e THbiMH JIO v • Ecnu Mhl npea.nonolKHM, 'ITO npu 6ecKOHe'IHO 

TOHOB UOilHOe Ce'leHHe pacceSIHHSI Be.QeT Ce6SI K8K UOCTOSIHHB..II B 

ce'!eHue pacceSIHH.II anepe.t~ B cucTeMe ueHTpa uaepuuu pacTe1 

aaeprnu, TO OKBlKeTCSI, 'ITO npu v-> ""B Q2 
= 0 aMnilBTYJJ.hl T 1 

a T, _, const , Ho, c a.pyroll cTopoHhi, ua aanHCH aMnilHTyJJ.:io 

CHCTeMe K00p.QHH8T BH.QHO, 'ITO 8MU1lHTy.QB. T 6 CB.II38H8 c 

c nepeaopOTOM cnuaa, T.e. B cymaocTB c aeynpyrHM npouecc 

lKeM C'IHT8Tb, 'ITO 8MU1lHTYIJ.8 T6 npu 6ecKoHe'IHO 6ollblllH 

Mbl npennOllOlKHM, 'ITO 3TO y6hlB8HBe npOHCXOJJ.HT JJ.OCT8TO'IHO I 

"_,"" 

\T (v)\~ const ln° v, 
6 

r;:~e a<-1, 

TO JJ.HCnepCHOHHOe COOTHOWeHHe IJ.ilK T 6 (v) MOlKeT 6h!Tb H8D 

H Mbl llOilY'IHM 

ReT 
6 

(v) = .f j 1m T (v') ~. 
"-oo ts v'-v 

Y'IHTbiBB..II caoH:cTaa qeTHOCTB aMnlliiTYJJ.hJ T (v) no 

Mbl nony'IHM enuacTaeHHO B03MOJKHoe B paccMaTpuaaeMoA p• 

np8BH1l0 CYMM : 

T (0) = ..1 P 
6 1T J v 

CymecTaoaaaue aToro npaauna cyMM .tillS! HYKllOHOB OTMe'l• 
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TaKHX aMnnHTyA, KOTOpble S!BnffiOTCSI 'leTHbiMH no II H Ao-

l.BIOT aa 6ecKoHe'IHOCTH. Ecnu npH Bhi'IHCneHHH AHCnepcuoHHhiX 

Y'IHTb!BaTb TOnbKO BKnBAbl 6nHlK8itWHX pe30H8HCHbiX COCTOSI-

paaun cyMM coOTHowenuSI, noaaonsnomue onpeAenHTb nocToSJB

c 6apHOH8MH H ljlOTOHBMH. 

YIO aMnnHTYAY paCCeSIHHSI ljlOTOHOB Ha 6apHOHBX B BHQe, UpH-

2 ~ 
"l ( £' p ') ( £ P ') ( T 

1 
+ i K T 

2
) + 

2 (02+m2) 

----(£'N)(£N)(T 
3 

+ d{ T -
4
)

)2{Q2+m2) 

---[(£'P')(£N)-(£'N)(£P')]iy T + 
:Q2+ m2) 5 5 

,, 
[(£'P ')(£N)+ (£'N)(£P')l y K T . 

(Q2+m2) 5 8 

t"'eHHSI 

Q = 
2
1 ( k - k'), P' = P - ~ K 

K 2 ' 

+ p'), N,= 1£ P'K Q, 
r p11up 11 u p 

( 1) 

(2) 

lVnbCbl 11/lQaiOLUero H pllCCPHIHtOrO cp0TOHOR 0 ~00'1'1'>9'!'(':'1'1'>9HH0 1 

!lpuoaa, £ H £' - aeKTOpbl nongpuaanHH ljloToHa. T ... T-
I 8 

A BYX He3aBHCHMbiX HHBapHaHTOB peaKUHH: II= - _f_g H Q 2. 
m 

H30TOllH'IeCKYIO CTpyKTypy : 

= 
To l + 

I 

( 2) 
T r ' I 3 

(I) (2) Ol 

• 1 8 .e + t 1 i ( .e3 + T 1 8 • 3 8 £3 

4 

(3) 

(4) 

] 

rAe k H f- H30TOUH'IeCKHe HHAeKCbl H8'18nbHOli H KOHe'IHOit l: -'laCTHUhl. 

Ha Tpe60B8HHSI HHBapHBHTHOCTH BMnnHTYAbl OTHOCHTenbHO nepeKpeCTHOro npe

o6pa30B8HHSI cneAyiOT COOTHOWeHHSI 

T (I)• 
1,3,5,6 

(11,Q2)=T(I) (-11,Q2), 
1,3, 5,6 

T ( I l• ( II' Q 2) = - T (I) ( II' Q 2). 
2,4 2,4 (5) 

Ha paccMoTpeHHSI pacceRHHR ljloTOHOB aa 6apuoaax npu HH3KHX a aeprHSIX ljloTOHOB 

cneAyeT, "'TO aMnnHTYAhi T~ (11) H T. (v) HMeiOT non10c nepaoro nopSJ.QKa npu 

v = 0 • noa TOMY YA06Hee BMeCTO T2 (11) H T4(11) paCCM8TpHB8Tb 8MnnHTY.Qb! 

T~(v)=v .T,(v) H r:(.;)=IIT,{v).Bce aMnnHTYAbl T •• T~. T_, T', T. T. SJBnSI

IOT CSI "' e THhiMH ~ v • Eci!H Mhi npeAnonolKHM, "'TO npu 6ecKoHe"!HO 6onbwux aHeprHSIX lj>o

TOHOB nonaoe c e qeHHe paCCeSIHHSI BeAeT ce6SI KaK UOCTOSIHHB.SI BenH"'HHa, a, 3Ha'UIT, 

Ce'leHHe paCCeSIHHSI BUepeA B CHCTeMe UeHTpa HHepUHH pacTeT KBK KBBApaT nonHoit 

9Hepruu , TO OKalKeTCSI, "'TO npu "-+ 00 H Q
2 

= 0 a MnnHTYAhl T,' r:. T •• t;' T ... vconst; 

a T"-+ const • Ho, c apyroA cTopoHhl, ua aanucu aMnnHTYAhi T a 6peAToacKoA 

CHCTeMe KOOPAHHBT BHAH01 "'TO BMnnuTy.Qa T 8 caSiaaHa c npou eccoM, HAYlllHM 

C nepeBOpOTOM CUHHB, T.e. B CYlllHOCTH C HeynpyrHM npoueCCOM. TI09TOMy Mbl Mo-

lKeM C'IHT8Tb 1 "'TO 8MUnHTYAB T 6 npu 6ecKoaeqao 6onbwux v y6hiBa-eT. Ecnu 

Mbl npeAnOnOlKHM, 'ITO 9TO y6hiB8HHe UpOHCXOQHT QOCTBTO"'HO 6biCTp01 a HMeHHO, UpH 

" -+ 00 

I T ( 11) I ~ con st In a 11 , 
6 

r.Qe a < -1, {6) 

TO AHCnepCHOHHOe COOTHOWeHHe An~ T 8 {v) MOlKeT 6b!Tb HaUHCaHO 6e3 Bbl'IHTaHHit 

H Mbl nony"'HM 

ReT 8 (v) = .f jIm T 
8 

(11') ~. 
fT--co V-II 

{7) 

Y'IHThiBaSI caoll:cTBa qeTHOCTH aMnnHTY.lthi T {v) no 11 u nonaraSI 11 = 0, 

Mbl nony'IHM enHHCTBeHHO B03MOlKHOe B paCCMaTpHaaeMOli peaKUHH AHCnepCHOHHOe 

npaeuno cyMM : 

T {0) = _1 P 
6 TT J -Im_T_,§_(_II )_ 

d11 • 
v 

/4/ 
CymecTaoaaaue aToro npaaHna cyMM AnSI HyKnOHOB OTMe"'eHo B 
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llnH H8XOlKA9HBH 8M11llHTYAbl T.(Q), BXOAHlllel! B (8), HBAO 3 H8Tb 8MI1llHTYAY 

pacceHHHH ~OTOHOB aa 6apuoaax npH HH3KBX saeprHHX. PacceHHHe ~OTOHOB aa qac

THuax CO CI1BHOM 1/2, 38pHAOM 'e H 110llHblM MarHHTHblM MOM9HTOM IL IlPII 

/2,3/ 
M8llblX SHeprHHX paCCMOTpeHO B , rae rrony'l9Hbl ABB 119pBb!X 'lll9H8 B p83llD-

lK9HHH 8MI1lliiTYAbl paCC9HHHR no 3Heprllll ~OTOHOB. !13 STOll a M nlliiTYAbl nonyqaeM 

JlllH T 
6 

( 0) cneayiOmee 3Ra'leHBe: 

e 2 
T 8 (0)~ 2(1l-2iil). 

Y'lHTbiBasr H30TonuqecKyiO cTpyKTypy, nony'IHM 

AllR paCC9HHHSI Ha HYKllOH8X 

l+r t-r 3 2 ,2 2 ,2 2 
T(0)~2(1l'-2

3 -+ ll-2-) =(ll +ll l+(ll -ll )r, 
6 p n p n p n3 

ansr pacceHHHR aa E 

( 2 ,2) ( 2 ,2) 
T (0)~ ll .... 0 + ll .... - + ll .... o-ll .... - ' 3 • 

1:! 1:! 1:! 1:: 

ansr pacceSIHHR aa I 

(9) 

(10) 

( 11) 

ll 
2 (ll' ,._- ll' ~) 

T (0) ~ (ll' + ll' ) 8 n +it n (ll~:+- ll'..-- )
2
-8 8n I I (12) 

6 :r+ :r- k( k(3 .,(.. L k3 (3 2 

H ansr pacceRHHR aa A 

2 
T 8 (0)~21lA · ( 13) 

3aeCb lliTpiiXOM 0003H8'l9Hbl 8HOM81IbHbl9 M8rHIITHbl9 MOM9HTbl 'l8CTHU. 

TaKHM o6pa3oM, aMnnHTyaa T. (0) a npaaHne cyMM (8) HaM 113BeCTHa. Bhl

'lHCilRR HHTerpan B npaBOA 'lBCTil (8), y'IT9M, KB.K 6blll0 CKB.38HO Bblllie, TOJthKO 

+ 
BKllBA 0/IHlKal!WHX no M8CC9 p930H8HCOB. 3TO pe30H8HCbl (3 / 2 ) , KOTOpbl9 Mbl 0003-

HB'lHM qepe3 N• (1236), :r·(1383), 2· (1530).H pe3oaa.ac Ap. (1405) (1/2-). 

B KnaccB~HKallHH qacTBil no SU ( 6) -CHMMeTpllll pe3oHaHCbi N *, I* 11 E * npKHB.Jl

nelKaT 5S-nneTy, a A B - 70-nneTy. 3all(aTHM, 'ITO HaM H8JlO Y'ldCTh TBKlKe B pe

aKUHH y + I .. I+)I'-BIUIBJ:I OT nonJOCa, CBli31!1HHoro c A -'laCTHuel! B Ka'leCTBe IlPOMe

lKYTO'lHOro COCTOSIHHR, H B peaK!liiH y +A"" A + ·y BK/l~Jl OT nomoca, CBSI3BHHOrO C 

!.-'laCTHUel!. npH Bbl'IHC/l9HHH BK1l8AOB pe30HaHCOB B (8) Mbl orpBHll'lHMCSI 8 

npu6nulKeHHeM. Toraa MOlKHO acnollb30B8Tb scjxpeKTHBHhie narpaHlKHBHbl B3aHMo-

+ /1/ 
rtPtlr.TRlHI ne<"OifA Ofr.OR ( ::\/2 ) r. fOAm•OifAMI< !< mOTOifAM!o: : RRAnAifRhlA ... A .,m... 
~eKTHBHhill narpaHlKH8H B38HMOAelicTBHH A f3 c A, I 0 

H ~OTOHBMH Bbi6epeM B BHAB 

6 

-•r -r 

LA~(!o) y 
0) - "' 0 GA(3A(! Yl/1 YYYvA(!) 

2 Af3 s ll 

F ll"- TeH30p sneKTpoMarHHTHoro nonsr. BKnaa pe3oaaacoa Ht 

puc. 1. 

~ 

B* 

p 
p' 

p H C. 

npBB9A9M pe3yllbT8Tbl Bbl'lHCll9HHll: 

Allll pacceliHHSI HB N 

Te(Q).,E<:;Mm)ll2( N*+,o .. ~.o+y), 

AllH pacceHHHH HB E 

T ( 0) 
E(E+m)l 2 ( ... *0 _o )l+r 3 2(J- .... -

e ~2mM ll r::: .. t: +Y - 2-+ll = ... ~: + : 

Allll pacceliHHH HB I 
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1 BMnnaTy.Qbl T.(O) 1 BXO.Qli!Ilel! B (8), HB.QO 3HBTb BMnnaTy.Qy 

1 6apuoaax npu HH3KBX saepraHX, PacceHHue ~OToaos aa qac-

~ . 3BpH,[!OM 'e B nonHb!M M3rHHTHh!M MOM6HTOM 11 llPH 
/2 3/ 

MOTpeao B ' , r,[le nony'Ieahr llBa nepshrx qneaa B pasno-

:ceHHBH no SHepr.IUI ~OTOHOB, J13 STO:li a :.!nnaT y.Qbl nony'IBeM 

ee 3Ha'Ieaae: 

e 2 T 8 (0) .,2(p.- """2D)). 

liH'IeCKYIO CTPYKTypy, nony'IBM 

.noaax 

l-r 3)2 ( ,2 2) ( ,2 2) 
+ p. ~2 = p. + p. + p. - · p. , ' 

n p n p n 3 

( 2 ,2) ( 2 ,2) 
I= P...,o+ P...,_ + P. ... o- P. ... - ,3 • 

I:! I:! t:: 1: 

, 2 ~ 

p.I_) 8 kf + iEkfJ (p.i:+- p.' _ )2-8 8 (p.~'*-- p.'.'i.'l_) 

2 T 8 (0).,2p.A. 

I kJ fJ 2 

(9) 

( 10) 

(II ) 

( 12) 

( 13) 

;03HB'IeHbl BHOMBnbHble MBrHHTHhie MOMeHTbi 'IBCTiU:(, 

.rnnaTyaa T • (0) B npasune CYMM (8) HBM I£3BeCTHa, 8&~
IO:li 'IBCTI{ ( 8) 1 Y'ITeM, KaK (5l,rno CKB3BHO BhiWe

1 

TOJihKO 

Ce pe30H81IC OB, 3To pe30H8HCb! (3 / 2 ), KOTOpb!e Mb! o6os-+ 

• I•(1383), 2'" (1530).x pesol!a!Ic AR (1405) (1/2-). 

:1: no St1(6) -CHMMeTpaa pesol!aacbr N~I.* a: 2* npHaall-

70-nneTy, 3aMeTI!M1 'ITO HBM HlUIO Y'I~CTb TBK)f{e B pe

lT non!OCa, CBH34Haoro C A -'IBCTHUe:li B KB'IaCTBe !IPOMe

B peaKuHa y +A .. A+ y BKn~a OT non10ca, CBH3Bl!aoro c 

II9HHII BKllB,[lOB pe30HaHCOB B (8) Mbl OrpBHB"'HMCH 8 -

lO)f{HO BCUOnb30B8Tb 34xJ>eKTHBHbl9 llarpal!)f{HBHb! B34HMo-

+ / 1 / '2 ) r. f\.<!nll'nHAMII' II' m<YT'nHAMI{ : l'IRA OAHifh!A R A ""'-

34HMO.QeficTBHH A f3 c A ,I. 0 
a ~OTOHBMH Bhr6epeM D BH.Qe 

6 

LAtf'CI.o) y o F + s.c., G A(3A (l: )y 1/1 y y Y..,t/JA(I.o) p. ... 
2 Af3 s p. (14) 

F p. ... - Teasop sneKTpoMaraaTaoro nonsr. BKnaa pesoaaacos aal!aeM no aaarpaMMe 

pac, 1, 

a* 
p 

p H C, 

npiiBe,[leM pesynbTBTh! Bbl'lHCneaall: 

ansr pacceHHHH ua N 

Te(O)-= E(::Mm)p.2( N*+,o .. rr-.o+ y), 

ansr pacceHHasr aa 2 

T(O) E(E+m)l 2 (-•o ... o )1+r 3 2(=-E- )1-r3 l 
8 "'TmM p. c:. .. c:: +y -2-+p. .. +y -2- ' 

,[lllH paCCeHHHH HB I 

7 
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E(E+m) 2 *+ + ._ - ] [ 2(..-*+ ..-+ ) 2( •- "<'- )] T (0);---1[11 ( :r ... :r +y)+I1 2 (I ... I +y) 8 n+ 11 "- ... "'- +y -11 :r ... "'- +y • 6 
4mM k' 

E(E+m\. ..-_ + •- - ))2 2(..-o ) (M'+m) 2 2 
·ic • l-8 o0 l--'ll1("- · ... ! +y)-11(:r -+I+y -2p " ... A+y- GA~o 

t o t 3 o Bm M M '( E '+ m) f:J Y 

(17) 

H .:<nH pacceHHHH aa A 

o (M'+ m) 2 
2 

T (0);E(E+m~2(I*o .. A+y ) -2112(I ... A+y)-M'(E'+m)G A {JAy. 6 
2mM ( 18) 

E- saepraH 6apuoaa B pacnaAe B* ... B + y B CIICTeMe IIOKOH peaoaaaca, M -

Macca peaoaaaca, E' - SHeprHSI 6apHOHa B pacllaAe ArrA(I~+Y, B CHCT9Me IIOKOSI 

A {3, M' - Macca A {3 • 

CpaBHIIBaH (10) H (15) nnH aMrrnHTYAhi T~ 2 l0) , rrony'l.aeM 

, 2 2 

11p-11n;O, (19) 

HJIH, TaK KaK HaM H3B9CTHbl H3 SKCIIepHM9HTa 3HaKH aHOMa1IbHOrO MarHHTHOrO 

MOMeHTa npOTOHa H MarHHTHOrO MOM9HTa He~TpOHa, 

11'P+11n;O. 

3To cooTaoweaHe coarranaeT c peaynbTaToM, 

cKoM6naupoaaao c'usaecTRhlM pesynbTaToM SU(6) 

11 P = 3, 11 n = - ·2 

/51 
IIOJiy'l.eHHbiM B , H, 

~CHMMeTpHH ~;-.l. 
11 n 2 

(20) 

6YAY'I.H 

t AaeT 

(21) 

( P. HCTP.nHbiX M8l"Ft~TOHRX). 'tfTO P.J:tXO!lU~("'q '?- 'X()OOTJJPV r0rJHH'"t4'JX ~ ~l(t:;n~ntf,A'E'"fTI'"n.f 

CpaBHHBaH (10) H (15) nng aMIIJIHTYIIbl !'
6
'

1
, IIOJiy'l.aeM COOTHOWeHHe 

11 ( N*+, o ... N +, o+ y) = 1, 11· 2y2 11 (p), 
~ (22) 

KOTOpoe HaXOAHTCH B ynoaneTBOpHTeJibHOM COrJiaCHH C SKCnepHMeHTOM, SKCIIepB

MeHT naeT 1,25 BMeCTO nepaoro MHOJKHTeJIH B IIPaBO~ 'l.aCTH (22), YIMe!OWeecsr 

paCXOJKJleHHe MO>KHO 06'hHCHHTb TeM, '!.TO He Y'!TeH BKJiaA S -COCTOHHHH B HHTe-

rpan (8). 

8 

J.13 CpaBHeHHH (11) H (16), a TaK>Ke (12) H (17 

HIIH Mbl CpaBHHBaeM UJ!H aMIIJIHTYII 
r<,, < 2, 

6 H T 6 non: 

11(E*D·- ... E 0 '-+y)=l.Q7· v~'(E' 0 '-), 

......r o + - +-o 11<.~ . • - ... I .-.o+yl=l,07·v2 11 '<I • · ). 

Bee COOTHOWeHHH (22) II (23) HaXOUHTCH B XOpOW 

Ill 
MH pa60Tbl 

THU, KpOMe E 

II C 

H 

H (23), llnH E H 

IIpeJlCKa3aHHHMH SU (6) -CHMMeTp 

I- naeT 1 BMeCTO rreoeoro MHOJKH1 

I- SU(6 )-CHMMeTpHH naeT 0 JlJI : 

HOWeHHl! H 11'(I-)=11'(E-)=0,02611(P) nnst rrpaBbiX '!aCTei 

HOWeHHH nnH E- H r He rrpOTHBOpe'!aT pesynbTaTaM 

CpaBHHM BhlpaJKeaag ( 12) n ( 17} nng aMIIJIHTYilhi 

H (18). Y'ITeM IIpH STOM COOTHOWeHHH (23) H H3BeCTH 

COOTHOWeHI!e 11("£*
0 

... A+y) =i211("£ 0-+A+y), rronyqeHHOe TaK 

y'!eT BKnana pesoHaHca A R He AaeT HHKaKoro rrono~ 

/1/ 
TaKHM <jJaKTOM Mbi CTaJIKHBanHcb H a pa6oTe , BosMo. 

'!.TO Korna 6naJKal!wal! rro Macce pesoaaHc He rrpHHanneJK 

y'l.eT JIHWb OJlHOro STOrO p930HaHCa II H906XOilHMO pac 

>KyTO'!HbiX COCTOSIHI!l!, 

0TM9THM B 3aKJII0'1.9HII9 HHT9p9CHbil! QJaKT, '!.TO IIOJ. 

COOTHOWeHIIH Jl1IH Mal'HHTHbiX MOMeHTOB panHaUHOHHbiX p. 
..,•+. o -•o 
.<. H l: B rrpenene, Korna MaCChi 6api!OHOB N,I 

CTBVIOWHX HM D930HaHCOB N* I* H 2* DR'F.'Hhl. B T'C 

HOWeHHH, nony'l.aeMhie a SU(6) -CHMMeTpHH, KOTopaH 

Mace acex 'I.BCTHU, axonHWHX a 56-rrneT, ITpHHowy 6nar 

o6paTHBW9My MOe BHHM8HH.e Ha STOT !jlaKT, 

ABTOp !IpHHOCHT HCKpeHHIOIO 6nal'OAapHOCTb n.n. ( 
pa6oTe H rrone3Hhie o6cy>KneaaH, a TaK>Ke C.E. fepaCHM< 
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*+ .. I\ y) + I-'2(I*-... I- + y)] '\e+ [,.. 2 (I*+ .. I\ y)- I" 2(I"-... I-+ y)] . 

+ •- - )]2 .,, 2(Io .. A+ )- (M'+m)2G 2 o 
{,..cr•+ ... I+yl-,..O: ... I+ y -"1'- y M'(E'+m) A(l- y 

(17) 

2 0 
•A+y)-21-' (I -.A+y) (M '+ m)

2
G2 

M '( E '+ m ) A fJI\ Y . 
( 18) 

B pacna.Ae B* ... B + y B CHCTeMe noKOH peaoaaaca, M -

:'lHeprH R 6apHOHB. B pa.CUB.A e A(J-+A(I'l+y B CHCTeMe UOKOR 

( 2) 
( 15) AnR a.MnnHTYAhi T 

6 
lO) , nony'iaeM 

, 2 2 
1-'p-p.n=O, 

( 19) 

I'Hbl H3 SKCnepaMeHTB. 3H8KH B.HOMB.nbHOI'O MB.I'HHTHOI'O 

-fHTHOI'O MOM9HTB. H9HTpOH8 1 

1-''P+p.n=O. (20) 

151 
nony'!eHHbiM B 1 H, •enaAaeT c peaynbTBTOM, 6yAy<~a 

p. 3 
~CHMMeTpHH ...:...L = --

p.n 2 
HhiM pe3ynbTBTOM SU( 6) , ABeT 

1>= 3 , fln=-2 (21) 

tfTn f-J.«:lXOflJ.fT("'q ~ 'XODOTIJPV f'0r.T1tH'""t.fP ~"; <::~ol(~ !l fH"!'t'V€1'J.tT""f 

,,j 
) AnSI 8MUnHTYAbi T e 1 nony'iaeM COOTHOW9HHe 

2y2 • N +, 0+ y) = 1, 11· -~- p. (p), (22) 

9TBOpHTenbHOM Corna.CHH C SKCUepHM9HTOM 1 SKCUepB

PBOI'O MH O)I{HTen SI B UP8BOH "'B.CTH (22). YIMeJOD.Ieecsr 

IITb T 9M 1 'ITO He Y'IT 9H BKnaA S -COCTOSIHHR B HHTe-

J13 Cp8BH9HHSI ( 11) H ( 16) , a TB.K )I{9 ( 12) H ( 17) ( nocneAHHe ABa Bbrpa)l{e-

(I) ( 2 l 
HHH Mbl cpaBHHBaeM Ansr aMnnHTYA T 

6 
H T 

6 
nonyqaeM 

0 - 0-,..o::..,·- .. E . -+ y)= 1,07· ,!2,..'(E' ) , 

...+- - +-o ,..c2 .-,o .. I+,- ,o+y) =l ,07· v2 ,..'(I · ' ). (23) 

Bee COOTHOW9HHSI (22) H (23) H8XOARTCS! B XOpOWeM CornaCHH C pe3ynbT8T8-

111 
MH pa60Tbl H C npeACK838HHRMH SU (6) -CHMM9TpHH, KOTOPB.R AnSI BC9X 'IB.C

I- ABeT 1 BM9CTO ll9PBOI'O MHO)I{HTenR B ll08Bbl X 'IBCTRX (:.:!2) THU, KpOMe E H 

H (23), llnSI E H I SU(Ii)-cH MMeTpasr AaeT 0 AnSI neBblX 'IB.CTelf 9 THX COOT-

HOW9HHH H fl'(I-) = fl'(i:-) = 0,0261-'(p) AnSI npaBblX 'IB.CTeH, TaKHM o6pa30M, H COOT-

HOWeHHSI AnSI E- H r He npOTHBOpe'!aT pe3ynhT8T8M SU(6) -CHMMeTOHH. 

CpaBHHM Bbrpa)l{eHHSI (12) H (17) AnSI aMnnHTYAbi T(!l(O) H Bbrpa)l{eHHH (13) .e 
H (18). Y'ITeM npH 9 TOM cooTHOWeHHR (23) H H3Be CTHOe H3 SU(6)-CHMM9TPHH 

•o - o 11 I 
COOTHOWeHHe p(I -+A+y) =v2fl(I -+A+y), nony'!eHHOe TB.K)I{e B , Mbl BRAHM, 'ITO 

y 'leT BKnaAa pe3oaaaca A l'l He AaeT HHKB.Koro nonO)I{HTenbaoro oe3VnbTaTa. C 

Il l 
TaKHM <jle.KTOM Mbi cTanKHBanHcb H B pa6oTe , Bo3MO)I{HO, s To o6'bHCHReTCR TaM, 

'iTO KOI'A8 6nH)I{B.HWHH no MB.CCe pe30H8HC He npHHB.Ane)I{HT 56-nneTy , HeAOCTB.TO'IQH 

y'ieT nHWb OAHOI'O STOI'O pe30H8HC8 H He06XOAHMO paCCMOTpeHHe ApyrHX UpOMQ-

)I{YTO'iHblX COC TOSIHHH, 

0TM9THM B 38KniO'i9HHe HHTepeCHbiH !jlaKT, 'ITO nony'leHHble B ABHHOH pa60TQ 

COOTHOW9HHR AnSI M8I'HHTHblX MOM9HTOB p8AH8UHOHHblX p8Cll8AOB p e30H8HCOB N*+ o,_ 
,..•+, o -•o 
~ H l:: a npeAene, KOrAa MaCChi 6apHOHOB N,I H E H M8CCbl COOTB9T-

CTBVIOWHX HM OQ30H8HCOB N* I* K 2* PA'RHhl, 'R T O'lHOC:T'R rrenexonHT f\ COOT-

HoweHHH, nony'iaeMbie B SU(6) - CHMMeTpHH, KOTopaSI npeAnonaraeT paseHCTBO 

Macc scex qacTHU, BXOASIWHX B 56-nneT, flpHHowy 6naroAapHOCTh A.B. E!jlpeMosy, 

o6paTHBW9MY MOe BHHM8HH9 Ha 9 TOT tPB.KT , 

AsTop npHHOCHT HCKpeHHIOIO 6narOA8pHOCTb n.n. ConOBb9By 3 8 BHHMSHHe K 

pa6oTe a none3Hbre o6cy)I{ASHHSI , a TBK)I{e C.E. f epaCHMOBY 3a ueHHbre 3B.Me'iaHHSI. 
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