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llopOAHbiX B.C., CTpyMHHCKHil E.B. P2-3928 

3neKTpoMarHHTHaSI paanoCTb Mace E -rHrrepoHoB 

C HCITOnb30B8HHeM rrp8BHn CyMM rrpH KOHeqHoil 3HeprHH AnSI BHpTyanbH0-

1"'0 KOMITTOH-3!jxpeKT8 B blqHcneHa 3 neKTpOM8I"'HHTH8SI p83HOCTb M8CC e -I"'HITe

pOHOB, Peaynb T 8Tbi HaXOASITCSI B xopoweM cornacHH c 3KCrrepHMeHTOM, 

npenpHHT 06be,L\HHeHH0£'0 HHCTHTyTa H,L\epHbiX HCCJie,L\OBaHH~ . 

,ll,y6Ha, 1968. 

Dorodnykh V.S., Struminsky B.V. P2-3928 

Electromagnetic Mass Difference o f E -Hyperons 

The e lectromagnetic mass difference o f E hyperons has been 
calculated by using the sum rules for a finite ener gy of a virtual 
Compton-effect The r esults agree well with the experimental data. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1968 
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B HenaBHHX pa6oTax 6binH Bbi'·mcneHbl aneKTpoMarHHTHbie pa3 HOCTH Mac e 

npoToHa H Hei1TpoHa /1 / H K
0 

-Me30HOB 121 • 

0CHOBHaH HlleH 3THX pa6oT COCTOHT B TOM, qTO npH Bb!qHcne HHH pa3-

HOCTH MaCe f1 T =1 yqHTb!BaeTCH BKnan Bb!COK03HepreTHqeCKOH o6naCTH, KO

TOpb!H OUeHHBaeTCH C IIOMO!llb!O rrpaBHn CyMM llnH KOHeqHoli: 3HeprHH. 
3 

AHanorHqHaH CHTyaUHH HMeeT MeCTO IIpH BhlqHCneHHH sneKTpOMai"'HHT-

Hoif pa3HOCTH Mace E -rHrrepoHoB. B HacToHmeif pa6oTe 

MeTOilhl / 1,2 / nnH BhlqHcneHHR sneKTpOMarHHTHO H pa3 HOCTH 

nepOHOB. 

Mbl IIpHMeHReM 
..... 

MaCe /::!- I"'H-

B HH3llieM nopHnKe no e 2 sneKTpoMarHHTHaH pa3HOCTb Mace anpoHOB 

BhlpaMaeTCH qepe3 ycpenHeHHY!O no CnHHaM aMIInHTYllY BHpTyanbHOI"'O KOMn-

TOHOBCKOI"'O paCCeRHHR Bnepell Ha COOTBeTCTBY!OlliHX qaCTHUaX: 

11M= 
1 

f 
TIll-' ( q 2 , II ) 

d 4 q ( 1 ) 

pq 
rne II = -m- - 3HeprHH cpOTOHa, p - HMrrynbc anpoHa, m - ero Macca. 

KHHeMaTHqeCKaR CTpyKTypa aMIInHTYllbl BHpTyanbHOI"'O KOMIITOH-3cp¢eKTa Bile-

pen HMeeT BHll 

npH BblqHcneHHH aneKTpOM8I"'HHTHOH p83HOCTH M8CC B8MHO 3HaTb 8CHMIITO

THqecKoe IIOBe.O.eHHe 8MIInHTy.O.bl BHpTyanbHOI"'O KOMIITOH-a¢l<jleKTa. ACHMIITQ-
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THqecKoe noBeAeHHe aMnnHTYAhi MO~Ho onpeAenHTb cornacao HAeonorHH no

mocoe PeA~e. AcHMnTOTHKa aMnnHTyA, HcnonbayeMbiX npH BbJqHcneHHH paa

HOCTH Mace, OTBeqaJOLUeil: /l T = 1 , onpeAenSieTCSI A 2 -TpaeKTOpHeH, AnSI KO

Topoil: a (0) = 0,3 fo 0,5. ITpH 6onbUIHX " aMnnHTyAa t 
1 

...... a (O) , a aMnnH-

TyAa • B cHny ·3Toro npH BbiqHcneHHH aMnnHTYAhi t 2 

MO~HO orpaHHqHTbCSI BKnaAOM 6nH~aii:UIHX pe30HaHCOB. AMnnHTYAY t l Mbl 

3anHUieM B BHAe 

t 1 = t 1 (pole) + t 1 R (3) 

rAe 

"'a(Ol +(-v)a(Ol 

sin rra ( 0) 
( 4) 

llnSI Toro, . qT06bi onpeAenHTb peA~eBCKHil: BbiqeT f3 ( q 
2

) , Mbl BOCnOnb3yeM

CSI noaBHnaMH CVMM AnSI KOHeqaoil: 3HeorHH3 

2 
.... 1 

f d v 2 lm t 1 ( pole ) = f3 ( q 2 
) 

0 

2 ( " 
1 

) a( o) + 2 

a (0) + 2 (5) 

M bi npeAnonaraeM, qTo aMnnHTyAa t l(q 2 , ") B o6nacTH ManhiX " onHCbi-

eaeTCSI peaoaaHCHhiMH BKnaAaMH OT f2 H • E* ( 1530) H cooTBeTCTBeHHO 

3TOMY napaMeTp VI Bbi6Hpa e TCSI TaK, qT06bi B neBylO qaCTb 

v = _g_2 + M 2 - m 2 
nH BKnaA TOnbKO 3TH COC TOSIHHSI, a HMeHHO 

1 
--'-:

2
:-m __ ...;..;.._ 

(5) AaBa-

, rAe m-

Macca a -rHneooHa , M - MaCCa H306aObi !; * ( 1530), 

BKnaA ~ -nonroca B 3 neKTPOMarHHTHYIO nonpaBKy K Macce AaeTCSI ew-

00 

llM(l=:-pole) = ~ f 
" 2 0 

dx 
1/x 
f 

X -
x(l + --) -vx 

4m 2 
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(6) 

g M - 3neKTplPJeCKHH H MarHHTHbiH cjlopMcjl8KTOpbl rHnepoHa. 

BKnaa E* -nonmca B 3neKTpOMarHH THym nonpaaKy K Macce aaeTCH 

Bbipa>KeHHeM 

f 
dx 

X 
0 

,;;- ( 2) 3/2 x-v 
f d v 

-,;-:; ( x + M 2 - m 2 )2 + 4 m 2 v 2 

rae p.* -MarHHTHhiH MOMeHT nepexoaa l::* ... E + y 

cjlaKTop n epexoaa E* ... E + y 

( 7) 

. 
F * (x) - cjlopM-

8 hi'IHCnHB Bhi"JeT Pea)I<e c rroMOIUbm rrpaaHna cyMM (5), Mbi rrony"laeM 

awpa>KeHHe ann pea>Ke-aKnaaa a norrpaaKy K Macce 

(a(O) + 2)r< 
1 + a (0) 

) r<-3-) 

3am 2 2 
~M =--- I 

B 16 IT 
a (0) IT a (0) 0 

r < 2 + sin 
2 '} 

dx x 

a CO) 
I+ -2--

)
a(0)+2 

( Ill 

+ ------------------------------
m4 (1 + _x __ ) 

4m 2 

(8) 

f"}OCKOnbKy B H8CTOHIUee BpeMH OTCyTCTBymT 3KCrrepHMeHT8nbHble aaH-

Hhle 0 cjlopM~8KTOp8X E -rHneponoa, Mbi aocrronb3yeMCH aanee pa3Ho-

ro pona coo6pa>KeHHHMH CHMMeTpHH. KaK H3BeCTH <' H3 3KcrrepHMeHTa , cl>opM

cl>aKTopw HyKnOH8 C 6onbiUOH TO"iHOCTbm yaoBneTBOpHmT COOTHOIUeHHm 
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g p 

E 

1 

f.lp 

gP 
M 

1 n 

'-'n 
gM 

gn 
E 

=0 gP 
E 

= (1 + 
q ) -2 

0,72Bev 2 

3TH COOTHOWeHH51 MO>KKO rrony"'HTb, HarrpHMep , H3 MOAenH KB8pKOB . Kpo-

Me TOf'O, H3 MOAenH KB8pKOB cneayeT g p g* . 0CHOBhlB85!Cb H8 8 THX 
' E 

/C006pa>KeHH5!X , Mbl 38riHllleM cjlopMcjl8KTOpbl E' -rurrepOHOB B BHAe 

& E= e(l+ 

2 
_q __ )-2 

m 2 
' gM =f.' ( 1 

0 

q 2 -2 
+---) 

m2 
0 

, F * = (1 + q 
2 

) -2 
m 2 

0 

I1apaMeTp 
2 

mo Mhl Bhl6epeM T8KHM o6p830M, "'T06hl CpeaHeKB8Ap8TH"'Khl A 

(9) 

paaHyc E -rHrrepoHa, aasaeMhiii (9) , coarraaa n co cpeaKeKaaapaTH"'HbiM pa-

aHycoM E - rHrrepoKa, KOTopwii cneayeT H3 Moaenu aeKTOpHoA AOMHHBHT-

HOCTH An51 ¢opM<jJ8KTOpa 

2 1 2 
~ = 3 m 2 + --

3m 2 ( 10) 
0 p ¢ 

l-13 cjlopMynbi ( 10) m 2 = 1,73 r as 
2 

Mbi rrony'-!aeM 
0 

MarKHTHhle MOMeHT hl E' f'HIIepOHOB Mbl liB HAeM HB OCHOBe §!!.ill 
CHMMe T pHH, BBOAH

1
0JlHBKO, rrorrpaBO'-!HbiH MKO>KHTenb m N /mE' , y"'HTbiBBIO-

lliHH p83HOCTb MBCC KyKnOHB H 

HeT OHBX) 

"=-=-0,93 I' E o - 1.86 

E -rnrrepoHa . Mbi rrony'-!aeM ( B E -Mar-

1.1 * < E 0 
) = 2,63 1.1* < E -) - o . 

PeaynhTBTbi "'HCneKHbiX pac"'eTOB OK83biBaJOTC51 c neayJOlliHMH! 

rrpu a ( 0) = 0,5 

rrpu a ( 0 ) = 0,4 

6 

m~- · 

m __ _ 

= 

mE o .. 6,28 M3B 

m Eo .. 6,88 Mas. 

3TH peaynbT8Tbl He 

3K8"1eKHeM 

B 3aKnJO"'eKHe Mbi 

xenua3e 38 o6cy>KAeKH e 

riOnKeHHH "'HCneKHblX paC 

n . 
1. ¥.Srivastava, Phys. 1 

2. r.M.3HHOBbeB, B.B.CTp} 

8. A.Logunov; L.Soloviev 



q 
) 
-2 

0,72Bev 2 

1ep , H3 MOLlenH KBapKOB , Kpo

g* , 0CHOBhlB8RCb H8 STHX 

E - rHnepoHoB a BHLle 

-) -2 ' F * = ( 1 + _ _,q'-2-:--) -2 

m~ (9) 

T06hl CpeL1HeKB8Llp8THqHhl~ 

I CO cpeJlHeKB8Llp8THqHbiM pa

MOLlenH BeKTOpHO~ LlOMHHaHT-

(10) 

2 
f a a . 

bl 1!8~JleM Ha OCHOBe ~ 

Tenb m N I mE , yqHTbiBaiO

• M bl nonyqaeM ( B ~ -Mar-

!,63 ll* ( E -) - o . 

I cneJlyiOUlHMH: 

~- · - m i: o • 6,28 M:;~a 

m Eo '"' 6,88 Mas. 

j 

3TH pe3ynbT8Tbl H8XOL1RTCH B XOpOUleM COrnaCHH C SKCnepHMeHTanhHbiM 

3HaqeHHeM 

m...., _ , - mE o -= 6,5 + 1 ,0 M:;~ a. 
~ -

B 3aKniOqeHHe Mbl XOTenH 6bl no6narOJl8pHTb n . .n.ConoabeBa, A.H.Taa

xenHL13e 3a o6cy*JleHHe H r .M.3nHoabeaa 3a o6cy*JleHHe H noMOUlb npH Bbi-

nonHeHHH qucneHHhlX pacqeToa. 

flHreparypa. 

I. ¥.Srivastava, Phys. Rev. Lett., 20, 232 (1.96 8). 

2. r.M.3HHOBbeB, B . B.CrpyMHHCKHR. ITperrpHHT OJ1RJ1 £2-3853, 1Jy6Ha , 1968. 

3. A,Logunov; L.Soloviev, A. ·Tavkheliedze. Phys,Letters 24B, 1. 71.(1.967). 

PyKonHCb nocTynHna a H3 AaTenbCK HA oTa en 
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