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Eaprenh P. P4 - 10954 

CneKTpanbHWe npeacraBneHHH aneKrpoMarHHTHWX $opM$aKropoB 
HyKnOH8 

PaccMaTpHBalOTCH Heo6xOQHMbie H aocraTD'lHbie ycnDBHH anH cywecr

BOBBHHH npeACTaBneHHH neaepa-rHnb6epTa-Cyaaplll8H8, naeTCH JlOK838-
TenbCTBO, 'lTD cneKrpanhHoe npeacraBneHHe, npeanm•<eHHoe E.B.rewKeH6el!-

HOM H A.H.KoMe'leM, aKBHBaneHTHO H3BeCTHDMY npencraBneHHID Hocra-

JleMaHa-nal!coHa. 

Pa6ora BbmonHeHa B J1a6oparopHH reopeTH'lecKoll $H3HKH OJ;I.SH1. 

llpenpiiHT 06'1oe.IUIBeRBOrO BBCTBTYTA •JlepBWl[ BCCJifiJIOa&BBI • JlY6aa 1977 

Barthel R. P4 - 10954 

Spectral Representation for Electromagnetic 
Form Factors of Nucleons 

The necessary and sufficient conditions for the 
existence of the Deser-Gilbert-Sudarshan representation 
are considered. It is shown that the representation 
published by B.V.Geshkenbein and A.I.Komech is equiva-
lent to the usual Jost-Lehmann-Dyson representation. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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TeopeTuqecKoe o6'bJICHeuue 3KcnepuMeHTanbHhlX pe
lynLTaToB no rny6oKoHeynpyroMy paccexHHro lneKTPOHOB 
Ha HyKnOHaX Ha OCHOBe 0611\HX DpHH~HDOB noKanbHOH I< BaH
TOBOH Teopuu nonJI BhllBano nepecMoTp BhlBO~OB cneKT
panbHhlX npe~cTaBneHHH 3neKTpOMarHHTHhlX ~OpM~aKTOPOB 
HyKnOHa. llyCTb f ( q ) - TaKOH ~OpM~aKTOp /Macca HyK
noHa m p = 1 , p = (1, Q ) - qeThlpeXHMnynbC HyKnOHa B CHCTe
Me . DOI<OJI, q = ( q O , q ) - qeThlpeXHMnynbC BHpTyanbHOrO 
~OTOHa/. 

" 11 2/ llpe~cTaaneHHe HocTa-JieMaHa-~aucoHa • npHHH-
MaeT ~nJI Tai<HX ~OpM~aKTOpOB cne~ytOil\HH BH~: 

f(q)=dq ) r ct3u t"ctt..2 o(q2-<<l-li)2 -A.2)IJI(A2.1iin. 
0 ~ -- 0 I ui<S.1 ( 1- y1-il'2)2 

/1/ 

B uaa6onee o6meM cnyqae ouo ~oKaJaHo B pa69T<3 ~ 
llpe~CTaBneHHe ~e3epa- runb6epTa-Cy~apwaHa 4

'
5 

+1 "" 2 2 -> 
f(q)= ( da ( dA. E(q 0-a)o((q

0
-a) -q 2-A. 2 )p(A 2 .a).j2/ 

-1 a2 
~ 161 

I<OTOpoe ~OKa3aHO B nt060M DOpJI~Ke TeOpHH BOlMYil\eHHH 
accne~oaanocb B pa6oTax 17 •

81 

B 181 Mhl ~oKalanu, qyo ~nJl cnpaae~nHBOCTH npe~
CTaBneHHJI /2/ COBMeCTHO C 0611\HMH DpHHUHDaMH Heo6xo
~MO H ));OCTaToqHo, qyofihl 

2 -
C(x ,x

0
) Go S'( R+ x R ), /3/ 

r~e 

3 



2 2 2 2 2~2~ 
C(K ,x0),tfl(K .yx

0
- K ), c (x

0
)cfl (x

0
-x .1x I)"' 

= 1 -iqx 
~rr)4 fe f(q)d4q. 

HJ npe.ncTasneHHJl HocTa- JleMaHa- )J.aiicoHa cne.nyeT, 
'ITO o6o611\CHHaJl cilYHKD;HJI <I> (K 2• I xI ) JIBJIJICTCJI no BTopoMy 
apryMCHTY u;enoii, 'ICTHOH aHanHTH'ICCKOH cilYHKD;Heii no· 
pJI.ZJ;Ka u Tuna ,MeHLwero unu pasHoro 1. 3Ha'IHT, ycnosue 
131 .ZJ;CHCTBHTCJILHO .ZJ;06aBO'IHO H HC BLinOJIHJICTCJI B TCX 
cnyqagx, Kor.na cfl(K 2. iy) pacTeT 3KcnoHeHu;uanLHO .ZJ;nJl 
6onLwux y. B paMKax Teopuu BOlMYII\CHHii TaKHe pacnpe
.ZJ;CJICHHJI HC B03HHKaiOT. HCXO.ZJ;Jl TOJILKO Hl 0611\HX npHHD;H· 
noB JlOKaJILHOH KBaHTOBOH TCOpHH nOJIJI, MLI noKa3aJIH, 'ITO 
CYII\CCTByeT MO.ZJ;HcilHKaD;HJI npe,D;cTaBJICHHJI )J.e 3epa • runL-
6epTa- Cy.napwaHa, B KOTopoii, o.nHaKo, cneKTpanLHaJI cilYHK
D;HJI Onpe.neneHa TOJILKO Ha HCKOTOpOM no.nnpocTpaHCTBC 
npOCTpaHCTBa IIIBapu;a OCHOBHLIX cilyHKD;HH /S/. 

Ha ocHoBe pa6oTw /7/ li.B.rewKeH6eiiHoM u A.H.Ko
Me'leM B 191 6wno npe.nno)l(eHo u .noKaJaHo npe.ncTasneHue 

+1 "" 
f(q)=c(q 0 ) J da J dA.

2
8(q2 -2l<ila-A.2}h(A2 .a).l4/ 

1 ---
- 2(1-y1-a 2) 

)J.oKa)l(eM, 'ITO cneKTpanLHoe npe.ncTasneHue /41 ecTL 
He 'ITO HHoe, KaK npe.ncTasneHue HocTa- JleMaHa- )J.aicoHa. 
HeT:fY.ZJ;HO ycTaHOBHTL npJlMYIO cBJilL :we)l(.ny 'I'(,\ 2,! u I) H 
h(,\ .a): 

2 nr <, 2 2 1 .a 2 
7TT A -a .a)""--;;- a;;- h (,\ ,a). 151 

2 ~ 
U.enecoo6paJuo 'I' (A • 1 u 1 ) paJ.nennTL Ha .nse qacTH: pac-

2 ~ - 3 ~ 
npe.neneHHe '1'1 (,\ • !u I) ~ S ' ( R+ x ( R -0 ), 0+ (3)), KOTopoe B 
TO 'IKe u"' 0 To~ecTBCHHO paBHO HyJllO, H 'I' 2 (A 2 .1 i! I ) , 
HMCIOII\CC HOCHTCJIL no BTOpoii nepeMCHHOH TOJILKO B Ha'lane 
Koop.nnHaT • TaKoe paJ.neneHue scer.na BOlMO)I(HO. HJ 
'l'(,\2,!ifl},.,'l'1 (,\

2,!ul}+'l'2 (,\ 2,1u!), O'ICBH.ZJ;HO, CJIC.ZJ;yeT, 'ITO 
f(q),.,f 1(q)+f (q) H h(A2 ,a)=h 1(,\2,a)+h 2 (,\2, a). llpe.n-

CTaBneHHe RocTa-JieMaua-)J.aiicoHa 111, npe.ncTasneHue 
141 H ypaBHCHHC 151 cnpaBC.ZJ;nHBLI H Ka)I(.ZJ;OC B OT.ZJ;CJILHO" 
CTH .ZJ;JIJI COOTBCTCTBYJOII\HX CJiaraCMLIX. 

4 

\I 

' 

\I 
.\ 

PaccMOTPHM nepsyro 'laCTL. Bse.neM B 111 ccllepuqec-
~ 

KHC KOOp.ZJ;HHaTLI .ZJ;JIJI BCKTOpa U H npOHHTerpupyeM no 
yrnaM. llocne JaMeHw nepeMeHHLIX (lul~a .A.2 ~A.: - a2 ) 
nony'IHM, 'ITO 

f1(q)= _rrc(qo) 

!<i I 

1 "" 2 2 2 
( da a ( dA 'I' 1 (,\ -a ,a) X 

0 --
2(1-y1-a2) 

~ 2 2 ~ 2 2 
X e (2 I q I a - A + q ) e (2 I q I a + ,\ - q ) . 

fiO.ZJ;CTaBHM B 3TOT HHTerpan COOTHOWCHHC I5I.HcnOJIL3YJl 
2 TO)I(.ZJ;CCTBO '1'1 (,\ • 0) '= 0, nocne HHTerpHpOBaHHJI no 'laCTJIM 

nony'IHM 

+1 
f1(q)= ( (qo) r da 

-1 

"" 2 2 ~ 2 2 
( d,\ o(q -2]q la-A lh 1(X .a). 

2(1-y1-a2) 161 

PaccMoTpHM BTopyro qacTL. CTpyKTypa cneKTpanLHoii 
cilYHKD;HH '11

2 (A
2 .1 u I ) HlBCCTHa. llono)I(HM 

IJI2 (,\ 2. I~ I)= : 

I u I 

N 

I 
k=O 

(2k+ t>< I ~ 1 > 2 > o u -a k (,\ , 171 
(2k }! 

2 -
ak (A )~ S '( R + ). Tor.na Hl 151 u 17 I cne.nyeT, 'ITO 

N (2k) 
h (A 2 

, a),, - 1- I (j (a) a (A 2 ). 181 
2 2 7T k- 0 (2k) ! k 

llo.ncTaBHM 17 I B 111 u, HHTerpupyJI no yrnaM, Haii.neM, 
'ITO 

+1 oo N (2k) 
f2(q)a((q o> ( da fdA2 8(q2-A2) I o (a) a k(A2). 191 

-1 0 ksO (2k)! 

llpu 3TOM ua.no yqecTL, 'ITO 

o (q2 +2!q II~ I cos e- ~ 2_A2) '1'2 (A2 .! ul)= 8 (q2 -A.2)~ (A 2.!~ !). 

CneKTpanLHaJI cllyaxu;HJI B 191 cosna.naeT c senH'IHHoiil81. 
a cnolKeHHe HHTerpanos 161 H 191 .naeT npe.ncTasneHae 141. 
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HraK, c yqeroM yfaBHeHHB /5/ noKa3aHo, qro npe~
no~euuoe B pa6ore 19 cneKTpanLuoe npe~craaneuue ~nB 
3neKrpoMarHHTHLIX 4JopM4JaKTopoB uyKnoua I 4/ ecTL H3-
Be CTHOe npe~cTaBJieHBe HocTa- neMaHa- ,D;aB:coua. 

B 3aKmoqeHue aaTop BLipa~aeT rny6oKyro 6naro~ap
HOCTL ,lJ;.Po6aWBKy B 3.BuuopeKy 3a o6cy~~eHBJI. 
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TEMATMqECKME KATErOPMM OYBnMKAUMH 

OBnE~MHEHHOro MHCTMTYTA H~EPHMX 

MCCJIE~OBAHMH 

MHAeKc TeMaTHKa 

]. 3KcnepHMeHT8nbH89 ~H3HK8 BhlCOKHX 3HeprHA 

2. TeopeTHqecKa9 ~H3HKa BhlCDKHX aHepruA 

3. 3KCDepHMeHT8nbH8H HeHTpOHH8H ~H3HK8 

4. TeopeTH~ecKaH ~H3HKa HH3KHX aueprHA 

5. MaTeMaTHKa 

6. ~nepHaH cneKTpOCKOllHH H paaHOXHMHH 

7 o II>H3HK8 TH)KenbiX HOHOB 

8. KpuoreHHKa 

9. YcKopHTenH 

10. A BToMaTuaauHH o6pa6oTKH aKcnepHMeHTanbHbiX 

aaHHbiX 

11. Bhl~HCnHTenbHaH MaTeMaTHKa H TeXHHKa 

12. XHMHH 

13. TexHHKa ~HaHqecKoro aKcnepHMeHTa 

14. HccnenosaHHH TBepnbiX Ten H *HnKocTeA 

HaepHblMH MeToaaMH 

15. 3KcnepHMeHT8nbH8H ~H3HK8 gaepHhlX peaKUHA 

llpH HH3KHX 3HeprHHX 

16. lloaHMeTpHH H ~H3HK8 381UHTbl 

17. TeopHH KOHaeHCHpOB8HHOrO COCTOHHHH 


