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SUMMARY 

It has been proposed to use the 91,+p radiative scattering 

for determining the A+-+ (1236) magnetic moment /l/, However, this 
. +t 

is possible only with some model. In our model L1 is a particle with 

spin 3/2 minimal electromagnetic interaction and the anomal magnet

ic moment, We use notations of ref.fl/, the Lagrangian ( fi5 ) and 

the propagator ( n 
6

). The contribution o!! diagrams 1, 2, 3 , 4' 

l 
• 1 f'" ( II i ., ).. I.' ~ I I If' ) eads to the matrix e ements e,, /-' -~,,. -+- J.J--,,.. -+- .,u..·f" +- ,/4,v /' 

which coincide with the corresponding ·expres~ions of ref.fl/ to within 

the terms O ( f; ;;' J E -~ w ) , The contribution of diagram 4 

has the form of (1). Using (1), (2) and (4-9) of ref,/l/,. we find 

(3); hence, it appears that the additional term necessary for restor-
'I -

ing gradient invariance is the form (4). We have (5) for£,... (vl.L("' + J,L.)J 
in the A ...... framework. · 

The difference between (5) and (13) of ref,/l/ is (6). The dif

ferential cross section is of the form (7) in the kinematics where 

the contribution of charges is depressed/l/, 

Expression (7) contains FS and F
6 

in addition to F
1

, F
2

, F
3

, 

F 
4 

of ref. /i/, Besides it is necessary to replace F 
3 

_,, F 
3
· - F 5 

(F + F ) and w, - ~ ( ....;;_, -'> ~ } 
3 6 ?, 92, '7, 'L,., 

in cl (C?). The curve ~(i of ref.fl/ is.changed llso. The maximum 
- clW 

of curves 1, 2, 3 are equal to 12. 6 and LS instead of 16. 8 and 3. 

1. 

" \ 

BaeJleHHe 

BoaMO>KHOCTb H3MepeHHSI MaI'HHTHOI'O MOMeHTa H306apb! CBSI3aHa C TeM, 
+ + 

'ITO eI'O BKnan B 8MIInHTYllY peaKUHH 1T p ➔ 1T p y B o6naCTH pe30HaHca 

nponopuuoHaneH w 1-w· + i•r/2 ( w - aHepI'HSI «t>oToHa) H npu w .. I cpasHHM . 2 

C BKn8JlOM OT M8I'HHTHOI'O MOMeHTa npoTOHa. 8To o6CTOSITenbCTBO 6b1no 

BnepBbl0 OTMetJeHO B pa6oTe KoHnpaTIOKa If TToHoMapesa/1 /. B TOH >Ke pa-

6oTe/1 / aMnnuTyna, CBSI38HH8SI C uany'leHHeM aapSIJla H306apbI, BOCCTaHaB

nHaanacb C IlOMOlllbIO I'p8JlHeHTHOil: HHBapHa~THOCTH, 0JlH8KO JlnSI qneHOB, 

neHeil:Hb!X no Cu TaKaSI npouenypa H00JlH03Ha'IH8 B COOTBeTCTBHH C Teope

MOil: floy/2 ,3/ • .llpyI'HMH cnoBaMH, I'p8JlHeHTHaSI HHBapHaHTHOCTb Il03BOnSieT 

Hail:TH aMnnHTYllY H3ny'leHHSI 38prula H306apb! TOnbKO nHIJlb B npenenbHOM 

cnyqae (u ➔ 0 . TaKHM o6pa30M, KOppeKTHOe BbIJleneHHe BKnana M8I'HHTHOI'O 

MOM0HTa H306apb! B03MO>KHO nHIIlb B paMKax MOJlenu, I'Jle H306apa paCCMaT

PHBaeTCSI KaK '18CTHU8 CilHHa 3/2, Mb! Bbl'IHCnHnH aMnnHTYllY npouecca B 

B paMKaX 9TOil: MOJlenu If paCCMOTpenu Te H3MeHeHHSI, KOTOPbie He06XOJlHMO 

BHeCTH B Bbipa>KeHHe nnSI cetJeHHSI, npuseneHHoe all I. 

B nam,Heil:weM Mbl He 6yneM o6cy>KJl8Tb BOilpOCbI, CBSI38HHbie C KHHe

MaTHKOil: u «t>oHOM, nonpo6HO paCCMOTpeHHbie a pa6oTe/l /, HeKOTOpbie JleTanH 

pacqeTOB npHBeJleHbl B npunm1rnHHH, «t>opMynhl KOTOpOI'O OTMetJaIOTCSI 6yKBOil: 

'IT'• 

AMnnHTYJla H ceqeHHe npouecca 

11cnonbayeM naI'paH>KHaH ( n5 ) H nponaI'aTop {na) H Bb!IlHWeM nuaI'paM

MbI, aaromue BKnaa a Haw npouecc: 

3 
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3.o.ecb .o.narpaMMbl 4 H 4' npe.o.cTaBnHIOT BKna.o. 38.pHJJ.a H MarHHTHOro MO

MeHTa H306ap1,1 COOTB8TCTB8HHO, B bl'IHCneHHe BKna.o.a .o.narpaMM 1, ::! I 3 H 4. 

npHBOllHT K MaTpH'IHhIM sneMeHTaM 

I 2 3 4, 
( (M + M + M + M ) , 

µ, µ . /L /L /L 
/1/ 

COBila,IJ.a!OlllHM C COOTBeTCTBY!OIIIHMH Bb!p8)K8HHHMH pa60Tbl C TO'IHOCTb!O 

E-M E-M-w 
.IJ.O •rneHOB nopH.o.Ka O ( ~, M ) KOTOpb!MH npeHe6peraeM, 

3afiMeMCH 6onee no.o.po6Ho BKna.O.OM OT .O.HarpaMMbl 4, KOTOpblfi HMeeT 

cne.o.y10mufi BH.o.: 

Il (p - k) 
. 4 e .. ap r 

c M = --2A1A2u(p2) 2. µ,pa 
/L /L m . s -M +i M r2 s I 

TT 2 

IIa{3(p) u(p
1
)Eµqif3q

2
a 

-M 
2
+iMf

1 

,. (1) 

x/ u /1/ 
I1cnon1,ayeM B ll8nbH8Hlll8M o503H8'18HHH pa5oTbl • 

4 

·, 

°' 

I'"8 P=p +q P-k =" +q H ,... l . 1 1 r2 2 

k r , 
µ µ pa 

Q .. (A (P-k)-A (P)J, 
u pa pa (2) 

A (PJ-11- {P) pa aa 
'Il (P)A (P) 

pa aa 

2 2 
(P -M )Spa 

, 
I 2 3 4 4 

CyMMa MaTpH'IHhIX aneMeHTOB £ (M + M + M + M + M ) 
µ µ µ µ µ µ 

BCe eme He HBnHeTCH rpa.o.neHTHO-HHBapnaHTHofi, TSK KSK 3HaMeHaTenH npo

naraTopOB co.o.ep)KaT MHHMYIO 'laCTb, CBH38HHYIO C WHPHHOfi H306ap1,1 H, BO

BTOpbIX, TaK KSK Mb! BBenH, cne.o.ygll /, SaBHCHMOCTb A H r OT 9H8PI'HH. 

Hcnonb3YH (1) H (2) H clJopMYnbI ( 4-9) H3 pa60Tb1/l /, H8XO.O.HM, 'ITO 

I 
k· (M 

µ µ 

, 
2 3 4 4 

+M +M +M +M ) 
µ µ µ µ 

-k M 
µ 

5 

µ 

2 e II (/PJ 
-- q q u ( p )l2 Pk A A' a + 2 PH >..' 

m2 2a 1/3 2 I s -M2+iMr 2 
I l 

IIatP-k) 
---'---+ ( 3) 

s -M 2+iMr 
TT 2 2 

-2Pk iM[' IIa13(P )+iMr1 (Ila13(P) - Ila/3( P - k)) 

+ Al A2 -------------------- ] u(pl) 
(s1 -M

2
+iMrIJ (s2-M 2+iMr2J 

TTonb3YHCb (3), Hafi.o.eM, 'ITO .o.ononHHTenbHoe cnaraeMoe,Heo6xo.o.nMoe 

.o.nH BOCCTaHOBneHHH rpa.o.neHTHOfi HHBapuaHTHOCTH, HM88T BH.O.: 

II {3(P) Il {3(P-k) 
2e - a , a 

M '=---q q {3u(p2 ){2p [A
1
A'----- + A

2
A ---

2
---

µ m2 2a l µ s -M2+iMr, s2-M +iM[2 
TT l (4) 

iM[' Ila (P) 
-A A /3 ] 

l 
2
(s,-M

2
+iMrI)(s2-M

2
+iMr;J 

iMr an rfp'J/dp' I , 
+AIA2 I a µP=t,lu(p) 

(s
1

-M2+iM[1 )(s
2

-M 2+iMr;J 
1 
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TI pH rrony'!eHHH ( 4) MbI rrpeArronolKHnH, '!TO rrepaoe cnaraeMoe CBH3aHo 

C AHarpaMM8MH 16, 26, 36, BTOpoe - C 18 , 2 8 , 38 . a TpeTbe H 'l0TBepToe -

C 4. 

Tiocne HeCnOlKHb!X Bbl'lHCneHH:ii: Ha:ii:AeM HBHbI:ii: BHA AnH £ ( M 
4 
+ M 

5J 
µ µ µ 

B CHCTeMe IIOKOH H306apb1: 

4 5 
£ (M + M ) 
µ µ µ 

2e 

7 
TT 

Al A 2 

M ( E-M +ff,/2)( E -M - w + i~;/ (5) 

[ ( E - M - w + i r /2) w £ q + ( E - M + i r 12) w q £ ] d , 
I 2 e 1 r I I 2 e er e t 

1 
I'A8 d =8 --aa 

er er 3 e r 
H orrymeH BKnaA OT HOpManbHOI"O MaI'HHT-

HOI"O MOMeHTa. 

/1/ 
Pa3HOCTb M0:lKAY (5) H cpOpMyno:ii: (13) H3 pa6oTbl paBHa 

4 5 4 5 
l (M + M ) - l (M + M ) 

µ µ µ µ µ µIUI 

(u r1-r R (u 

[(- + i---)1u q l -(- -
2 2 1 2• , 2 

>. >. 
l 2 2e 

m2 
1T 

M ( E - M + i ½/2 )( E - M -1u + i r 212) 

r -r 
l R 
-2-)<uEq ]d 

2 e Jt er 

I'Ae HCIIOnb30B8HO, '!TO A A"' A A -2(PkA'/= ;\
2

. 
l 2 I 2 R 

(6) 

Ha:ii:AeM Te H3MeH8HHH, KOTOpbie H000XOAHMO BH0CTH B Ce'leHHe rrpo

uecca. 
111 

B KHHeMaTHKe I I'Ae IIOAaBneH BKnaA OT sapHAOB, C8'10HH e BbII"nH-

AHT cneAyIOIIIHM o6pa30M: 

d
3 

a 
-C+C8+C8, 

dw d8
1 

d8
2 

0 l l 2 2 

/\ 
➔ ➔ (7) 

8 = I + cos O , 0 = ( k , q ) , 8 < 0 , 3 . 
1,2 1,2 1,2 l, 2 1,2 

<u <uz <uz <u2 2 
C = IF (I+µ. ) - F ( I + µ J - (~ - -) F + F + - F + - F I , 

0 l l 2 2 q q J 4 q 5q 6 
2 l l 2 

6 

~ 
l 
l 

1 
( 

'.1 

/1/ 
I'A0 B AOIIOnHeHH0 K Fl , F2 1 F 

3 1 F4 pa6oTbl IIO.!IBHnHCb 

>-/•2 q zq2ICLI - ,rr1- rRJl 
F = --------------, 

5 M (E-M+ff )(E-M-CL>+ff ) 
1/2 2/2 

>-1>- q q [CL>+ ,rr1 -rRn F = __ 2 ___ 1_2 ___________ _ 

6 M ( E - M + ff112H E - M - CL)+ ff212J 

B C 1 Heo6xomu.10 saMeHHTb F 3 Ha F3 - F5 xi, a B C 2 aaMeHHTb F 3 aa 

F + F 
3 6 

fpacpHK 
da 

dw 

• 11/ 
, IlpHB0A8HHb!H B AnH HnnIOCTpaUHH, TaKlKe H3M0HHeT-

CH. MaKCHMYMbl KpHBbIX 1,2 H 3 YM0Hblll8IOTC51 C 16, 8 H 3 AO 12,6 H 1,5. 
ABTOpb! Bb!pam:aIOT 6naI'OA8PHOCTb n.11. flaIIHAYCY sa IIOAAeplKKY H HH-

Tepee K pa6oTe, a T8KlK0 Bb!palKaIOT 6narOAapHOCTb n.A. KOHApaTIOKY, n.A.no
HOMapeBy H A.B. Tapacosy 3a rrone3Hbie OOCYlKA8HH51 H U0HHbl8 38M8'18HHH. 

TI p H n O :lK e H H e 

• /5 6 7 / 
CBOOOAHblli narpaH:lKH8H rronsi co CIIHHOM 3/2 HMeeT BH.ll • ' 

f. = 'I' A 'I' -A =(a+M)B +A(y a +y a )+By ay -CMy y 
CB µ µv V ~ µv µv µ V V µ µ V µ V 

3 2 1 2 
rAe A I= - 112 rrpoH3BOnbHOe '!Hcno B = - A + A + - ; C = 3 A + 3 A + 1 • 

' 2 2 

J13 {TI1} cneAyeT ypaBHeHHe H AOIIOnHHTenbHbie ycnOBHH, HCKnIO'l8!0-

IIIH8 nHlllHH8 KOMIIOHeHTbl y B0KTOp-CIIHHOpa 'I' ,A '1'=0, µ µV V 

·Y 'I' = a 'I' = 0 · 
µ µ µ µ 

TipH KOHTBKTHOM rrpect5paaoBaHHH 

'I' __.. 'I'' = 'I' + a y y 'I' 
µ µ µ µ V V 

a /= - 1/4 , 

f. ('l'',A)=f ('l',A') 
CB CB 

rAe A' = A ( 1 + 4 a) + 2 a. 

xi w,.2 
KpoMe aroro B C 1, 2 Heo6xomn,o aaMeHHTb --

q I,2 

7 

Ha 
<u 2, I 

q 2,1 

<n2: 



/1/ 
rae B aononHeHHe K F

1 
, F

2 
, F 

3 
, F

4 
pa60Th1 IlOSIBHllHCb 

F 
5 

A/• 2 q Iq2[eu - i(rI- rRJ] 

M (E-M+ff )(E-M-eu+ff ) 
1/2 2/2 

xi B C 1 Heo6xo1wMo aaMeHIITb F 3 Ha F3 - F5 , a B C 2 aaMeHHTb F 3 Ha 

F + F 
.3 6 

fpaq>IIK 
da 

dw 

Ill 
, npHBeJJ.eHHhlll B JJ.llSI HllllIOCTpau1111, TaK)Ke H3MeHSieT-

CSI. MaKCIIMYMhl KPIIBhIX 1,2 u 3 yMeHbIIIaIOTCSI c 16, 8 u 3 JJ.O 12,8 11 1,5. 
ABTOphl Bh!pa)KaIOT 6naI'OJJ.apHOCTb n,H. nan11JJ.ycy aa IlOJJ.JJ.ep)KKy II HH-

Tepee K pa6ore, a TaK)Ke Bb1pa)KaIOT 6naP01::iapnocTb JI.A. KonJJ.paTJOKY, JI,A.TTo

HOMapeey H A.B. Tapacoey aa none3Hbl0 o6cy)KJJ.eHIISI II ueHHbie aaMe'IaHIISI. 

IT p 11 11 o * e n II e 

/5 8 7/ 
Ceo60JJ.Hb!H narpaH)KHaH nonsi co cn11HOM 3/2 HMeeT BHA • ' 

f 
CB 

'I' A 'I' -A =(a+M)o +A(y a +y a )+By ay -CMy y 
µ µ11 11,, µ11 µ11 µ JI JI µ µ JI µ JI 

I'JJ.e 
3 2 1 2 

A I, - 112 npo11aeonbnoe q11cno B = - A + A + - , C = 3 A + 3 A + 1 . 
' 2 2 

Ha ( IT 1 } ClleJJ.yeT ypaBHeHlle H JJ.OilOllHIITellbHbie ycllOBIISI, HCKnIO'IaIO-

II!He llHIIIHHe KOMilOHeHTbl y BeKTOp-CilllHOpa 'I'µ , A 'I' = O µ11 JI 

,y 'I' = a 'I' = 0. 
µ µ µ µ 

ITpll KOHTaKTHOM npec:6paaoBaHHII 

af.-1/4, 

f ('P',AJ=f ('P,A') 
CB CB 

I'JJ.e A' = A ( 1 + 4 a) + 2 a. 

xi w1,2 
KpoMe 9TOI'O B C 1,2 Heo6XOJ:IHM:> 3aMeHHTb 

q 1,2 

W 2,1 
Ha 

q 2,1 
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ITponaraTop_ (ITS) TaK>Ke conep>KHT napaMeTp A , TaK KaK •rncnHTellb 

nponara Top a Ila 8 ( P) HaXOllHTC SI H3 ycnoBH g/ 4/ 

Apa (P )Ilar (P) Ilpa( p )Aar _( p) (P2-M2)8pr (IT3) 

OnHaKO H3 {n2) cnenyeT, 'ITO paBHOnpaBHbI mo6bI9 3Ha'leHHSI napa

MeTpa A. IlOCKOnbKY nonsi 'l'/L H w; paBHOilpHI'OllHbI nnsi OilHCaHHSI nong co 

CilHHOM 3/2. 

PeweHHe npo6neMb/
7 

/ COCTOHT B TaKOM BKnIO'I0HHH B3aHMOJl0HCTBHSI, 

'ITO 

f. ( 'I'', A) 
B3 

f. ('l',A') 
B3 

{n4) 

/8/ u ,1, 6 II HCilOnb30BaHHH TeopeMbI , cornacHO KOTOPOH 'l'H3H'l0CKH9 Ha monaeMbie 

aenH'IHHbI HHBapHaHTHbI no OTHOW0HHIO K nI060My KOHT8KTHOMy npeo6pa

_30BaHHIO nonsi. 

Cornacao aToil: TeopeMe aMnnHTYllbI, nony'IaeMbie c noMOIIlbIO narpaH

>KHaHoB (IT 1), {TI4) H nponaraTopa {TI5), He 6ynyT 38BHC0Tb OT napaMeTpa 

A , a Ha npoMe>KyTO'IHbIX 9Tanax BbI'IHCneHHH Mb! MO>KeM HCnonb30B8Tb 

n106oe yno6aoe aHa'IeHHe aToro napaMeTpa. 

B peayllbTaTe nony'IHM: 

2 
B3 

A . 
-- 11' 0 11' (a + ieA J ¢ + 
imTT µv V µ µ TT 

(n5) 

2 µ;._ . 
e 11' P [ Q /1 r A + - -- , sµ v Pr F µ v l 11' r 

µ • P1 µ 3 2m P ' ' 

I'Ae 0 
• µv 

1 
8 + [ z + -A ( 1 + 4 z)] ·Y y , 

µv 2 µ V 

r = - y 8 - A {y 8 + y 8 ) - By y y , µ,pr µ pr p µr r µp p µ r 

1 . 
5µv'.pr =- 2 uµv8pr-f8µp8vr - 8µr 8vp) + ··· 

Q 11 H /L ~ - 38p51ll H aHOManbHbIH M8I'HHTHbIH MOM8HT H306apbI. 

8 

TipH ycnoBHJI, 'ITO H306apa He JlOn>KHa Jl8B8Tb BKna.[la B s -Bona 

11 P ➔ 11p peaKUHH Ha nopore, z = 1/2. 

IlponaraTop, cnenyIOnmft Ha {n
3

), HMeeT BHll 

Gaf3(P) 

Ila/3( p) 

P 2-M 2 +iMr(P 2) 

A J 
Il a/3 ( p) = ( p + M )[-8a{3 + 3 y 

a 

1 2 . 
+-(y P/3-yr:i.P )+- P Pr:i.]-

3M a ,.., a 3M2 a ,.., 

P 2-M 2 1 A + 1 I A + I '· 

;,;;--3 2A+l [2 2A+l Pyay/3-

A A 
---My y +y P +---Py]. 

2A+l a f3 a f3 2A+I a f3 

TipH KOHKpeTHbIX -Bbl'IHCneHHSIX Yll06Ho nonO>KHTb A =-1. 
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