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reaopK.!IH C,P., TapaCOB A.B. P2-6583 

<t>oropo*Jleaue .sap.!l>KeHHhiX nHoaoa aa napax 11 napyweaue 
MO)lenu· BeKTOpHOH llOMHH8HTHOCTH 

noKa38H01 'ITO HapyweHHe MOaenH BeKTOpHOH ll0MHH8HTHOCTH, 06Hapy
>KeHHOe B aKcnepuMeHrax na HyKnoaax, noaaonner o6~ncaurb ¢oropo>Kaeaue 
38pSI>KeHHhiX llHOHOB Ha .!lllP8X B p8MK8X. TeOpHH HeKOI'epeHTHOf'O pOlKileHHS!o 

llpi:mpHHT 06beWtHeHHOrO HHCTHTyTa JIAepHbiX HCCJ£eAOBaHH~. 
, ,lzy6Ha, 1972 

Gevorkian S.P., Tarasov A.V. P2-6583 

The Charge :Pion Photoproductfon'and the 
Vector Dominance Model Violation 

It is shown that violation of the vector dominance 
model,observed in the experiment with nucleons, allows the 
charged pion photoproduction on nuclei to be explained 
within the framework of the noncoherent production. 

Preprint. Joint Institute· for · NuClear Research~ 

Dubna, 1972 
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Ceqenug $oTopo*n~ni 

/1/ 
B paooTe 1 B paMKaX M< 

c ucnonbaoaanueM npuonn» 

HhiX HyKnoHHhiX queen N ' 

cornacyiOTCR c sKcnepuMel 

paTHOM yqeTe snepreTuqec 

pa*enue ( 1 ) ) B paMKax V 

Me>KDY npeDCK838UHRMif :Te' 

qTo cnuneTenbcTnyeT nu6o 

·ucnonbayeMoii cxeMhi onuc, 

nueM na To, qTo VDM 

pacxo>J<nenue Me*DY anaqeJ 

ua ananuaa nannwx no ¢oT 

:: 0,3), u ua nannhiX no $01 

:: 0,7), · oonapy*eHnoe B noc 

'leCKHX pacqe~OB C SKCnep 

*9HUbiX nHOHOB Ha RDpaX ~ 

neKorepenTHOI'O PO*DeHHR 

aMnnHTYDhi npoueccon $oT< 

aMnnuTynaM ux po*nenug 

·que oT VDM ) , qTo Kosq 

_ pa3HbiX npoueccon, u ucnon 

.·. 
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C~•IeHHH <i>oTopoJK.neHHH aapsrJKeHHbiX nHOHOB Ha sr.npax, pacC'IHTaHHbie 

Ill · 
a pa6oTe , a paMKax Mo.nenH aeKTopnoii .UOMHHanTnocTH (.nanee VDM ) 

C HCnOllb30B811H9M npH6nHJK9HHOH npoue.nypbl y'IeTa 38BHCIIMOCTH. a<i><t>eKTHB-

N elf . 121 
Hb!X HyKnOHHbiX 'IHCen OT 9H9pi'IIH B uenoM y.noaneTBOpHTenhHO 

131 
cor-nacyiOTCH c aKcnepHMeHTanhnbiMH .nannbiMH . ·• O.naaKo npH 6onee aKKY-

paTHoM y'IeTe aaepr-eTH'I9CKOH 38BIICHMOCTH aenH'IIIH N elf ( CM. HH>Ke Bbi

pa)l<enHe ( 1)) a paMKax VDM o6aapy)JWB!l:eTcsr aaMeTnoe paCXO)l<.UeHHe 
' ' ,, 

Me>K.Uy npe.ncKaaaHHHMH -TeopHH H aKcnepHMenToM (eM. pHc., KpHaasr 1), 

'ITO CBH.UeTenbCTayeT n116o o Hapyruei!HH VDM , n116o o HeKoppeKTHOCTH 

'ncnonh3yeMOll CX9Mbl OnHC8l!IIH B38HMO.U9HCTBIIH 'I8CTHU C H.Up8MH. YKa3a-

HH9M na To, 'ITO VDM , no-BI!.UHMOMY, HapyruaeTcsr, cne.nyeT C'IHTaTb 

. 21 paCX0)l(,[l9l!H9 M91K.UY 3H8'19HIIHMII KOHCT8HTbl CBH3H •Y. 4 TT 1 nony'IeHHbiMH 
. . - p 141 2 
H3 anannaa .naHHbiX no <l>oTopoJK.neHHIO rr + -Meaonoa aa HyKnoaax (y I 4rr:: 

. 151 p . 
:: 0,3) 1 H H3 .U8HHbiX no <i>oTOp01K.U9HHIO p 0 -M930HOB 118 HyKnOH8X ·(y 2/4rr:: 

. ·p 
:: 0,7), · o6Hapy1KeHHOe B nocne.nHHe I'Ollbi. BaH.UY aTOI'O cpaaHeHHe TeopeTH-

'IeCKHX p8C'I9~0B C 9KCnepHM91!TanhHbiMH ll8l!HbiMH no· .<i>OTOp01K.U9HHIO 3apsr-. 

_IK9HHbiX nHOHOB Ha H.UpaX MO)l<eT cnyJKHTb nHllib .nnsr npoBepKH TeOpHII 

H9KOI'epeHTHOI'O p01K.U9HHH 'I8CTHU Ha sr.npax. ncinar-asr, K8K H B VDM . ,'IT~·; 

aMnnHTY.Ubi npoueccoa <l>oTopoJK.neHHH 'IaCTHU aa nyKnoaax nponopuHoHanhHbi 

aMn_nHTy.UaM HX p01K.U9HHH p
0 

-M930H8MH 1 ·npe.nnonai'aH npH 9TOM (a OTnH_;; 

'I He. oT VDM · ) , 'ITO Koa<t><t>HuHeHTbi nponopuHoaanhaocTn.paanH'IHbi Jt~H 

. pa3HbiX npOUeCCOB 1 H HCnonh3YH TeXHHKy paC'IeTa C9'19HHH H9KOI'~p_eHTHbiX 
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~poueCCOB B paMKSX TeOpHH 

nng nH~~epeHUHanbHOrO ceqe 

cnenyromee BbipallieHHe: 

z ' 
da/dt = 2A J cv

0
({3}f3df3l, 

N ef/({3) 2 ' ,c 

f d B I J d z ·p ( B, , 

/ 
, - W Re a' ( d z d z ·p ( B, z ) 

' ' ·p 1 ~ c 1 . 

%2 

- a ' /2 ( p ( B, z ') d z' - ( 1 p . 
% 

l 

2 c 

+ w [ cv r d z d z ·p r B, z J 
p . 1 2 1 ; 

00 

- (a - cv ) ( ·p ( B, z ') dz '] , 
1T 1T • c 

%2 

x ·p ( 8, z )'p ( 8, z ) ·p ( 8, z ) 
1 2 . 3 

%3 

-(a-cv }(·p(B,z')dz'-
, ·p p 
. %2 

w 
{(yN ->·p 0 N} 

' : J 

. {(·p oN _. ·p oN). 
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;;.16GeV 
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/6/ ~poueccoa a paMKax TeopHH HeKorepeHTHoro pom~eHHR qacTHU Ha ~pax 

~ng ~H$$epeHuHanbHoro ceqeHHR npouecca y A -+ rr +A' Momuo nonyqHTh . 

cne~y10mee BbipameHHe: 

da/dt = ZA. ( cu {f3}f3dt:Jf (Ft"f3JN elf (/3) 2 · o ~-'o 

[ d 
2 

B { ( d z ·p ( B, z) exp [- (a - cu ) fp ( B , z ') d z '] -
. TT TT 

z 

-W Rea' (dz dz ·p(B,z )·p(B,z )exp[i·~(z -z ) ~ 
' ·p 1 ~ 1 2 . 1 2 

00 

- a~ /2 J p ( B, z ') d z' - (a 
17 

- cu 
17 

) ! ·p ( B, z ') d z'] + 

%1 • 2 

z 
2 . 2 B 'd' + W [ cu ( d z d z 'P ( B, z J ·p ( B , z J exp [- (a - cu J f .P ( , z J .z p . 1 2 1 2 p ·p 

00 

-(a -cu ) (·p(B,z~)dz'] +Rea' (a'*/2 -cu ) r dz1 dz2.dz3 X 
TT TT ·p ·p 'p 

%2 

%2 

x ·p ( B,. z 1 ) ·p ( B, z 2 ) ·p ( B, z3 ) exp [ i ·~ ( z 1 - z 
2 

) - a.~ /2 f ·p ( B, z ') d z' -

%3 00 

-(a -cu) (·p(B,z')dz'-(a -cu) ( ·p(B,z')dz']l 
'P p TT TT 

%2 

w 
{(yN->·p 0 N}{(p 0 p-+ nrr+) 

{(p 0 N-+·p 0 N}f(.yp ... nrr+J 
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4rr 
-.- {(0} 
& k TTfp)N 4 TT tpJ N 

(2) 

w = w ({3} 

" " 

du 
r --" (tJI rv-t f3Jdt 

d t 0 
X = O, TT•'P 

Ha pncynke npencTaanenhl aaaqennH aenn"'HH 

Z elf du/dt (yA ... rr+A')/du/dt(yN ... rr+Nj, 

paccqnTaHHhie no <PopMyne ( 1), B npennono>KeHnR cnpaaennnaocTn VDM 

· ( W =l, KpHB8H 2) H AJIH ee HapyrueHHOrO B8pli8H;8 ( W =0, 7 1 KpHB8H 3) 

npn aueprnHX Ey =8 raa H E y =16 raa, H rrepenaqe liMIIYJibCa t = 
2 -0,45 (faa/c) •. KpnaaH 1, npnaeneHH!"H AJIH cpaaueHRH, cooTaeTcTayeT pac-

. "'eTaM B paMKax VDM c ncnonbaoaauneM HHTepnonHunonuoil <iJopMynhi ~3 
/2/ . /3/ 

pa6oThl • 3KcrrepnMeuTanhHhie TO"'KH· B3HThl na pa6oThi • Dpn pacqeTe 

npennonaranoc!:J, "'TO u'P = u TT· a 
17 

= a P = 0 • HaKnOilhl KpHBhiX nn<P<Pepen-

unanbllhiX ceqeunit B cnyqae <PoTopo>KAeHnH rr +- Meaonoa n ynpyroro pacceg-
-2 ' ' -2 

nnH nonaranncb paBilhiM ·ayrr =2,5 (faa/c)· n a
1717 

·=s(raa/c) cooT-· 

aeTcTaenuo. · KaK BHAHO ns pncynKa, 6onee KoppeKTHhiil y"'eT anep~eTnqecKoil 
38BHCIIMOCTH N elf . 1 COBMeCTIIO c yqeTOM napyniennH VDM ( KpnaaH ~), 

noaaonHeT no6nThCH nannyqruero cornacnH Teopnn c aKcnepnMeHTOM.Ha uaru . ' .. 
B3rnM

1 
9TO cornacne IIOllTB9p>KA89T llp8BHJ1bllOCTb OCIIOBHhiX llp~HUHIIOB 1 

na "KOTOphiX 6asnpyeTcH·· TeopnH HeKorepenTHhiX np.oueccoa, paaanT.aH B 'pa-. 
/6/ '. 

60T8X ·' "'TO ll03BOJ1H9T ll!JHM9HH"I:b ee K 8H8J1H3Y ~eKorepeHTHOrO pO>KAe- J ,, , 

nnH necTa6nnhHhiX · qacTnu ansi onpenenennH xapaKTepncTnKn nx asa·n~oneil-
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5~ J. Park et al. Nucl. 
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(2) 

X=O•TT•'P 

ll:I'IHH 

~HHH CnpasennHBOCTH VDM 

pHaHT'a ( W =0, 7 1 KpHB8SI 3) 

rrepena"le uMnynbca t · = 

:paBH8HHSI1 COOTB8TCTByeT pac

TepnonSIUHOHHOH !f>opMynbi H-3 
' /3/ . . 

H3 pa60Tbl • npn paC"leTe 

, HaKnOHhi KpHBbiX nn¢¢epea-

}- Me30HOB H ynpyroro pacceSI-
-2 -2 ~ 

II a =8(fas/c) COOT-· 
TT 1T • 

. ' . 
)ppeKTHhiii y"'eT aaepreTn"lecKoii· I 
iapyuieanSI· VDM ( KpnaaSI ~), 

!Op~H ... c 9KCil8pliM81lTOMoHa H8lll 

HOCTb OCHOBHhiX IIPJ!HUHIIOB1 
''"" _ ... ,. 

IX npoueccos, pa3BHTaSI a 'pa-. 

ianna,y HeKorepeaTaoro pomne- ... 

:apaKTep~CTIIKH HX aaaHMOneii-

r 
.. ·1. _-

~-

. 
·I 

CTBHSI c HyKnoaaMn. Aai-opbi C'IUTaroT caouM npHSITHhiM nonroM .no6narona

PH!h r.A.BapTaneHSIHa, n.M.nanunyca ll c.r.MaTHIHIHa 38 ueHHhle 38M8"la

HHSI n CTHMynupyronme o6cymneanSI. 
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