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K aonpocy HHi!YllHpOBBHHoro nceanocKan~pHoro ¢opM¢aKTopa 

HyKnOHB H ero BnH~HH~ HB ¢opM¢aKTOp nN -CBSI3H 

AHanH3HpyJOTC~ sKcnepuMeHranbHbie naHHbie no HHilYUilpoaaHHOMY 

UCeBi!OCK8n~pHOMy ¢opM¢8KTOpy HyKnOHB H OTipenen~eTC~ cpei!HeKB8i!p8Til'I

HbiH TIHOHHbiH p8i!HYC HyKnOH8, noK838HO, 'ITO STOT panHyC 6onbwe cpei!H8-

KB8i!p8TH'IHOrO 8KCHanbHOrO p8i!HYC8 HyKnOH8. 

Pa6ora BbiTIOnHeHa B Jla6oparopuu reopeTH'!ecKoll ¢11GHKH O!Hil1. 

Coo6WeHHe 06bellHHeHHOI"'O HHCTHTyTa S!LlepHb!X HCCnenOB8HHli. Jly6Ha 1978 
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The Induced Pseudoscalar "lucleon Form Factor and Its 
Connection with the Pion-Nucleon Form Factor" 

Experimental data on the induced pseudoscalar nucleon form 
factor are analysed and pion-nucleon radius is determined. It is 
shown that this radius is greater than the axial radius 
of nucleon one. 

The investigation has been performed at the Laboratory 

of Theoretical Physics, JINR. 
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C TO'iKH 3peHHJI runoTe3bl 0 'iaCTH'iHOM COXpaHeHHH 
aKcuanLHoro roKa nose.n.euue <llopM<ilaKTopa rrN - CBJI3H on
pe.n.enxercx aKcuanhHO- seKTOpHbiM u HHAY~HposauHbiM 

nceB,!J.OCKanJlpHbiM <ilopM<ilaKTOpaMH HyKnOHa. 3TOT 4laKT 
Bblpa)Kaer <llopMyna 

2 2f ( 2) rn rr rrg 77N q 

rn2 _ q 2 

a.1g 1q2) + q2 gp (q2)' /1/ 

77 

r.n.e g 77N(q 2 ) - <ilopM<ilaKTOp 77N-CBJI3H, gA(q2
)- aKCHanhHO" 

BeKTOpHbiH <llopM<ilaKTOp, gp(q 2)- HH.IJ.YUHpOBaHHbiH nceB,!J.O" 
cKanxpHbiH <llopM<ilaKTOP uyKnoua, f 77 - KOHcTaura pacna.n.a 
77 _. 

1
w. lh <llopMynhl I l/ npu q2 =0 cne.n.yeT cooTHOllieHHe 

r onL.n.6eprepa- TpeiiMaHa f rr g 77N (0) ~ Mg A (0) , a npu q 
2
-• rn ~ 

onpe.n.enJleTCJI Bbl'ieT <iiYHKUHH gp (q 2) B TO'iKe q 2= rn; 

. 2 2 2 2 
hrn(rn - q )g (q ) = 2f g N(rn ) , 

1T p 7777 1T 
/2/ 

r.n.e g 77N(rn 2 )=' g 77N- KOHCTaHTa rrN "CBJI3H (g~N/4rr=14,6). 
<l>opMyna J21 uaKna.n.blsaeT ycnosue ua 3KcnepuMeuranh
uwe .n.auuwe no ~(q 2 ) B npocTpaucTseuuo-no.n.o6uoi o6na
CTH (q2 < 0); OHH, no KpaiiHeH Mepe, He ,!J.OIDKHbl npOTHBO· 
pe'iHTh B03MO)KHOCTH HHTepnonJIUHH <iiYHKUHH (rn 2 -q 2 )g (q 2 ) 

2f 77 p 
B TO'iKY rr g rrN • 

Bonpoc o senH'iHHe uu.n.yuuposauuoro nces.n.ocKanxpuo
ro <llopM<ilaKTopa uyKnoua npuo6peraer nepsocreneuuoe 
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Jnaqenne ~nB onpe~enenna ~opM~aKTopa g (q 2 ) H nnon-rrN 
noro pa~nyca HyKnona 

<r2> 
1T 

6g ~N( q2 =0) 

grrN (O) 

131 

.6e3 ~aHHbiX no g (p 2 ) Tpy~no peumTh TaJOKc aonpoc o cy
mecTaoaaHHH ToKJn aToporo po~a. 

H3 MO~enbno- JaancHMhiX o:uenoK 11.2/ cne~yeT, qTo 

g (q2) < GT( 2) 141 
p g p q ' 

r~e 

G'C 2 ~gA(q2 ) 
g \q) = ---. 

P m2-q 2 
1T 

lSI 

lb paaencTBa g (q 2 ) = g~T (q2), cornacno 111, cne~yeT 
o6o6II{CHHOC coc:fnwweHliC! ronb~6eprepa- TpeiiMaHa ~ml 
q2 lc 0 . 

113 ycnoan.a I 41 II ~opMym:.I I 11 nony•IaeM nepaaeHCTBO 

grrN(q 
2

) 

grrN(O) 

giq2) 
> --

gA(O) 
161 

H3 KOToporo cne~yeT nepaaencTBO ~na cpe~HeKBaApaTnq

HhiX paAHYCOB 

<r2> ><r2> . 171 
A rr 

B pa6oTe /3/ nepaaencTBO 141, a cne~oBaTenhHO, H 
11 I, o6ocnoBhiBaiOTC.Il TeM, qTo D npe~ene T01-IHoii KHpanh
noii CHMMCTpHH (m --> 0) H30BCKTOpHbiH 3neKTpOMarHHT
HhiH pa~HYC HyKnoia HMCCT norapH~MHqeCKYIO CHHryn.llp
HOCTh, a nHOHHbiH pa~HYC HyKnOHa KOHeqeH H Man no 
aenHqHne. llepexo~ K peanhHhiM nHonaM cna6o Men.lleT 
< r 2 > 

17
, a H30BCKTOpHhiH ~OpM~KTOp H3- 3a p - MC 30HHOro 

BKna~a OCTaeTC.Il 6onbWHM. ll03TOMY, B npe~nono:>KCHHH 

paBeHCTBa H30BCKTOpHOrO H aKCHanbHOrO ~OpM~aKTOpOB, 
cnpaae~nHBO nepaaencTBo 111. O~HaKo 3~cpepHMeHTan~>-
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Hhle ~aHHbie no neiiTpHHHhiM npo~ccfM 141 H 3neKTpo-
po:>K~eHHIO rr-Me30HOB na nopore 5

•
6 npoTHBopeqaT pa-

BeHCTBy H30BCKTOpHbiX H aKCHanhHhiX ~OpM~aKTOpOB. 
Cne~oBaTenbHO, nHmaroTCJI ocnoaaHH.Il H nepaaencTBa 17 I, 
161 H 141. )J.n.11 Toro, qTo6hl c~enaTb onpe~enennoe JaKniO
qenHe o noae~eHHH HH~y:uHpoaannoro ncea~ocKan.llpnoro 

~OpM~aKTOpa, nHOHHOrO ~OpM~aKTOpa HyKnOHa H COOTHO
WCHHH MC:>K~y pa~HyCaMH, He06XO~HMbl 3KCnepHMCHTanhHbiC 
~aHHhle no g p(q 2 ). 

B pa6oTe I 7 I ~an Me To~ onpe~eneHH.Il HH~Y:UHpoaannoro 
ncea~ocKan.llpnoro ~opM~aKTopa nyKnona H3 3KcnepHMen
TanbHhiX ~aHHhiX no npo:ueccy o6pa THoro .3neKTpopo:>K~e
HH.Il /SI 

+ -
rrp ... een. 181 

MeTo~ ocnoaan na B03MO:>KHOCTH npHMeHeHH.Il anre6phi 
TOKOB /91 K onHCaHHIO npo:uecca 181 Ha KBa3Hnopore /101. 
3naqenH.Il ~(q2),nonyqennhle B HHTCPB_?-ne 2m;::;- q 2 ::; 5m;, 
XOpOWO annpOKCHMHPYIOTCJI ~OpMynoH 

2 g (q ) 
p 

2f
77

grrN 

m2 _ q2 
1T 

a 

1- q2jM2 
s 

r~e a =l1,1±0,1lm;1 ,M
8

=0,5 T3B. 

191 

)J,nJI Toro, qTo6bi nonyqHTh cpe~neKBa~paTHqnblii nHon
Hhlii pa~HYC HyKnOHa, HY:>KHO HCnOnb30BaTb <iJopMyny 111. 
EcnH B03hMCM npOH3BO~HYIO B TOqKe q 2 =0, TO H3 111 
nonyqHM 

gp(O) 2 
+ 6 [--- - m- ] • 

2Mg iO) 
17 

<r 2> = <r 2> 
rr A 1101 

H3 <iJopMynhl 1101 BH~HM, qTo <r2 > 77BeCbMa qyacTBHTenh
no K 3HaqeHHIO HH~Y:UHpOBaHHOrO nceB~OCKanJipHOrO <iJopM
~KTopa a ToqKe q 2 =0. EcnH npe~nono:>KHTh, qTo Bhlpa:>Ke
HHe 191 cnpaae~nHBO B 3TOH TOqKe, nonyqHM 

2 " 2f g 2 <r > = < r ~ > 6 -2 [ rr rrN -am 
17 

+ m rr 
A rr 

- 1] . 1111 
2Mg A(O) 
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lJO,D.CTaBnJIJI B 1111 TaKHe )f(e 3Ha'leHHB KOHCTaHT f , 
g

77
N, g A (0), KOTOpble 6blJIH HCnOJib30BaHbl npH aHaJIH3e n/ 

3KcnepHMeHTaJihHbiX .n.aHHbiX no npou.eccy 181 (f =0 68m , 
grrN=13,5, gA(0)=1,23),nonyqaeM rr ' rr 

<r2> =<r2> +(0,52±0,12)<ll 2. 
TT A 

1121 

Cpe.n.HeKsa.n.paTH'IHbl~ nHOHHbl~ pa.n.Hyc HyKnoua oKa3blsa
ercg 6onbwe cpe.n.HeKsa.n.paTH'IHOro aKcHaJihHoro pa.n.Hyca. 
lJpOBepHM, He npOTHBOpe'IHT JIH 1121 rna,D.KOCTH H MOHO
TOHHOCTH ci>YHKU.HH g (q 2). <r 2 > ,D.OJI)f(eH Y.D.OBJieTBO-

rrN rr 
pBTh yCJIOBHIO 

<r2> 
TT 

< _grrN - grrN (0) 
- -----

m 2 g (0) 
TT TTN 

1131 

M g (0) 
IIo.n.craBJIBB B I 131 3Ha'leHHe g (0) - _:____})._ __ ' a B I 121 -

TT~ f 

3Ha'leHHe <r ~ >A, 
Be,D.eHHIO g A (q2), 

cll3l. 

TT 

coorseTCTBYIO~ee ,D.HnOJihHOMY I 5,6/ no
y6e)f(.n.aeMcB, 'ITO 1121 cornacyeTCB 

HaKoHeu., 3aMeTHM, 'ITO nony'leHHble uaMH pe3yJihTaTbl 
OCHOBbiBaiOTCB Ha e,D.BHCTBeHHbiX noKa ,D.aHHbiX ,D.JIB HH,D.y
U.BPOBaHHOrO nces.n.ocKaJIBpHoro cl>opMcl>aKTopa HYKJIOHa, no
Jiy'leHHbiX B HHTepsaJie 2m2 <- q 2 < 5m2 B annpOKCBMB-

TT- Tl 

pOBaHHbiX ci>YHKJJ.Be~ 191. ,lJ,JIB 6onee ysepeHHbiX BbiBO,D.OB 
ueo6xo.n.BMbl 3KcnepHMeHTbl no Hccne.n.osaHBIO npou.ecca 
181 HH)f(e B Bblwe nepsoro rrN- pe 30HaHca. 

ABTop 6naro.n.apeH C.M.EHJieHhKOMy, C.E.1epacuMo
sy, B.A.Me~epBKOBy, JI.JI.HeMeHosy u P .A.3paM)f(BHY 3a 
none 3Hble o6cy)f(,D.eHBB. 
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