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In this work the statistical an:tlysis c-f all·availrible clata 

on e-d elastic cross section 
C.-td ~erd 

was carried out for. the purpose to estimate.the neutron electromag-

netic form factors. 

We. used the method of d,ata· analysis described in detail in!( 

This method permits· the form factors to be obtained directly from 

the differential cross section data. In this case a certain functio-

nal dependence of the form.factor is assumccl,and the appropriate 
. t 

parameters are found by minimizing.the functional /L. 
i _!_ /dsK _ A/ c/0-1{ 1 ).t. 

X = ?f {t:.i }.{t, ( dJ2 • /V K n/ /l • (/:}p} (I) 
dO. I( ~ Vlvc., 

where :r:;;; 1: and .A i are the differential cross sections and the cor-
tm, .. · .·doK 

responding errors for the i.:.:th point of the k.,-th experiment,tU:: (th) 

is the computed differential cross section of e-d scattering. When 

.analysing experim~ntal data of different.groups the normalization· 

factors·Nk are introduced as variating parameters which take into 

account the possible normalization errors. 

We present here the results of the analysis of experimental 

data obtained in 2-?1 · . . . 
·As is lm~wn :;o/ the cross section ~~r·· elastic scattering· in the 

one phot~n approximation has the following form: 

·db; Idol ··.[Aft~~~ B(CJ1·i/J$%}. · ·' 
clJ[ { Cl7i }tMt . . . 'J . . . . ·. 

where · . ·· · · . · · · 

lolo) = lot ·;~ ~~ ~ . _· ___,· 1.-:--_ 
{Om Nett {")£u filYJ YG1f.2 · 1 .,_ 1!£o ff1n~% . 

. . . 11 . A/ a~)- G:. ~ s ~ G: .t . z GJ. ~ .. 
1 j- e -~-- g 'l Q + e; 't 11 

Bfr1=!f;z (h-;z}G,/ . n:: ~ 
· I {_ l/fr./.2:1., 

(2) 

(3) 

·(4) 

In the fmpulse approximation the·charge.formfactor G ,the magnetic . . . c 
one G ,and.the m . .. quadrupole 'form factor G G. are bound to the nucleon 

electromagnetic form factors· by the followi'ng rela~ions: 

Ge.:: ( GEP t- 6-e;,). CE,. 
GG:::(GcP+GEN)· c~ . . 
&M: ~~ [fGMII r ~MP)·[~ +j; (G-cP. +6-E/1 )·CL] 1 

.. ( 5) 
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~ 

where Ho· and HP are the deuteron and proton masses· 

cb =!lv Yt) +W~l't/J}io (ttl )rlr/ 
cQ = ~· fwrr/J[zfft'l- "t;~r)JI~lfiJr!-v 
CL =:J.fw~(v){jo(fJl):/~(ff)Jrl~ 
Cs = [(H~(r)- wdZf•t!]rf~(f/1-)cl~ +-

+ _!_ jl~v ('c) fu (tj + · wrr J f;. · /~ lei~ 

(6) 

(Y.; l' ·Vf_ J (/ ;t_/1';2-/ ' 
i'n the reiations(6)·U(r) and W(r) are the deuteron wave functions 

(for S ami D stat3s); jofjf)nd)J.I!J)re the Bessel spherical func-
tions. ·· 

In our.calculations we have used the wave functions from I~/ 
the parameters of which were o:,tained by fitting-the values of the 

numerical-wave functions I 2/determined with. the:Hamada-Johnston po

tential. It should .be noted, as was showr'l ini3{ this oo·:-ential allows .. . ) db-:/ 
one to get a good agreement between the values of GJ:;v{O) =d. J:V J Cf~O 
extractecl from n-~ scattering datai4/ and e:-d elastic scatWering cal

culations in a range of small square transferred momenta 

U{i)==/1/(~ -d; i c ·e- 61·~ J 
..r:1 ;; ' . u )? 

Wf•)=JW{d r-A,J ictr) ~.:;1 cjc,; '-Y4,$ficj~J) 
(7) 

where 

Xf7~(c'x)=t -x[fr o/x. r t.:J.J · ·. 
o1::. o . .%5og F- 1

, N= o. R!?YtF ·1tt, P :O.o.2CP 
(8) 

To avoid wave function singularity at r=O the following 

conditions are necessary *f 
5' I 
"'5(',_ A c.. J- --.J.. .it (/ 

~lore precise 

s I I ~ , z =t·;e~:-1 zc·=-1. 
'1;1 f-; ;·/_-,if" 

parameter values sati::;f:y ing to the 

are given in Table I. 

(9} 

conditions 

lf/ The parameters given in II/ satisfy only approximately to 

these conditions. 
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(9) 

. ~ 

J 

1 

I. 

2. I2. 844 oV 

.3 •. I7~33to(, 

4~ I9.643oi.-

S • 

T 

'It was denoted in 

all the available·' 

following expressi• 
. _ft._ 

GEp = ltBCj~ + 

G. ·_ ;cPjJ 
MP -. -1- f 

where A- AS; B= 0.1 

The expressions . (II 

when analysing datl 
For the neutrc 

are assumed simil; 

form factors*/ 

{j-1111= )'~o~ ~Ep 

GEIV=- tz;IV 
rv_Jt!:_ 

where {., - L;/1 -~ 
·ftllt•ds the neut'lofl 

The results of ex~ 

of Table II. As is 

(C,L.=2.6%) but th€ 

is more than the I 

Table the'data ana 

lf7 . 
The analogous para 

analysing e-d scat 
-2 . -2 

menta SF - I4F. • 



1sses· 

(6) 

'ron wave functions 

'ssel spherical func-
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1g the values of the 

,.Hamada-Johnston po

this po·;;ential allows 
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'd momenta' 
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(7) 
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r=O the following 

(9} 

conditions (9) 
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.J 

T A B L E I 

E· t c' K c:·' ( 
c I I 

k 

I, s. 733 aV - 0.63608 4.8.33 d -110.34 

2. I2.844o0 - 6.6IS I0.447 ·,x_ -36.60 

3. I7, 33t o(., IS.2I62 I4. so6c:t -I23.02 

4· I9~ 643 .,V -8.96SI I6. 86S3S4 ,<.. 30S.I2 

s. 2I. IS4 o{., -I26.I6 

It was denoted in IS/that the statistically satisfactory fit to 

all the available data on elastic scattering is possible if the 

following expressions are assumed :or the proton form factors: 
. .· ~ _A_· . I~ A 

{J-Ef - lfB9~ + 1rfitt~ (ro) 

.G ·:.. GcP·;tfp. 
. MP -. 1 +E!{£ (II) 

where A-~4S; B~ 0.67(GeV/c)
2

; D= 2.23(GeV/c) 2 ; E=I,I0-
2

(GeV/c) 2 

The expressions .. (IO) 1 (II) for the proton form factor were us,ed 

when analysing data on e-d elastic scattering 

Forth~ neutron form factors-the following dependences on~~ 
are assumed similar to those considered in I 3/ for the proton 

form factorsl~/ 

(Y11d= ~IV ~EP /(1-tlf!.t) 

G£1(::- t7:jftv ~EP /(lt-tf~ 
(I2) 

where G:: LJ~fl ~ J 

·AJ•/is the neut~n magnetic moment in nuclear magnetons. 
l"'rlf. · 2-9/ · th l 1 The results of experimental data analys1s are 1n e 3-t co umn 

of Table II. As is seen from the Table, the fit is satisfactory 

(C,L.=2 .6%) but the parameter a is defined with the error which 

is more than the parameter value. In the 4-th column of the 

Table the'dataanalysis results are given for the case when 

lff The analog~us parametri:zation 

analysing e-d scattering data 
-2 -2 

menta SF - I4F • 5 

' ' d . 71 h for G was assume 1n w en 
EN . 

in a range of transferred mo-



a=b=c=O (the ne~tron electric form facto1: equals zero,the magnetic 

form factor is given by scaling law); As is seen from the Table, 

the fit to all the data is also.satisfactory. In the 5-th column 

we presente-d d3ta analysis results for the case a=c=O.(The neut-

ron magnetic form factor 

. GEN=-f.".GMN--;« GEP' i • e: 
6-th column we have a ~ 

is given by a precise scaling law, and 
I6/ the Pauli form factor FIN= 0 ) In the 

O,b f O,c f O. Finally, in the 7-th column 

the data analysis results are given for the case when 'the normali

zation factors are assumed to be equal to unity. The fitting of the. 

experimental data was significantly deteriorated. 

.As a result of the analysis of ··all the available data on 

e-d ~lastic'scattering we can make the following conclusions: 

I. It is impossible to obtain the satisfactory fit to all the data 

without introducing the normalization factors. 

2. The neutron magnetic form factor agrees within error limits with 

scaling law. 

3. The systematic errors in the normalization do not allow to draw 

· the definite conclusions on the value of the neutron electric form 

fact~r• The satisfactory fit to all the experim~ntal data both for 

the case GEN= 0 and GENf 0 is possible by changing the nor~s. 
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