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All meson theoretic d j'it.1.os of nucleon-nucleon potentials agree that
the outer region should behave like the one-pion exchange potnia1 .(oPEP). The
inner region cannot be calculated unambiguously, however, and is therefore
usually treated phenomenologicafly.
The modification of the innerregion in such a way as to Pit the lowenerr n-p data is the subject of a forthcoming work. 1 There we discovered that
the integrals that enter the deuteron electromagnetic form factor G 2 are very
insensitive to the inner region of the potential for q 3 f, and are therefore determined by the eU-established OPEP tail. This fact can be used to
extract the sum of the neutron and proton charge form factors F + F3.n with
practically no uncertainty arising from our imperfect knowledge of then-p
force. The sum P 1 + F11 is obtained from the expression 2

(F1 + F3.)
where %, G2

2 + °2 + (2 tan/l) Gmag2

(1)

are respectively the contributions from the spherical and

cuadrupo1e 'charge 'distributions and the magnetic monient. In addition to
and F1, G mag contains also the magnetic parts of the nucleon form factoD5
F2 and F2 . Since
Gmag is almost everywhere at least two orders of magnitude
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less than G02 + G2 , its value will effect at most the th.Lrd figure of F11 +
(except at large angles, which. , we avoid).. Since the already published neutron
form factors of Ho±'stadter et a]. should allow us to compute Gmag to at least
one aignificant figure, we shall use the published values of the nucleon form
G
factors in.mag.
We have used the experimental:cross,section for elastic electron-

deuteron scattering of Friedman-, Kendall,. and Gram5 to find Gex: =ex
where (d/dfl) 0 is the cross section for electron scattering from a spinless point
charge.
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Drawing a smooth curve through a recent experimental measurement 6 of the
proton charge form factor F1, we obtained, values for this c,uantity which we
subtracted from our value ofF 1 + F1 " to get the neutron charge form factor.
Our results are tabulated in the able • The upper and lower limit on F1 +
come both from the experimental uncertainty in Gexp2 and the slight uncertainty
in the integrals appearing on the right side of . Ej. (i) arising from our
imperfect lciowledge of the nucleon force at small distanees
As can be seen from the table, it is consistent with the existent data
is zero, at least up to a momentum
1"
Uowever, most of the data suggest a very small negative

to say that the neutron charge fo.ciia factor
transfer ç, 3f

value of the form factor.
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Our results do not agree with those of the Stanford4 and Cornell 7 groups
who analyzed the inelastic (deuteron breakup) process However no analysis of
the inelastic process to date has acounted for the presence of the D states
in the deuteron, nor all of the final-state interactions, except in a rough
manner.28
'
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There is some uncertainty introduced into our results by unknown
relativistic and meson.-current effects.

IIevortheless we feel that these

effects will be small in the region of low momentum t±ansfer considered here. 9
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B. Blankenbeeler (Thesis, Stanford. University, 1958) has studied
relativistic corrections, using a Simplified model of the deuteron
(two bosons, one ot.which is charged, bound by a separable potential)4
In this model the, corrections can give rise to a 25 to 30% reduction in

the5

cross section at q = 3f

which would xeafl that the scalar charge

form factor 1tOu1d be larger by as much as 1%. Whether the Corrections

would be as large, in a realistic model is not clear. However, suppose
that this Is the correction that obtains at q ='

Then it we applied

a correction that is 15% at q = 3f 1 and goes linearly to zero as

the limits we place on F

'

-0,

would lie one above and one below the zero

value for all values of q listed
S

CL

where both limits are positive.

in our

table except at q = 2.2? 1,
S

,
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The scalar nucleon form factor F

Table I.

factor F
factors F

4-

F

and the nutron form

deduced from the experimental proton and deuteron form
We obtain F1 by drawing a smooth curve

andG are shown

through the experimental i,oints of Ref. 6/
P n +F p

exp

(aeg)

exp
Lower.

Upper

Lower

Upper

99

60 0

0.266± 025

0

781

0 877

0 901

-0 120

-O 02 1k

1.07

70 0

0 2141± 023

0.789

0 890

0.889

-0 100

0.001

1 36

90 0

0 .151± 015

0 779

0 897

0 839

-0.060

0 o58

1.51

105 0

0 101± 009

0.716

o.824

0.809

-0

093

0.015

1. 79

43. 0

0 01i96± OO18

0 638

0 751

0.7 48

-0 110

0.00 3

1. 99

48.5

0

0 574

o.685

0 706

-0 132

-0 021

2.22

55

0

0 0225±.0022

0

6io

0.744

0

o148

0 086

2.41

61.0

0 0107± 0009

0.1489

0 600

0 619

-0 130

-0 019

2.61

67.5

0.00733±

00077

0.467

0. 598

0.578

-0 112.

0.020

2.82 .,

75.0

0..001422±.00014.2

0,43

04537

0.538

-0.125

-0.001

0

0290± 0027

658

-0
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