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All meson theoreticder1vexxons of nucleon-nucleon potentials agree that
~the outer region should behave like the one-pion exchange potential (OPEP)
inner region cannot be calculated unambiguously, however, and is therefore
usually treated phenomenologically. | | | | |

prhe modification of the ihﬁer’}egien in such a vay as to fit the low-
energy h;p date is the subjecﬁ'of‘a fofthcoming work.ll Therekﬁe diseovered'that
the integrale that enter the deuteron electromagnetic form fector G2 are very
ingensitive to the inner reglon of the potential for ¢ <3 f ; and are there- '
fore determined by the well-established OPEP tail. This fact can be used to -
| extract the sum of the neutron and proton charge form factors F + F1 with

,practically no uncertainty arising from our 1mperfecﬁ knowledge of the n-p

i D
fores. vThe sum_Fl + Fl

is obtained from the eypression2
¢ 2. ¢(r P'-:#'F"n.):a ©2+q é)' + (a ;;ﬁ%/nl) G 2 (1)
where Go G2, qmag are respectively the contributions from the spherical and
-_ quadrupole‘charge-distributione-and the-megnetic moment.5 In addition toA'
F.? ana p.°

1 l

FaP and F2 . Since Gmag is almost everywhere at least two orders of magnitdde

» Gy conteins also the maghetic parts of the nucleon form factors
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" less than 002 + G22, $ts value will effect at most the third figure of Flp Fln

(exceét aﬁ large angles, which we avqi@) Since the already published neutron
.form fectors'of;Hofstadter-et al.u'shogid allow us.to compute Gmag to at least
" one significant figure, we sﬁell use fhe_publisheﬁ values cf'the nucleon form
factors in G ag B |

. .We have used the experimental cross sectlon for elastic electron-
deuteron scattering of Frieduan, Kbndall, and Gram5 to find G xpc = (do/do) /(do/dﬂ)o
where (do/da)o 18 the cross section for electron scattering from a spinless point i
charge. ' ‘ o

Drawzng a smooth curve through a. recent experlmental m.easurem.ent6 of the

proton charge form factor Flp, we obtained values for this quantlty‘which we
subtracted fram‘our value‘ox ?l + Fl to get the neutron charge form factor.
our results ere tabulated ic %he:Tab%e§ ‘The upper and lover limxt on Fl' +vFlp,. o

come both from‘the experimenﬁal'uhcertaincyrfin“~ xp2 and the slighﬁbuncertainty
in the integrals appearing on the r;ght side of Eq (1) arlslng from our
imperfect knowledge of the nucleon force at small distances;

As can be seen from the table,.it is conolstent with the existent data
to say that the neutron charge ;o:m factor F is zero, at least up to a momentum .
_transfer q = Bf- . waever,‘moet of the da@a suggest a very small negative
value of ﬁhe form factor. R | |

- Qur reeults'do not agree with.fﬁoeefcf the Stanfordu and écrnell7 groﬁps

who analyzed the inelaetic (deutercntﬁfeakuﬁ)'procees. ‘However no analysws of
' the 1nelast1c process to date. has accounted for the presence of the D states

in the deuteron, nor all of the final-state 1nteractions, except in 8 rough

2,
‘manner.”’

A



e C o, UCRL-9%5 |

i
'

There is some uncertainty introduced into our resulis’ by unknown
relativistic and mesonwcurrent effects. Nev_e_rtheless’ we feel fhat these

effects will be small in the region of low momentum t:éansfer considered here.9
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N 'relativistic corrections, using a simplified model of the deuteron
(two bosons, one of which is charged bound by a separable potential)
In this model the corrections can give rise to a 25 to 50% reduction in
the. cross section at q = 3f -1 whlch would mean that the scalar charge
foxm factor would be 1arger by as much as 15% Whether the correctlons
would be as large, in & realistic model.is not clear. However, suppose‘
that‘this‘@s the correction that obtains at q = 3f~L. Then if we applied
é correction thaﬁ is 15% et q = Bf“l and goes linearly to zero as q -0,
the limits we place on F would lie one above and one below the Zero
value for all values of q 1lsted in our table except at q = 2 2" l

' wh 3 o=} both limits are posltive.
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ln 4 Flp and the néutron form.

factor Fln deduced from the experimental proton and deuteron form

1 e.nd:’:(} are shown. We obtain Flp

Table I. The ‘scalaér nucleon form factor F

factors ¥ by drawing a smooth curve,

through the experimental points of Ref. 6%

- o '_ ) @ F'ln +Flp | - Flp- _Fin
(£ () } | e T
N . Lower ‘Upper. - -~ Lower - Upper
0;99 600 0.266£.025 0.781  0.877  0.90L '=f;o.1éd_.;o.02u
1.67 7o;dff fo.anlz.ozs. 9;789“ ‘:0.890‘ "}é~889 ' .}-6;106:_ 0.001
1.56:.:.'90;0’ : oQ151z>oxs'“ ;_0}779‘ 11‘ 0.897. if!oQ859‘i*f -0.060 0.058
1.51 { 105.0 :f'd?l°i$a©09‘ o6 o.82h: ;’ 0;809: .A-o;093' 0.015
)  : §3.0 'Q.o&§6::60h8 | 0.628‘_‘  0.75;;;.  0.748 -’go;lio | 0.003
1ﬂ99‘.v h8.5.:1 :0.0296¢;0027J {‘6;57n B 0}685"j >oa7o6 »gf: -6.152. —0;021_ _
2:22 ' __55.0-:; wo}ozas:.obzel’l 6;610 __f 0. 74k f;o;6581~ 1 T-o._koh8‘. 0.086
| 2.n »;61}o'fi; o.o1o7t.boo9 o8y 0,600 ﬂjﬂo.6i9.f'v':}d}15oi ~0.019
260 67.5  0.00753£.00077 0.M6T 0;598‘ . 0.578H I  .11 0.020
2;82', 75;01 o;ooueei.ooohzn o;hla 0.5357 | 0;558 | -6;125_ fo;001
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report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report. '

As used in the above, "person acting on behalf of the
Commission"” includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
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