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In this talk.I want to|review and bring up to date the experimental
information on high energy inelastic electron scattering from the :proton
and neutron.

Inelastic electron nucleon scattering has been carried out at various
accelerators for over a decade. With the advent of SLAC, the higher
energies and intensities have made available a new region of inelastic
scattering to be investigated, commonly referred to as the 'deep inelastic"
region, which corresponds to. the excitation of the continuum well beyond
the resonance region. .

Since 1967. the SLAC-MIT Collaboration® has been carrying out a program
of inelastic electron scattering in a singles experiment over a wide range

of four momentum transfers and missing masses of the recoiling hadronic

system. The reactions. that have been studied are inelastic electron scattering

from the proton, deuteron, and a mumber of different nuclei. Ixperimental
work on inelastic electron scattering has also been carried out at DESYZ,
and there has been a program3 of inelastic muon scattering at SLAC.
This discussion will center primarily on the experimental measuréments

from the SLAC-MIT group. I will not say much about the extensive theory
that has been generated by this subject, because this will be covered in
a number §f subsequent talks.

. Before7Qro§§gging¢tgwtheanesglts, a brief description of the experimental
method4*i&uingqugr.J{A‘rela;ivqu;mpnochromatic electron beam from the
linear .accelerator passed through a liquid hydrogen target and then through

a series of beam monitors. The scattered electrons were mamentum analysed

by a magnetic .spectrometer. In separate experiments ;he'SLAC 20 GeV/c and

8 GeV/c' spectrometers were .used.to-cover.different kinematic regions. Downstream




of the magnetic elements of the spectrometer were placed scintillation
counter hodoscopes which régistered the momentum and scattering angle of
each scattered electron. Behind the hodoscopes there were particle iden-
tification counters which were employed to identify electrons amid a
background of n~ mesons. These consisted of a Cerenkov counter, a total
absorption counter for electromagnetic cascades, and a few counters used
to sample early shower development in the total absorption ceunter.

The range of kinematics covered in the SIAC-MIT measurements is given
in Table I. The range of missing mass covered was M < W < 5.5 GeV and
the range of the square of the four momentum transfer q2 was
0.3 < q2 < 20 (Gch/)Z. The missing -mass W:is’:thé: invariant-mass.of the
unobserved final hadronic state '~ and is given by

@ = M(E-E') + M - g

i
where E is the incident electron energy, E' is the scattered‘electron energy,
and M is the mass of the target nucleon. The quantity q2 is given by

q2 = 2EE'(1 - cos 6) where 6 is the electron scattering angle.

In general, the measurements were made at closely spaced values of the
scattered energy E' for constant scattering angle 8 and constant incident
energy E. For each scattering angle spectra were measured at a number
of incident energies in order to be able to make model independent radiative
corrections to the data.

1 will first discuss the inelastic electron-proton scattering results.
Some typical spectra are shown in Figures 1 and 2. DBumps in the spectra
are seen at the A1236, the N*1518, and in the region 6f.the N*1688; and
in a number of spectra there is é~sma11 bump near the A1920. No clear-

cut evidence is seen for the excitation of the R_operJPll resonance. Un-

fortunately, I will not have time in this talk to discuss in detail the <;;>



behavior of the resonances excited in electron scattering. In addition to

these bumps there is a broad continuum of large cross-section. These

e

spectra have a qualitative similarity to those observed in inelastic electron-

it st

nuclear scattering. The spectra shown have full radiative corrections.
While the radiative corrections are the largest corrections to the data and
involve a’considerable amount of computation, they are understood to within
the 5% to 10% level and do not significantly increase the total error in
the measurements. In Figure 3 is shown the relative magnitude of the radia-
tive correction as a function of W for a typical spectrum.

The general behavior of the measured spectra as a function of laboratory
energy and angle can'be seen in Figures 4 and 5, in which some of the measured
- spectra are sketched.” These figures show.that the excitation of discrete
states is domiﬁant for lower angles and incident energies, but at larger
angles and incident energies the continuum channels dominate the scattering.
The Mott cross-section (without the kinematic correction for target recoil)
is given for each energy and angle to serve as a scale for the scattering
cross-sections. The figures indicate that the resonances damp out more
rapidly than the bulk of the continuum with increasing values of qz.

To extract the effects of the nucleon structure in the scattering process
it is useful to separate out the pure Q E D dependcnce of the scattering

L

Cross- sectlon. On the assumptlon of one photon exchange the d1fferent1a1

Cross- sect10n§1n the laboratory frame for electron scatterlng in which only.

‘the scattered: electron isi detected 1s wiy Lrev o ﬂﬁif?f~

PEE

2

4 2 S
d“o e cos“8/2 [: e 2 :]
= | W, + 2W, tan” 8/2
BE g sinfez L2071




The structure fEESEigggéwi and W, depend on the properties of the target

nucleon and can be represented as functions of two invariants, q2 and

v = E-E', the electron energy loss. The above expression is the analogue
of the Rosenpluth cross-section. There is another expression7 that is
often used to describe inelastic electron scattering which is the analogue
of photoproduction. In this description the cross-section for inelastic

" electron scattering is given by: -

2 |
o = Ty Eft(qz, v) + eos(qz,\:))

where Oy and o are ..the absorption cross-sections for virtual photons with -

transverse and longitudinal polarization components respectively,

r = a K ! ( 2 )
t 2;2' 52' E ‘T ¢
and
€= 1 ;01

1+2(1+ vz/qz)tanze/z

" The quantity K = (W2 - Mg) / 2Mp, where Mp is. the rest mass of the proton.

- In the limit q2 + 0, os,+>0, and ot(qz, v) -+ oy(v) where o;(v) is the

photoabsorption cross-section for real photons of energy v. The two descriptions

are equivalent and it follows that



W, = ;—§—- o
1 4n7°a t -
2
e K 9
Wy = —— " (0 + o)

4r°a q“ + v

t and os),

it is necessary to measure the inelastic cross-section at different angles

In order to maké'separate determinations of W1 and W2 (or o

for the same values of q2 and v, requiringvappropriaté changes in the values
of both E and E'. |

The resﬁlts of the separation are, for convenience, expressed in terms
of thebparameter R = os/dt, ahd’theAeXperimental values of W, and W, are

given by

: - d% o 11 2 2 -1
W= — | np | (1+R)q-2—‘1—7+2tane/z

dadE! dﬂMott vy

2 -1 2. 2 -1
d"],._,’ do 12t @ ;V)tanze/Z]
dRdE' | EXP | dy,.e 1+R q |

do is the experimental inelastic cross-section and do

dodE' ] EXp T Biore

where

is the Mott cross-section without’ recoil. Correcticns. =
Actual data p01nts at dlfferent angles for the’ same values of q and v
12 = 1.89 (GeV/c)z;

ex1st only for q2 ’4(GeV/c) ;s W = zks and 4 GeV arid for q

angle re“suff1c1ent1y f1ne1y spaced

that they can be re11ab1y 1nterpolated to a partlcular p01nt in the q2,

W=3 GeV However the data at each”

plane. Separat1on w1th severalfd1fferenh%1nterpolat10n methods indicated

that the results were relat1ve1y 1nsen51t1ve to the part1cular procedure used.




The assumption of one photon exchange which underlies the definition of

the electron-magnetic structure functions, implies a linear dependence C;;D
of dzc/deE'/I‘t on € for a particular ﬁoint (qz, v). The data are everywhere
consistent with this requirement. The values of R are in the range 0 to 0.5,
and no striking kinematic variation is apparent. On the assumption that R

is a constant in this kinematic range, the average value of R is 0.18 * 0.10,
where the quoted.erfor.includes an estﬁnatevof the systematic error. The
values of R are also compatible with R = aqz, with a = .035 (GeV/c)'z, and
with R = qz/vz. Various other forms would also be compatible with the results.
In Figure 6 the measured values of R are shown as a function of qz. This

curve also gives the predictions of the o dominance model 8 of inelastic .
electron scattering which are seen to be incaompatible with the data. The

‘results of the separation show that o_ is dominant in the kinematic region

t
that was investigated, roughly given by 1.0 s q2 € 11.0 (GeV/c)2 and
2.0 S WS35 - 4.0 GeV. The smallness of R precludes a definite statement
that 0 is significantly different from zero.

From the early measurements at 6° and 100, combined with the assumption
of a predominantly transverse electro-magnetic interaction, it was found
that W, depended only on the ratio of q2 and v over a substantial range of

the datag. This property is referred to as 'scaling' in the variable

ng . On the basis of an investigation of models that satisfy current

w

_algebrg, Bjorkerlx0 had predicted this behavior in the asymptotic kinematic
region reached by letting v andng_gouto;infinity_With»w'held'conStant,
The large angle data have provided measurements at 1arge values of qz
and, in conjunction with the earlier measurements, information about R,

allowing more stringent tests of scaling behavior to be made.




To test for scaling it is useful to plot W, for fixed w as a function
of qz. For constant w scaling behavior is exhibited in such a plot if
W, is independent of qz. Values of WW, for w=4 are shown as a function
of q2 in Figure 7, calculated from interpolations of radiatively corrected
spectra at 6°, 109, 180, 26° and 34°. In Figure § experimental values of
Wi, are plotted as a function of q2 for various ranges of w. A constant
value of R = 0.18 has been aSsumed in calculating vwz. Scaling behavior
is not expected where thefe‘are observable - resonances because resonances
occur at fixed W, not at fixed w, nor is it expected for small qz, because
VW, cannot depend solely on w in this limit. An inspection of a number of
plots similar to-the;é;iehds to a number -of conclusions regarding the
validity of scaliﬁg in several kinematic regions .

1. For 4 < w < i2

For W > 2.0 GeV and‘q2 > 1.0 GeVZ, i, is a constant within experimental

errors and hence "scales'" in w (or in any other variable). The range of
kinematics for the measurements included in this test covers q2 from
1 to 7 Gev® and valies of W between 2 and 5 GeV.

2, For w < 4-

The'expgrimental.values"of W, scale for W> 2.6 GeV, but W, appears
to increase as W decredses below 2.6 GeV. This region covers kinematic ranges
of W between 2.6 GeV and' 4,9 CéV and of q2 between 2 Ge‘V2 and 20 Ge‘V2

Lo Feyr. v f e IR
[T ,-’ PR R u.,'./!. i

: 3 For w > 12

;ﬂ__ Ll } 2/..

There are relatlvely v po1nts above q ’1-CéV2 and no points above

q k= 2 GeV2 maklngflt dlfflcultﬂt“

L,eterm1ne any varlat1on of vwz ‘with

: chang1ng qz. There are no measurements of R in this reglon and - the values

s
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of W, are especially sensitive to variations in R. The large angle data
have a maximun w of 8 and influence the values of vWZ for w > 12 only
through the values of R determined in the low w region. Scaling can not
be tested critically in this region since th¢ uncertainty in R prevents the
large w behavior of W, from being known with assurance. If R = 0.18 is
assumed, then for q2 >0.8 GeVZ, vwz decreases slightly as w increases.
However, for larger values of R, consistent with the extrapolated values,
W, is constant. Preliminary analysis of more recent data does not resolve
these questionsll. A failing vWZ with increasing w would indicate a non-
diffractive component of W, at large w.

The above conclusions rely on same extrapolation of the measured values
of R over parts of the total kinematic region discussed. In order to test
the sensitivity of the determinations of W, to the different methods of
extrapolation, the three forms consistent with the data were employed, namely,
R=0.18, R = 0,031 qZ/Mp, and R = q%vz. The conclusioﬁs regarding scaling
behavior do not depend on the form used.

One of the most remarkable aspects of the above results is that the
scaling behavior, presumed to be an asymptotic property, sets in as such low
values of q2 and v. The theoretical significance of this is presently not
understood. The question naturally arises as to whether there are other -
variables that converge to w in the Bjorken limit and that provide scaling
behavior at even smaller values of q2 and v. A number of such variables
have been proposed. Among these are thé variables proposed by surilz,
wg = s/qz; by Rubinstein and Ritten_berglz, w. =[2Mv + Mﬂ/@zfr AZJ;and by the

14

2y ,.2
SLAC-MIT group™ °, w' =[?Mv + a%]/qa. I do not have detailed studies of the

variables wg and w.. The SLAC-MIT Variable, w', has been found to extend
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the scaling region from W'f% 2~-.6=GeV down to W = 1.8 GeV for the whole range
of w. The constant a was determined to be 0.95 ¥ 0.07 GeV2 by fitting the
data with W > 1.8 GeV'and q° > 1(GeV/c)®. The statistical significance of
a is greatly reduced in a fit to the data for W> 2.6lGeV implying that
functions of either w or w' give satisfactery'statistical fits in this kine-
matic range. In the following discussion, thejA\ralue of a will be chosen
to be equal to MZ = 0,88 which gives w'-= w + MI?;/qZ =1+ wz/qz.

Figure 9- shows ZMpWi and WW, as functions of w for W 2 2.6 GeV,
and Figure 10 shows these quantities as functions of w' for W 2 1.8 GeV.
The data presented‘in'bOth‘?igures‘are for q2 > 1(GeV/c)2 and use R = 0.18.
The observed scaling behavior in.w and w'is impressive for both structure
functions over a large klnematlc reg1on. Such scallng behavior arises

15,16,17

naturally in parton models in which the electron scatters inco-

herently from pointlike constituents of the prcton, Another theoretical

‘approach18 relates the inelastic scattering to virtual Compton scattering

which is described in ‘t'erm's of Regge exchange. Such models can incorporate

scalmg by 1nsert1ng approprlate residue functions into the Regge description.
'I'heoretlcal models 19,20,21 have related the behavior of vwz in the

neighbourhood of "(b = 1 to tne elastic form factor at large q2. If the elastic

form factor G(q ) + (1/q )z as q -+ 0 , then the predicted behavior for W,

is vw + (1 - -1- )n 1 w - 1‘ chr either w Or (. <2 the experimental values

of W, can. be. satlsfactonly f1t w1th a s1ng1e cub1c ‘temm, a result which

is con51stent w1th thlS pred1ct10n. iy

It 1s of mterest to eﬁxamme the 3 exp11c1t q dependence of . at constant

2 M2
W in the scalmg reg1on. . _Slnce for w > 4, Wthh corresponds to -Lz— >3,

the quantity \:Wzr 1s approxmately constant we fmd that

1
WZ o

1+ qZ/ (wZ-MZ) :
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which is a relatively weak dependénce on qz. For 1 Sw*< 2, VW, is propor- ‘;;b

tional to (1 - 1/w)3 and the dependence of vwz,is

s <[] BT

22
It is thus evident that-for'ﬂL;iJ!-.< < 1, Wé has the same q2 dependence as the el-

astic form:factor squared.The q2 dependence is clearly'intennediate between
these extremes for intermediate values of w.

Several sum rules based on current‘algebra and the use of current
commutators have been?prcposéd for inelastic eleétron scattering. Gottfried22
“has calculated a constant-q2 sun rule based on a non-relativistic point-like

quark model of the proton which is:

dw . _ .

where the integral includes the contribution from the elastic cross-section.
Using R = 0.18,vinterpolations of both the small and large angle data were

2

used to determine vWZ at a constant value of q = 1;5 GéVz. The evaluation

of the integral when integrated over the range of the data gives
20 '

S Gy = 0.78 ¥ 0.04

w 2
This %ntegral can be shown in a parton model to be equal to the sum of the
- squares of the charges of the constituents. Since the experimental values
of vwz at large w do not exclude a constant value for vw2 there is some
suspicion that this sum might diverge. This would imply that in the quark
model the scattering has to occur from an infinite sea of quark-anti-quark |

pairs as well as from the Valéhééjquarks; “The experimental value for the

-



‘quark- ant1 quarks. However a model

- 11 -

Callan- Gross2 sum S 2 ., Which is related to the equal time commutator

w?
of the current and its tinewderivatlve, is.0.172‘t .009 for an upper limit

of the integral of w = 20, Unlike the previous sum, the value of this integral

- 1is not very sen51t1ve to the behaV1or of vw above w = 20, This integral is

also important in parton theor1es 16 where its value is the mean square charge
per parton. The experimental value is about one half the value predicted

on the b351s of the 51mp1e three quark model.: of the proton, .and it dscalso too small

for a proton described by a quark model w1th three valence quarks in a sea of

b
which 1nc1udes neutral gluons in

17 -
addition to the valence quarks and the sea of quark -anti- quark pairs is
compatible with the experimental result.’

Recently, Bloom and Gilman 21 have proposed a constant q2 finite energy
sum rule based on scaling in w' that equates an integral over W, in the
resonance region with the corresponding integral over the asymptotic expression
for wW,. They have ‘pointed out that the applicability of the sum rule to

spectra which have prominent.resonances is indicative of a substantial non--

diffractive component in W,. The sum rule requires that J; equal J, with

nE R
i, = <+>

where (vwz)
data with R = 0. 18 and where F( 4

»»,—-.,;.

x‘,,
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experimental values of vwz’for W > 1.8 GeV and q2 > 1.GeV2. The upper

limit is determined by chooéing a missing mass W which is somewhat beyond

the promlnent resonance bumps and ZWv WZ - M; + qz. We find that in the

GeV.2

range of q from 1 to 4( ~) “and W from 2 2 to 2.5 GeV the max imum dev1at10n

of J2 from J1 is 9%. Thls resultt1s only weakly sensitive to modest changes
in R. _ o | ‘ | |

The behavior of the 1ne1ast1c cross-section has 1nterest1ng 1mp11cat10ns
»IW1th regard to the propertles of the total absorptlon cross-sections for
virtual photons, Oy and os. As has been discussed, 0, is dominant in the
scaling region. On the basis of the parton model, this is what one would

expect if the constituents of the proton were spin 1/2 objects. Figure 11
shows the cross-sections ct‘and O plotted for constant q2 as functions of

WZ. The dashed lines indicate the W2 dependence of GYP; which is the limit

of ot(qz; v) as qz -+ 0. . For q2 €3 GeV2 the cross-sections are consistent
with a constant or e slowly falling energy dependence similar to the5behavior
of 6__. For larger qz, O shows a rising energy dependence resembling a
threshold type behavior. This rising behav1or of ot at high energy is unique
among the various total cross-sections that have been measured. The q2

dependence of o,_, shown in Figure 12, shows no pure power law behavior but

t
varies in the region of the present data betweendl/q2 and 1/q6 as indicated
by the straight lines shown in Figure 12. The point w' = 5 roughly separates
the threshold region of sz frqm the flat, structureless region. The rising
energy dependence of Oy for large q2 reflecfs the rising behavior of i,

for w' < 5 The l/q dependence is correlated with the constancy of iV,

for w' > S and the l/q asymptotic dependence as w' approaches un1ty corres-

ponds to the asymptotic limit of the threshold behavior of W, .

-



vassumed to be small
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) lim \)W 4—“2—“— (0' +0 )“ ) lim 1 >i _13_
q“ + = T Q= \" T3 ) q

2" SR W
W-constant : A chonstant

A series of measurementSvOfiinelastiCHscattering”fnun'deuteriUn‘has
recently been carried out:rxwerfng the same kinematic regions as the previous
work on the proton but with some extension to higher incident energies and
lower scattered energles. Measurenents of scatterlng from the proton were
51mu1taneously made in order to reduce poss1b1e systematic errors in a com-

parison of the scatter1ng from the two targets. The purpose of the deuterium

" studies was to extract the cross-sect1on for inelastic scattering from the

neutron. A canparison of neutron and proton cross-sections is a sensitive

probe of the presence of a non-diffractive component in the scattering process,

"since a dlfference in the two would reveal the ex1stence of some isotopic

spin exchange. Measurements also were made of scattering from Be, Al, Cu,

and Au, in order to test_the'A dependence of the inelastic scattering. I will

. report only some preliminary results from the deuterium-proton comparisons

at 6° and 10°, as the other data are not sufficiently analysed for presentation.
On the basis of the impulse approximation, scattering from the decuteron

is regarded as the sum ofrscattering from the neutron and the proton; however,

a number of corrections'have to be considered Corrections have to be made

in a deuteron-proton comparlson for the 1nterna1 mot1on in the deuteron. Other

effects are the Glauber correct1on which is estlmated to be less than a percent

.

the effect of mesonlc currents in the deuteron WhICh 1s assumed to be small

from the 1nfonnat10n deﬁlved from elastlc electron deuteron scatterrng, and

S ”s

A the effect of the flnal state 1nteract10n wh1ch cannot be estlmated but 1s

LT L:., o
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deuterium cross-section minus the hydrogen cross-section,will Be assumed

to represent the neutron cross-section. An estimate of the ”smearing'éorrec- <;;>

tion" due to the internal motion will be shown. Values of (D/H) - 1 ,

which represent wifh the above limitations. values of the neutron cross-

section dividéd by the proton cross-séction, are plotted against w in

Figure 13. The points shown represent data having values of q2>l,GeV2 and

W > 2 GeV. These results indicate sizeéble differences between the neutron

and proton cross-sections and thus provide evidence for a significant noﬁF

diffractive component in the scattering process. The values of the ratio

are consistent with a single function of ® and so within the errors the

neutron cross-section exhibits scaling. With the expected reduction in

the presently shown errors from further data analysis and with the inclusion

of deuterium data from the large angle measurements a more stringent test

for scaling behavior of the neutron will soon he available. |
Corrections for internal motion have been studied by W’estz4 who in-

cluded effects due to the requirement of gauge invariance in the interaction

with the deuteron. An independent investigation using somewhat different

approximations has been carried oﬁt by the MIT experimental groupzs.v The

results of the two approaches are in reasonably good agreement. It was

found that the sensitivity of the correction on vérious deuteron wéve funcfions

was small, provided that the wave fﬁnctioh was consistent with the observed

eiectromagnetic form factor of the deuteron. The variation inrthe correction

for these wa&e functions was less than a few percent. Figure 14 shows the

effect of the smearing correction as calculated by the MIT group on the plot

of (DYH) -1 'versus w. The dashed curve represents a curve drawn through

the uhcorrected pdihts shown in Figure 13. The solid curve represents the

dashed curve after smearing corrections have been made. The vertical linesrepresené;;D



- 15 -

the band of‘errors.in,the}efperimental curve. The '"'smearing' effects for
the points: shown are thUSssméller ihan the'erfors in the experimental
points and cannot account for thé differences between the neutron and proton
observed in Figure 13.: The corrected curve shown in Figure 14 is actually
the ratio of ‘the neutron to proton cross-sections with both including the
effects of - internal motion. Rather than takesinternal-motion effects out of
the neutron cross-section theyfwerehinserted‘info proton cfoss-section,'which
is a good deal simpler.to do.“”A'computational program is now underway to
remove the effects of the internal motion from the deuteron data. The value
of the corrected curve at a givenﬂvalué of w is thus. the ratio of neutron
to proton cross-sections averaged over a small region of w around the given
value. Figure 15 represents_:[? - (D/Hi}‘vwzp uncorrected for Smearing, as a
function of w. On the assumption that the values of R for neutron and proton
| are equal ‘this plot represents vwzp - QWZn. There is a suggestion of a
maximum of this quantityﬁatraboui w = 3. With these results, the constant

q2 inequality of Bjorken 46 can be tested.
S dw [\)_sz + VwZn] - .1/2
y | 1

This inequality appears to be satisfied for w A 5.

Before concluding this talk, I would like to discuss some of the

recent inelastic muon® scatterlng results from SLAC2 A 12 GeV/c muon beam

was scattered from hydrogen* carbon and copper targets. - Measurements of

ZNZ(C‘eV/c) “and 0.6 % v X 6 Gev.

inelastic scatterlng were: made “for’ 0 3 N q
In order to extract: the ratlo “of neutron to proton cross sectlons ddta were

analysed in kinematic’ reglons where'poss1b1eﬁshadow1ng gffects due to a p
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dominance mechanism would be minimized. In these regions, the minimum ‘ 4;;;

2 2 2
. + M . .
maomentun transfer for p production tmin =Cl_7r_39was large. With this
4y

+
0.99 '01, showing that there was

requirement the A dependence foﬁnd was A
no détectable shadowing. This data yielded an average ratio of neutron to
proton cross-section of 0.91 * ,06. Since the range of w for this data

is w > 5 the electron and muon scattering results are consistent. The

28 of the comparison of

muon scattering group has made a detailed study
the muon and electron scattering results in the regions of kinematic overlap.
Figure 16 shows a comparison of the results. The agreement is excellent.
Since the radiative corrections for muon scattering are about a factor of
four smaller than for electron scattéring; this comparison confims the
conclusion that the radiative corrections are not introducing an appreciable
error into the electron scattering results. I would like to stray off the
general topic of this talk to discuss one further conclusion arising froﬁ

this comparison. The muon scattering group has used these results to put

a limit on any possible difference in interaction between the muon and the

-1 1
23
A2 fy

electron. Using the conventional form for a breakdown parameter Aiz
they find that Ay > 4.1 GeV at a 98% confidence level for'data with‘q2 < 4.0(GeV/c)2
and v < 9 GeV.

This is all that I have time to discuss today. In the next few months
there should be many new results coming from the ongoing analysis of
recent SLAC-MIT experiments and from continuing experiments29 studying the

production of secondaries in deep inelastic electron scattering.
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FIGURE CAPTIONS -

1. The radiatively corrected spectrum measured at 9 = 6°, E = 7 GeV. The
elastic peak. and the radiative tail from the elastic scattering
have been subtracted

2. The rad1at1ve1y corrected spectrum measured at 9 = 60, E = 16 GeV. The
elastic peak and the radiative tail from elastic scattering have been
subtracted.

3. Effects of the radiative corrections:

a. uncorrected spectrum

b. corrected spectrum

c. ratio of corrected te:uncorrected‘spectrum.
5 Co v

gﬁgﬁv is shown as a function of the missing mass of the final hadronic

state. .

4, Sketches of the behavior of radiatively corrected e-p cross-sections for

various incident energies.

5. Sketches of the behavior of radiatively corrected e-p cross-sections for

various.scattering angles. The 1.5 degree curve is taken from other
SLAC-MIT data used to obtain total photo-absorption cross-sections.

6. Measured values of,R = o»/c nassawfunction of q2 for various values of
- W. Also shown are, the predlctlons from the p meson daminance model

calculated for W 43 S GeV

T _’;. e

7. The quantlty vwz versus q for .= 4 and w >.2; GeV ;;4 e

Y

7&8 The quantlty vw for Var1ous ranges of m plotted agalnst qz. vwzjis_kine-

matlcally constralned to zero for q2 0 Prelnnlnary results. Possible
. systematlc_erxorsta;e;npt 1ncluded.1n theAerrers shown. R is assumed

constant and equal to 0.18.
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Figure Captions, continued @

9. ZMpW1 and W, are shown as functions of w for R = 0.18, W > 2.6 GeV and

q% > 1 Gev?.

10. ZMpW1 and vwz are shown as functions of w' for R = 0.18 and W > 1.80 GeV

and q° > 1 GeV2.

11. Values of o, and oy are shown at constant q2 as a function of W2 (or v)

t

for q2 =1,5,3,5, and 8 GeVZ. Also shown is the v dependence of the
total photoabsorption cross-section.

12. Values of o are shown at constant W as a function of q2 for W= 2, 2.5 and

t
3.0 GeV. The solid line indicates a l/q2 dependence and the dashed line
represents a 1/q6_variation with qz. The point w' = 5 is also indicated.

13, The quantity (D/li)*1 plotted against w. The corrections for the effects
due to the internal motion of the nucleons in-the deuteron are shown in
Figure 14, The Glauber correction is negligible. On the assumption that
the final state interaction and scattering fram meson currents are small,
the ordinate should approximate the ratio of neutron to proton scattering
cross-sections.

" 14. The effect of the correction for internal motion on the plot of (D/H): - 1,

| The dashed curve represents a curve drawn through the uncorrected points
as shown in Figure 13. The solid curve represents the dashed curve after
corrections have been made. The vertical lines represent the.band of
errors in the experimehtal curve. The smearing effects do not account for
‘the observed differences between the neutron and proton cross-sections.

15. The quantity (vwzp - W, ) as a function of w derived from the points in <;;>

Figure 13 with the assumption that R = Rp.

4
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 Figure Captions, continued

BN

16. Comparisons of crqss-sections for u-p and e-p scattering. The values

_of p are the'ratiqs‘qﬁﬁtheﬁu;p to e-p-cross:sections; the quantity
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TABLE I

Range of Kinematics of SLAC-MIT Inelastic Data

Spectra were measured for the following scattering angles and incident energies:

Angle © v Incident Energy E (GeV) ’ Range of-"q2 (GeV/c)2
62 19.5, 16.0, 13.5, 10.0, 3.5 - 0.3
20 GeV 7.0, 4.5
Spectrometer
10° 19.3, 17.7, 15.2, 13.5, 8.9 - 0.6

11.0, 9.0, 7.0, 4.9

182 17.0, 13.3, 10.4, 8.6, 14.0 - 1.0
6.5, 4.5

26° Speggrg§Zter 18.0, 15.0, 11.9, 8.6, 20 - 1.5
6.7, 4.5

34%) 15.0, 12.5, 10.0, 7.9, 17 - 2.0

5.8, 4.5
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