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ABSTRACT

We have measured the spectra of electrons scattered from 6Li

and 120 for invariant masses of the hadronic system W £ 1.5

GeV and four momentum transfers in the range 5 fm"2 < q2 <
12 fm_z. We compared the shape of the spectra with different
nuclear models. The Fermi-gas model of the nucleus cannot
reproduce the data. A shell model with short-range correla-
tions fits the data with a correlation parameter q, = 250
MeC/c. From the absolute cross section the effective number
of nucleons was derived for quasi-elastic scattering and
found to be compatible with A, whereas the effective number
of nucleons derived for the excitation of the A(1236)~reso-

nance resulted to 0.6 A.
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1. INTRODUCTION

The scattering of high energy electrons from nucleons and
nuclei has proven to be a powerful tool in the investigation
of the structure of strongly interacting particles and nuc-
lei1 mainly due to the following three reasons: ‘

- The interaction of electrons with the nuclear charge and
current densities is well understood and can be described
in terms of cquantum-electrodynamics.

- The interaction is relatively weak and the one photon ex-
change is a good anproximation also for light nucleia.

- In contrast to the absornflon of real photons it is possib-
le to varv the four mompntum transfer o? and the energy
trans fer v independently (w1th 1Al > ).

Detailed and systematic data for the scattering of electrons
from protons3 and weakly bound neutronsu are now available,

therefore the auestion df the influence of nuclear matter on
the structure of nucleons5

trons in the GeV-range there exist only data from a few eXpe-

can be attacked. For primary elec-

riments6’7 which have heen mainly analysed in terms of the

. . ]
Termi-gas model of the nucleus .

The aim.of the preéent experiment on scattering of electrons
from 6Li and 120 was a threefold one. From the measurenment
of the absolute value of the eross section in the region of
guasi-elastic scattering we wanted to get information about
the form factors of bound state nucleons. Secondly, we aimed
to investigate the influence of nuclear matter on resonance
excitation. Furthermore, from the shape of the spectra we
wanted to get information on the momentum distribution of

nucleons bound in 6Li and 12,.
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In chapter 2 a short description of the apparatus is.given,
in chapter 3 data reduction and corrections are discussed.
TherempemdmenMelxresultS;ame presented .in chapter 4 and com-
paried iwith ‘a Fermi-gas modediof the nucleus, (4.1) as well as
with the shell model nucleap wave funetions.(l4.2). We also.
compared our data withqfree;electron-nmcleonﬂcross'sections
(4.3) and with deep inelastic electron scattering data from
120H(mr4%;:

-
i

2, APPARATUS

ThlS exoerlment was performed at DESY Hamburg A slowly eJec-

ted electron beam was focussed on a O OOM radlatlon length

thick target of O1i or 1°C. The lLi-target was enriched to

. 95. 6 6L1.,The 1nten31ty of the beam was monatored w1th.a .

,tor wath an accuracy of +

S ar \pH |I S
totallv absorblng FaradavTcup and 2 secondarv emlssion monl-
v ] 1 ,‘ i m ey
%:‘The scattered electrons were de-

.tected wath a spectrometer whlch cons1sted of a bendlng mag~

H:net W1th a homogeneous fleld four w1re soark chambers Wlth

ferrlte core readout, and sc1nt111atlon cOunters, 1nclud1ng
a shower counter An addltlonal Ferenkov counter was used to
test the pion background. This spectrometer hasthe advantage

rof hav1ng a constant momentum acceptance of +?O s Whlch al-

lows to measure electron spectra from the qua51 elastlc oeak
up to 1nvar1ant masses of w = 1.5 GeV wzth one soectrometer
settlng mhe spectrometer covered a SOlld angle of

0.69 x 10 “Ser.

The spark chamber readout system and the electronlc counters
ware connected to a, CDF 1?00 computer.‘“or each event trlg—
ger, the computer calculated on-line the “adlus of curvature
of each particle passing through the spectrometer magnet.
Moreover, the shower spectrum and the energy spectrum of the
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i scattered electrons ﬁere calculated. Thus, the performance
of the apparatus was continuously_monitored dufing the run.
The whole apparatus is described in detail in refs. 3, 9.
The measurements for 6Li and 12C”were performed at different
values of the kinematic parameters-which are compiled in
table 1. |

TABLE 1: Kinematic parameters of the experiment.

; 2 -2 2 -2)
E1 (GeV) O qqel (fm.‘) q1236.(fm

11 2.5 12° 6.6 5.6

| 2.7 13,8° 10.0 8.7
| 2.7 15° 11.6 10.0
26 2,0 15° 6.6 5.

2.5 15° 10.0 8.7

2.7 15° - 11.6 10.0

3. DATA REDUCTIOIN AND CORRECTIONS

Before computing the cross sections from the counting rate,
each event was corrected for the momentum acceptance and the
scattering angle. ‘

The momentum acceptance of the spectrometer is constant over
a broad interval., Only in the low momentum region of the
spectrum the acceptance decreaées. The corrections due to
the momentum acceptance were determined from the data to be

less than 30% with an error of #227.
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- meters are presented in figs. 1 and 2 for

Slnce the scatterlng angle of each detected electron was mea-
sured the angular dependence of the energy could be taken
into account to improve the energy resolution of the spectro-
meter, yleldlng Ap/p = 1.2% TWHM for the scattered electrons.
Thie resolutlon was tested by elastlc electron proton scatte-
rlng;3 The corrections due to plon background Were less than
0.5%. By reversing the field of the spectrometer magnet, a
Dalitz-pair contamination of the data set was found to be
less than 0.1%.

We applled radiative corrections accordlng to the method of
10, In the case of 20 we have measured three
electron spectra at the same electron scattering angle but.
at different primary energies, permitting us to perform a
model independent unfolding of the measured cross sections.
ForﬂSLiwﬁne_rediative corrections were applied to the theo-
retical eross sections to compare them directly with the mea-
sured poiﬁts. The total systematic error is *3% for the 6Li
and #57 for the 120 daﬁa points. This error was obtained by
quadratic addition of the uncertainties from target thick-
ness, beam intensity, counter efflclen01es, and, in the case
of 120, radiative corrections.

The measﬁred electron spectra for different kinematic para-
120 and in fig.‘S
for‘6Li;‘A systematic error of +3% is added quadratically to

the statistical errors and included in the error bars.

y, EXPERIMENTAL RESULTS AND DISCUSSION

The measured cross sections for 6Li and 124 are tabulated in

refs. 11 and 12 respectively. The electron spectra of figs.

1, 2, and 3 show the promineht quasi~elastic peak and the




peak of the first nucleon resonance. Coherent effects, il.e..
elastic electron scattering and 1evel exc1tatlon, are negll-
gible for the qz—reglon covered by the present experiment

4.1 Comparison of the data with the Fermi-Gas-Model

Tn the one-photon exchange approximation, the twofold diffe-
rential eross section for electron scattering on spin 1/2
particles is usually given in the form

- ‘.A‘ ' 2 ‘ . 2 4 2 .
Eﬁ;ﬁﬁ” = Oyett {Ug(q ,V) + 2tp (ee/z) W, (a L)}l (1)

where Oy .. is the Mott crOQS‘SéctiBn; Hé'ié the electron

scattering angle, wl‘and”Wéware~thevsﬁructure functions of -
the nucleons, q2 ig the scuared foqr momentum transfer, and
v o= Ei - Ej is the energv transfer to the‘hédronlc svstem.‘
In the case of the simple Fermi- gas model ©f the nucleus,
Moniz has computed the %tructure functlons Wl and W? for the
gquasi-elastic neak and for the electroaxc1ta+10n of ‘the

vk

first nucleon rosonance

In this model the w1dth of the oua51 elastie cross secﬁlon
is directly Droport“onal to the parameter kp, the ‘ma%imum
nuclear Fermi-momentum. Fitting the prediction of the Fermi-
ras model for the quasieelast%p-geak:to ourrizc data we ob-
fain the value kn = (101#5) MeV/¢. This is about 15% smaller
than the results‘from measurements at lower four momentum

1 : _
transfers 3. o . i

Moniz treats the first resonarnce as a stablié partiele. In or-
der to take into account the finite width of the resonance;
we have folded a relativistic Breit-Wigner shape I(W) into
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the resonance croSs sécticniu:

I\"“‘ Lok

Ry e . o - . R . " : .
1) = W (2)
(w-1*y2 ¢ T
with
o R
- 0.128(0.85 T-ﬁ’l)B |
P(w) = — (3)
p'n 2
m
1§ RS :  1nvariant mass of the hadronic system

= ?12%6 Me¥: ‘invariant .mass of the resonance

m ‘=“:H3HVMeVE'iﬁéés‘$f the pion

| | momentum of'thé décay pion in thé rest frame
of the resonance.

hy .

The non-mesonant background and the contrlbutlon of the se-
cond resonance vere assumed to show the same behav1our as
shown bv*free nucleons, since c@herent processes are negli=-
gible at four momentum transfers of about 8 fm ?}.mo flt the

non- reson@nt background the follow1na nolynomlal was used

N oy o
3 - S LTS, ML s 0~ . ‘
; nres Ioay (W - W) (L)
i=1 - : ‘ :
172 takes into account the

where the square root term (W= Wth)
behav1ouy of the production proeéess at the pion threshold.

©N=3 gives asufficient fit and has been used for the analy-

sis efualil spectra., -t
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The quasi-elastic contribution o the. resonanc§;q§§tpipu—

gel

tion 01236’ and the non- resonant gonk. rlbutign Pppes were .

fitted to the measured cross section from ., C3. .

: RN R RS S 2 B
Sor = A Tger * B 01236 + 07 ?ingWth)‘. T N(S)

i=1"

The parameters A, B, and a; (i=1y%) weré determined by the:
fit. Fig. 1 shows that the simple Férmirgas model of 'the nuc-
leus gives only a very crude d6§éfiptiénV0ffﬁHe“shape'cf'the
spectrum. Even the relative contriblitieh of resonanti-and non-
resonant electron scattering darnnéti'be deteérmined with-suf-
ficient accuracy. The errors of 'the "parameters B‘andfai,'as
determined by the fit, are of the order of 100%.

B

T

4.2 Comparison with Shell-Model Calculations
1 . ;IF .
To compare our data with realistié” nilcleari wave functions,:
we have calculated the quasi-elastid edhﬁﬁibuti@hucqgi?byw.
integrating the threefold diffepential’ eross section:over:
the angle of the recoil protofi.t I e S ST BT
Eodve e i A
Assuming the impulse approximation, Devanathan15 has shown
that the momentum distribution P(g) of the bound state nuc-
leons can be factorized. Thus, tnls,rebresentatlon of the

cross section has the advantage of belng 1ndependent of a:

‘special nuclear model,

Tt is convenient to start with sueh hueclear wave funetions
which describe the low energy’ nitelear data. Therefore, we
used Woods-Saxon shell model wave functionstand @ v

: IR

'1 1

v{r) = Ve [1 + exp (———JJ (6)

A T T R e R LA UL R TE L A0 O N 01 9 YO .,,mﬂ'ﬂﬂ'ﬁl!ﬂ'!llI'l'm""‘lﬂWI"MW'I'Mﬂv1WﬂI'Tl'’I|‘IP‘"FH’W[M""'FWM“W'!MW\P""""I




! |
te LA LG ST AT JU ST I THE TRURVR R TR verer T R LR L | T e T e R T R R PP p RS ——

to cdledldte thé cross section. ‘The parametérs a, R, and v,
- were ‘determined ‘from the separaticn enérgids and from flms‘

to elastie electron scafterlng16 CoopE

To take .into account the’ short dlstance effects in the nuc-
leus, we also used shell modeﬂ wave functlons which- Were mo-
dified by short range nucleon-nucleon correlations. These
correlatiens. Were introduced into the 1ndependent partlcle

- model by means of the .Jastrow methodlzvamd,g@q@metr;zed!by

a defiinite momentum.q,, whieh is.exchanged between two other-

- wiseindependently moving‘nuclgomS;gmxlh these .calculations

offi-shell effects were negmggteqwandggnq,elgctrqmagpepic
form facters of.free nucleons were used..

For the electroproduction of pions in the region of the first
nucleon resonance the model of Gutbrod and Simon19 has been
3 and £ nﬁptronsh

. o il
cludps"resonant1amdun@n-resmmanpmcontr&buﬁﬂ@nspLAssmmlng the

proven to fit the. data for ﬁree prot@ns

in the kinematic region of thls experlment. model in-

impulse approximation, we haye. folded.the, C?@SﬁuSﬁctl@@|0
for free: hucleons; acecording,to; the m@deluof”Gutbrod a@d
Simon, with the momentum d;str@pmmaonuP( s): of the, nucleoms

hound in the nucleus20

K Y TR GNP ARF CORN Iij.*‘f‘

dé 3 8% . aE! 'dQ:
——d-E—(a—ais——'B: )I::: ="1'a”p 'P(p )' "(E;‘ "“*“'“'I“"'@u‘l“‘(E‘ £y 3:“9 ) dE c-ﬂr
..\ a‘ ag weE*% Py : 3
: . ' (1)

The kinematie wvariables in the. rest, system qf the. target nuc-
leon @raf@haractgrmZﬁd»@y,@mWa§¢ﬁmaszm‘Byiyﬁp?g,ﬁstﬁpke into
account the depepdence of the vimtual photon, flux on the
Fermi momentum of the target nucleons.
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To derive the momentum distributions P(pa) of the bound sta-
te nucleons, the same nuclear wave functions Were used as 1n

the case of quasi-elastic scattering.

The contribution of the second resonance 01520 was approxlma—
ted by a resonance of a Breit-Wigner shape 1ocated at W =
1520 MeV, -
The sum of the quasi-elastic contrlbutlon Tael? the contri-
bution 94236 for the electroproduction of nlons 1n the re*_
gion of the first nucleon resonance, and T1520 of the se%ond
resonance were {itted to the measured cross sectlons of Ll

and 120 targets:

= A (a )y + B g ) o+ C o

Ttot * %qe , 1236(0 (8

1520
The parameters A, B, and C were determined by the fit. A set
of five different nuclear wave functidns was ‘used te fif the
data: a pure shell model wave funetion “without short range-
nucleon-nucleon correlations (q¢=0)‘aﬁd four wave functions
with different correlation'par"ameters*(qc = 200, 250, 3004
250 MeV/¢). As demonstrated by figs. 2 and 3%, the formiof::
thae snmactra ~f 7L and 19@ can be renroduced aulte satisfac-
torily with a2 short range nucleon-nucleon correlation: para=
meter g, = 250 MeV/c. The y? per degree of freedom is about
1 for this choice of the correlatlon parameter. The wave
function without cor”elatlons (q'—O) vlves per’ degree of

freadom a x> x 4.

mhe different contributions to the total cross, sectlon have
a reasonable shape. Curve (a) in figs. 2 and 3. shows that’
realistic nuclear wave functions are able to_reproddceythe
total width as well as the tails of the quasi—elas;ic peak.
Furthermore, the contribution in the region,of;the A(1236)
resonance (curve b)), according to the model of Gutbrod and
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As 1n uulte different experiments, e.g. the absorption of

Y pﬁ—rbactlons,iwhlch are 4lso’ seH51ﬁiﬁé'£0“eﬁ¥F

Coow W eI TR ¥ " 21 P
fects at small’ nucleon—nu lebn distances R o have also

found the best agreement with our data using nuclear wave

functions with a correlatlon parameter A *. 250-300 MeV/ce,
P Y T
”hl%'L npraﬁ rppment of results dletr ¢ vé 'from difffererit ek~

.pPI"l

men%s seems to show that“on%‘cmn”ap§f021ma%ewwhp*SHdrtﬂ
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Wrange coffelatﬂons BY the' m@meﬁtum exchanpe‘bf abbut 250

b
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wEromfﬂhe‘aSBumption:anbhevﬂm@ulﬂerﬁ@?ﬁ%ﬁim@?igﬁii?neweﬁf -
vegisuthat : the:nuclear cress' section fonr auasi—elastic scat-

teringiahd: fer the A{4236)- excltatlon ris. given by tbe inco-

herefit . sum of the corresp@ndmmg prot@n|and -neutron.- cross‘]

se¢tions., S e e e ey i
Cw Toitestithis we avaluwated-she effective number of nucleons
B R T N N AT R 5 -

t

fferent nethods from that used to fit the

 H;?).” : Ll we' integrated the whole
ﬂasflc contrlbutzon ahd“ﬁ1v1deﬂ-1t“by the sumqofrthe
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cos's séktion! BB brotohs and 3ineutrons;: aAssu=

vt 1.,-:;.,;@ a FeAliNg law, wlaitele Pt ,vang ﬁzG_‘:Nw' 0.7La the same

wav we 1n€erra+ed th' contributioh b the A1236)+resonance

‘ub[ﬁ87éh arhltrQ“llv chogen ¥ailie” of W = 1,46 GeV. For: 12¢
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the normalized theoretical distributions for € protons and 6
neutrons were added and fitted to the radiatively corrected
experimental points. The nucleus to nucleons-ratios are then
given by the Welght parameters ‘A and B of formula. 8 which
were determined by 'the fit. These two methods are consistent

within a few percent, ¢

The dependence of our yield ratios for gquasi-elastic scatte-

ring

4701

%gel
- Mo
Z Oel,p + N Oel,n

2 ,
upon the squared four momenrum transfer el are presented

in fig. 4. In the evaluatlon qé 1 is taken to be the maximumnm
of the guasi- elastlc Déak. The error bars include statisti-

cal errors, systematlcal errors, and an estimated uncertain-
ty from the nuclear model, totallv +{8- 1U”)

In fig. 5 our yileld ratlos are Urespnted for the A(1236)-ex-
citation 01936/(2 ﬁn + Ne G ) on 611 and 120. In this case

the sauared four momentum transfer 01236 is taken at the ma-

[

e B Mt w-aﬁwn_,- ﬁ,ﬂv -
A 'y b - - PN

A 2 e R PR P P L P
....... A b \‘d- - e e . e . . . i

quasi-elastic case an error due te the backsround uncertain-

tv nwas been included. The total Pr“ors au_u“* ta +(10-15%).

In reference to the Gua31 elastic process (fig. 4), our b

nrﬁ

12 - o -
and - data a+ Li = P2, 5 and Mi = 2.7 Ge™ show 3a

. £
agreement with the 1‘P data from Stanflnld et al ~
which were obualned bv nranhlcal lnberra ion over their qua-

si-elassic dist rbuu,ons and dlv*5¢on by 1'he Rosenbhluth cross

ERat7A

sections; the errors arp esrlmated to be +(E-10%),

The general trend is that the ratios Are con ible w1th 1

-2 2
down to momentum transfers of 5 - 10 'm ~. At smaller anl
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a reduction in the nuclear cross section arises. compared
with the sum of the free nucleon contributions. ..

' S i : . N :
The’ﬁLi data of Titov and StepulaZuamﬁEﬁ = 1.18 .GeV .were de-
rived hy - a guite different methbd;ﬁf{ama&yeisujmheir ratios
are ahout 0,75 over the whole qg—region;amd‘showyho decrease
at smaller four momentum transfers.

On the other hand, the 120 cross sections at lower primary

enerries given by Dementii et al.zu are equal to the sum of
the free nucleon cross sections and decrease only at low

four momentum transfers.

A possible explanation of the yleld ratlo reductlon at low

Ogel is miven by the Pauli exc1u51on pr1n01ple. ir the three

momentun transfer to a nucleon 1n31de the nueleus would be
so small that there is no. nhase space avallable for the re-
coiling nucleon (1n terms of the 14‘er{rii gas model the re0011
momentum would lle inside the Fermi sphere) then no quasi~
elastic scattering process can occur. Thls effect has been
simulated by a ﬂonte-ﬂarlo—method (dotted curve in flg.(&)

'“g‘from'a sheil'model

for ﬁL:x., assumlng a momentummdgstrlgyt
with eorrela+1ons (q = 250 MeV/c) as

@escrlbed 1n sie tlon

L.2. The dashed curve has been taken from a calculatlon of

23 for 12,

Bernabeu 2. The decrease at low q2 reflects agaln
the Pauli exclus1on effects.

A completely different Dleture is 1ndlcated bv the yleld ra-
tios in the region of the A(iEBE)-resomance (flg 5). Our

data for 6.1 and 12

”.stav at a conetant ve;ue of 0.64 in the
;ou“ momantum tran%rer re?len 5 fm 2MS g?'S 11 fmlzg whereas
the Ll data of Titov and Stepula7, based on a dlfPerent me-
thod of evaluation, give a value of about 0.8 in this kine-

matic region.

LI
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Tf one takes into account the Paull principle for the recoi-
ling nucleon from the A(12%6)-decay (ef. the qua31 -elastic
case), a rough estimate in our‘k;ngmap}g region yields a
cross section reduction of only.a ﬁew pgrceﬁtﬂ |

A possible explanation for the reductlon of the. v1e1d ratio
is the modification of the 1mpulse approx1map;on due to the
excitation of resonance states in the nucleus ~. This c¢ross
section correction can have 2 con51degable vaige (an order
Li and

of magnitude estimate is ~50%) 6‘for ¢ in our ki-

nematic region.

Dover and Lemmer27 considered resonant pion-nucleus scatte-
ring and obtained a quenching of the effective pion-nucleon
coupling constant in a nuclear medlum, fnqm-Which in the ca-
se of electroproduction of the A(1236)-resonance a reduction
of the yield ratio is obtained., Besides this, off- -shell ef-
feets on the nuclear +pansition form factors may be of im-

portance.

A modification of the Gell-Mann-Goldberger—mhlrrlng sum rule
for real photons hy W618828 predicts a value of

- 0.76

Aeff = A
in the resonance region. This yields A ff/A = 0,65 for 6Li
and 0.55 for 12 ¢, which, within the error bars are consis—-

tent with our data, although the redugt;on of the cross sec-
tion for virtual photons is expected to be less.
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4.4 Duality and Sum Rules ' '
R R T I I

Another aspect of ‘thesd“data in the réseHanss ' pegisn is their

connection to the deep 1hélast1b”electro='s Nt tebing,

Tn the deen 1nelastlc “hdpi 'ﬁ ‘the stuctupe i thhdtion W (a%,v)

P " e g s 1 o : _'\ Yo

shows scallnv behav1our”‘

Lei
I. ‘ql2'+°°' P S N

Pridae sl o (9)

‘
TR

where: ' Lo S o P 1Wm%WW1F
i 1 Vit Pl fpp by
(10)

and M 'is ‘the Huclebn skl

| e ¢ L A TSR R R R
R O T S A ST SR T

The relation’ betweeh £the scallngkfumctlwnnF?KmQ -and the struc-

,V) in the resonance region has been.dls-

Q
2/. We refer here to the duality hy-

30

turs function W (q
cussed by Varlous authors
‘nothdsis of Rittenberg Bnd walnsteln

,Hwh@‘@@qmvgdqthe‘sum

rule e b : AW:f”*w:"”aﬁin‘ A F O T

1 ” R o
f{i; VW, (A ,v) = To(w )} dv_ = 0 (11)

with "0 e e s s S

2 5?w" 3 ?"Ge”?
+ 2

S ¢ 2 (12)
" .‘.‘a SR 0“.)_‘2.‘_(‘}@5\&;&- e e

This sum rule holds
20

2
for stralght lines in the g -v-plane.

for electron scattering on hvdrorsen and deuterium in the

kinematic region of this experiment.
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To compute the scaling function F (m") for 1?0 we have used
the data of ref. 31 in the klnematlc region where W (qg,v) |
shows scaling behaviour for free nucleons. For Li no data
in the deep inelastic region were avallable. rrom the data“
of ref., %1 however, F (w) can ‘only be ‘depived apprékimately.
mhe hatehed region in flg. 6§ shows the interval into which
the data of the scaling function fall. THe com@arlson of the
resonance data of the present experlment 'with the'staling
function derived from ref, 31 shows that’ 'the nlttenberp-*v*

|

Rubinstein sum rule aiso holds for 120;“
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FIGURE CAPTIONS

Fig.

2

ren T R 18 e S g8 S s s WSS e [T

. Double differential cross section for 1?Qﬂe,e'), de-

pending on the energy E3 of the scattered electrons.

E1 = 2.0 GeV, ee = 150, squared four momentum trans-
fer on the quasi-elastic“maximum.qg 1 ;-10,0 fm'2.

a. qua81 -elastic contrlbutlon (ref. &)
b. A(1?36) contrlbutlon (ref 8)

¢. second resonance and background

3. sum of the theoretical curves;".

The momentum distribution of nucleons is given by
the Fermi-gas model with kF‘:_191 MeV/c.

Same parameter as in flg 1.t

a. quasi-elastic contr;hqtlon (ref 15)'

"b. A(1236)-contribution (ref. 199

c. second resonance and background
d., sum of the theoretlcal curvesLJ‘”
A shell model including short-range nucledén-nucleon

correlations is used. The correlation paramefer was
q, ® 250 MeV/c.

Nouble differential cross section for 6Li(e e'), de-

pending on the energy L3 of the scattered electrons.
' 2 -2

E

- - o -
c 2.7 GeV, Be = 13.87, qqel = 10,0 fm 7.

a. quasi-elastic contrivution (ref. 15)
v, A{12%6)-contribution (ref. 19)

c. second resonance and background

d. sum of the theoretical curves a.-=C., which are
folded with radiative corrections.
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e. sum of the theoretical curves without radiative
effects,

“The nuclear model is the samé as the one used in
Cfig. 2, '

€

Ratio of the quasi-elastic yield for °Li and 12

C to
the sum of the Rosenbluth- =Cross, seCtions of the pro-
tons and neutrons, dependlng on thP squarnd four mo-

mentum transfer qs 7 The dotted durve is a Monte-

Carlo calculation fof‘6LH‘tak%hg‘ihﬁO“account the
Pauli principle, the dashed eurve is a calculation

for 12¢ (pef. 23).

6Li and 120

Ratio of the A(1°3€)-resonéhCe #in’d for
over the sum of the free nucleon cross section (in-
tegrated over the A(l?%é)wresonance), depending on
the squared four momentum trihsfor at the A(1236)-

peak,

The structure function m/w"!ﬁ:WQ for 12C(e,e') in
the resonance region (this'éxperiment) compared with
the scaling function calculated from deep inelastic
data (ref. 31),
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RATIO Gnucteus / (Z- Gproton +N - Gneutron),QUASIELASTIC PEAK

§ °Li, this experiment FZC,this experiment
b 6Li,TITOV and STEPULA’ 412C, usingthe data of STANFIELD etal’
1.2k | “Li, PAULI principle E'zc,exclusion effects, BERNABEU®
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wh = 2MV+ F2
..q_2 + 32
2with
E°=13

v W2 12C (e’e')

—e—o— E,:2.70GeV, Je=15°
—%-%— E, =25 GeV, Je =15°
— N = Eq = 20 GeV, Oe =15°

REGION OF THE
SCALING FUNCTION
FOR 12C




