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Abstract

Coincidence éross sections for the reaetions '6Li(e,e'p) and 6Li(e,e'd) have
been measured in the region of quasi-elastic scattering. Using incident electrons
of 2.5 and 2.7 GeV, the four-momentum transfers to the proton were 6.6 fm_z,

10.0 fm_2 and 11.6 fm_z. The proton coincidence data agree with shell model
distributions assuming a Woods—Saxon potential and including short range nucleon-
nucleon correlations. The best fit to the déutéron coincidence data is obtained
with a cluster wave function for the p-nucleons and a harmonic oscillator wave
function for the s-nucleons taking into account the deuteron yield from the s=
shell. The ratio of the deuteron cross section from 6Li divided by the elastic

e-d-scattering cross section depenﬁs only stightly on the four-momentum transfer

and has a value of %Q.



I Introduction
The advantages of using electrons instead of strongly interacting particles as
probes in nuclear structure studies are
- a well known basic interaction
- a small distortion of nuclear structure by the incoming and outgoing
electron. In quasielastic processes only a heavy recoil particle suffers

noticeable final statée interaction.

Investigating the special problem of short-range correlations (SRC) of nucleons
inside a nucleus, we can expect the following effects in connection with quasi~

elastic electron scattering processes:

a) The nucleon momentum distribution given by the nuclear shell model is
modified in its high~momentum part z 200 MeV/c, since for nucleon-nucleon
distances s | fm short-range correlations introduce an interaction not

included in the usual shell model descriptionl.

b) Two-particle emission is possible in a process caused by one-particle inter-
action - for instance by electron scattering assuming the one-photon exchange
approximation, The emission of two nucleons after absorption of a virtual
photon is improbable in the frame of the simple shell model, since the nucleons

are assumed to move independently.

In looking for these effects the size of the probe should be comparable with that
of the object to be analysed and the intéraction time should be short enough to
exclude nuclear rear?angemeqt effects. These requirements are fulfilled by elec-
trons in the GeV-range. We chose the (e,e'p)-reaction channel (quasi-elastic

scattering with outgoing protons) for the determination of the momentum distri-




bution of the protons inside a 6Li nucleus. In the simultaneously measured
(e,e'd)-reaction channel, we restricted our measurements to the same quasi-.
elastic scattering kinematics as used in the (e,e'p)-case, 1. e., we considered
coincidence events kinematically corresponding to free e-d-scattering. The re-
sulting deuteron production rate and the momentum distribution of p-n pairs in
6Li should yield information about nucleon-nucleon interactions by comparison
with models. A measurement of single-particle binding energies was not planned
because of the finite enefgy resolution due to the primary beam and the electron
ébectrométer. 6Li has been chosén as target nucleus“for the following reasons:

- the finai state interacfions should be relatively smali,

- the narrow nucleon—-momentum distribution.éllows the separation-of

deuterons from protons in . our experimental arrangement,

~ the existence of a (o+d)-cluster structure is well known.

The previous quasi-elastic (e,e'p)-measurements were primarily concerned with

24,46

single particle binding energies . After the preliminary publication of the

data of this experiment47, other angular and momentum distributions obtained from

6Li(e,e'p)-at 1.2 GeV > and 0.7 GeV 6 were also published. In addition, momentum

2,7

distributions have been obtained from quasi-elastic (p,2p)- and (7,7 p)-

experiments. Information about two-hole excitations of the residual nucleus and

the momentum distributions of p-n pairs inside a nucleus has been obtained from

10,11 + 12,13
35

the following reactions: (y,pn) (e.g. ref. 9}, (n ,2n) (7 ,2p) and

(p,pd) 14_]8. Recently preliminafy results of a 6Li(e,e'd)—experiment at 0.5 GeV

. .
have been published 9-

We now present a short description of the apparatus (Sec. 2), the data analysis
.and the corrections (Sec. 3), a comparison with theoretical models (Sec. 4.} and
4,2, for protons and deuterons respectively), and our conclusions are then

summarized {(Sec. 5).



2. Apparatus

Electrons with a knownlenergy E were scattered from a solid Li-target (alter-

natively from a liquid Hy= or D2~target) and detected at an angle Oe. Coincident
recoil particles (protons and deuterons) were detected by a counter hodoscope. By
analysis of the electron momentum and the mass as well as angle and energy of the
recoil particles it was possible to determine all other kinematic parameters., The

. . . . ., 120-2
experimental arrangement has been previously described 1in detail 7.

A slowly ejected electron beam was produced by the Deutsches Elektronen—Synchro-
tron (DESY) with energies of 2.5 GeV or 2.7 GeV and an energy resolution of about
£ 0,5 . The intensity of this incident electron beam was monitored by a secondary

emission monitor and a totally absorbing Faraday cup.

6 7

Li, 4.4 % "Li by volume) oriented

The lithium target was a solid plate (95.6 %
45° to the incident beam direction. Thus the effective thickness was (5.7 *#0.3) mm,
corresponding to 3.8 ¢ ]O_3 radiation lengths. The target was placed in a scatter-

ing chamber with Kapton H windows of 0.125 mm thickness. In addition, dry He-gas

continually flowed through the scattering chamber.

The electron spectrometer contained a magnet with a homogeneous field (DESY MB
magnet), followed by a series of four wire-spark chambers, three scintillation

counters and a shower counter to distinguish electrons from background particles.

The horizontal aperture of the spectrometer was 1.57° resulting in a solid angle

acceptance of 0,695 10_3 sr. The momentum acceptance was *¥20 7 with a mean mo-

mentum resolution of *0.6 %,

The recoil particles were detected by a three plane scintillation counter hodos-

cope. In the first (second) plane twelve counters, each 432 mm x 36 mm x 10 mm,



were aligned horizontally (vertically). The third plane consisted of four thick
quadrant counters, each 216 mm x 216 mm x 50 mm. This counter hodoscope covered
an aperture of 31° x 31° which was subdivided by the first two planes into 144

elements, each 2.57° x 2.57°,

The information stored in the spark chamber ferrite core readout system, the
digitized counter pulse heights and additional data concerning charge, dead time
and accidental coincidences collected in scalers were processed by 100 MHz-elec-
tronics and transferred on-line to a CDC-1700 computer. Simultaneously, the pro-
per function of the entire apparatus could be controlléd by programs which moni-
tored the spark chamber efficiencies, the counter pulse height spectra and the

momentum spectra of scattered electrons.

According to the momentum transfer criteria of section 1 we chose the sets of
kinematic parameters listed in table 1. For convenience the corresponding

squared four-momentum transfers, scattering and recoil angles and energies of
protons and deuterons are presented for the case of elastic e-p-and e-d-scat-

tering.

3. Evaluation of Data

The broadening of the quasi-elastic peak due to the Fermi-momenta of the nucleons
made it difficult to separate the deuterons from the large low-energy tail of the
protons. Therefore, it was necessary to use a differential method, comparing for
every recoil particleits set of pulse heights in the three counter planes with
those of calibration energies from the elastic e-p— and e-d-scattering. The total
energy loss of particles stopped in the third plane permitted a discrimination

between protons and deuterons. Other particles, like tritons and a-particles had



too little energy to be detected. Background partieles, such as pions, nucleons
and low-energy-electrons were rejected by pulse height discrimination. Low-energy-

Y-quanta were absorbed by a 0.5 mm thick lead foil in front of the hodoscope.
The following corrections have been taken inte account for every event!

1) Long-time drifts in the counter pulse heights (typically 5 % - 15 %)
2) Light-absorption in the scintillators (max. 7 2)
3) Difference of the light yield from protons and deuterons
("quenching effect“)28
4) Energy loss in target, air and lead foil
5) The flux variation of the incident electrons due to the Fermi motion

of the target particles (typically 5 %)

The whole separation method has been checked experimentally by applying it to

measurements of the elastic e-p- and e—d~scattering.

From the comparison with these data we obtained an identification efficiency of
about 85 Z for protons in the energy range 30 — 330 MeV, and about 65 % for deu—

terons in the range 45 - 145 MeV, depending slightly on the particle energy,

The total systematic error for the proton cross sections amounts to *8 %, obtained
from quadratic addition of all uncertainties of counter and spark chamber effi-
ciencies, The corresponding systematic error for the deuteron measurements is

*20 %, reflecting the error in the subtraction of "baékground deuterons' simu-
lated by other particles. Additiomally, the error in the absolute cross section
scale is 7 %, arising'from térget, incident beam, solid angle and dead time un-

certainties.




4, Results and Comparison with Theoretical Models

Experimental results for outgoing protons and deuterons are represented in fig. |

and fig. 2, respectively. All results are tabulated in ref. 29. From the measured

fourfold differential cross sections we obtained by integration over two variables
within the range of experimentally accessible angles and energies the following

double differential cross sections:

d%c d2c _ d2c
a) 3@ a8 b) T aE. ©) Ia dm.
e e 1 . e 1

where E', Qe refer to the scattered electrons and

E,, &

i i (i = p,d) refer to the recoil protons and deuterons.

d) In addition, we have calculated the distribution P(qR) of the recoil

nucleus momenta aR including the phase space factor qiz,

+ -). ‘—} [ 3 a
where qp = q — ki is the "missing'" momentum of the recoil nucleus,
-). 4
q is the three momentum transfer and
-“). 4 ’ . .
ki (i = p,d) are the momenta of the recoiling particles.

The error bars in figs. | and 2 include both the statistical and the systematic
errors. The energy, angular and momentum resolutions have been determined expe-
rimentally (by elastic e-p- and e-d-scattering) and are given by the dotted
curves in figs. 1 and 2. The largest contributions to the resolution result from
the angular aperture of the electron spectrometer and from the energy width of
the incident beam. The arrows give the calculated position of the free e-p- and

e—d~scattering, respectively.

Because it was not possible to perform radiative corrections by "unfolding" our

experimental spectra, we used the inverse method. Starting from theoretical Fer-



mi-momentum distributions we calculated threefold differential cross sectionSBO.
By applying the inverse of the usual radiative corrections3] to the threefold
differential cross sections and then integrating, we were able to obtain a the-
oretical "radiated" double-differential cross section which could then be com—
pared with our uncorrected experimental points. A similar procedure was used to
calculate a momentum distribution to be compared with P(qR). The corresponding
double-differential cross sections With the radiative effects not included (which
will be used in sec. 4.2, in comparison with elastic e—d—scattéring) were also
calculated for those "radiated" cross sections which give a best fit to the data

{dashed curves in figs. | and 2.

A possibility to analyse the data is given by the Jastrow model of short range
correlations. In fig. | the proton data are compared with sheli-model calcula-
tions which include short-range nucleon—nucleon'correlationsBz, where a Woods-—
Saxon potential was used. The parameters were obtained from elastic electron-
nucleus scattering., The binding energy in the s-shell was assumed to be 22.7 MeV,

in the p-shell 4.7 MeV33

. The correlation is parametrized by q,.» representing
the exchanged momentum between otherwise independently moving nucleons. Although
there is no strong dependence on the pafameter 9o the best agreement is ob-
tained using q, ~ 300 MeV/c, yielding a x? per degree of freedom of about 1.
This value of 9, coincides with those qsed in calculations of the absorption

34’35. The effect of the shbrt—

. c o] . .
rate of pions in 60 and the 6L1(Y,p) reaction
range nucleon-nucleon correlations is illustrated in fig. 3: If we admit corre-

lations with q, = 300 MeV/e, the theoretical momentum distribution P(qR) . qﬁ

is increased for dp 2 200 MeV/c and yields better agreement with the experiment.



Although we were not able to separate the s- and p-shells of 6Li, the parameters
of the momentum distributions used here (105 MeV/e at 1/e of the maximum for the
s—-shell and 7} MeV/c for the half-distance between the p-shell maxima) are in
very good agreement with the (e,e'p)-date of Antoufiev et a1.5 at 1.18 GeV and

of Hiramatsu et al.6 at 700 MeV. Earlier measurements of (p,2p)-quasi-elastie
scattering7 yield a comparable s—-shell parameter, but yield for the p-shell para-

meter a value of ~ 40 MeV/c.

If we assume the plane wave impulse approximétion, i. e, no distortion of the
initial and final electron and proton waves, it is justified to equate the
"missing momentum' qp with the negative value of the Fermi-momentum of the:
moving target nucleon. Calculations for the even heavier nucleus ]20 show that
for outgoing proton energies 2 100 MeV the shapes of the distributions are only
slightly changed by final state interaction in the region of high momenta

(qR z 200 MeV/c) 30 and that mainly a cross section reduction occursS®. This
final state absorption can be characterized by a nuclear "transparency’ for
outgoing protons as shown in fig. 4. The experimental points are obtained by
dividing the number of proten coincidences by the proton contribution to the
-quasi"elastic peak found in the single arm events29. This proton contribution

to the peak was calculated using the Rosenbluth formula with scaling law, dipole
fit and GEN = 0. The results are compatible with optical-model calculations of

Jaccb and Maris37 and following de Carvalho et a1.38, using total nucleon—~nucleon

cross sections of 23.5 - 29 mb,

Another indication of the deerease in final state interactions with increasing
proton energy is given by the number of true (e,e'2p)-events as determined in

the present experiment. The ratio between the number of two-proton and one-proton
events decreases from (9.0 #0.5) - 10--3 at Ep = 138 MeV to (6.5 t0.5) - !0“3

at Ep = 241 MeV.
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The emission of deuterons from 6Li in the kinematic region of quasi-elastic scat~
. . . 6. .
tering has usually been described by a cluster—configuration (o+d) for the "Li-

ground state39. The corresponding wave function can be written :

b = 0 (k) ¢ e Gy ¢ 00
Li
with @d, @d internal! o and d wave functions,
o(r) wave function of the relative motion.

Assuming Gaussian shapes for @a, ¢d and ¢ and using parameters obtained from

. . . . 4l
Coulomb scattering, a ground state momentum distribution = results:

e 4212
pla) ~ | 1 (g +b;aP)e e
i=0,1,2
with a = -~7.500 fm3/2 bo = 10.900 fm7/2 ¢, = 2.170 fm2
a, = 2,360 fm3/2 b] = - 0,239 fm7/2 cy = 1,050 fm2
a, = -1.449 % by = 0.53% /% o, = 1.073 .

In addition to the process 6Li(e,e'd) 4He(g.s.),.(interpreted as emission from

the p-shell), we were able to detect a possible emission of two s-shell nucleons
leaving excitations of the residuél nuclear system up to ~ 80 MeV, because our cut
in the total energy spectrum is 70 = 80 MeV below the peak maximum. In the simplest
case, the combination of two s=shell nucleons in a harmonic oscillatﬁr potential
yields a momentum distribution of Gaussian shape. We chose a width of 210 MeV/c
F‘;‘E'HMQ’]8 for this distributioén, a separation energy of 1.47 MeV for deuterons from
the p-shell, and if two s-shell nucleons are emitted, an excitation energy of the

residual nucleus of 30 MeV ll. Having included the experimental cuts in angles and

energies, we obtained the best agreement with the data by assuming the ratio for the



_1].—

number of deuterons for 4He left in the ground state compared to the number of

deuterons when the nucleus is left in any possible excited state up to ~ 80 MeV
is | : 1.1 at 10.4 fm.u2 (fig. 2). This ratio alsc has the value 1 ¢ 1.1 at

12,2 fm—2 in contrast to 1 : 0,9 at 6.8 fﬁrz.

Optical model calculations for deuterons with outgoing energies ~ 40 MeV have
shown that it is justified to use the plane wave impulse approximation and to
neglect the final state distortion effects as we have done in our calculations

42
of the shapes of the distributions displayed in fig. 2 °*

In fig. 5 the effective number of deuterons emitted from 6Li is presented:

d 6,
Eﬁ; ("Li)
Nd = dcd
@ (0
e
do 6
vhere I (°Li) is the integrated double differential cross section for quasi-
e
elastic emission of deuterons from 6Li (see end of sec. 4.),
corrected for experimental cuts, and
doy . : . 25,43
Ol (Dz) is the well known elastic e~d scattering cross section™™’ 7,
e

The errors in fig. 5 are mainly systematic, but also include errors due to the

experimental cuts,

The result is a nearly q®-independent value of Nd ~2 for excitations up to
~ 80 MeV, enclosed by the cluster-model predictions of Kudeyarow et 31.40. In the
lower limit (g.s. of the residual nucleus), the number of effective deuteron clusters

should be 1.1, in the upper limit (g.s. plus all excitations of the residual nucleus)
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this value was predicted to be 4.2, An alternative description by Jeremie4 éal-
culates the probability for two nuclear nucleons in shell model states to be
scattered like a free deuteron. This is a special way of introducing nucleon—
nucleon correlations. The final-state absorption is included by an eikonal
approximation with the real part of the potential set equal to 65 MeV and the
imaginary part, W, set equal to 10 MeV or 12.5 MeV. Although the precision
of the data does not allow to distinguish between these values pf W it is

clear that the theoretical predictions are in very good agreement with the ex-

perimental data.

Fig. 6 gives the ratio of the number of emitted deuterons to that of the emitted

protons, depending on the square of the four-momentum transfer, -q%. The curves
represent the published datazs’43 for the form factors squared,
&) )
Gg(qz) = —ggLE:E— (for protons); Gﬁ(qz) = —§§—§:§~ (for deuterons)
(Fﬁ)Mott (?i'ﬁ)Mott
and their ratio Gg(qz)/G;(qz) for Ge = 13.8°. The experimental points,
dUd 6 do 6 N D
R o= ga (LD dQe(Ll)'Nd-Dd

are obtained from the measured rates for deuteron and proton emission from 6Li,
the effective numbers of target particles per nucleus, &i’ and the final-state

. (N =13, Dp is taken from fig. 4, Nd = Nd . Dd from

transparencies, D p

i
fig. 5).

The agreement of the experimental deuteron to proton ratios with the curve
Gé(qz)/G;(qz) illustrates that the "form factor" for the emission of deuterons
from 6Li has essentially the same qz—dependence as the form factor for elastic

e~d-scattering. This interpretation of figs. 5 and 6 assumes a nearly constant



final-state absorption of the deuterons in the energy range of this experiment.

The widths of the deuteron momentum distributions and the effective numbers of
deuterons for the ground-state process and excitations of the residual nucleus
are presented in addition to comparisons with other reactions in table 2, The
digstribution used for the (e,e'd) 4He(g.s)—part of our data has also been used
for description of the (p,pd)-data of Alder et al. at 590 MeV. It exhibits suf-
ficient agreement with the (a,20)-data at 104 MeV and excellent agreement with

both (7 ,nn)-experiments and the (ﬂ+,pp)—data at 76 MeV.

The (p,pd)-data at energies < 155 MeV and the preliminary (e,e'd)-data at

515 MeV show smaller widths. This difference is presumably due to the strong
absorption of the outgoing low-energy deuterons, and additionally in the (p,pd)-
case, due to the distortion of the incoming and outgoing proton waves. The value
of 210 MeV/c, used in our calculation of the distribution with excited residual
nuclei, agrees well with the fesult of ~ 226 MeV/c obtained in the (7 ,nn)-ex-

periment of Calligaris et al.

- The value of Nd determined by this experiment, which includes excitations up
to ~ 80 MeV, agrees within the errors with all (ﬂ+,pp)~data and the (p,pd)-mea-
surement at 590 MeV (energy of the outgoing deuterons ~ 210 MeV), in spite of
the different reaction mechanism, The values obtained from (p,pd)-measurements
at 670 and 1000 MeV are larger than our values, perhaps because the outgoing
deuterons with energies of ~ 580 MeV and ~ 900 MeV, respectively, are less

affected by final-state absorption.

5. Conclusions

, . . . 6. .
We summarize the results of the quasi-elastic scattering process Li(e,e'p)

as follows:



1) As expected, the spectra of the scattered electrons and protons and the angu-
lar distributions show a broadening due to the Fermi motion of the nucleons

in the initial 6Li—nucleus and a shift of the peak maximum due to the nucleon

binding energy.

2) These data are well described by shell-model wave functions that include short
range nucleon—-nucleon correlations. Although no definite conelusion can be
drawn, a better agreement with the data for Fermi-momenta qR z 200 MeV/c is
obtained if the correlati&ns are described by a momentum exchange between the

nucleons of gq_ -~ 300 MeV/c.

3) With increasing energy of the outgoing protons, the nuclear transparency in-—
creases and the probability for the emission of two nucleons decreases, re-

flecting the influence of final-state interactions.

For the process 6Li(e,e'd), the energy spectra of the scattered electrons and
deuterons, the deuteron angular distribution, and the momentum distribution of

the residual nuelei can all be consistently described as follows:

1) Cluster-wave functions for the p-shell nucleons and harmonic-oscillator wave
functions for the s—shell nucleons with relative weights of about | : | yield

the best fit,

2) The effective number of deuterons, given by the cross section for quasi-elastic
emission of deuterons from 6Li, divided by the elastic electron-deuteron
scattering cross section, turns out to be about 2, independent of the square
of the four momentﬁm tranéfer. The effective number of deuterons estimated by

, b4, . ,
Jeremie is in good agreement with the experiment.




3) Because the effective number of deuterons is essentially constant, we can also
conclude that the "form factor" for the quasi-elastic emission of deuterons
from 6Li shows the same qzwdependence as the elastic electron~deuteron scat-

tering from factor.
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Figure Captions

Fig. 1 Proton coincidence data at E = 2.7 GeV, Ge = 13.8°,

a) Double~differential cross section as a function of the
energy of scattered electons,

b) Double-differential cross section as a function of the
proton energy.

c) Proton angular distribution. The area enclosed by the
experimental points is normalized to 1.

d) Momentum distribution P(qR) of the residual nucleus,

computed using the data a) - ¢}, normalized to 0.95 at
20 MeV/c. In the impulse approximation, this distribution
is identical with the Fermi-momentum distribution of the

nuclear protons.

0

Fig. 2 Deuteron coincidence data at E = 2.7 GeV, © = {3.8
e

Parts a) - d) as in Fig., |, replacing protons by deuterons.

The curve d) is normalized to 1 at 0 MeV/c.

Fig. 3 Momentum distribution P(qR) . qﬁ of the residual nucleus
at E = 2.7 GeV, 0O_ = 13.8° (cf. Fig. 1d).
The curves represent a pure shell-model calculation and a wave
function including correlations with a momentum exchange
q, = 300 MeV/c (Blumgz). The effects of radiation and experi-

mental cuts are included in the theoretical curves.



Fig. 4
Fig. 5
Fig, b

. 6.
Transparency for protons from the reaction Li(e,e'p) as
a function of the proton energy. The curves are calculations

using an optical model.

The effective number of deuterons Nd; defined as ratio of
the deutercn emission differential cross section from 6Li

to the elastic e-d scattering differential cross section,

as a function of the square of the four momentum transfer. For
comparison, a result from the best fit to the spectra (fig. 2)

and various theoretical models are presented.

Ratio R of the detected deuterons to the detected protons,
corrected for the effective numbers of deuteron and proton
target particles and for the final-state transparencies. The
curve labeled Gﬁ/Gé is a best fit to the published data for

free deuterons and protens.
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Table 1

Kinematic parameters

Protons

Incident Electron Square of the Energy of Recoil Recoil
electron scattering four~momentumn scattered proton proton
energy angle transfer electrons angle energy
E e -q? E' e E

e 4 P p
o -2 o

2.5 GeV 12 6.6 fm » 2.36 GeV 68.9 138 MeV
0.26 (GeV/e)

2.7 GeV 13.8° 10.0 fm > , 2.49 GeV 64.9° 207 MeV
0.39 (GeV/c)

2.7 GeV 15 ° 1.6 fm 2 , 2.46 GeV 63.0° 241 MeV
0.45 (GeV/c)

Deuterons

Incident Electron Square of the Energy of Recoil Recoil

electron scattering four-momen tum scattered deuteron deuteron

energy angle transfer electrons angle energy

C ,
E Ge q E @d Ed

2.5 GeV 12 © 6.8 fm 2 , 2.43 GeV 76.2° 71 MeV
0.27 (GeV/c)

2.7 GeV 13.8° 10.4 fm 2 , 2.59 GeV 73.6° 108 MeV
0.40 (GeV/c)

2.7 GeV 15 ° 12,2 fm 2 , 2.57 GeV 72.2° 126 MeV
0.47 (GeV/c)

The values of - g2, E', OP d and EP g refer to the elastic electron—proton and the

elastic electron~deuteron scattering, respectively.

_EZ_



Table 2  Two—Nucleon emission from 6Li
. Primary FWHM for FWEM for N,(g.s. + N.{g.s.):
Reaction energy 4He(g.s.) 4He(~80 MeV) Nd(g.s.) excgtations) Ng(exc.) References
{(MeV) (MeV/c) (MeV/c)
6Li(p,pd) 30.5 66 *17 0.07 D.W. Devins et al. (14)
155 63 0.31 *#0.15 C. Ruhla et al. (13)
590 126 * 4 0.80 *0.06 ~1.5% I : 0.85% J.C. Alder et al. (16)
670 3.62 £0.15 L.S. Azhgirel et al. (17)
1000 ~3.2 R.J. Sutter et al. (18)
®L1(a,20) 104 73-113 E. Velten (45)
6Li(ﬁ_,nn) at rest ~120 0.37 £0.10 H. Davies et al. (10)
at rest ~126 ~226 1 : 1.3%% F, Calligaris et al. (11)
OLi (", pp) 76 ~125 0.4 1.2% 1 : 2%  G. Charpak et al. (12)
51-272 0.8-1.1 1.3-1.7%%% 1 : 1.5%%% T_ Bressani et al. (13)
6Li(e,e'd) 515 ~60 J.P. Genin et al. (19)
2500 124 210 1.9 *0.6% 1 : 0.9% this work
2700 124 210 2.1 *0.7% 1 : 1.1%  this work
2.2 *1.0% 1 : 1.1%  this work

Y b
W

3

excitations up to 80 MeV
up to 70 MeV
up to 50 MeV
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