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INTRODUCTION

Since our previous compilation of charge-density-
distribution parameters,’ the analysis of electron scattering
experiments has improved greatly. Ambiguities about the
root-mean-square (rms) radius of the reference nucleus
12C have been resolved,? and the model-independent
analysis of data has now generally been adopted. The
greater consistency of the present data allows in many
cases a combined analysis of experimental data from sev-
eral electron scattering experiments.

The wealth of new data forced us to change the
1974 policy, where all available data were presented. In
the present compilation the number of entries per isotope
is limited to at most three. If a selection is necessary, in
general the most recent values are given. In those cases
where large discrepancies exist between the results of dif-
ferent experiments, we have chosen the values which we
judge to be the most reliable. On the other hand we have
tried to remain complete in a comprehensive list of all
experimental papers.

There were several reasons for producing this com-
pilation. Besides the already mentioned wealth of new
and accurate data, large improvements have been made
on the theoretical side: shell model calculations in the
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lower part of the periodic table® and density-dependent
Hartree-Fock calculations* for medium-heavy and heavy
nuclei can now predict charge distributions with unprec-
edented accuracy. Comparison of the theoretical predic-
tions with the new electron scattering results might guide
theoreticians to further advances toward a better under-
standing of nuclear structure. Furthermore, the previous
compilation has frequently been used in systematic studies
of charge-density distributions.”” For future studies in
this area, an updated version of the tables is crucial.

The material is presented in five tables. Table I cov-
ers standard charge-density-distribution parameters of
nuclei. The next two tables deal with parameter differences
between isotopes (Table II) and with differences between
other neighboring nuclei (Table III). Results derived from
model-independent analyses are presented in the two re-
maining tables: Table IV gives the coefficients obtained
from a Fourier-Bessel analysis (FB), Table V lists the pa-
rameters from an analysis with a Sum-of-Gaussians (SOG)
method. The extent of these last two tables confirms the
expectation we expressed in 1974, namely that model-
independent analysis would become more frequently used
than analysis with phenomenological models.
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In this compilation we no longer include the pa-
rameters of magnetization density distributions. The rea-
son for this is twofold: first, Donnelly and Sick published
an excellent review on magnetic elastic electron scattering
about a year ago;® and second, the presentation of the
magnetization density is not so unambiguous as the de-
scription of the charge density. The latter is due to the
fact that charge scattering is determined mainly by the
monopole form factor (for J = 0" nuclei even exclusively),
whereas for most nuclei with a magnetic moment, many
different magnetic multipole components (which cannot
be separated experimentally) contribute to the magnetic
form factor.

This compilation was completed in February 1986
and has taken into consideration all data published up to
that date.

Charge-Density-Distribution Parameters

For more extensive information the reader should
consult monographs®'? and the introduction to our 1974
compilation.! Here we limit ourselves to the following
short notes.

The analysis of electron scattering data is restricted
by the fact that the form factor can be studied only over
a finite range of momentum transfers gmi, 10 Gmax. In
Plane-Wave Born Approximation, the charge distribution
o(r) is the Fourier transform of the form factor F(q) and
for a spherically symmetric charge distribution is given
by

L
w=5 | Fo =L g

As a consequence, only the amplitudes of Fourier com-
ponents of p(r) with wavelengths between 27/¢.x and
27/qmin can be extracted from the data. In the past, the
limited range of g values made it necessary to describe
the data on the basis of a phenomenological model. For
experiments which are performed at relatively low g values
the data can be described adequately by a two-parameter
Fermi distribution. Extension of this model with more
parameters showed, however, the limitation of the de-
scription: the introduction of a “wine-bottle” parameter
w is generally speaking more representative for the be-
havior of the tail of the charge-density distribution than
for that of the inner region.!! This is illustrated by the fact
that analyses of the same data set with a three-parameter
Fermi and with a three-parameter Gaussian model often
yield w values with opposite signs.!? Also, the inclusion
of oscillatory components in p(r), which were introduced
to fit the data measured at high ¢ values, are at best only
significant for light- and medium-heavy nuclei. Even the
error bars quoted for the rms radius of p(r) do not nec-
essarily represent the full range of rms radii consistent
with the experimental data. These limitations can be re-
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moved only through the use of a model-independent
analysis (see below).

One of the major advantages of electron scattering
as a nuclear probe is the fact that the interaction is purely
electromagnetic and hence is well known. This implies
that for a given charge distribution, electron scattering
cross sections can be calculated accurately by phase-shift
analysis. Two theoretical problems remain to be solved
in the field of electron scattering: radiative and dispersion
corrections, Radiative corrections are in good agreement
with experiments involving relative measurements, but
deviations have been observed in absolute measurements.
This seems to indicate that higher-order diagrams have
to be taken into account. Dispersive effects or virtual nu-
clear excitations might also play a role. No accurate cal-
culations are available as yet, but there is experimentat
evidence that the minimum of the elastic form factor
might be appreciably affected. More will be said about
this subject in the paragraph where electron scattering
results are compared with muonic x-ray data.

Model-Independent Analysis

The higher accuracy of the experimental data and
the larger ¢ range covered have led to the use of more
refined models to describe the finer details of the charge-
density distribution. However, the interpretation of the
results has not always been carried out unambiguously.
Several attempts have been made to describe the charge
distribution by sets of orthonormal functions. A viable
model-independent analysis will have to incorporate some
model dependence to account for the fact that data are
available only over a finite g range. The limitation should
be based on physical arguments. At present the majority
of experimental results are analyzed by two different
model-independent approaches: Fourier-Bessel analysis
or sum of Gaussians.

Fourier-Bessel Analysis

The Fourier-Bessel series expansion was introduced
by Dreher et al.'® For practical reasons p(r) is assumed to
be zero beyond a certain cutoff radius R. The first N
(=Rgmax/7) coefficients of this series expansion are de-
termined directly from the experimental data. The be-
havior of the form factor F{(g), at ¢ values beyond the
maximum value of ¢ for which data are available, is as-
sumed to be limited by a ¢~ and an exp(—ag?) decrease.
These assumptions originate from expectations for the
distribution of the nucleons inside the nucleus and for
the finite extension of the nucleons, respectively. They
yield an upper limit for the contributions of the higher
Fourier components of the series expansion. The results
depend to a certain degree on the value of the cutoff radius
R. An advantage of this method is that the uncertainties
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in the charge distribution originating from the experi-
mental errors and from lack of knowledge about the large-
g behavior can be determined separately.

Unfortunately, several definitions and normaliza-
tions have been used in the literature. In this compilation,
we use

> ayjo(vrr/R) for r<R
py=4"
0 for r=R,

where jo(gr) denotes the Bessel function of order zero.

For the normalization we have adopted the con-
vention that the integral over the charge distribution
equals the nuclear charge Ze. This normalization has the
advantage that the difference between different nuclei can
be deduced directly from the difference between the Fou-
rier-Bessel coeflicients

Ap(H) = 2 bay s4jo(vmr/R) for r<R
with
6av,AA =y, 41— Ao, 42

provided that both sets of coefficients have been deter-
mined for the same value of the cutoff radius R.

In Table IV we present the Fourier-Bessel coefli-
cients with the above-mentioned definition and the value
of the cutoff radius that has been used. Since the analysis
frequently involves several data sets, all of these are also
indicated. A final remark should be made about the errors
in the coefficients, which are not presented in the tables.
Since the errors are strongly correlated, the uncertainties
in the charge distribution can be determined only from
the full correlation matrix. But since this matrix is never
published, it would not make sense to present the errors
in the Fourier-Bessel coeflicients.

Sum of Gaussians

This parametrization was first introduced by Sick."!
The width v of the Gaussians is chosen equal to the small-
est width of the peaks in the nuclear radial wave functions
calculated by the Hartree-Fock method. Only positive
values of the amplitudes of the Gaussians are allowed so
that no structures narrower than vy can be created through
interference. An advantage of the use of Gaussians is that
values of p(r) at different values of r are decoupled to a
large extent because of the rapid decrease of the Gaussian
tail. The results of the analysis are independent of the
number of Gaussians, provided this number is sufficiently
large to allow a good fit to the data. In this approach, all
authors use the same definition,

p(r)= 2 Afexp(—[(r— R)AP) +exp(—{(r + RY 1)},
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where the coefficients A; are given by
A;=ZeQi/2x* v (1 + 2R} /v

In this definition the values of Q; indicate the fraction of
the charge contained in the ith Gaussian, normalized such

that
2 oi=1
i

Table V gives a list of the positions R; and ampli-
tudes Q; fitted to the data. The rms radius of the Gaussians
and the rms radius of the charge distribution deduced are
also given. The data sets used in the analysis are men-
tioned.

Electron Scattering and Muonic x-Rays

The information on nuclear charge-density distri-
butions can be improved significantly by simultaneous
analyses of electron scattering data and muonic x-ray data.
Whereas electron scattering maps the Fourier transform
of the charge-density distribution, muonic transition
energies are sensitive to a special moment of this distri-
bution, the so-called Barrett moment, '

<r"e‘“’> =(4n/Ze) f p(Prke=erridr.

The parameters k and « are discussed in Ref. 15.

The inclusion of these Barrett moments in the elec-
tron scattering analysis reduces the uncertainty in the
lowest-order Fourier-Bessel coefficients. Effectively, the
muonic information is equivalent to an electron scattering
experiment at low momentum transfer. Inclusion of the
precisely known value of the muonic Barrett moment
greatly improves the overall normalization error as well,
resulting in a substantial reduction of the uncertainties in
the combined analysis.

One would expect that the inclusion of muonic data
in an electron scattering analysis would only reduce the
errors. However, a comparison of results from only elec-
tron scattering and only muonic x-ray data shows that
the muonic results yield rms radii up to 0.02 fm larger
than those deduced from electron scattering.'®'!” Therefore
we have indicated it in the tables when muonic results
have been included in the analysis.

There are several possible explanations for this dis-
crepancy. Whereas on the muonic side the calculation of
the nuclear polarization correction is supposedly well un-
der control, a remanent discrepancy might be present due
to a short-range muon-nucleon interaction described by
a scalar or a vector boson.'® Another explanation might
be that the electron scattering results are not corrected for
dispersive effects. Rough estimates'® predict the dispersive
corrections to be small. Recent experiments,'® however,
seem to indicate that the dispersive effects might be ap-
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preciable. More conclusive experiments are necessary to
settle this problem. If these effects are studied in more
detail and the cause of the discrepancies mentioned can
be resolved, one may expect still further improvement in
our knowledge about charge distributions of nuclei, which
is already impressively accurate.
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POLICIES
Literature All available experimental papers were covered, including preprints, theses, and internal reports.
coverage If the same data have been described in several papers, we have given only the most

extensive and easiest-to-access reference. No theoretical papers have been included, unless
they contain a reanalysis of experimental data.

Tabulated The maximum number of entries per isotope is limited to three. If more results were available

results we have in general listed the most recent values. In cases where conflicting results were
present we have listed those which we considered to be most reliable. References containing
additional information are given in a separate list at the end of the corresponding table.

Models In those cases where the same data have been analyzed with different models, only results
obtained with one particular model have been tabulated, following wherever possible the
preference given in the original publication. Unless otherwise stated, the results are for
the monopole charge distribution (CO) only.

Errors The errors quoted have been taken from the original papers. Generally, they represent the
total error: the sum of the statistical (one standard deviation) and the systematic errors.
No effort has been made to standardize the various types of error analyses used. The
errors are given in parentheses following a tabulated value. For example, 0.3359(36)
= 0.3359 + 0.0036.

References A comprehensive list of all experimental papers is given at the end of the five Tables. Reference
keys are in the style Si79, where Si refers to the name of the first author and 79 to the
year. In cases where this key is ambiguous a letter is added, as in Ca82a.

Neighboring By observing the cross-section ratios, differences in charge-distribution parameters between

nuclei neighboring nuclei can be determined to a higher accuracy than the parameters themselves.
Therefore, the results of such analyses have been listed separately in Tables IT and III.
Not included there are the results of experiments where neighboring nuclei have been
measured simultaneously, but not analyzed in terms of cross-section ratios. On the other
hand, charge-distribution parameters which have been obtained solely through cross-
section ratios of neighboring nuclei are omitted from Table L

EXPLANATION OF TABLES

TABLE I.  Charge-Density-Distribution Parameters

TABLE II. Differences in Charge-Density-Distribution Parameters between Isotopes

TABLE III. Differences in Charge-Density-Distribution Parameters between Neighboring
Nuclei (Not Isotopes)

Nucleus  The absence of a mass number indicates that the tabulated values
are for a natural isotopic admixture. The asterisk after a nu-
cleus indicates that additional information is available in the
references given at the end of the tabulation.

model The normalization of the charge distribution is such that

4 f p(Nridr = Ze.
If no entry is given in this column, the model used is described

in the “remarks.”
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EXPLANATION OF TABLES continued

HO Harmonic-oscillator model:
p(N = po(1 + a(r/a)’)exp(—(r/a)®)
a= aoab/(a’+ 3 a(a’® - af))
a§=(a*—a})A/(4—1)
ao=(Z=2)/3; a3=3{"proton

MHO Modified harmonic-oscillator model, with the same expression
for p(r) as in HO but with « as an additional free parameter
MI Model-independent evaluation of the form factor by the expression

Fg®) = 1-54%r?)
FB Model-independent analysis by means of a Fourier—Bessel expan-
sion for the charge distribution
SOG  Model-independent analysis by means of an expansion for the

charge distribution as a sum of Gaussians
2pF Two-parameter Fermi model

p(r) = po/(1 + exp((r — ¢)/z))
3pF Three-parameter Fermi model
p(r) = po1 + wr?/c®)/(1 + exp((r — ¢)/z))
3pG Three-parameter Gaussian model
p(1) = po1 + wr?/c®)/(1 + exp((r® — ¢?)/z*))

UG Uniform Gaussian model

o) = o [ exp(—(r—P)grdx

(1?2 Root-mean-square radius of the charge distribution

(r*y=(4n/Ze) f p(Nridr

cora In this column the values are given for the parameter c if the 2pF,
3pF, or 3pG model has been used and for the parameter a
if the HO or MHO model has been used.

ZOoroa In this column the values are given for the parameter z if the 2pF,
3pF, or 3pG model has been used and for the parameter «
if the HO or MHO model has been used.

w The parameter w of the 3pF and 3pG models

g-range  The momentum transfer range covered by the data used in the
analysis

ref. Source of tabulated data, keyed to the list of references following
the tables

remarks The symbols T and $ denote that additional information can be
found in Tables IV (Fourier-Bessel) and V (Sum-of-Gaus-
sians), respectively. The entries indicated by a letter or num-
ber are explained at the end of each table.

A2 (rHVA) = (rHVA(Ay) with 4, > A

Ac C(Az) - C(Al) WlthAz > A;.
Az 2(A5) — z{A4,) with 4; > A;.
Aw W(Az) - W(Al) with Az > Al .
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EXPLANATION OF TABLES continued

TABLE IV. Fourier-Bessel Coefficients

rms Value of the root-mean-square radius {r*)'? of the charge distri-
bution

al ...al7 List of the Fourier-Bessel coefficients a,, with v = 1 to 17. The
coefficients are defined by

p(n) = 2 ajjo(var/R) for r<R,

p(n=0 for r>R

The normalization is chosen such that 4= [ p()r’dr = Ze.
0.25182¢ —1 means 0.25182 X 107,

ref. Reference for the data analysis
g-range  The momentum-transfer range covered by the data used in the
analysis

data-sets References for the data sets used in the analysis. The symbol g
indicates that muonic x-ray data have been used as a con-
straint in the analysis.

R Value of the cutoff radius, beyond which the charge density is
assumed to be identical to zero

TABLE V. Sum-of-Gaussians Parameters

rms Value of the root-mean-square radius {r*)'/? of the charge distri-
bution

R;, @ Position and amplitude of the Gaussians. The coefficients are de-
fined by

p(r) = 2 Afexp (— [(r— R)/P) + exp(— [(r + R)/)}
with
A; = ZeQi/127¥*y*(1 + 2R}/v?)-

The values of Q; indicate the fraction of the charge contained in
the ith Gaussian, normalized such that 2; Q; = 1.

ref. Reference for the data analysis
g-range  The momentum-transfer range covered by the data used in the
analysis

data-sets References for the data sets used in the analysis. The symbol u
indicates that muonic x-ray data have been used as a con-
straint in the analysis.

RP The rms radius of the Gaussians: RP = v V%
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TABLE I. Charge-Density-Distribution Parameters

See page 500 for Explanation of Tables

<r2,12 cora Zor o w
[fm] [fm) [fm]

0.3359(36)
0.3455(26)

0.85(2)
0.84(1)
0.862(12)

2.095(6)
2.116(6)

1.68(3)
1.76(4)

1.844(45)
1.877(19)
1.976(15)

1.696(14)
1.676(8)
1.671(14)

2.54(5)
2.56(5)
2.57(10)

2.39(3)
2.41(10)

2.519(12)
2.50(9)

2.45(12)

2.42(12)
2.37

2.472(15)
2.471(6)
2.464(12)

2.440(25)
2.56(5)

2.58
2.540(20)
2.524(23)

2.65
2.70(3)
2.611(9)

2.730(25)
2.718(21)
2.737(8)

1.772)
1.791(9)
1.77(6)
1.71(8)

1.69(8)

1.635(9)
1.73(4)
1.76
1.729(14)
2.570(8)

1.81
2.334(35)

2.608(36)
1.833(14)

0.327

0.611
0.631

0.837

0.811

1.403(16)
1.38(12)

1234
1.291
0.5052(2) -0.180(7)

1.250

0.498(5)  0.139(30)

0.513(5)
1.544

-0.051¢20)

503

g-range
[fm-1)
0
0
033 - 142
0.36 - 11.50
036 - 1.18
022 - 071
021 - 0.77
0.51 - 283
0.55 - 4.79
0.59 - 447
0.18 - 10.1
045 - 192
0.17 - 0.50
0.14 - 7.70
0.51 - 2.00
0.69 - 2.52
0.56 - 3.66
0.09 - 0.90
0.69 - 2.62
0.09 - 090
0.26 - 0.70
0.15 - 0.53
0.69 - 2381
0.69 - 2381
0.61 - 1.76
0.10 - 4.01
0.13 - 370
025 - 275
03 - 34
1.04 - 216
0.86 - 1.62
0.29 - 048
0.38 - 291
0.86 - 1.62
0.87 - 2.61
0.22 - 3.17
1.05 - 3.97
0.29 - 048
0.38 - 2.85

ref.

Kr73
Ko76

Th72
Ho76
Sig0

Be73a
Si81

Be84
Ju8S

MC77
Red4b
O’S

Gu82
Sig2
0185

Su67
Li71a
Bu72

Sub7
Bu72

Ja72
Fe73a

St66b

St66b
Ri71

Ca80a
Sig2
Re82

He70a
Ki73

Da70
Sc75
La82

Da70
Ge72
V86

Si70b
Sc75
La82

remarks

2,22
1,23
a,h,22
24
t,h,25

$.h,26
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TABLE I. Charge-Density-Distribution Parameters
See page 500 for Explanation of Tables

Nucleus model <ris12 cora zoraQ w q-range ref. remarks
(fm] [fm) [fm] (fm"1]
170 HO 2.662(26) 1.798(18)  1.498 0.58 - 0.99 Si70a 27
180 HO 2.721(20) 1.841(14)  1.513 0.58 - 0.99 Si70a 27
19p+ 2pF  2.900(15) 2.59(4) 0.564(14) 0.55 - 1.01 Ha73b 28
2pF 29002 2.58(4) 0.567(13) 0.46 - 1.79 0y75
20Ne* 2pF  3.04025) 2.805(15)  0.571(5) 022 - 1.04 Mo71 27
2pF  3.004(25) 2.740(46)  0.572(17) 021 - 1.12 Kn81 i
3pF  2.992(8) 2.791(9) 0.698(5)  -0.168(8) 049 1.80 Be85 d
22Ne 2pF  2.969(21) 2.782(12)  0.549(4) 02 - 11 Mo71 27
BNa UG 2.94(6) 04 - 202 Sa69a b,29
24Mg* 3pF 3.075(15) 3.108(33)  0.607¢9) -0.163(30)  0.58 - 1.99 Av74 i
3pF  2.985(30) 3.192(34)  0.604(6) -0.249(20)  0.74 - 3.46 Li74 $,h,30
20F  3.08(5) 2.98(5) 0.551(32) 0.20 - 115 Le76 i
25Mg 2pF 3115 2.76(5) 0.608(32) 0.20 - 1.15 Le76 i
3pF  3.003(11) 3.22(5) 0.58(4)  -0236(34)  0.19 - 2.07 Eu77a i,31
26Mg 2pF  3.06(5) 3.05(5) 0.523(32) 020 - 1.15 Le76 i
27 A1 2pF  3.06(9) 3.07(9) 0.519(26) 0.51 - 1.59 Lo67
2pF  3.05(5 2.84(5) 0.569 0.23 - 0.59 Fe73a b,e,i,32
FB 3.0352) 047 - 2.70 Ro86
28gj* 3pG  3.106(30) 1.95(9) 2076(10) 0.286(12)  0.74 - 3.71 Li74 $,h
20F  3.15(4) 3.14(6) 0.537(32) 0.16 - 1.1 Br77 i
3pF  3.086(18) 3.340(9) 0.580(3)  -0.233(9) 025 - 149 Mig2 1,33
29si 2pF 3.13(5) 3.17(8) 0.52(4) 0.16 - 1.1 Br77 i
3pF  3.079(21) 3338(12)  0.547(2) -0.203(12) 025 - 149 Mi82 1,i,33
30g; 3pF 3.176(22) 3252(21)  0.553(2) -0.078(22)  0.25- 149 Mi82 1,4,33
31p# 3pF 3.19(3) 3.369(25)  0.582(6) -0.17324)  0.73 - 2.85 Si72 h,34
FB 3.187(11) 0.30 - 2.85 Me76 i,35
FB 3.187 0.25 - 2.64 Mig2 1,i,36
325+ 3pG  3.239(30) 2.54(9) 2.191(10) 0.160(12)  0.74 - 3.71 Li74 $.f,h,30
FB 3.240(11) 0.30 - 3.71 Me76 £i,37
FB 3.248(11) 047 - 2.56 Ry83a t
34g+ FB 3.281(13) 047 - 2.56 Ry83a t
365+ FB 3.278(11) 047 - 2.56 Ry83a 1
35¢1 3pF  3.388(17) 3.476(32)  0.599(5) -0.10(2) 0.60 - 1.70 Br80 38
3¢ 3pF 3.384(17) 3.55427)  0.588(5) -0.13(2) 0.60 - 1.70 Br80 39
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Nucleus

36Ar

40 A+

39k *

400 4%

48Ca*

48T *

50T+

Sly*

50ce*

52¢p*

53¢y

S4cy

55Mn

54pe*

S6pe*

58Fe

59C0*

model

2pF
3pF

2pF
FB

UG
3pF

3pF

SOG
FB

3pF
FB

2pF
FB

FB

2pF
2pF

2pF

2pF
FB

2pF
2pF
FB

2pF
2pF
2pF
FB

2pF
3pG
2pF
3pG
2pF

2pF
3pG

2pF
2pF

H. e VRIES et al.

Nugclear Charge-Density-Distribution Parameters

TABLE L. Charge-Density-Distribution Parameters

<r?sl2
[fm]

3.327(15)

3.48(4)
3.393(15)
3.423(14)

3.40(7)
3.408(27)

3.482(25)
3.479(3)
3.450(10)

3.470
3.451(9)

3.713(15)
3.597(1)

3.573(2)

3.58(4)
3.615(31)

3.638(13)
3.707(15)
3.662(4)

3.613(17)
3.684(15)
3.643(3)

3.726(15)

3.673(14)
3.776(15)
3.689(4)

3.68(11)

3.680(13)
3.675(17)
3.732(15)

3.729(13)
3.721(20)
3.801(15)

3.783(19)
3.767(13)

3.80(5)
3.775(37)
3.864(15)

See page 500 for Explanation of Tables

cor a
{fm]

3.54(4)

3.73(5)
3.53(4)

3.743(25)

3.766(23)

3.7369

3.843(15)

3.94(3)
3.91(4)

3.979(30)
3.941(15)

4.01(4)
3.984(15)

4,000(15)

4.021(31)
4.010(15)

3.89(12)

3.518(17)
4.075(38)
4.074(14)

3.505(17)
4.106(45)
4.111(13)

4.027(19)
3.585(18)

4.08(5)
3.656(18)
4.158(20)

ZOorao
[fm]

0.507(15)

0.62(1)
0.542(15)

0.585(6)

0.586(5)

0.5245

0.588(5)

0.505(14)
0.532(29)

0.520(13)
0.566(5)

0.497(19)
0.542(5)

0.557(5)
0.524(13)
0.578(5)

0.567

2.270(12)
0.506(18)
0.536(6)

2.325(12)
0.519(21)
0.558(6)

0.576(7)
2.354(12)

0.569
2.3359(12)
0.575(5)

505

-0.19(4)

-0.201(22)

-0.161(23)

-0.030

0.403(15)

0.380(15)

0.328(15)

0.0331(16)

q-range

[fm-1]
0.54 - 096
08 - 1.81
0.54 - 0.96
0.29 - 1.81
04 - 192
0.64 - 3.43
0.53 - 3.24
0.53 - 3.69
0.35 - 3.69
0.49 - 3.37
0.35- 3.55
1.03 - 162
0.61 - 2.20
0.61 - 2.20
0.56 - 1.79
0.23 - 0.78
0.15 - 0.79
097 - 1.62
0.15- 259
0.15- 0.79
097 - 1.62
0.15 - 2.59
097 - 1.62
0.15 - 0.79
097 - 1.62
0.15 - 2.59
0.23 - 0.50
0.51- 222
0.15- 0.79
097 - 1.62
0.51- 222
0.15 - 0.79
097 - 1.62
1.02- 177
051 - 222
023 - 0.56
0.51- 222
096 - 1.61
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ref.

Fi76

We74
Fi76
Ot82

Sa6%a
Si73a

Si73a
Si79
Em83b

Be67d
Em83b

Sh78c
Se8s

Se85

Pe73
Go74

La76
Sh78b
Li83

La76
Sh78b
Li83

Sh78b

La76
Sh78b
Li83

Thé9

Wo76
La76
Sh78b

Wa76
La76
Sh78b

Li71b
Wo76

Fe73a
Sc77
Sh78a

remarks

di

i
di
1,h,40

b,f,41
$,f£h,42

h,43
$,2,44
+.45

e, 48
1.8



H. DE VRIES et al. Nuclear Charge-Density-Distribution Parameters

TABLE I. Charge-Density-Distribution Parameters
See page 500 for Explanation of Tables

Nucleus model <ri>12 cora zora w g-range ref, remarks
{fm] [fm] [fm] [fm1)

38N 3pF  3.764(10) 43092 05169  -0.1308 0.58 - 2.64 Fi70 g,h,49
SOG  3772(2) 0.58 - 3.80 Ca80b $.8.50
FB 3.769(13) 025 - 265 Be83 t

60N IpF  3.796(10) 4.4891 0.5369  -0.2668 0.52 - 228 Fi70 g,h,49
3pG  3.793(13) 3.691(16)  2337(12) 0.352(15)  0.51- 222 Wo76 i
FB 3.797(13) 0.25 - 2.65 Be83

61Nj 3pF  3.806(10) 4.4024 0.5401  -0.1983 0.52 - 2.28 Fi70 g,h,49

02N+ 3pF 3.822(10) 4.4425 0.5386  -0.2090 0.52 - 228 Fi70 g,h,49
pG  3.830(13) 3.742(17)  2360(12) 0.338(16)  0.51- 222 Wo76 i
2pF  3.827(13) 4262(26)  0.521(12) 0.15 - 0.79 Ke77 i

64N;* 2pF 3.907(26) 4212(28)  0.578(7) 0.68 - 1.61 Kh70b c
3pF  3.845(10) 4.5211 05278  -0.2284 0.52 - 2.64 Fi70 g,h,49
3pG  3.850(13) 3.842(16)  2346(12) 0333(16)  0.51 - 222 Wo76 i

63Cyu* PG 3.876(36) 3707(19)  2412(12) 0339(16)  0.51- 222 Se7? 1,81
2pF  3.933(15) 4163(27)  0.606(11) 0.15- 0.79 Ke?7 i
2pF  3.947(13) 4218(14)  0.596(5) 0.96 - 1.61 Sh78a

65Cy* 3pG  3.892(36) 3.807(19)  2405(12) 0315(16)  0.51 - 222 Sc77 1.2
2pF  3.986(19) 4.158(35)  0.632(8) 0.15 - 0.79 Ke77 i
2pF  3.954(13) 4252(15)  0.589(5) 0.96 - 1.61 Sh78a

647n* 2pF 3.965(17) 4.285(9) 0.584(9) 030 - 1.09 Ne72 i,51
IpG  3923(13) 3.664(18)  2465(12) 0.342(15)  0.51 - 222 Wo76 i
2pF  3.923(13) 4297(25)  0.556(10) 0.15 - 0.79 Ke77 i

66zn* 20F  3.991(27) 4286(29)  0.595(11) 096 - 1.63 Li73 ci
3G 3931(13) 3757(18)  2463(12) 0299(15)  0.51- 222 Wo76 i
2pF  3.952(15) 4340(28)  0.559(6) 0.15 - 0.79 Ke77 i

687n* 2pF 3.979(31) 435332)  0.567(14) 0.96 - 1.63 Li73 c.i
3pG  3.963(13) 3.870(18)  2459(12) 0.293(16)  0.51 - 222 Wo76 i
2pF  3.958(17) 4393(32)  0.544(15) 0.15 - 0.79 Ke77 i

70Zn 2pF  4.044(18) 4.409(10)  0.583(9) 030 - 1.09 Ne72 i,51
3G 3.986(13) 3.878(20)  2460(12) 0342(18)  0.51 - 2.22 Wo76 i
2pF  3.993(20) 4426(37)  0.551(8) 0.15 - 0.79 Ke?7 i

70Ge 2pF 4.07(2) 4.44(2) 0.585(7) 0.65 - 1.14 K175 i
FB 40432) 0.35 - 2.90 Ma84 g

2Ge 2pF  4.05(3) 4.45(2) 0.573(7) 0.65 - 1.14 K175 i
FB 4,060(2) 0.35 - 2.90 Mag4 1.8

T4Ge FB 4,075(2) 0.35 - 2.90 Mas4 t.e

76Ge FB 4.081(2) 0.35 - 2.90 Mag4 .8

506 Atomic Data and Nuclear Data Tables, Voi. 36, No. 3, May 1987



Nucleus

885+

89y«

907+

Sl7r

927;

947,

%67,

93Nb

2Mo

94Mo
96Mo
98Mo
1000,
104pg
106py
108py

110pg

110¢y
IIZCd

114Cd

116y

model

G
2pF
FB

2pF
3G
2pF
3pG
3pG
FB

3pG

IpG
FB

3pG
FB

3pG

2pF

2pF
3G
3pG
FB
FB
FB
FB
FB
FB
FB

&

2pF

2pF
2pF

2pF

H. pE VRIES ¢t al.

TABLE 1. Charge-Density-Distribution Parameters

<risln2

{fm]
426(1)
4.17(2)
4,188(5)
4.24
4.24(2)
427(2)

4274(22)
4.28(2)
4.258(3)

4309(22)

4.300(22)
4294(11)

4332(22)
4315(10)

4.396(22)

4.31
4.331(10)

428(7)

434(2)

4.294(16)
4.334(16)
4.364(16)
4.388(16)
4.430(16)
4.437(10)
4.467(11)
4.524(10)

4.635(19)
4.541(10)

4.578(7)
4.608(7)

4.6298)
4.632(17)

4.639(8)

cora
{fm]

4.254(10)
4.83(1)

4.76(5)
4.45(3)
4.86(1)
4.434(20)
4.46(5)
4.325(20)

4.455(20)

4.494(20)

4.503(20)

4.87(5)
4.953(6)

4.61(10)
4.56(4)

5.301(23)

5.33(2)
5.38(2)

5.40(2)
5.314(23)

5.42(2)

zZor Qo
{fm]

2.548(6)
0.496(11)

0.571(29)
2.526(23)
0.542(11)

2.528(3)
2.569(32)

2.581(3)

2.550(3)

2.585(3)

2.602(3)

0.573(29)
0.541(5)

2.52(7)
2.606(23)

0.581(9)

0.535(7)
0.532(9)

0.537(9)
0.571(9)

0.532(9)

507

See page 500 for Explanation of Tables

0.473)

0.25

0.350(25)
0.25

0.433(25)

0.334(25)

0.296(25)

0.341(25)

0.19(11)
0.21

Nuclear Charge-Density-Distribution Parameters

q-range
[fm-1]
0.71 - 2.65
041 - 1.01
0.50 - 2.50
0.49 - 1.81
041 - 1.15
041 - 1.01
0.53 - 2.80
040 - 1.15
0.50 - 2.50
0.53 - 243
0.53 - 243
0.50 - 2.50
0.53 - 243
0.50 - 2.50
0.89 - 2.80
0.49 - 1.81
0.15 - 0.79
0.64 - 1.86
040 - 1.15
0.56 - 196
0.56 - 196
0.56 - 1.96
0.56 - 1.96
0.56 - 196
0.29 - 2.38
029 - 2.38
0.29 - 2.38
0.36 - 1.00
029 - 240
025 - 1.07
0.25 - 1.07
0.25 - 1.07
0.36 - 1.00
0.25 - 1.07

ref.

Al73
Fi74
St76

Shé67a
Si73¢
Fi74

Fa71l
Si73¢
Ro76

Fa71

Fa71
Ro76

Fa71
Ro76

Fa71

Sh67a
Ja76

Ph72
Si73c
Dr75

Dr75
Dr75
D175
Dr75
La86
Lag86
La86

Li76
La86

Gi75
Gi75s

Gi75
Li76

Gi75

remarks

d.i,53
t.i
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Nucleus

In*

1126,

1l4gn

116g*

117gq

118gn*

1198n

1205, %

1229y

1249, %

Sb*

1385,

1391 4

1424 #

144Nd

146Nd*

148Nd
150Ng*

144gm

148g,

model

2pF

2pF
3pG

3pG
3G
2pF
SOG
3pG
2pF
3pG
3pG

2pF
G

3G
2pF

3pG
SOG

2pF
3pG
2pF
3pF
2pF
2pF

2pF
2pF

2pF
2pF

2pF
2pF

agy

H. DE VRIES et al.

TABLE 1. Charge-Density-Distribution Parameters
See page 500 for Explanation of Tables

<risli2
{fm]

4.646(12)

4.655(23)
4.586(5)

4.602(5)
4.619(5)
4.626(15)
4.627
4.625(5)

4.679(16)
4.676(17)
4.634(5)
4.639(5)

4.640
4.646(5)

4.658(5)

4.695(17)
4.670(5)
4.677
4.63(9)
4.836
4.85
4920
4.363(34)
4.993(35)
4.926

4970
4.993(37)

5.002
5.048

5.015(37)
4.948

4947(9)

4.989(37)
4.976(8)
5.002(6)

cor a
{fm]

5.357(7)

5.375(26)
4.962(7)

4.971(7)
5.062(7)
5.358(22)
5.058(7)

5.412(18)
5.442(21)
5.072(7)

5.100(7)

5.315(25)
5.110(7)

5.088(7)

5.450(21)
3.150(7)

5.32(11)
5.3376
5.71(6)

5.6135
5.774(26)
5.839(33)
5.6256

5.6541
5.867(32)

5.6703
5.7185

5.865(35)
5.895

5.771(31)

Nuclear Charge-Density-Distribution Parameters

z0rQo
(fm]

0.563(4)

0.560(10)
2.638(3)

2.636(3)
2.625(3)
0.550(9)
2.625(3)

0.560(5)
0.543(7)
2.623(3)

2.618(7)

0.576(11)
2.619(3)

2.611(3)

0.534(7)
2.615(3)

0.57(6)
2.6176
0.535(27)

0.5868(24)
0.513(16)
0.565(18)
0.6178(30)

0.6321(30)
0.556(20)

0.644(5)
0.651(7)

0.571(18)
0.513

0.596(15)

508

0.285(12)
0.320(12)

0.272(12)

0.295(12)

0.304(12)
0.290(12)

0.292(12)

0.378(12)

0.311(12)

0.3749

0.096(14)

q-range
[fm-1]
0.15 - 0.79
049 - 1.40
0.64 - 237
0.64 - 237
0.64 - 2.65
0.36 - 1.00
0.36 - 3.60
0.64 - 2.37
049 - 140
0.84 - 1.75
0.64 - 237
0.64 - 2.37
0.46 - 1.08
0.64 - 237
0.64 - 237
084 - 175
0.64 - 2.65
0.36 - 3.60
0.56 - 131
0.56 - 2.84
074 - 1.87
0.55 - 297
023 - 0.59
022 - 0.73
0.55 - 2.97
0.55 - 2.97
022 - 0.73
0.55 - 2.97
0.55 - 2.97
022 - 0.73
037 - 2.29
0.60 - 2.50
025 - 0.59
033 - 2.18
0.60 - 2.50

ref.

Ja76

Kh70b
Fi72

Fi72
Fi72
Li76
Ca82a
Fi72
Kh70b
Li72b
Fi72
Fi?2

Ba67b
Fi72

Fi72
Li72b

Fi72
Ca82a

Ha56
He70b
Sh67b

He7la
Ca73
Ma74

He7la

He7la
Ma74

He71a
He71a
Ma74
Hi77
Mo81

Ca73
Ho80
Mo81

remarks

56

C
h,57

h,57
h,57

i
$,2.1,58
h,57

C

[

h,57

h,57

h,57
h,57

Cc
h,57
$,8,i,58

f
h,59
of
h,60
i,61
h,62

h,62

h,62
g,h,62
1,63

t,e.i

i
T2,
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H. pE VRIES et al. Nuclear Charge-Density-Distribution Parameters

TABLE I. Charge-Density-Distribution Parameters
See page 500 for Explanation of Tables

Nucleus model <r2>12 cora zora w q-range ref. remarks
[fm] [fm) [fm] [fm-1]
150Sm FB 5.045(6) 0.60 - 2.50 Mo81 581
1525m*  2pF 5.0922 5.8044 0.581(15) 037 - 1.02 Co76 i,64
EB 5.099(8) 0.33 - 2.18 Ho80 f.i
FB 5.093(6) 0.60 - 2.50 Mo81 1,8,
1545m 2pF 5.1257 5.9387 0.522(15) 0.37 - 0.97 Co76 i,64
FB 5.126(8) 033 - 2.18 Ho80 t.i
154G4 FB 5.124 0.58 - 2.17 He82 t
156Gd FB 5.068 5.930 0.576 0.37 - 2.07 Hi77 1,63
158Gd 2pF 5.172(6) 0.36 - 2.17 Mug4 1,i
165H0 2pF 523 6.18 0.57 0.54 - 1.43 Sa67 h,65
2pF 5.19 6.12 0.57 0.50 - 145 Uh71 h,65
166, 2pF 52380 6.1610 0.4872 029 - 1.07 Co76 1,66
2pF 5303 6.186 0.269 037 - 228 Cr77 1,67
3pF 5.237(16) 5.98(6) 0446(31)  0.19(7) 029 - 228 Ca78 1,68
174yp FB 5.41(3) 032 - 2.33 Sa79 i
176yyp 2pF 5.3150 6.3306 0.4868 0.29 - 1.07 Co76 1,66
. 2pF 5.443 6.127 0.363 037 - 228 Cr77 i,68
1751y FB 5.3703) 032 - 233 Sa79 t,i
181Ta* 2pF 5.48 6.38 0.64 0.56 - 142 Do57 69
184wy 2pF 5.42(7) 6.51(1) 0.535(36) 0.25 - 0.60 Ka73 70
186w 2pF 5.40(4) 6.58(3) 0.480(23) 0.25 - 0.60 Ka73 70
19205 FB 5.413(4) 0.60 - 2.90 Re84a i
196py FB 5.38(2) 034 - 228 Bo83 i
197 A4 2pF 5.33(5) 6.38(6) 0.535(27) 0.56 - 1.42 Ha56
5.27(9) 0.08 - 027 Be60 71
2037 FB 5.463(5) 0.51 - 224 Eu78 Tl
20511* FB 5.470(5) 0.51 - 2.24 Eu78 1,8
SOG 5479 0.51 - 299 Fr83 $.8,72
204pp FB 5.479(2) 0.51 - 224 Eu78 .8
206pp* 2pF 5.509(29) 6.61(5) 0.545(8) 022 - 0.88 Ja73 i
FB 5.490(2) 0.51 - 2.24 Eu78 .8
SOG 5490 0.51 - 299 Fr83 $,8,72
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H. DE VRIES et al. Nuclear Charge-Density-Distribution Parameters

TABLE 1. Charge-Density-Distribution Parameters
See page 500 for Explanation of Tables

Nucleus model <risl cora zZoro w g-range ref. remarks
{fm] [fm] [fm] [fm-1]

207pp* 2pF 5.513(32) 6.62(6) 0.546(10) 0.22 - 0.88 Ja73 i
FB 5497(2) 0.51 - 2.24 Eu78 g

208ppy« SOG  5.503 17 - 37 Fr77a $,8,i,73
FB 5.4989(7) 044 - 3.7 Fr17b 1,8,74
FB 5.503(2) 051 - 224 Eu78 1,8,1,75

209 2pF  5.51(5 6.75(7) 0.468(39) 0.07 - 053 Ni69 i,76
3G 5.521(2) 6.315(10)  2.881(8)  0.39(6) 0.7 - 28 $i73b g,h,60
FB 5.519(4) 0.51 - 2.24 Eu78 t,8.1,77

2321p* 2pF 5.7723 6.7915 0.571(15) 0.33 - 097 Co76 i,64
2pF 5.645 6.851 0.518 0.46 - 2.08 Hi77 1,63

238y« 2pF 5.84 6.8054 0.605(16) 0.37 - 097 Co76 i,64
2pF 5.854 6.874 0.556 0.46 - 2.08 cr1? i,67
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*) Additional information can be found in the following references:
n : Vr64, Du6S, Du66, Hu66a, Hu66b, Ch66a, Gr66a, 51v  : Has6, Cr61, Na74
Gr66b, St66a, Al68, Bu68, Bu69, E169, GaTl, 50cr  : Sh78c
Ba72, Be73a, Ha73a 520t - Be6db. LiT6
IH : Bu6l, Li61, O161, Dr62, Le62, Be63, Ch63, Du63, g, Fe73a,’Th70
Du64, Du65, Al66, Ba66, Ch66a, Ch66b, Fré6,

54 ) :
Gré6b, a66, Al67, BadTa, BetTa, GooT, Bee§, oo - DeSLLITIb
Ba70, Go70, Li70, Be71a, Bi7l, Ha71, Ja71, Pr71, ~ Fe :Be62, He7lb, Li71b
Ak72, Ga72, Ba73, Be73a, Bo73, Ki73, Bo74, 59Co  : Has6, Cr61, Go63, Bré6
Mu74, Th74, Bo75a, Bo75b Ni : Fe73a, Th70
2y : MI57a, MIS8, Be64a, Gr66a, E169, Sk73, Bu70, 58Ni  : Af70, Kh70b, Li71b, Si75, Ke77, Ca80b, Wo76
Ar75 60Ni : Af70, Kh70b, Li72a, Ke77, Sh78a, Wo80
3H : Co65, Be82 62Ni  : Li71b, Go74
3He : Co65, Be72, Sz77, Ar78, Gu82, Du83 64Ni  : AfT0
4He  : BI56, Ho56, MAS6, Bu60, Re65, Fr67, Eré8, St69, Cu  : Fel3a
Si76, MC77, Ar78 63Cu :Go74
6Li  :Bu58, Be6s 65Cu :Go74
TLi - Be65 Zn : Th70, Fe73a
9Be  :Ho57, MeS9, Ngb4, Be67b, Be67c, Be69, Be73b  %4Zn  : Af71,Li72a
108 . Me59 66Zn  : Af71, Li72a, Ne72
11 : Me59 6870  :NeT2
12c . Fr56, Eh59, Cr66, Af67, En67, Si70b, Be71b, 83gr . Hes6, Sc74
Ja72, Fe73a, Fe73b, K173, Si74a, Me76, Do79 89y . pe6s
4N : Me59, Bi64, Be65, BeT1b, Vo78 90zr : Be70b, Ph72, Dr74
ISN  :Pa68 Mo :Ja76
160 . EhS9, Me59, Cr66, Be71b, Si70a, Nog2 Cd  :Jal6
19 . wiT8 In : Has6, Cr61, Ke63
20 ‘ 1165n : Ba67b, Cu69, Li72b, Ca80b
Ne :Fe73a
24 . 1188n : Cu69
Mg : Hes6, Sa69b, Ju70, Na72 0
27 ) ; 12050 : Cu69
Al : Be70a, Li74, Do83 124 :
285i  : HeS6, Sa69c, Be70a, Mu70, Na72, Fe73a, Av74, Sn : Ba67a, Cu69, Ca80b
Wh79 Sb : Cr61
11 . 142Nd : He70b
P :Ko65 Wb
325 . Hes6, Lo64, Hu0, Si72, Av74, SiT4a, Ry83b Loy : Ma7l
345 . Ry83b ONd : Ma71
36 : Hf  :HaS6, Do57
S :Ry83b 1528m : Ca78
PR Si74b 181Ty : Ke63, Ra78
40ar He56, Gr71, Sc71, Fe73a W : Pis5, Ha56, Do57
40Cca  : Has6, Cr61, Cr65, Be67d, Fr68, Ei69, He71b, 20571 - Ca82b
o 5i74b, Ca80b, Em83a Pb  :MiS7b, Fi64, Ni69, FeT3a
Ca :He7lb 206py, : Pa79, Ca82b
4:C3 N He7lb 207Pb . Pe65 Pa79
4 . Q; : ’
Ca 1o, Embla 208pp : Pe6s, Bet7e, He69, Fr72b, Ja73, EuT6a, Na7l,
o iEnc6 Felda Si73b, Be77, Eu77b, Be80, Ca80b
ob o Herlb 2098 : HaS6, Be60, Cr61, Go63, He63, Bré6
48Ti :He7lb 232Th : Has6, DoS7
50Ti  : He71b 238y - Has6, Do57
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General remarks

1) Additional information can be found in Table IV (Fourier-Bessel coefficients).
$) Additional information can be found in Table V (Sum-of-Gaussians).

a) Analysis performed in the Plane Wave Born Approximation.

b) Analysis performed in the Modified Born Approximation, using an effective g-value.
¢) Analysis performed in the High Energy Approximation (Pe66).

d) Only statistical errors are quoted, corresponding to one standard deviation.

e) The value of z was fixed in the analysis.

f) A target of natural isotopic composition has been used.

g) Muonic X-ray data have been included in the analysis.

h) Measurement relative to H.

i) Measurement relative to 12C.

Specific remarks

1)

2
3)

4)

3)

6)

7

8)
9)

10)
11)
12)

13)

14)

15)
16)

17)
18)

19)

The tabulated value for the rms radius is formally obtained from the slope of the neutron charge form factor at ?=0as
determined from the scattering of slow neutrons by atomic electrons. Further information on the neutron form factor,
obtained from electron scattering of 2H and 3H, is given in the list of additional references. In ref. Ho76 a combined
analysis is presented of data from scattering of slow neutrons by atomic electrons (refs. Kr73 and Ko76), from elastic
deuteron scattering (refs. Dr62, Be64a, Bu70, Ga71 and Be73a) and from quasi-elastic e-D scattering (refs. Ak64, St66a,
Al68, Bu68, Ba73 and Ha73a).

Result of an analysis of all available data below q7- =2fm? (Bu61, Dr62, Le62, DubSs, Fré6, Ja71).

Result of the analysis of the data from refs. Dr62, Du65, Fr66, Ja66, Be67a, Go70, Li70, Be71a, Pr71, Ga72, Ba73,
K173, Bo74, Mu74, At75, Bo75a, Bo75b, St75.

Model-independent fourth order polynomial fit (ref. Bo75a) with free normalization. The analysis includes the data from
refs. Du65, Be71a, Ba73, Ki73, Bo74 and Mu74. :

In the analysis values of 0.336 and 0.805 fm have been used for the rms radius of the neutron and of the proton ,

respectively. The rms charge radius is related to the rms structure radius through rc2 = rdz + rp2 - rn2.

Although the complete data set covers a momentum transfer range up to 1.99 fm-1, only the low q-data were used for
the determination of the rms radius via a third-order polynomial fit. The analysis included data from refs. Bu70 and
Be73a. In contrast to the procedure followed in refs. Bu70 and Be73a, no additional assumption has been made about
the coefficient of q*,

In this experiment the form factor has been determined for momentum transfer values between 0.51 and 1.72 fm-1, The

data points from refs. Co65 and Be82 have been included in the data analysis.

The data from refs. Co65 and Be84 have been included in the analysis.

In this experiment the recoil 3He has been detected. A momentum transfer range of 0.94 to 1.79 fm! was covered. The

data from refs. Co65, MC77, Sz77, Ar78 and Du83 were included in the analysis. The charge density was defined to be
ositive.

11)\ fifth-order polynomial was fitted to the form factor.

The analysis included the data presented in ref. Fr67, Er68, MC77 and Ar78.

A fourth-order polynomial was fitted to the form factor.

The data could be described excellently by a charge distribution which is the Fourier transform of F(q?)= exp(-a2q?) -

c2q2exp(-b2q2), with parameter values a = 0.933(3) fm, b = 1.30(6) fm and ¢ = 0.45(3).

The data could be described out 10 q2 = 6 fim~2 by a charge distribution as given in remark 13. A fit to the complete

data set was obtained after adding an oscillatory modification: the Fourier transform of a form factor modification AF =

d exp(-(q-qo)zlpz). The best fit results are: a = 0.928(3) fm, b = 1.26(9) fm, ¢ = 0.48(4) , and d = -0.00124(28), p =

0.70(29) fm'! and q, = 3.11(20) fm1.

In the analysis the value for the rms radius of 12¢ of ref. Si70b was used.

The form factor has been interpreted in terms of a harmonic-oscillator shell model with a quadrupole contribution based
on an undeformed p-shell model. The absolute value obtained for the quadrupole moment (4.20£0.25 ¢ fm2) is in
excellent agreement with spectroscopic measurements.

The normalization of the data of ref. Be67c has been adjusted with the value of the 12C radius of ref. Si70b.

The data were analyzed with nuclear wave functions obtained by extending the Niisson model to include single-particle
orbital admixtures from higher major shells.

Combined analysis with the data from refs. Si70b and Ja72 with a free normalization for each data set. The data of this

experiment cover a momentum transfer range from 0.1 to 1.0 fm L. In ref. Ca80 the 10™ Fourier-Bessel coefficient is
a factor 10 too high due to a typing error.



20)
21)
22)

23)

24)
25)

26)
27)
28)
29)

30)

31)
2

33)
34)

35)

36)
37)

38)
39)
40)

41)
42)

43)

44)
45)

46)
47
48)
49)
50)
51)
52)
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Combined analysis with the data from refs. Si70b, Ja72, Fe73b and Ca80.

An exponential tail modification of a Gaussian form was added to the MHO charge distribution in order to approximate
the 3pF density in the tail region. Only the amplitude of the tail modification was fitted as a free parameter, the other
two parameters were taken from the 12C results of ref. Si70b.

Results of a fit to the data up till the first diffraction minimum without applying corrections for elastic scattering from
the M1 and C2 moments.

A Gaussian shape has been assumed for the static quadrupole moment distribution. The analysis yielded a value of Q;
= 3.22 e fm2.

Reanalysis of the data presented in ref. Da70.

Analysis with the data presented in ref. Sc75. The present data covered a momentum transfer range from 0,35 to 3.17
fm-1,

In the analysis an oscillatory modification corresponding to the Fourier transform of a damped sine wave, was
added to the MHO charge distribution.

Measurement relative to the 160 parameters from ref. Si70a.

Measurement relative to the 40Ca parameters from refs. Fré8, Ei69 and He71b.

The data were analyzed with the uniform Gaussian model, which yielded parameter values r = 3.13(6) fm and g =
0.96(5) fm.

The oscillatory modification defined in remark 14, was included in the analysis of the 24Mg and the 32S data, The
best fit results were: d = -0.076, p = 0.51 fm! and q, = 2.49 fm"! for 24Mg and d = 0.021, p = 0.50 fm"1 and q,

= 2.83 fm"! for 323,

The analysis yielded the following values for the C2 and C4-moments: 24.4(+0.8,-4.0) e fm? and 15.3(+2.3,
-10.0) e fm®, respectively.

Reanalysis of the data from ref, Be70a.

In the 3pF analysis only the data up till 1.49 fm"! were used. Data were taken up to 2.64 fm™1.

In this analysis an oscillatory modification as defined in remark 14 was used, which yielded parameter values d =
-0.034(8), p = 0.51(11) fm"! and q, = 2.48(7) fm’L.

Combined analysis with the data from ref. Si72. The present data cover a momentum transfer range from 0.3 to

2.3 fm-l,

The data from ref. Me76 were included in the analysis.

Combined analysis with the data from ref. Li74b. The present data cover a momentum transfer range from 0.3 to

2.3 fmrl,

For the subtraction of the C2-contribution a value for the quadrupole moment of -8.25 e fm? was used.

For the subtraction of the C2-contribution a value for the quadrupole moment of -6.2 e fm? was used.

The present experiment covered a momentum range from 0.54 to 1.26 fm-1. In the analysis the data from refs.
G171, Sc71, We74 and Fi76 were also included.

The data were analyzed with the uniform Gaussian model, which yielded parameter values r = 3.83(8) fmand g =
0.96(5) fm.

The analysis included an oscillatory modification as defined in remark 14, which yielded d = 0.086(7), p = 0.43(4)
fm-! and q, = 3.14(6) fm’L.

The analysis included an oscillatory modification as defined in remark 14, which yielded d = 0.0814(8), p = 0.43(4)
fm-1 and qe = 3.14(5) fm-1, The data of ref. Be67d and unpublished data taken by J. Heisenberg, J. McCarthy and
L. Sick, were included in the analysis.

The present experiment covered a momentum range from 2.14 to 3.56 fm1. In the analysis the data from refs.
Be67d, Fr68 and Si73a were also included.

The present experiment covered a momentum range from 0.35 t0 2.38 fm-1. In the analysis the high-q data from
ref. Si79 were also included.

The analysis included an oscillatory modification as defined in remark 14, which yielded d = 0.08, p = 0.5 fm™! and
Qo = 3 fml,

The rms radius for 12C was taken from ref. En67 to be 2.42(4) fm.

The normalization of the data presented in ref. Th70 has been adjusted with the value of the 12C radius of ref.
Si70b.

The data were analyzed simultaneously with the results of optical isotope shift experiments. An oscillatory
modification corresponding to the Fourier transform of a damped sine wave, was also included in the analysis. The
entries presented here are a reanalysis of the original data (L. Sick, private communication, 1973)

Combined analysis with the data from refs. Cu6é9 and Fi72.

The normalization of the data has been adjusted with the value of the 12C radius of ref. Si70b by the authors of
the compilation.

Combined analysis with the data from ref, Sc74.
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53) In a private communication the authors gave preference to the results obtained with the 3pG model for ease of
comparison with the other tabulated results, The value of w was fixed in the analysis. The errors were obtained by
assuming the same percentage errors as yielded by the analysis with the 2pF model. The entries presented in ref.
Si73c have been calculated with a faulty version of the phase shift code. The entries listed in this table have been
recalculated by the original authors.

54) Measurements relative to the Zr parameters from ref. Fa71.

55) The entries presented in ref. Gi75 have been calculated with a faulty version of the phase shift code. The entries
listed in this table have been recalculated by the original authors.

56) Measurements relative to the Sn parameters from ref. Fi72.

57) The data were analyzed simultaneously with the results of optical isotope shift experiments. An oscillatory
modification corresponding to the Fourier transform of a damped sine wave, was included in the analysis.

58) The present data cover a momentum transfer range between 1.4 and 3.6 fm-!. The data were analyzed
simultaneously with the data from refs. Cu69 and Fi72.

59) In the analysis an oscillatory modification as defined in remark 14, was included, which yieldedd = 0.13,p = 0.25
fm'! and g = 2.55 fm'L .

60) The analysis included an oscillatory modification.

61) Reanalysis of the data presented in ref. Ma71, omitting the 15 MeV points. The normalization of the data has been
adjusted with the value of the 12C radius of ref. Si70b.

62) In the analysis for 144,146,148N4 Kq X-ray data relative to 150Ng were used as constraints.

63) The elastic electron scattering data were analyzed with a deformed Fermi distribution for the ground state. The
values found for the deformation parameters B, B4 and B¢ are 0.2693, 0.0795 and 0.0161(15Nd); 0.3147, 0.0648
and 0.0020(156Gd) and 0.2122, 0.0607 and -0.2490(232Th), respectively.

64) The elastic electron scattering data were analyzed simultaneously with data for electro-excitation of the ground-state
rotational band with a deformed Fermi distribution. The values for the rms radius and for the deformation

parameters $, and Bg were taken from other types of experiments, which left B4 and z as free parameters. The
values for (34, B4 and Bg either used in or yielded by the analysis, are 0.287(3), 0.070(3) and -0.012(1528m);
0.311(3), 0.087(2) and -0.018(154Sm); 0.238(2), 0.101(3) and 0.0(232Th) and 0.261(2), 0.087(3) and 0.0(238U),
respectively.

65) Cross sections were measured for electron scattering from randomly oriented and from aligned 65Ho nuclei. The
tabulated values present the results of an analysis of the data for randomly oriented nuclei with the 2pF
distribution, after subtraction of the scattering from the quadrupole moment.

66) The elastic electron scattering data were analyzed with a deformed Fermi distribution for the ground state. The
values for the deformation parameters $,, B4 and B¢ were kept fixed at 0.3266, 0.0 and -0.018( 166Er) and 0.3100,
-0.054 and -0.006(176Yb), respectively.

67) The elastic electron scattering data were analyzed with a deformed Fermi distribution for the ground state. The
values for the deformation parameters By, B4 and Bg found are 0.4874, -0.0259 and 0.0423(166Er); 0.4987,

-0.0525 and 0.1451(176Yb) and 0.2802, -0.0035 and -0.1107(238U)), respectively.

68) Combined analysis with the data from refs. Co76 and Cr77. No good fit could be obtained with either a deformed
Fermi distribution or a modified Gaussian distribution.

69) Analysis of the data presented in ref. Ha56, with a deformed 2pF distribution, The tabulated values are for a 2pF
distribution which gives a good approximation to the monopole term of the deformed distribution.

70) Measurements relative to SLi, for which the parameters of ref. Li71a have been used.

71) Analysis with a uniform charge distribution.

72) The low-q data from ref. Eu78 were included in the analysis. The data from ref. Eu78 taken at 289 MeV were
excluded due to inconsistencies with the present data set.

73) The data covered a momentum range from 1.7 to 3.7 fmrl. The data were analyzed simultaneously with those from
refs. He69, Eu76a, Ni69 and muonic X-ray experiments. The data from ref. Eu78 in the momentum range from
1.8 t0 2.3 fm! were excluded because they were incompatible with the other data.

74) Reanalysis of the data from refs. He69, Ni69, Na?71, Fr72b, Eu76 and Fr77a.

75) The high-q (2.35 to 2.73 fm"1) data from ref. He69 were also included in the analysis.

76) Also 9Be has been used as a comparison nucleus.The normalization of the data has been adjusted with the values
of the 9Be radius of ref. Fe73a and the 12C radius of ref. Si70b by the authors of the compilation.

77) The high-q (2.11 t0 2.62 fm-1) data from ref. Si73b were also included in the analysis.
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Isotope model A<r2>1/2 Ac Az Aw g-range ref. remarks
pair [fm] [fm] [fm]) {fm-1]
4- 3He M -0271(15) 0.12 - 0.53 Gu82
7- 6Li Ml -0.08(2) 0.51 - 127 Be6S 1,2
Ml -0.13(2) 035- 071 Su67 1,2
Ml -0.003(20) 0.36 - 0.78 Ni7l 1
13- 12c*  MHO -0.023(10) 030 - 1.50 He70a
HO  -0.06(5) 026 - 123 Ya7ll 1,3
HO  -0.012(19) 0.26 - 0.55 BeTlb
14- 12¢ MHO 0.12(5) 1.04 - 216 KIT3
15- 14N HO  0.40(12) 022 - 048 Sc75
17-160«  HO  -0.013(15) 039 - 099 Si70a 3
HO  0.004(15) 046 - 121 Ki78
FB  -0.008(7) 0.50 - 2.60 Mi79
18- 160*  HO  0.053(12) 047 - 099 Si70a
HO  0.070(11) 022 - 048 Sc75
FB  0.074(5) 0.50 - 2.60 Mi79
22-20Ne  2pF  -0.073227) 022 - 104 MoT1
2pF  -0.053(9) 0.098(10) £0.042(6) 0.21 - 1.30 Kn8l
25-24Mg  2pF  0.016(32) -0.063(36) 0.021(23) 020 - 1.15 Le76 4
26-24Mg UG -0.05(4) 069 - 140 Kh70a 5
2pF  -0.019(32) 0.055(36) 0.021(23) 020 - 1.15 Le76
29- 28g; 2pF  -0.052(25) 0.03(3) 0.030(20) 016 - 1.1  Br77
30- 28gj 2pF  0.03(+15,-7)  0.04(37) 0.(+.18,-.08) 016 - 1.1  Br77
34- 32g FB 0.032(10) 0.50 - 2.60 Ry83a
36- 34g FB  -0.007(12) 0.50 - 2.60 Ry83a
36- 32 FB  0.034(10) 0.50 - 2.60 Ry83a
42-40Ca 3pF  0.030 0.052 0.006 -0.014 0.55- 170 Fré8
44-40ca  3pF  0.028 0.072 -0.014 0.007 0.70 - 179 Fr68
48-40Ca*  3pF  -0.0107 0.069(17) £0.060(18) 0.072(13) 049 - 253  Fr68
20F  -0.04(7) 0.16(11) -0.065 0.13 - 0.59 Ei69 6
FB  -0.0014(26) 0.35 - 335 Em83b
48- 46T 2pF  -0.005(27) -0.01(4) 0.0 0.22 - 0.57 Thé7 6
2pF  -0.015(10) 0.055(20) -0.025(10) 0.55- 1.11 Ro7l
3pF  0.003(15) -0.0076 0.0293 0.0624 0.55- 242 Hen
50- 46Tj 2pF  0.003(21) 0.005(33) 0.0 022 - 0.57 Th67 6
2pF  -0.030(15) 0.090(25) -0.045(15) 0.55- 1.11 Ro7l
3pF  -0.013(15) -0.0137 -0.0509 0.1004 He72
50- 48T 2pF  -0.020(10) 0.045(15) -0.025(10) 0.55 - 1.11 Ro7l
3pF  -0.016(15) -0.0061 0.0216 0.0380 0.55- 249 HeT2
52-50cr  2pF  -0.037(11) 0.064(28) 0.042(15) 0.15- 074 La%
2pF  -0.028(12) 0.047(8) -0.0289(27) 097 - 162 Sh78 7
53-50c:  2pF  0.027(12) 0.051(8) -0.0034(27) 097 - 1.62 Sh78b 7
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TABLE II. Differences in Charge-Density-Distribution Parameters between Isotopes
See page 500 for Explanation of Tables

Isotope model A<r2>1/2 Ac Az Aw q-range  ref. remarks
pair [fm] [fm) [fm] [fm-1)

54-50Ccr  2pF  0.033(6) 0.044(15) 0.002(8) 0.15- 074 Lal6

2pF  0.068(12) 0.078(9) 0.0082(27) 097 - 162 Sh78b 7
54-52cr  2pF  0.048(9) 0.015(25) 0.035(13) 0.15- 074 Lal6
56- 54Fex  2pF  0.048(9) 0.015(25) 0.020(13) 0.15- 0.74 La76

FB  0.0445(8) 0.51- 222 Wo80 8

2pF  0.070(9) 0.031(6) 0.0241(20) 097 - 162 Sh78b 7
38-56Fe  2pF  0.004(18) 0.092(20) -0.026(6) 1.02- 177 Li7Tlb 7

FB  0.0382(10) 0.51- 222 Wo80 8
60- 58Njx  2pF  0.040 0.062(18) 0.000(5) 1.05- 161 Kh0b 7

FB 0037311 0.51 - 222 Wo80 8

FB  0.027(7) 0.25 - 2.65 Be83
62- 58Ni 2pF  0.061(8) 0.081(9) 0.006(3) 102- 193 Li7th 7

2pF  0.079(6) 0.065(13) 0.018(8) 0.15- 079 Ke77
62- 60N 2pF  0.034(6) 0.033(13) 0.006(8) 0.15- 079 Ke77

FB  0.0286(8) 0.51- 222 Wo80 8
64- 58N 2pF  0.082 0.095(18) 0.010(5) 105- 161 Kh70b 7
64-60Ni  2pF  0.043 0.044(16) 0.006(5) 1.05- 161 Kn70b 7
64- 62N FB  0.0181(6) 051- 222 Wo80 8
65-63Cy*  2pF  0.024(9) 0.055(14) -0.006(8) 029 - 088 Go4

FB  0.0202(6) 0.51 - 222 Sc77 8

2pF  0.022(7) 0.047(8) -0.0041(23) 096 - 161 Sh78a 7
66- 647zn*  2pF  0.025(13) 0.048(13) 0.003(3) 098 - 161 Li2a 7

2pF  0.018(11) 0.030(21) 0.001(12) 0.15- 079 Ke77

FB  0.0225(30) 051- 222 Wo80 8
68-66Zn*  2pF  -0.016(9) 0.059(5) -0.029(5) 030 - 1.09 Ne72

2pF  0.007(13) 0.054(24) 0.015(15) 0.15- 079 Ke77

FB  0.0144(30) 0.51- 222 Wo80 8
70-687zn  2pF  0.047(15) 0.032(10) 0.014(8) 0.30 - 1.09 Ne72

2pF  0.026(16) 0.049(31) 0.006(4) 0.15- 079 Ke77

FB  0.0173(25) 0.51- 222 Wo80 8
72-70Ge  FB  0.0168(24) 0.35 - 290 Mag4
74-72Ge FB  0.0151(24) 0.35- 290 Ma84
76-74Ge  FB  0.0064(24) 0.35 - 290 Mag4
76-70Ge  FB  0.0383(24) 0.35 - 290 Mas4
94-92M0 FB  0.040(5) 0.56 - 196 Dr75
9-99Mo FB  0.028(5) 0.56 - 196 Dr75
98-9%Mo  FB 0.028(5) 0.56 - 196 Dr75
100- 98Mo  FB 0.039(5) ‘ 0.56 - 196 Dr75
112-110cq  2pF  0.030(10) 025 - 1.07 Gi75
114-112c4  2pF  0.021(11) 025 - 107 Gi’s
116-114cqg  2pF  0.010(11) 025 - 107 Gi75
116-110cq  2pF  0.061(12) 025 - 1.07 Gi75
118-112g5  2pF  0.019 0.021(20) 0.000(7) 0.82- 140 Kn70p 7
118-1165q  2pF  -0.004(6) 0.025(6) 0.0132) 084 - 175 Li?2b 7
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TABLE II. Differences in Charge-Density-Distribution Parameters between Isotopes
See page 500 for Explanation of Tables

Isotope model A<r2s1/2 Ac Az Aw q-range  ref. remarks
pair [fm] [fm] [fm] [fm-1]

124-1165n  2pF  0.015(7) 0.069(7) -0.020(7) 084- 175 Li72b 7
124-118sp  2pF  0.019(8) 0.045(9) -0.007(3) 084 - 175 Li72b 7
146-142Nd  2pF  -0.10 024 - 0.59 Ca73 9

2pF  0.0527(36)  0.018(26) 0.025(11) 022- 073 Mal4 10
150-142Nd 2pF  0.08 024 - 059 Ca73 9

2pF  0.115(5) 0.078(27) 0.041(14) 022- 073 Ma74 10
150-146Nd  2pF  0.067(4) 0.046(27) 0.023(14) 022 - 073 Ma7%4 10
150-148sm  2pF  0.03(7) 025- 059 (Ca73
152-148sm  2pF  0.17(7) 025 - 059 Ca73

FB  0.12(2) 0.33 - 2.18  Ho80
154-152¢m  FB 0.03(2) 0.33 - 2.18 Ho80
207-206pp*  2pF  0.005(7) 0.008(16) 0.001(4) 022 - 088 Ja73
208-206pp*  2pF  0.013(4) 0.010(9) 0.0039(25) 022 - 0.88 Ja73
208-207pp*  2pF  0.008(7) 0.001(15) 0.005(4) 022 - 0.88 Ja73

*) Additional information can be found in the following references:

13 - 12¢ . Cr67 66 - 647n - NeT2
17 - 160 :No82 68 - 667n : 1i73
ii - 160 :La6l, No82 205 - 2037 : Ey78
- 40Ca : Em83a 208 - 206py : Eu78
56 - 34Fe :Li71b 208 - 207pp ; Ey78
60 - 38Nj : Ha57, Ke77 207 - 206py ; Pe6s, Eu78

65 - 63Cy : Ke77

Remarks

1) Analysis performed in Plane Wave Bom Approximation.

2) No correction applied for scattering from the C2 or higher charge multipole moments.

3) No correction applied for the magnetic contribution to the elastic scattering.

4) The scattering from the C2 and the C4 distribution has been subtracted.

5) Analysis performed in the Modified Born Approximation. The parameters obtained for the Uniform Gaussian
model were Ar = 0.03(2) fm and Ag = -0.07(4) fm.

6) The value of Az was fixed in the analysis.

7) Analysis performed in the High Energy Approximation (Pe66).

8) Data analyzed simultaneously with muonic X-ray data.

9) Reanalysis of the data presented in ref. Ma71.

10) Data analyzed simultaneously with K, X-ray data.
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H. DE VRIES et al,

Nuclear Charge-Density-Distribution Parameters

TABLE III. Differences in Charge-Density-Distribution Parameters between Neighboring Nuclei (Not Isotopes)
See page 500 for Explanation of Tables

Nucleus model

pair
14N R 12C

160 . 12¢
160 . 14y

20N 160
46Tj. 45S¢
48Tj. 40Ca
30Cr- 437Tj
51y . 507y
S4Fe- 54Cr
56pe. 50¢y
56Fe- S4Cr
39Co- 38Fe

58Ni- 4Fe
58Ni- S6Fe*

58Ni- 58Fe
60Nj- 58Fe
60Ni. 59Co
63Cu- 62Ni

65Cu- 60Ni
65Cu- 64Nj

64Zn- 60Ni
64Zn- 62N
647Zn. 63Cu
66Zn- 60N
66Zn- 64N;j
667n- 65Cy

907r- 88g¢

2pF

2pF
3G

A<l‘2>ll2

[fm]
0.098(19)

0.271(22)
0.166(19)

0.279(20)
0.04(5)
0.097
-0.009(12)
0.06(5)

-0.002(12)
-0.058(12)

0.081(12)
0.014(12)

0.0120(23)

0.050(8)
-0.022(13)
0.0386(10)
-0.026(12)

0.0382(23)
0.019(7)
0.0252(23)

0.0419(7)

0.097(15)
0.0440(20)

0.132(20}
0.0893(12)
0.094(7)
0.0893(12)
-0.024(11)
0.0473(7)

0.157(20)
0.0938(50)
0.0497(20)

0.046(12)
0.050(4)
0.055(7)

Ac
[fm]

0.06(8)
0.179
0.104(10)
0.10(8)

0.065(28)
0.051(8)

0.153(8)
0.085(9)

0.064(8)
0.107(14)

0.005(14)

0.042(6)

0.093(11)

0.033(20)
0.024(14)

0.168(22)

0.082(19)

0.030(23)
0.091(18)

Az
[fm]

0.0
-0.022
-0.0357(32)
0.0

-0.025(16)
-0.0448(27)

-0.0093(27)
-0.0200(27)

0.002(3)
-0.046(4)
-0.016(4)

0.0005¢23)

0.016(4)

0.052(5)
0.041(8)

-0.063(11)

0.045(4)

0.014(7)
0.043(4)

518

Aw

0.026

-0.074(27)

q-range
(fm-1)
0.26 - 0.55
0.26 - 0.55
029 - 0.48
0.22 - 048
029 - 0.59
042 - 1.79
1.03 - 1.62
0.29 - 0.59
0.15- 0.74
097 - 162
0.97 - 1.62
097 - 1.62
051- 222
1.02- 1.77
1.02 - 1.98
051- 222
1.02 - 1.77
051 - 222
096 - 1.61
051- 222
0.51 - 222
0.96 - 1.61
0.51 - 2.22
098 - 1.61
0.51 - 222
0.15- 0.79
0.51- 222
0.15 - 0.79
0.51 - 222
0.98 - 1.61
0.51 - 2.22
0.51 - 2.22
024 - 1.08
051 - 2.05
0.51 - 2.05

ref.

Be71b

Be71b
Sc75

Fr72a

Th70

Fr68

Sh78c

Th70

La76
Sh78b

Sh78b
Sh78b

Sc77

Li71b

Li71b
Wo80

Li71b

Wo80

Sh78a
Sc77

Sc77

Sh78a
Sc77

Li72a
Wo80

Ke77
Wo80

Ke77
Sc77

Li72a
Wo80
Sc77

Si73c
Sc74
Sc74

remarks



H. pe VRIES et al. Nuclear Charge-Density-Distribution Parameters

TABLE III. Differences in Charge-Density-Distribution Parameters between Neighboring Nuclei (Not Isotopes)
See page 500 for Explanation of Tables

Nucleus model A<r2>1/2 Ac Az Aw g-range ref, remarks
pair (fm] [fm] [fm] {fm-1]
92Mo- 07r 3pG  0.054(22) 0.04(5) 0.01(3) 0.07(5) 0.64 - 186 Ph72
FB  0.050(5) 0.56 - 196 Dr75
204pp-203TI* FB 0.015(12) 0.51- 1.49 Eu78
206pp-205TI* FB 0.029(12) 0.51 - 149 Fu78
209Bi-208ph* 3pG  0.021(2) 0.029 0.007 0.026 07 - 28 SiT3b 3,5
FB  0.021(12) 0.51 - 1.49 Eu78

*) Additional information can be found in the following references:

400 - 4051 :We74 204pp _203T1 . Ey76a
40ca - 39K :Si73a 206py, - 205T] :Eu76a
58Ni- 56Fe :HaS7 209g; - 208py, : Eu77b

Remarks

1) The value of Az was fixed in the analysis.

2) Analysis performed in the High Energy Approximation (Pe66).

3) Data analyzed simultaneously with muonic X-ray data.

4) Only statistical errors are quoted.

5) The difference in the 0.8th moment of the charge distributions from muonic X-ray data was used as a
constraint. A slightly better fit to the data was obtained by adding a 1hg,; shell-modei wave function to the

3pG distribution for 209Bi.
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H. DE VRIES et al. Nuclear Charge-Density-Distribution Parameters

TABLE IV. Fourier-Bessel Coefficients
See page 500 for Explanation of Tables

nucleus 34 3He 12¢ 12¢ 1SN
rms [fm] 1.68(3) 1.877(19) 2.472(15) 2.464(12) 2.611(9)
al 0.25182e-1 0.20020e-1 0.15721e-1 0.15737e-1 0.25491e-1
a2 0.34215e-1 0.41934e-1 0.38732e-1 0.38897e-1 0.50618e-1
a3 0.15257e-1 0.36254e-1 0.36308e-1 0.37085e-1 0.29822e-1
ad 0.17941e-1 0.14671e-1 0.14795e-1 0.55196¢-2
as 0.46608e-2 0.43277¢-2 -0.44831¢e-2 -0.15913¢-1
a6 0.46834e-2 097752e-2 -0.10057e-1 0.76184e-2
a7 0.52042e-2 0.68908e-2 -0.68696e-2 0.23992¢e-2
a8 0.38280e-2 027631e-2 -0.28813e-2 0.47940e-3
a9 0.25661e-2 0.63568e-3 -0.77229¢-3
alo0 0.14182¢-2 0.71809e-4 0.66908e4
all 0.61390e-3 0.18441e-3 0.10636e-3
al2 0.22929¢-3 0.75066e-4 -0.36864e-4
all 0.51069¢-4 -0.50135e-5
ald4 0.14308e-4 0.94550e-5
als 0.23170e-5 -0.47687e-5
alé 0.68465¢-6
al7
ref. Beg4 Re84b Ca80 Re82 Vi86
q-range 0.51- 2.83 0.18-10.10 0.10- 4.01 0.25-2.75 0.22- 3.17
{fm*]
data- Co065,Be82,Be84 Co65,MC77,8277, Si70b,Ja71,Ca80 Re82 Sc75,Vr86
sets Ar78,Du83,Re84b
R [fm] 3.5 5.0 8.0 3.0 7.0
nucleus 169 2741 28gij 29g; ' 30g;
rms [fm] 2.137(8) 3.035(2) 3.085(17) 3.080(17) 3.173(25)
al 0.20238e-1 0.43418e-1 0.33495e-1 0.33521e-1 0.28397e-1
a2 0.44793e-1 0.60298e-1 0.59533e-1 0.59679¢-1 0.54163e-1
a3 0.33533¢-1 0.28950e-2 0.20979-1 0.20593e-1 0.25167e-1
a4 0.35030e-2 -0.23522e-1 0.16500e-1 -0.18646e-1 -0.12858e-1
a5 0.12293¢-1 -0.79791e-2 0.14998e-1 -0.16550e-1 0.17592¢-1
a6 -0.10329-1 0.23010e-2 0.93248e-3 -0.11922¢-2 0.46722e2
a7 0.34036e-2 0.10794e-2 0.33266e-2 0.28025¢-2 0.24804e-2
a8 0.41627e-3 0.12574e-3 0.59244e-3 -0.67353e-4 0.14760e-2
a9 -0.94435¢-3 -0.13021e-3 0.40013e-3 -0.34619¢-3 0.30168e-3
al0 0.25771e-3 0.56563e4 0.12242e-3 0.17611e-3 0.48346e-4
all 0.2375%-3 -0.18011e-4 -0.12994e4 -0.57173¢-5 0.00000e0
al2 40.10603e-3 0.42869¢-5 0.92784e-5 0.12371e4 0.51570e-5
al3 0.41480e-4 0.72595e-5 0.30261e-5
ald 0.42096e-5
als
alé
al7
ref. La82 Ro86 Mi82 Mis2 Mis2
g-range 0.29-2.77 0.47-2.70 0.25- 2.64 0.25- 2.64 0.25- 2.64
[fm-1]
data- Lag2 Ro86 Mi82 Mig2 Mis2
sets
R [fm] 8.0 7.0 8.0 8.0 8.5
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nucleus
rms [fm]

al
a2
a3
a4
as

a6
a7
a8
a9
alod

all
al2
al3
al4
als

als
al7

ref,
q-range
(fm-1]
data-
sets

R [fm]

puclens

rms [fm]

al
a2
al
a4
as

a6
a7
a8
a9
alo

all
al2
al3
ald
als

alé
al?

ref.
q-range
[fm1}
data-
sets

R [fm]

H. DE VRIES et al.

Nuclear Charge-Density-Disiribution Parameters

TABLE 1V. Fourier-Bessel Coefficients

See page 500 for Explanation of Tables

31p

3.187(10)

0.35305e-1
0.59642¢-1
0.17274e-1
-0.19303e-1
-0.13545e-1

0.63209%-3
0.35462e-2
0.83653e-3
-0.47904e-3
0.19099¢-3

-0.69611e4
0.23196e-4
-0.77780e-5

Mi82
0.25- 2.64

Me76,Mi82

8.0

400,
3.450(10)

0.44846e-1
0.61326e-1
0.16818¢e-2
£.26217-1
0.29725e-2

0.85534e-2
0.35322¢-2
-0.48258e-3
-0.39346e-3
0.20338e-3

0.25461e-4
0.17794e-4

0.673%4e-5
-0.21033e-5

Em83b
0.35- 3.55

$i79,Em83b

8.0

32g
3.248(4)

0.37251e-1
0.60248e-1
(.14748e-1
-0.18352e-1
-0.10347e-1

0.30461e-2
0.35277e-2
-0.39834¢-4
<0.97177e4
0.9227%4

-0.51931e-4
0.22958e-4
-0.86609-5
0.28879e-5
-0.86632¢-6

Ry83b
0.47-2.56

Ry83b

8.0

4803
3.451(9)

0.44782e-1
0.59523e-1
-0.74148¢-2
-0.29466e-1
-0.28350e-3

0.10829e-1
0.30465e-2
-0.10237e-2
-0.17830e-3
0.55391e4

-0.22644e-4
0.82671e-5
-0.27343e-5
0.82461e-6
-0.22780e-6

Em83b
0.35-3.55

Em83b

8.0

521

34g
3.281(4)

0.37036e-1
0.58506e-1
0.12082¢-1
-0.19022e-1
-0.83421e-2

0.45434e-2
0.28346e-2
-0.52304e-3
0.27754e-4
0.59403¢-4

-0.42794e-4
0.20407e-4
-0.79934e-5
0.27354e-5
-0.33914e-6

Ry83b
0.47- 2.56

Ry83b

8.0

487;
3.597(1)

0.27850e-1
0.55432e-1
0.26369¢-1
0.170%1e-1
-0.21798e-1

-0.2488%-2
0.76631e-2
0.34554e-2

0.67477e-3
0.10764¢-3

0.16564e-S
-0.55566e-5

Se85
0.61-2.20

Se85

10.0

36g
3.278(6)

0.37032e-1
0.5793%-1
0.1004%¢-1
-0.19852e-1
-0.67176e-2

0.61882e-2
0.37795e-2
-0.55272¢-3
-0.12904e-3
0.15845¢-3

-0.84063e-4
0.34010e4
-0.11663e-4
0.35204e-5
-0.95135e-6

Ry83b
0.47- 2.56

Ry83b

8.0

50T;
3.572(2)

0.31818e-1
0.58556e-1
0.19637¢-1
-0.24309¢-1
-0.18748e-1

0.33741e-2
0.89961e-2
0.37954¢-2
-0.41238e-3
0.12540e-3

Se8S
0.61-2.20

Se85

9.5
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404 ¢
3.423(14)

0.30451e-1
0.55337e-1
0.20203e-3
-0.16765¢e-1
-0.13578e-1

-0.43204e-4
0.91988e-3
-0.41205e-3
0.11971e-3
-0.19801e4

-0.43204e-5
0.61205¢e-5
-0.37803e-5
0.18001e-5
-0.77407e-6

O82
0.29- 1.81

Ot82

9.0

Socy
3.662(4)

0.39174e-1
0.61822e-1
0.68550e-2
0.30170e-1
-0.98745e-2

0.87944e-2
0.68502e-2
-0.93609%-3
-0.24962¢-2
0.15361e-2

0.73687¢-3

Li83¢c
0.15- 2.59

La76,Li83c
i

8.0



H. DE VRIES et al. Nuclear Charge-Density-Distribution Parameters

TABLE IV. Fourier-Bessel Coefficients
See page 500 for Explanation of Tables

nucleus 52Cy 54cy S4pe 56Fe 58pe
rms [fm] 3.643(3) 3.689(4) 3.663(25) 3.714(24) 3.746(25)
al 0.39287e-1 0.39002e-1 0.42339%-1 0.42018e-1 0.41791e-1
a2 0.62477e-1 0.60305¢e-1 0.64428e-1 0.62337e-1 0.60524e-1
a3 0.62482¢-2 0.45845¢e-2 0.15840e-2 0.23995e-3 -0.14978e-2
ad -0.32885¢e-1 -0.30723e-1 0.35171e-1 -0.32776e-1 -0.31183e-1
as -0.10648e-1 -0.91355¢-2 -0.10116e-1 -0.79941e-2 0.58013e-2
a6 0.10520e-1 0.93251e-2 0.1206%e-1 0.10844e-1 0.10611e-1
a7 0.85478e-2 0.60583¢-2 0.62230e-2 0.49123e-2 0.41629¢-2
a8 -0.24003e-3 -0.15602¢-2 -0.12045¢e-2 -0.22144e-2 40.29045¢-5
a9 -0.2049%-2 -0.76809-3 0.13561e-3 -0.18146¢e-3 0.54106e-3
al0 -0.12001e-2 0.76809¢e-3 0.10428e4 0.37261e-3 -0.3868%¢-3
all -0.5664%-3 -0.34804e-3 -0.16980e4 -0.23296e-3 0.20514e-3
al2 0.91817e-5 0.11494e-3 0.95237e4
al3 -0.39988e-5 -0.50596e-4 0.40707¢-4
ald 0.15731e-5 0.20652e-4 -0.16346e-4
als -0.57862¢e-6 -0.79428e-5 0.62233e-5
alé 0.20186e-6 0.28986e-5 -0.22568e-5
al7 -0.67892¢-7 -0.10075e-5 0.78077e-6
ref. Li83c Li83c Wo76 Wo76 Wo76
g-range 0.15- 2.59 0.15- 2.59 0.51-2.22 0.51-2.22 0.51-2.22
[fm1]
data- La76,Li83¢ La76,Li83c Wo76 Wo76 Wo76
sets n n
R [fm] 9.0 9.0 9.0 9.0 9.0
nucleus 59co 58N 58Ni 60N; 60N
rms [fm] 3.788(5) 3.769(13) 3.742(24) 3.797(13) 3.764(24)
al 0.43133e-1 0.44880e-1 0.45030e-1 0.44668e-1 0.44855e-1
al 0.61249%¢-1 0.64756e-1 0.65044e-1 0.63072e-1 0.63476e-1
a3 -0.32523e-2 -0.27899%¢-2 -0.32843¢-2 -0.42797¢-2 -0.51001e-2
a4 -0.32681e-1 -0.37016e-1 -0.36241e-1 -0.34806e-1 -0.34496e-1
as -0.49583e-2 -0.71915e-2 -0.67442¢-2 -0.48625¢e-2 -0.43132¢-2
a6 0.11494e-1 0.13594e-1 0.13146e-1 0.12794e-1 0.12767e-1
a7 0.55428e-2 0.66331e-2 0.50903e-2 0.54401e-2 0.49935e-2
a8 0.31398e-3 -0.14095e-2 -0.20787e-2 -0.14075e-2 -0.92940e-3
a$ -0.70578e-4 -0.10141e-2 0.12901e-3 -0.76976e-3 0.28281e-3
all 0.53725e-5 0.38616e-3 0.14828e-3 0.33487e-3 -0.76557e-4
all -0.74650e-6 -0.13871e-3 0.11530e-3 -0.13141e-3 0.18677¢-4
al2 0.19793e-5 0.47788e4 0.60881e-4 0.52132e4 0.36855e-5
al3 -0.28059¢-5 -0.15295¢e-4 -0.27676e-4 -0.20394e-4 -0.32276e-6
ald 0.27183e-5 0.59131e-5 0.11506e-4 0.59131e-5 0.19843¢-6
als -0.19454e-5 -0.67880e-5 0.44764e-5 -0.67880e-5 0.16275¢-6
alé 0.10963e-5 0.16468¢e-5 -0.82891e-7
al? 0.5111de-6 -0.57496e-6 -0.34896e-7
ref. Sc77 Be83 Wo76 Be83 Wo76
Q"'anlge 0.51-222 0.25- 2.65 0.51-2.22 0.25- 2.65 0.51-2.22
[fm-1]
data- Sc77 Be§3 Wo76 Be83 Wo76
sets K
R [fm] 8.0 2.0 9.0 9.0 9.0
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TABLE IV. Fourier—Bessel Coefficients
See page 500 for Explanation of Tables

nucleus SONj 62Ni 64Ni 63Cu 65Cu
rms {fm] 3.782(24) 3.802(24) 3.821(24) 3.885(5) 3.905(5)
al 0.44742e-1 0.44581e-1 0.44429e-1 0.45598e-1 0.45444e-1
a2 0.62987e-1 0.61478e-1 0.60116e-1 0.60706e-1 0.59544e-1
a3 0.49864e-2 -0.69425¢-2 -0.92003e-2 -0.78616e-2 -0.94968e-2
a4 -0.34306e-1 -0.33126e-1 -0.33452-1 -0.31638e-1 -0.31561e-1
as -0.44060e-2 -0.24964e-2 -0.52856e-3 -0.14447¢-2 0.22898e-3
a6 0.12810e-1 0.12674e-1 0.13156e-1 0.10953e-1 0.1118%-1
a7 0.46914e-2 0.37148e-2 0.35152e-2 0.42578e-2 0.37360e-2
a8 -0.84373e-3 -0.20881e-2 0.21671e-2 -0.24224e-3 -0.64873¢-3
a9 0.36928e-3 0.30193e-3 0.46497¢-4 -0.30067e-3 -0.51133e-3
all -0.15003e-3 0.57573e4 0.25366e-3 0.23903e-3 0.43765e-3
all 0.59665e-4 -0.77965e-4 -0.18438e-2 -0.12910e-3 -0.24276e-3
al2 -0.23215¢4 0.46906e4 0.96874e-4 0.60195¢4 0.11507e-3
al3 0.88005e-5 -0.22724e-4 -0.44224e4 -0.25755¢e-4 -0.49761e4
ald -0.32305e-5 0.98243e-5 0.18493e4 0.10332e4 0.20140e-4
als 0.11496e-5 -0.39250e-5 -0.72361e-5 -0.39330e-5 -0.76945¢-5
al6 -0.39658¢e-6 0.14732e-5 0.26740e-5 0.14254e-5 0.28055e-5
al7 0.13145e-6 0.52344e-6 -0.9392%-6 -0.49221e-6 -0.97411e-6
ref. Wos0 Wo76 Wo76 Sc77 Sc77
g-range 0.51-2.22 0.51-2.22 0.51-2.22 0.51-2.22 0.51-2.22
(fm-1]
data- Wo80 Wo76 Wo76 Sc17 S5¢77
sets uw i
R [fm] 9.0 9.0 9.0 9.0 9.0
nucleus 6471 6674 682n 707n 7°Ge
rms [fm] 3.899(23) 3.903(25) 3.948(24) 3.987(31) 4.043(2)
al 0.47038e-1 0.46991e-1 0.46654e-1 0.46362e-1 0.38182e-1
a2 0.61536e-1 0.60995e-1 0.58827e-1 0.57130e-1 0.60306e-1
a3 -0.90045¢e-2 -0.96693e-2 -0.12283e-1 -0.13877e-1 0.64346e-2
a4 -0.3066%¢-1 -0.30457e-1 -0.29865e-1 -0.30030e-1 -0.29427e-1
a5 .78705¢-3 -0.53435¢-3 0.25669¢-2 0.35341e-2 -0.95888e-2
a6 0.10034e-1 0.97083e-2 0.10235e-1 0.10113e-1 0.87849¢-2
a7 0.14053e-2 0.14091e-2 0.31861e-2 0.41029¢-2 0.49187e-2
a8 -0.20640e-2 -0.70813e-3 0.17351e-3 0.7646%¢-3 0.1518%-2
a9 0.35105¢-3 0.2080%¢-3 -0.42979¢-3 -0.10138e-2 -0.17385e-2
al0 0.27303e-4 -0.48275e-4 0.33700e-3 0.60837e-3 -0.16794e-3
all -0.63811e4 0.72680e-5 -0.18435¢-3 -0.29929¢-3 -0.11746e-3
al2 0.40893e4 0.91369¢-6 0.87043¢-4 0.13329¢-3 0.65768e-4
al3 -0.20311e4 -0.14874e-5 0.37612e-4 -0.55502¢-4 -0.30691e-4
al4 0.88986¢-5 0.83831e-6 0.15220e-4 0.21893e4 0.13051e-5
als -0.35849%¢-5 -0.4168%-6 {.58282¢-5 -0.82286e-5 -0.52251e-5
alé 0.13522¢-5 0.17283e-6 0.21230e-5 0.29559%-5
al7 -0.38635¢-6 -0.65968¢-7 -0.73709e-6 -0.10148e-5
ref. Wol6 Wo76 Wo76 Wo76 Mag4
q-range 0.51-2.22 0.51-2.22 0.51-2.22 0.51-2.22 0.35-2.90
[fm1]
data- Wo76 Wo76 Wo76 Wo76 Mag4
sets i
R [fm] 9.0 9.0 9.0 9.0 10.0
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H. DE VRIES et al. Nuclear Charge-Density-Distribution Parameters

TABLE 1V. Fourier-Bessel Coefficients
See page 500 for Explanation of Tables

nucleus T2Ge T4Ge 76Ge 88gy 907,
rms [fm] 4.060(2) 4.075(2) 4.081(2) 4.197(6) 4.258(8)
al 0.38083e-1 0.37989%¢-1 0.37951e-1 0.56435¢e-1 0.46188e-1
a2 0.59342¢-1 0.58298e-1 0.57876e-1 0.55072e-1 0.61795¢-1
a3 0.47718e-2 0.27406e-2 0.15303e-2 -0.33363e-1 -0.12315e-1
ad -0.29953e-1 -0.30666e-1 -0.31822¢-1 -0.26061e-1 -0.36915¢-1
as -0.88476e-2 -0.81505e-2 -0.76875e-2 0.15749e-1 0.25175e-2
a6 0.96205¢-2 0.10231e-1 0.11237e-1 0.75233e-2 0.15234e-1
a7 0.47901e-2 0.49382e-2 0.50780e-2 -0.55044e-2 0.55146e-3
a8 -0.1686%-2 -0.16270e-2 -0.17293e-2 -0.23643e-2 -0.60631e-2
a9 -0.15406e-2 -0.13937e-2 -0.15523e-2 0.39362e-3 -0.12198e-2
all -0.97230e-4 0.15476e-3 0.72439%e4 -0.22733e-3 0.36200e-3
all 0.47640e-4 0.14396e-3 0.16560e-3 0.12519e-3 -0.16466e-3
al2 -0.15669¢-5 -0.73075¢-4 -0,86631e4 -0.61176e-4 0.53305¢-4
ail 0.67076e-5 0.31998e-4 0.39159¢-4 0.27243e4 -0.50873e-5
al4 -0.44500e-5 -0.12822e-4 -0.1625%4 -0.11285e-4 -0.85658e-5
als 0.22158e-5 0.48406e-5 0.63681e-5 0.43997e-5 0.86095e-5
al6 -0.16248e-5
al? 0.57053e-6
ref. Mag4 Ma84 Masg4 St76 Ro76
q-range 0.35-2.90 0.35- 2.90 0.35-2.90 0.50- 2.50 0.50- 2.50
[fm1]
data- Ma84 Ma84 ) Mag4 Sc74,5r76 Ro76
sets 13 u i3
R [fm] 10.0 100 10.0 9.0 10.0
nucleus 927y 94zr Mo 94Mo 9Mo
rms [fm] 4.295(11) 4315(10) 4.264(16) 4.333(16) 4.364(16)
al 0.4593%¢-1 0.45798e-1 0.30782¢-1 0.30661e-1 0.30564e-1
a2 0.60104e-1 0.59245e-1 0.59896e-1 0.58828e-1 0.58013e-1
a3 -0.13341e-1 -0.1338%-1 0.22016e-1 0.20396e-1 0.19255e-1
ad4 -0.35106e-1 -0.33252e-1 -0.28945e-1 -0.28830e-1 0.28372e-1
as 0.31760e-2 0.39888e-2 -0.26707e-1 -0.25077e-1 -0.23304e-1
a6 0.13753e-1 0.12750e-1 0.40426e-2 0.44768e-2 0.49894e-2
a7 -0.82682¢-3 -0.15793e-2 0.1442%¢-1 0.13127e-1 0.12126e-1
a8 -0.53001e-2 -0.56692¢e-2 0.31696e-2 0.19548e-2 0.10496e-2
a9 -0.97579%-3 -0.15698e-2 -0.63061e-2 -0.61403e-2 -0.62592¢-2
all 0.2648%¢-3 0.54394e4 -0.45119e-2 -0.35825¢e-2 -0.32814e-2
all -0.15873e-3 -0.24032e-4 0.46236e-3 0.73790e-3 0.89668e-3
al2 0.69301e4 0.38401e4 0.94909¢-3 0.61882e-3 0.50636e-3
all -0.22278e-4 -0.31690e-4 -0.38930e-3 -0.40556e-3 -0.43412e-3
ald 0.39533e-5 0.18481e-4 -0.14808e-3 -0.55748e-5 0.71531e-4
als 0.1060%-5 -0.85367e-5 0.19622e-3 -0.12453e-3 0.76745¢e-4
alé -0.40197e4 -0.57812e-4 0.54316e-4
al7 0.7194%¢e4 -0.21657e-4 0.23386e-6
ref. Ro076 Ro76 D175 Dr75 Dr75
g-range 0.50- 2.50 0.50- 2.50 0.56- 1.96 0.56- 1.96 0.56- 1.96
[fm-1]
data- Ro76 Ro76 Dr75 Dr75 Dr75
sets
R [fm] 10.0 10.0 12.0 120 12.0
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H. pE VRIES et al. Nuclear Charge-Density-Distribution Parameters

TABLE 1V. Fourier-Bessel Coefficients
See page 500 for Explanation of Tables

nucleus 98Mo 100)1, 104pgq 106pg 108p4
rms [fm] 4.388(16) 4.430(16) 4.437(10) 4.467(11) 4.524(10)
al 0.30483e-1 0.30353e-1 0.41210e-1 0.41056e-1 0.40754e-1
al 0.57207e-1 0.56087e-1 0.62846e-1 0.61757e-1 0.59460e-1
a3 0.17888e-1 0.16057e-1 -0.21202e-2 -0.29891e-2 -0.54077e-2
a4 -0.28388e-1 -0.28767e-1 -0.3835%-1 -0.37356e-1 -0.36305e-1
as -0.21778e-1 -0.20683e-1 -0.44693e-2 -0.35348e-2 -0.21987e-2
ab 0.56780e-2 0.6242%e-2 0.16656e-1 0.16085e-1 0.15418e-1
a7 0.11236e-1 0.11058e-1 0.36873e-2 0.28502e-2 0.25927e-2
a8 0.82176e-3 0.11502e-2 -0.57534¢-2 -0.55764e-2 -0.52781e-2
a9 -0.50390e-2 -0.39395e-2 -0.3249%¢-2 -0.15433e-2 -0.19757e-2
all -0.23877e-2 -0.14978e-2 0.69844¢-3 0.22281e-2 0.1033%e-2
all 0.71492e-3 0.76350e-3 0.16304e-2 0.13160e-2 0.22891e-3
al2 0.29839%-3 0.10554e-3 0.59882¢-3 0.16508e-4 -0.33464e-3
al3 -0.31408e-3 -0.25658e-3
ald 0.80177¢-3 0.10964e-3
als 0.43682e-4 0.10015e-4
alé6 -0.51394e4 -0.40341e-4
al7 0.22293e-4 0.25744e4
ref. D175 ' D75 La86 La86 186
g-range 0.56- 1.96 0.56- 1.96 0.29- 2.38 0.29- 2.38 0.29- 2.38
[fm1]
data- Dr75 Dr75 La86 La86 La86
sets
R [fm] 12.0 120 11.0 11.0 11.0
nucleus 110pgy l44g 148gm 148¢m 1505
rms {fm] 4.540(10) 4.943(9) 4977(8) 5.002(6) 5.042(6)
al 0.40668e-1 0.74734e-1 0.70491e-1 0.7385%-1 0.73338e-1
al 0.58793e-1 0.26145¢e-1 0.32601e-1 0.24023e-1 0.24626e-1
a3 -0.61375e-2 -0.63832e-1 0.55421e-1 -0.59437e-1 0.52773e-1
a4 -0.35983e-1 0.10432e-1 0.50111e-2 0.10761e-1 0.10582e-1
as 0.17447e-2 0.19183e-1 0.20216e-1 0.17022e-1 0.15353e-1
a6 0.14998e-1 -0.12572e-1 -0.85944e-2 -0.11401e-1 -0.95624e-2
a7 0.19994e-2 -0.39707e-2 -0.40106e-2 -0.18102e-2 -0.18804e-2
a8 0.53170e-2 -0.18703e-2 0.19303e-2 0.93011e-3 0.79019e-3
a9 -0.14289%-2 0.12602e-2 -0.49689%-3 0.98012e-3 0.10102e-2
ald 0.16033e-2 -0.11902¢-2 -0.17040e-3 -0.12601e-2 -0.26606e-2
all 0.31574e-3 -0.15703e-2 -0.17402e-2 -0.18304¢-2
al2 -0.42195e-3
al3
al4
als
alé
al7
ref, La86 Mo81 Ho80 Mo81 Mo81
g-range 0.29- 2.40 0.60- 2.50 0.33- 2.18 0.60- 2.50 0.60- 2.50
{fm-1]
data- Lag6 Mo81 Ho80 Mo81 Mo81
sets n i n
R [fm] 11.0 9.25 95 9.25 9.25
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H. DE VRIES et al. Nuclear Charge-Density-Distribution Parameters

TABLE 1V. Fourier-Bessel Coefficients
See page 500 for Explanation of Tables

nucleus 152gm 152¢m 154gm 1544 1584
rms [fm] 5.099(8) 5.087(6) 5.126(8) 5.124 5.172(6)
al 0.56097e-1 0.72646e-1 0.5585%-1 0.63832e-1 0.57217e-1
a2 0.45123e-1 0.21824e-1 0.44002e-1 0.36983e-1 0.43061e-1
a3 -0.40310e-1 -0.54112e-1 -0.40342¢-1 -0.48193e-1 -0.41996e-1
ad -0.18171e-1 0.98321e-2 -0.17989%-1 -0.51046e-2 -0.17203e-1
a5 0.20515¢e-1 0.16213e-1 0.19817e-1 0.19805e-1 0.19933e-1
a6 0.49023e-2 -0.65614e-2 0.51643e-2 -0.82574e-3 0.51060e-2
a7 -0.67674e-2 0.53611e-2 -0.60212¢-2 -0.46942¢-2 0.73665¢e-2
a8 -0.18927¢-2 -0.14103e-2 -0.23127e-2 -0.20926e-2
a9 0.15333e-2 -0.99022e-3 0.47024e-3 0.21883e-2
al0 -0.23005e-2
all
al2
al3
al4
als
alé
al7
ref. Ho80 Mo81 Ho80 He82 Mug4
g-range 0.33-2.18 0.60- 2.50 0.33-2.18 0.58-2.17 0.36- 2.17
[fm1)
data- Ho80 Mo81 Ho80 He82 Mu84
sets i
R [fm] 10.5 9.25 10.5 10.0 10.5
nucleus 166, 174yy 175Ln 19205 196p¢
rms [fm] 5.227(20) 5.415(30) 5.366(30) 5412(4) 5.383(20)
al 0.54426e-1 0.54440e-1 0.55609-1 0.59041e-1 0.50218e-1
al 0.47165e-1 0.40034e-1 0.42243e-1 0.41498e-1 0.53722e-1
a3 0.38654e-1 -0.45606e-1 -0.45028e-1 -0.49900e-1 -0.35015e-1
ad -0.19672e-1 -0.20932e-1 0.19491e-1 -0.10183e-1 -0.34588e-1
as 0.22092e-1 0.20455e-1 0.22514e-1 0.29067e-1 0.23564e-1
a6 0.78708e-2 0.27061e-2 0.38982e-2 -0.57382e-2 0.14340e-1
a7 -0.53005¢-2 -0.60489%¢-2 0.72395e-2 -0.92348e-2 -0.13270e-1
a8 0.50005¢-3 -0.15918e-3 0.31822-3 0.36170e-2 -0.51212e-2
a9 0.52005e-3 0.11938e-2 -0.23866e-3 0.28736e-2 0.56088e-2
all -0.35003e-3 0.24194e-3 0.14890e-2
all 0.12001e-3 -0.16766e-2 -0.10928e-2
al2 0.73610e-3 0.55662e-3
al3 -0.50557e4
ald -0.19708e-3
als 0.24016e-3
alé
al?
ref. Ca78 Sa79 Sa79 Re84 Bo83
gq-range 0.29-2.28 0.32-2.33 0.32-2.33 0.60- 2.90 0.34- 2,28
{fm-1]
data- Co076,Cr77 Sa19 Sa79 Re84 Bog3
sets
R [fm] 11.0 11.0 11.0 11.0 12.0
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H. pe VRIES et al. Nugclear Charge-Density-Distribution Parameters

TABLE IV. Fourier-Bessel Coeflicients
See page 500 for Explanation of Tables

nucleus 203711 2051 204py 206py 207py
rms [fm] 5.463(5) 5.470(5) 5.479(2) 5.490(2) 5.497(2)
al 0.51568e-1 0.51518e-1 0.52102e-1 0.52019e-1 0.51981e-1
a2 0.51562e-1 0.51165e-1 0.51786e-1 0.51190e-1 0.51059%-1
a3 -0.39299¢-1 -0.3955%€-1 0.39188e-1 -0.39459¢-1 -0.39447e-1
a4 -0.30826e-1 -0.30118e-1 -0.29242¢-1 -0.28405e-1 -0.28428e-1
as 0.27491e-1 0.27600e-1 0.28992¢-1 0.28862e-1 0.28988e-1
a6 0.10795¢-1 0.10412e-1 0.11040e-1 0.10685e-1 0.1032%¢-1
a7 -0.15922e-1 -0.15725e-1 -0.14591e-1 -0.14550e-1 -0.14029%¢-1
a8 -0.25527e-2 -0.26546e-2 -0.94917e-3 -0.13519¢e-2 -0.46728e-3
a9 0.58548e-2 0.70184e-2 0.71349%¢-2 0.77624e-2 0.67984e-2
al0 0.19324e-3 0.82116e-3 0.24780e-3 -0.41882e-4 0.56505¢-3
all -0.17925e-3 -0.51805e-3 -0.61656e-3 -0.97010e-3 -0.50430e-3
al2 0.14307e-3 0.32560e-3 0.42335¢-3 0.69611e-3 0.32796e-3
all -0.91669e-4 -0.18670e-3 -0.25250e-3 -0.42410e-3 -0.19157e-3
ald 0.53497e-4 0.10202e-3 0.14106e-3 0.23857e-3 0.10565¢-3
als -0.29492¢-4 -0.53857e-4 -0.75446e4 -0.12828e-3 -0.56200e-4
alé6 0.15625¢-4 0.27672e4 0.39143¢-4 0.66663e-4 0.29020e-4
al7 -0.80141e-5 -0.13873e4 -0.19760e-4 -0.33718e-4 -0.14621e-4
ref. Eu78 Eu78 Eu78 Eu78 Eu78
g-range 0.51-2.24 0.51-2.24 0.51-224 0.51-2.24 0.51-2.24
[fm-1}
data- Eu78 Eu78 Eu78 Eu78 Eu78
sets K K B K K
R [fm] 12.0 120 12.0 12.0 12.0
nucleus 208py 208py 209g;
rms [fm] 5.503(2) 5.499(1) 5.518(4)
al 0.51936e-1 0.62732e-1 0.52448e-1
a2 0.50768e-1 0.38542e-1 0.50400e-1
a3 -0.39646e-1 -0.55105e-1 -0.41014e-1
a4 -0.28218e-1 -0.26990e-2 -0.27927e-1
as 0.28916e-1 0.31016e-1 0.29587e-1
a6 0.98910e-2 -0.99486e-2 0.98017e-2
a7 -0.14388¢-1 -0.93012e-2 -0.14930e-1
a8 -0.98262¢-3 0.76653e-2 -0.31967¢-3
a9 0.72578e-2 0.20885e-2 0.77252e-2
all 0.82318e-3 -0.17840e-2 0.57533e-3
all .14823¢-2 0.74876e-4 -0.82529¢-3
al2 0.13245¢-3 0.32278e-3 0.25728e-3
al3 0.84345¢4 0.11353¢-3 0.11043e-3
ald 0.48417¢4 0.51930e4
als -0.26562¢4 -0.24767e4
alé 0.14035¢-4 0.11863e-4
al7 -0.71863e-5 -0.56554e-5
ref. Eu78 Fr77b Eu78
q-range 0.51-2.24 0.44- 3.70 0.51-2.24
[fm1]
data- Eu78 He69,Ni69,Na7l, Eu78
sets n F172b,Eu76a,Fr77a n
T
R [fm] 12.0 11.0 12.0
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nucleus

rms [fm]

ref.
q-range
[fm-1]
data-
sets

RP [fm]

nucleus

rms [fm]

Doewaa nihaune

11
12

ref.
g-range
[fm-1]
data-
sets

RP [fm]

H. DE VRIES et al.

Nuclear Charge-Density-Distribution Parameters

TABLE V. Sum-of-Gaussians Parameters

31

1.76(4)

0.0 0.035952
0.2 0.027778
0.5 0.131291
0.8 0.221551
1.2 0.253691

1.6 0.072905
2.0 0.152243
2.5 0.051564
3.0 0.053023

Ju8s
0.55-4.79

Co65,Be84,
Ju85

0.80

-------------

1 0.007372
6 0.061552
.1 0.056984
5 0.035187
9 0.291692

2.6 0.228920
32 0.233532
4.1 0.074086
4.7 0.000002
5.2 0.010876

6.1 0.000002
7.0 0.000002

Li74
0.74- 3.64

Li74,1e76
I

1.25

JHe

1.83(5)

2.3 0.115236
2.7 0.000001
3.2 0.006974
4.1 0.000765

MC77
0.59-4.47

MC77

1.10

0.4 0.033149
1.0 0.106452
1.9 0.206866
2.4 0.286391
3.2 0.250448

3.6 0.056944
4.1 0.016829
4.6 0.039630
5.1 0.000002
5.5 0.000938

6.0 0.000002
6.9 0.002366

Li74
0.74- 3.71

Li74
u

1.30
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See page 500 for Explanation of Tables

e 12¢ 169
1.676(8) 2.469(6) 2711
Ry Ri ¢ Ri ¢
0.2 0.034724 0.0 0.016690 0.4 0.057056
0.6 0430761 0.4 0.050325 1.1 0.195701
0.9 0.203166 1.0 0.128621 1.9 0311188
1.4 0.192986 1.3 0.180515 2.2 0224321
1.9 0.083866 1.7 0.219097 2.7 0.055946
2.3 0.033007 2.3 0.278416 3.3 0.135714
2.6 0.014201 2.7 0.058779 4.1 0.000024
3.1 0.000000 3.5 0.057817 4.6 0.013961
3.5 0.006860 4.3 0.007739 5.3 0.000007
4.2 0.000000 5.4 0.002001 5.6 0.000002
4.9 0.000438 6.7 0.000007 5.9 0.002096
5.2 0.000000 6.4 0.000002
Si82 Si82 Si70b
0.14-7.70 0.13-3.70 0.29-397
Fr67,Er68, Si70b,Ja72, Si70b,Sc75
MC77,Ar78 Fe73b,Ca80
B n
1.00 1.20 1.30
32g k11’4 40Cc,
3.258 3.427 3.480(3)
Ri Ri Q Ri Q@
0.4 0.045356 0.4 0.043308 0.4 0.042870
1.1 0.067478 0.9 0.036283 1.2 0.056020
1.7 0.172560 1.7 0.110517 1.8 0.167853
2.5 0.324870 2.1 0.147676 2.7 0.317962
3.2 0.254889 2.6 0.189541 3.2 0.155450
4.0 0.101799 3.2 0.274173 3.6 0.161897
4.6 0.022166 3.7 0.117691 43 0.053763
5.0 0.002081 42 0.058273 4.6 0.032612
5.5 0.005616 4.7 0.000006 5.4 0.004803
6.3 0.000020 5.5 0.021380 6.3 0.004541
7.3 0.000020 5.9 0.000002 6.6 0.000015
7.7 0.003219 69 0.001145 8.1 0.002218
Li74 Si74 Si79
0.74- 371 0.64- 3.43 0.53- 3.56
Li74 Si73a Be67d,Fr68,
i K’ Si73a,Si79
n
1.35 145 145
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TABLE V. Sum-of-Gaussians Parameters
See page 500 for Explanation of Tables

48Ca 58Ni llen 124g, 205Tl
3.460 3.772(4) 4.627(1) 4.677(1) 5.479
Ry Ry Ry Ry @ Ry ¢

0.6 0.063035 0.5 0.035228 0.1 0.005727 0.1 0.004877 0.6 0.007818
1.1 0.011672 1.4 0.065586 0.7 0.009643 0.7 0.010685 1.1 0.022853
1.7 0.064201 2.2 0.174552 1.3 0.038209 1.3 0.030309 2.1 0.000084
2.1 0.203813 3.0 0.199916 1.8 0.009466 1.8 0.015857 2.6 0.105635
2.9 0.259070 3.4 0.232360 2.3 0.096665 2.3 0.088927 3.1 0.022340

3.4 0.307899 3.9 0.118496 3.1 0.057840 3.1 0.091917 3.8 0.059933
4.3 0.080585 4.2 0.099325 3.8 0.269373 3.8 0.257379 4.4 0235874
5.2 0.008498 4.6 0.029860 4.8 0396671 4.8 0.401877 5.0 0.000004
5.7 0.000025 5.2 0.044912 5.5 0.026390 5.5 0.053646 5.7 0.460292
6.2 0.000005 5.9 0.000232 6.1 0.048157 6.1 0.043193 6.8 0.081621

6.5 0.000004 6.6 0.000002 7.1 0.001367 7.1 0.001319 7.2 0.002761
74 0.001210 7.9 0.000010 8.1 8.1

0.000509 0.000036 8.6 0.000803
Si74 Ca80b Ca82a Ca82a Fr83
0.49- 3.37 0.58- 3.80 0.36- 3.60 0.36- 3.60 0.51-2.99
Be67d,Fr68, Fi70,Si75 Fi72,Ca82a Fi72,Ca82a Eu78,Fr83
SiT3a M m M M
n
145 1.45 1.60 1.60 1.70
nucleus 206py, 208py
rms [fm] 5.490 5.503(2)
i Ri ¢ Ri ¢
1 0.6 0.010615 0.1 0.003845
2 1.1 0.021108 0.7 0.009724
3 2.1 0.000060 1.6 0.033093
4 2.6 0.102206 2.1 0.000120
5 3.1 0.023476 2.7 0.083107
6 3.8 0.065884 3.5 0.080869
7 44 0.226032 4.2 0.139957
8 5.0 0.000005 5.1 0.260892
9 5.7 0.459690 6.0 0.336013
10 6.8 0.086351 6.6 0.033637

11 7.2 0.004589 7.6 0.018729
12 8.6 0.000011 8.7 0.000020
ref, Fr83 Fr77a
q-range 0.51-2.99 0.44- 3.70
[fm1]
data- Eu78,F183 He69,Ni69,
sets i Eu76a,Fr77a
n
RP {fm] 1.70 1.70
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