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In their paper on the nucleap photo-efiect, Levinger & Bethe

darive an expression for the karmonic wewn energy N? ior photon at-
e
scrption as & fuuction of the expectation value oi the Squered disylace -

5
went of a nucl2cm in the puclesr sround state, <:r :>oa

(1)

fiere g~ (3) is the nuclear arsorption cross-sectiorn of proton Jwith
energy &, & is the fraction or neutron-proton exchange <orce, il the
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nucleon wass. Since the integrals which occur in equation (1) can te
obtained irouw esperiwent, it is possible theveky to coapute <r2:>
and thus zain some insight on the nuclear str ructure .

We wish to report heve couwputations which were carried out by
utilizing extensive expevimental results availatle irom the work o
Montalketti, Katz and Goldewber gz and Goldeuwberg and Katz‘B. The ex-
perimental Qatq rerer to (gKgu) Cross sections r1or nuclei C, Ca, v,
Ji, Zn, Br and Rt of Tatle 1.s:¢ and: To i X’n) + (a) 2n) + (A) np) Cross
sectlons ror the nuclei ila, Al, P, S, Co, Cu, As, Mo, Wb, Ag, Ln, B,
1, La, Ta, Au, Pt and Bi o: tne sawe talle, I'or wedium and heavy
nuclei we way reasonaltly esxpect that such processes c2present the ma-
Jor contritution to the cross section ior photon aksorption,

In Table I are the harionic mean energies dd for a number of
nuclei and the corresponding values of <<r2‘\uoas obtained rrom rela-
blonu@ly: Tor  X= 10" snd xi={11. The last column gives the values of

PZ -3 obtained irow the plane que wodel of the nucleus:

—i-- (ro 4Y3)2, wittr, = 1.5 x 10~V 3cq,

The points in rigure 1 reproduce the values o"<~ >0J Tor x = 0,
against A; the straight line parallel to the akcissae is the value
of 2 € A1/3) Tor the alpha-particle, A = L. The ascending curve
represents the last column of the Tab

It is seen that the availatle experimental data strongly substan-
tiate the wodel of a nucleus in which the nucleons are most of
the time clustered in o< - particles as sub-units: < >‘w does not
increase with A and its value is or the order o1 magnitude expected
ror the mean square displaccament or a nucleon inside an & -particle:
Bals 2 10 26cm2. This model was alrzady sugéested ty Levinger and
Bethe for Ge76°
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TABLE I
duclaus A Wy (\r?)oo 10726 ¢uf (r‘?} b *g(rOAUB)R‘lO_'%CLnZ
x =0 x =1
C ! 12 | 20 Mev Fel2 5562 7 .06
Ha 2 L 3.3 6.02 10.9
Al 2 oo 1t T .38 12.4
P 31 | 20.9 3.00 5.40 13,3
5 32 | 20.4 3.06 5 .50 13.6
ot Lo |19.3 3.15 | 5.68 15.9
v 5" . {4176 3.5l 6.38 18,0
Co B9 T2 3.63 55U 20.5
i 58 | 18.4 5 .140 6312 20.%
Cu 65|l es? = 3.64 6.55 21.U
Zn 64 | 18.0 St 552 21.6
Cu 65 | 17.3 3,61 6.50 21.8
As M0 = [F9 s 325 5485 24,0
Br 81 | 18.0 3,46 6.22 25,0
Rb L BT 2048 3.00 5 .40 26 .6
110 EigR SeeY 3.86 6.95 27.5
b 1793 il 161 3.9 7,00 : 27.8
Ag 109 | 15.8 3.95 7 .05 30.8
In 81652 3.83 6.90 3147
5b 122 . {36l 3,80 6.84 SHne
I 127 | 16.3 3,80 6.8 I
La 139 | 16.3 3.80 6.84 [ Bbs2
Ta 1815 11320 5.20 9.36 U3.3
Au 198 | 15.2 410 T+38 46,0
P 207 |13.8 4450 3.17 ' h7.2
Bi 209 | 10.0 6425 " 11.20 L7.5




2
ey |
L£rg. 7 <
-26 J
SolFX/o0em
/A2
:?.(/1 A/J)
B
4or
\
Jol .‘:;
|
1
2O 1
JoF
/ . T — R 9y 5 . L -LRPTICLE MOPEL
) § : :
4 50 100

J50

A~ MASS NUMBER



