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In their paper on the nuclear nhuto-ex;ect Levi
darive an expression for the harmouic meai enersy W for photon at-

sception as & funciion of the expectation value of the squared displace~
ment of a nuclecn in the nuclear g;ound state, <£’“)°0

1
nger & Bethe

(1)
lere g—(B) is the nuclear absorption cross-section of pacton with

energy B, x is tne iracticn of neutron-proton exchan.e force, M the
g : : @ 9
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nucleon wass. ©Since the integrals which occur in equation (1) can te
obtained irow experiwent, it is possible thevety to coapute <r2;%°
and thus gain some insight on the nuclear structure.

Wwe wish to report hese couwputations which were Carried out by
utilizing extensive expevimental results availatle irom the work or
lontaltetti, Katz ana Goldembergz and Goldeumberg and Katz 5, The ex-
perimental aate rerer to ( ¥,n) cross sections ror nuclei C, Ca, V,
91, Zn, Br and Rb of Table I; and to'( f,n) + (),20) + (P ,np) cross
sections ror the nuclei ila, Al, P, S, Co, Cu, As, Mo, ¥b, Ag, In, Sb,
I, La, Ta, Au, Pt and Bi o: tie sswe taile., For wedium and heavy
nuclei we way reasonaktly expect that such processes s2present the ma-~
Jjor contritution to the cross section for photon akbsorption,

In Table I are the harmonic imean engrgies NH for a number of
nuclei and the corresponding values of (r2> vo &8s obtained irom rela-
tion (1) for x = 0 and x = 1, The last. coluun gives the values of

rz 00 obtained irom the plane wave wodel of the nucleus:

-E. (vo AY3)2 uith ry = 1.5 x 10°Y3ca;
The points in xigure 1 reproduce the values of“<ra‘>qj Tor x = 0,
against A; the straight line parallel to the atcissae is the value
of 2 (rq Al/a)2 for the alpha-particle, A = 4, The ascending curve
represents the last column of the Tatle,

It is seen that the availatle experimental data sfrongly substan-
tiate the wodel of a nucleus in which the nucleons are most of
the time clustered in oC - particles as sub-units: <r2>w‘does not
increase with A and its value is or the ordes or magnitude expected
for the mean square displaccuent oi a nucleon inside an o ~-particle:
%5 X 10'26cm2. This wodel was alréady sugéested‘by Levinger and
Rethe tor Ge76.
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TABLE I

wuclaus A WH (1“?')00'-10'26‘ ‘cmz (r2> . =§(roAy3)2-10_26c§12
x=0] x=1
c 12 |20 Mev | 3.12 5,62 7.06
a 23 | 18.7 3,50 6.02 10.9
Al 27 |19.1 327 .88 12,4
P 31 | 20.9 3.00 5140 13,3
5 32 | 20,4 3.06 550 13.6
Ca 4o |19.8 3.15 5.68 15.9
v 51 | 17.6 35l 6.38 18.1
Co 59 117.2 3.63% 6454 20.5
Ni 58 | 18.4 5.0 6.12 20.3
Cu 6% |17.2 3.6l 6.55 21.4
in 64 }18.0 316 6.23 21.6
Cu 65 | 17.3 3,61 6450 21,8
As 75 119.Z2 34225 5485 \ 24,.0
Br 31 |18.0 3 .46 6.22 25,0
Rt I 87 ]20.8 3,00 5440 26.6
110 L 92 117.9 3486 6495 27 +5
iy 93 |16.1 3.88 7.00 27.8
Ag 109 |15.8 595 7.05 30.8
In 114 1.16.3 3.83 6.90 337
5t 122 | 16.4 3.80 684 33.2
1 127 | 16.3 %480 684 | 34,1
La 139 [16.3 | 3.80 6.4 36.2
Ta 181 | 12.0 5,20 9.36 L3.3
Au 198 | 15.2 4.10 7.38 06,0
Pb 207 | 13.8 {1e 5l 8.17 72
Bi 209 | 10.0 6.25 11,20 U7 .5
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