“NEUTRON DIFFRACTION STUDIES
By C. G. Shull, E. O. Wollan and M. C. Marney

SCATTERING CROSS SECTION AND PHASE OF SCATTERING FOR Ni58 AND N160

Various scattering cross-section determinations for Ni have
indicated a much larger scattering than suggested by simple potential
scatte in Normel nickel contains two major isotopes, 15 (68. O%z
and N100 (27 2%), along with the minor isctopes Ni6l, Ni62, ana Wib
In attempting to @ssign the anomalous scatitgring cross sec*io& to a
particular isotope; samples of Ni580 and NiDOO were obtained from the
Isotopes Production Division at Y-12 and were examined in the qeutron
diffraction spectromster.

‘Figure 1 shows .the diffraction patterus obtaiped for the three
nick@l -oxide preparations. consisting of N15 ‘Ni60, and normel Ni. The

-ekperimental data for the three semples have bean corrected for specimen

weight, absorption,.etc., so.that the patterns are directly comparable.
Since nickél oxide erystallizes in the NaCl-type face centered cubic
structure, a comparison of the (111) and (200). intensities permiis a
direct determination of ‘the phase of scattering of the nickel isotopes.
It is seen in Figure 1 that the (200 reflection is stronger than the

%1) reflection for all three specimens; and hence it followe that N178

s, and elemental Ni scatter nsutrons with positive phase; the seme as

does oxygen.. It is also seen that the patterns differ markedly in inten-
sity, signifying tha®t the scattering cross sections are widely different.
From the measured intensiti es of tge diffraction paaks, the coherent scat-
tering cross sections for N158 s and elemental Ni have been detsr-

‘mined ag 27, 2, and ik barnps respoctivelyo Since potemtial scattering

according to the physical size of thesé nuclsi should oon+r1bute a scatbt-

tering cross section of ouly about 5.7 barnsy it is sesp that the anom-
slougly high scattering for nitkeﬁ is caused by +he Nio isotops, in

spite of the fact that the scat ttering by N?6 s lower than the expeoted
potential scamweringo :

Both Nio© and 160 gre sven-even nuslel with prosumab]y zero spin,
and hence thelr coherent scatbering cross seciions should be the same as
their total scabtering cross sections. From transmission measurements on
the nickel ocxide samples; the total sceatiering cross sectiouns for Ni
Ni60 and elsmental Ni were deﬁermimad as 25, 3 and 17 barns respeoﬁively,

- as shown in - Table 1.

The agreem@mt petwesn the two cross-se setion values for N158 is sat-
isfactorily within oxporémonﬁal error; while the presence of uncorrected
residual water in the Ni®0 sample’ makes the %total scattering larger than
the coherent séattering. It would not be expected that the total and co-
herent scatbering- for elemental Ni. shou]d e the sems because of isotopic
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