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bss section as a function of relative velocity for neu-
bn velocity equal to or greater than the mean molecu-
velocity. For lower neutron velocities, however, it
puld become progressively poorer because it can be
own that at these energies the observed cross section
more a measure of the cross section at neutron ve-
ity equal to mean molecular velocity than of the
bss section at the actual neutron velocity.

e reduced mass effect increases the cross section
(3/3)*=1.78. The scattering amplitudes are of
erent sign for triplet and singlet interaction so that
e interference is sometimes constructive and some-
es destructive.

\Methane, ethane, propane, n-butane, cetane, ethylene,
d 1,3-butadiene: These results, shown in Figs. 9-15,
e information concerning the effect of binding of
ptons in hydrocarbon molecules of varying size and, in
e cases, having double bonds. The carbon cross
tion has been taken as 4.70 barns. For convenient
Imparison, these curves together with that for H,
Is are shown together in Fig. 16. Here, approximate
mination of the effect of thermal translational motion
s been performed in the way described above in the
ke of H gas.

In the energy region above 0.1 ev all of the hydro-
Irbon curves are about the same, indicating that it is
e influence of the C—H bond which dominates. At
out the energy spacing of vibrational energy levels
5 ev) there is a sudden, rapid increase in cross section
th decreasing neutron energy. This is probably to be
erpreted as the setting-in of the effect of the binding.

the region 0.01 to 0.1 ev the cross sections for a given
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F1c. 8. The slow neutron cross section of H; gas to 0.003 ev.
For timings less than 324 microseconds/meter the average of
measurements on 0.1417- and 0.0825-g/cm? samples is shown.
Between 324 and 665 microseconds/meter a 0.0825-g/cm? sample
was used. Beyond 665 microseconds/meter the sample contained
0.0371 E/cm’. For timings less than 665 microseconds/meter
standard filters were used. For timings greater than 665 micro-
seconds/meter BeO filtering was used in addition to Be filtering.

proaches 4X20.36=81.4 asymptotically while the ex-
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F1c. 7. The slow neutron cross section of N3 gas to 0.003 ev.
For timings less than 665 microseconds/meter a 3.168-g/cm?

; while for greater timings the sample contained

cross :Fm ion as a function of relative velocitv for neu-

these measurements. In particular,
tween n-butane and cetane is smal
difference in molecular size.

Below 0.01 ev the hydrocarbon ¢
increase and appear to converge son
cross section approximately four tin
section are readily reached, confirmir
tion of the effect of binding of H in |
Bethe has made quantitative calcul
the manner in which this binding ta.
tron energies well below the energies «
C—H bond." As a model, he cons!
bound in an anisotropic potential we
shown on the graph for cetane (Fig.
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Fic. 13. The slow neutron cross section of H in liquid cetane to
0.003 ev. A 0.2439-g/cm? sample was used. Theoretical curves
Bethe (two choices of vibration frequencies) and by Atley (his
own choice of vibration frequencies) are inéluded.

treatment. N. Arley's has attempted to take these effects
into consideration by using for calculation a model
which makes the following assumptions:
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Fic. 14, The slow neutron cross section of H in ethylene gas to
0.003 ev. A 0.3879-g/cm? sample was used.

1 N. Arley, Kgl. Danske Vid. Sels. Math.-fys. Medd. 16, 1
(1938).

Fic. 15, The slow neutron cross section of H in 1, 3-butadiene
g3s 0 0.003 ev. A 0.4571 g/cm? sample was used for timings less
than 665 microseconds/meter, and for larger timings a 0.3347-
g/cm?® sample was used.

(1) Each proton is assumed to oscillate independently in an
anisotropic harmonic potential. The vibration frequency in the
direction along the C—H bond is taken as 3000 cm~t (0.37 ev)
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Fic. 16. A composite graph showing the slow neutron cross
section of H in the hydrocarbons studied and in H; gas. Approxi-
mate corrections for the effect of thermal the translational motion
have been made for the gas scatterers as described in the text.
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F16. 17. The slow neutron cross section of H in water to 0.003 ev.
A 0.3142-g/cm? sample was used throughout. BeO filtering was
used in addition to the usual Be filtering for timings longer than
665 microseconds/meter.

while 1200 cm™ (0.148 ev) is used for vibrations perpendicular
to the C—H bond.

(2) The lower frequencies are taken into account by ascribing
an effective mass, chosen as 14 times the neutron mass. to the
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Fic, 18. The slow neutron cross section of H in liquid n»butaneJ
to 0.003 ev. A 0.272 g/cm? sample was used. The solid curve is
that for gaseous n-butane.

was difficult and proved to be unreliable. The measured
value was increased by 3.5 percent to make the cross-
section curve give the correct value of the free proton .
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