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Comment on ”Giant Absorption Cross Section of Ultracold

Neutrons in Gadolinium”

February 1, 2008

Rauch et al [1] have measured the absorption
cross section of natural Gd and isotopically en-
riched 157Gd for neutron energies extending into
the ultracold energy region [2] using Gd compounds
dissolved in D2O. For the case of 157Gd the re-
sult for neutrons with a velocity of 10 m/sec (49.7
Mbarns) was found to be less than the value ob-
tained by extrapolating the value at thermal ener-
gies (v = 2200 m/sec, 253,300 barns) by the 1/v
law (55.9 Mbarns) (see Table 1 of [1]). Note that
the 1/v law applies to the velocity in the material.
At low energies this differs from the velocity in free
space because of refraction effects. [3]

The authors then attributed this discrepancy to
the effect of random fluctuations of the number of
scattering centers in the interaction volume. Be-
cause of the exponential nature of the absorption
law, fluctuations to lower densities have a greater
effect and the observed transmission is larger than
it would be otherwise, leading to a reduction in the
apparent cross section. The authors suggest that
the interaction volume is delimited by the trans-
verse ’coherence’ lengths (1/2δk) where δk is the
width of the transverse momentum distribution,
and longitudinally by the sample thickness or ab-
sorption length, whichever is smaller.

The purpose of this note is twofold:

1. To point out that the absorption cross section
of 157Gd has a resonance in the thermal re-
gion as shown in fig.1 taken from [4]. The cor-
rect 1/v extrapolation of the data is thus seen
to yield a value of 42.5 Mbarns so that the
discrepancy (if any) with the measured value
has the opposite sense of that predicted by the
model based on fluctuations in an interaction
volume.

2. The transverse ’coherence’ length is the width

of the transverse spatial correlation function of
the wave function (we refer to it from now on
as the correlation length). In the usual case
where the beam
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Fig.1) Gd-157, tabulated absorption cross
section data and extrapolations.

intensity varies slowly on the scale of the cor-
relation length, the correlation function is a
measure of the average phase difference be-
tween adjacent points, as shown in fig. 2 of
[5] and as such has no influence at all on ab-
sorption, which depends only on the beam in-
tensity. Contrary to scattering which involves
an interference between at least two points in
the sample [5], [6] absorption takes place at
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a single point and hence is not influenced by
the correlation properties of the beam. This
can also be seen by applying the argument of
Comsa [7].
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