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V"(p, n)Cr" Reaction as a 5- to 120-kev Neutron Source

J. H. GIBBONS, R. L. MACKLIN1 AND H, W. SCHMITT

Ouk Ridge Ãutionu/ Luborutory, Ouk Ridge, Tennessee

(Received June 27, 1955)

The V"(P,N) Cr" reaction provides a usable source of monoenergetic neutrons from 5 to 120 kev. The yield
indicates resonances in Cr52 with an average spacing of less than 2 kev in this evergy range. A preliminary
measurement was made of the angular distribution of eleven of the more prominent peaks.

HE V"(p,e)Cr" reaction has been recognized as a
source of monoenergetic neutrons for many

years, "but has not been extensively used. In connec-
tion with a series of experiments on the Oak Ridge
National Laboratory 2.5-Mv Van de Graff, we have run
a forward yield curve using a 1 kev thick natural vana-
dium (99.76 percent V") target. Such targets may be
readily prepared by vacuum evaporation from tungsten
if care is taken to avoid the tungsten oxide which evapo-
rates at a lower temperature. The neutron yield curve at
high energies has been reported. '

At proton energies from 1.55 to 1.65Mev many
resonances were observed (Fig. 1), with an average

spacing less than 2 kev. The experimental width of the
peaks was just that of the target, indicating that the
natural widths of the resonances (and the spread of the
proton beam) were appreciably less than 1kev. The
threshold was determined as 1.5656&0.0015 Mev by
calibration with the Li(p, e) threshold, in agreement
with earlier work. '4

The neutron detector used in the measurements was
a set of three paragon-surrounded BF3 counters grouped
in a 45' half-angle forward cone. The response of the
counters is expected to vary no more than 20 percent
over the 5—120 kev range. The background, as measured
below threshold, was negligible (see Fig. 1).Some of the
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Fro. 1. V@(p,N)Cr" forward neutron yield. Target thickness was 1.0 kev. Proton beam current was about 30 pa.

' Hanson, Taschek, and Williams, Revs. Modern Phys. 21, 635 (1949).
s Stelson, Preston, and Goodman, Phys. Rev. 80, 28? (1950).
s Baker, Howell, Goodman, and Preston, Phys. Rev. 81, 48 (1951).
4 R. V. Smith and H. T. Richards, Phys. Rev. ?4, 125? (1948).
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. Modern Phys. 24, 258. M. Blatt and L. C. Biedenharn, Revs. Mo em
(1952).
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