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Previous computations of cross sections for the D-D and D-T

PR

reactions were dependent upon the knowledge of the energy loss of
deuterons and tritons in D,0 ice targets. The values for %% in
the proton energy range of 0-40 kev were very uncertain and it was
virtually impossible to estimate = probable error for the cross t
sections. Raaen?593parimental woprk at the University of ﬁebraské{l}
on the energy lossﬂaf protons in Hyand O,have been sufficlently con-
sistant to correct the results of the measurements of Bretscher, |
French, and ﬁiéal.{z}’(j}
The following discussion does not describe the methods used by

this laboratory in making the dE measurements nor attempt to eval-
i uate the resultant cross ﬁeetigiﬁ. it was felt that a new estinate

of the cross sections would be of sufficient interest to warrant

the rather unusual procedure of using the results of the 4B measure-

X
ments prior to & complete description of methods.

-

(1) Unpublished.
{2} Bretscher, French, and Sidsel. FPhys. Rev. 73, 815 {19.8),
{3} Bretscher and French, Ihys. uaev. 75, 1154 (1949).

L

UNCLASSIF




DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



The energy loss of protons in the energy range of zero o
forty kilovolts has been found to follow the relation
ax £ X »

or the extrapolated range may be expressed as
 — 5

Assuming that the molecular stopping power of Béﬁ may be
found by sdding the atomie stopping powers of two atoms of H and

ocne atom of O, the energy loss of protons in ERQ mey be expressed

by SE) . oE r125)
oX Sy 0 xSy 2 o

¥
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This is assumed also to hold for BEO singe the electronic config-
uration of the H,0 and D,0 molecules are nearly the same.

The energy loss of a deuberon of ensrgy Eﬁ will be the sams
as the energy loss of a proton of enargy‘Ep if the condition ?? =

V., 13 satisfied. Therefore a deuberon of snergy EEP will lose the

D
same amount of energy per unit path length as a proton of energy K§,
The expression for the energy loss of a deubteron in water vapor may

be written

5 = 2 ESIR e




The applicable values of k obtained experimentally are
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for the gas at 1 mm pressure and l§06*

Reducing the above expression resulits in the relationship,
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The expression for the cross section used by Bretscher et al
is
S o o E
J= =0 9L dE
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Since this paper failed to tabulate the values of %g as a func-
tion of energy, the simplest method of correcting the data is to mul-
tiply each cross section derived by Bretscher by the ratio

V"4 . &
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. e ] where the numerator
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is the value obtalned st Nebraska and the denominator is the valus
used by Bretscher. Since all Bretscher's data had 5o be taken from a
graph, the compubtations (Table 1) might be of greater value if the

B
values of ¢{E) and dB were btaken from Bretscher's original datsa.
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Following the same method as befores, the energy loss of a triton

of energy E. wlll be the same as the energy loss of a proton of energy

B, if Vbz Ve. Therefore the energy loss of a triton of energy 3 B

P P

will be the same asg the energy loss of a proton of energy Eg. The &x-

{3}




presalon for the energy loss in.HRQ is
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The original paper by Bretscher and Frﬁnﬁh(B} tabulates the
values of dN and dE used in compubing the cross section. The com-
putations {Table 2? are therefore more stralghtforward than in the
previous case.

The (amow plot of the experimental points follows the theoreti-
cal slope to a somewhat higher energy {(PFigure L). If the Gemow
formuls, modified by a resonence factor, is spplisd to the data as
Bretsecher and French have done, the resonance peak is also shifted
to a higher energy. Although it is not slways clesar when one obbains
a "best P£it,” a similar analysis was made to the revised data and a

good £1t was obbained with the followlng parameters,
£, = /160 KEV /7= 3 KEV

The points derived from this caleulation are plotted on Figure 4.
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The results of this compudetion are indlcated im Pigures 1 and 2.
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The results of this compubtation are indicated in Figures 3 and 4.
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