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The total cross section for the T + T reaction was measured in the energy range 60 — 1140
keV. A thin gas target was used. In the energy range investigated the cross section rises
monotonically from 10 mb at 60 keV to 82 mb at 1140 keV.

THE reactions

T+t—a-+n-+n-+ 1133 MeV,
T4 ¢{—He®+n+ (11.33 MeV — ¢),
He®*—He*+n-te

have been investigated by two groups of workers.

Agnew et all'] measured the differential cross
section at 0° over the energy range 40 to 2220 keV.
The neutrons were detected by a ‘‘long counter.”’
After measuring the angular distribution of the
neutrons at 1316 keV, the authors concluded that
the total cross section could be obtained approxi-
mately from their differential cross section by
multiplying the latter by 10.

In the second investigation, Jarmie and Allen,[:zj
measured the differential cross section at 30° in the
laboratory frame of reference, for energies in the
range 0.95 to 2.1 MeV, and the total cross section
at 1.9 MeV (0 =106 + 6 mb). The total cross sec-
tion was obtained at this energy by measuring the
a particle spectrum at 30, 60, 90 and 120°. The
total cross section at 1.9 MeV quoted in [1]

(150 + 15 mb) is about 30% greater than the result
obtained by Jarmie and Allen.[?] This discrepancy
was one of the reasons why we undertook a meas-
urement of the total cross section for the T + T
reaction over the energy range 60 to 1140 keV.

The cross sections were measured on the elec-
trostatic accelerator at the Joint Institute for Nu-
clear Research. A thin gas target was used, the
tritium concentration being 65 — 93% and the pres-
sure 50 —60 mm Hg. The tritium concentration
was measured with an ionization chamber cali-
brated with pure tritium.

Neutrons from the reaction were counted in-
tegrally. The geometry and counting apparatus
have been described in an earlier paper on the
He? + T reaction.t®] The results were corrected
for contamination of the gas sample by deuterium
and for DH" ions in the beam; these contribute to

the observed neutron yield through the T (d, n) He!
and D (t, n) He! reactions. The magnitude of the
contribution was obtained by measuring na coin-
cidences. The number of na coincidences was re-
lated to the number of deuterium atoms in the tar-
get through a calibration run in which the target
was filled with deuterium to a concentration of
98.9 + 0.2%. In calculating the cross sections, the
following effects were taken into account: 1) the
T + T reaction produces two neutrons per inter-
action, while the T (d, n) He! and D (t, n) He! re-
actions produce only one neutron per interaction;
2) a Ra-a-Be source, the T + T reaction, the
T +d reaction, and the D + t reaction will all
differ in the fraction of emitted neutrons which
leave the tank; 3) neutrons from these sources will
be absorbed differently by the oxygen in KMnO,[3],
Details of the experimental method and of the var-
ious corrections applied are given in f41,

Our results for the cross section of the reaction
T + T are shown in the figure. The cross section
as a function of energy may be represented by the
formula o = (a + b log EkeV) X 10~%" ¢m?, where

o, mb
80t
0+

60F

4 0 500 7000 1500 € keV

0 0 700 300 400 500 600 700 800 900 100U TUUE, keV

The cross section of the T +T reaction as a function
of triton energy E.
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a=(—91.2+2.5) and b = (55.8 + 1) according to
a least-squares analysis. The total cross section
for the T + T reaction rises monotonically from
10 mb at 60 keV to 82 mb at 1140 keV. The rela-
tive standard error of the experimental points
shown in the figure amounts to 20 to 16% in the
60 — 100 keV energy range, 12 to 6.5% in the
133 — 392 keV range, and 6.5 to 5.1% in the
392 — 1140 keV range.

The results obtained by Jarmie and Allenf?]
at 1.9 MeV are also shown on the figure. An extra-
polation of our curve passes through the point rep-
resenting their measurement. The total cross sec-
tions obtained from the differential cross sections
of Agnew et al.ld by multiplying the latter by 10
lie 25 to 27% above our results at energies near
1 MeV.

267

The authors thank F. L. Shapiro for valuable
advice given during the course of the experiment.

1Agnew, Leland, Argo, Crews, Hemmendinger,
Scott, and Taschek, Phys. Rev. 84, 862 (1951).

N. Jarmie and R. C. Allen, Phys. Rev. 111,
1121 (1958).

3Li, Osetinskii, Sodnom, Govorov, Sizov, and
Salatskii, JETP 39, 225 (1960), Soviet Phys. JETP
12, 163 (1961).

4Govorov, Li, Osetinskii, Salatskii, and Sizov,
Preprint R-764, Joint Institute for Nuclear Re-
search (1960).

Translated by R. Krotkov
60



