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1.87-Mev line fits well between the levels of Ge~ at 3.35
Mev and 1.47 Mev, while the sum of the other three lines,
0.68+1.05+1.60=3.33, is very dose to the difference
between the 3.35-Mev level of Ge~ and the ground state.
However, the intensity of the 0.68 line appears to be
much too small to be in a sequence with the 1.0S-Mev line

and probably the 1.M-Mev line, even allowing for rather
1arge uncertainty in intensity measurements.

The 0.68 line was found by means of its conversion elec-
trons which appear in about 0.5 percent of the disintegra-
tions. The gamma-ray line intensity is so small as to be
very djScult to measure. It mould appear, however, that
ihe conversion coeScient was between 10 and 50 percent
which, for such a high energy and such a low atomic
number, would indicate a metastable level with a con-
siderable half-life. The decay period of the beta-ray spec-
trum and conversion line divers inappreciably from 14.1
hours, indicating that the delay of the line is not longer
tham a few hours at most.
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&HE Ss, s;s-5s, 2;i rotation line of HDO' has been meas-
ured in the 1.25-cm region at a frequency of 22,307,67

+0.05 mc/sec. The Stark spectrum of this line was studied
in a wave-guide cell by use of equipment and methods
that have been described previously. ~ Five components
were detected, but only three of them were measured.
Line breadths were of the order of 250 kc/eec. and, quali-
tatively, intensities followed theoretical predictions, i.e.,
proportional to 3P.

In Fig. 1 is plotted the experimental data for the three
Stark components that were measured. The data may be
6tted with the formula.

av =9.00&3P&10 s mc/sec. ,

where 8 is measured in volts per cm and 3f is the mag-
netic quantum number, I

M'I &5.
In deriving this equation theoretically, the calculation
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FIG. i. HDO Stark pattern.

turned out to be considerably more straightforward than
expected for an asymmetric rotor. Most of the energy
denominators in the second-order terms of conventional
perturbation theory are in the infra-red and can be
neglected in comparison with the line Ss, s;O-5s, s;i. The
largest neglected term corrects the simplified formula in
two ways: {e)The entire Stark pattern is shifted toward
the undisturbed line by an amount about 2.5 percent of
its total width. {b}The term in 3P is increased by about
2 percent. The contribution of all the other teims is
negligible. For HDO, E~ -0.7 so that in calculating the
direction cosine matrix elements an additional approxima-
tion was made by using the symmetric rotor wave func-
tions without further transformation. This approximation
involves an error of less than 2 percent of the total Stark
pattern width. The resulting theoretical formula is:
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~here: p, =dipole moment in e.s.u.~, 8=angle between
ellipsoid of inertia and dipole moment =20'38', s 8=ap-
plied electric leld in e.s.u./cm, v= frequency in c.p.s.

By using the dipole moment of H@{1.84 X 10 "
e.s.u.-cm), s the above equation becomes

d v =9.56X10 'WM' mc/sec. ,
which is to be compared with the experimental formula,

The agreement is reasonable since, in fact, the dipoIe
moment of HDO can only be approximated by that of
HsO. Using the experimental formula, the value of the
dipole moment of HDO obtained, is:

p, =1.78+0.06X10»e.s.u.-cm.

Errors in field strength constitute about 1.5 percent of
the indicated error.
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