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The value of DO for C'20' was determined as 189.0+0.7 kc/sec from measurements on the J=O—&1 and
J=1—+2 rotational transitions. Also, the frequency of the J=1~2 line was determined as 230 536.59~0.52
Mc/sec.

'
q~ROM the microwave spectrum of the J=~1 and

J= 1—+2 transitions of C"Ors the value of Dp for
this molecule has been determined. Also, the frequency
of the J=1—+2 transition was determined to a high
precision by combining our measurement with the
previously measured frequency of the J=O—+1

transition. '
Figure 1 shows an oscilloscope picture of the two CO

absorption lines. The strong line on the right is the
J=0—+1 transition and the weaker line is the J= 1—+2

transition. This type of picture was obtained by per-
mitting microwave energy at 1.3-mm and also at 2.6-mm
wavelength to pass through the absorption cell simul-

Fn. 1.Oscilloscope picture of the J=O—+1 (right) and J=1—+2

(left) transitions of CO at liquid air temperature. The frequencies
of the lines are 115 270.56 and 230 536.59'Mc/sec, respectively.

taneously and be detected by one crystal. The separa-
tion between the two lines was measured by frequency
modulating the klystron with a calibrated, variable-
frequency oscillator to produce sidebands of the strong
line. The first sideband was superimposed on the weak
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' Gilliam, Johnson, and Gordy, Phys. Rev. 78, 140 (1950).

line, and the separation was thus given by twice the
frequency of the modulating oscillator. ' (The factor of
two is due to the weak line being twice the frequency
of the strong one. )

The microwave energy at 1.3 and 2.6 mm was ob-
tained from a crystal harmonic generator driven by a
1-cm Raytheon klystron. The absorption cell was a
7-foot length of silver waveguide 0.280)&0.140 inches in
cross section. The measurements were made at liquid
air temperature, for which purpose the cell was encased
in a brass tube insul'ated with two inches of styrofoam.

The frequencies of the rotational transitions of a dia-
tomic molecule in the ground vibrational state are:

i = 28p(J+1) —4Dp(J+1)',

where J=O, 1, 2, , 8p ——h/Ss'cIp, and Dp=48p'/ois.
From this relation the frequency separation of the
J=O—&1 and the J= 1—+2 lines comes out to be 24Dp.
The measured value of 24Dp obtained in this experi-
ment is 4.535+0.016Mc/sec, thus giving a value of
189.0+0.7 kc/sec or (6.30&0.03)&&10 'cm ' for Dp.
This value is in fair. agreement with Dp=6.4jX10
cm ' obtained by Herzberg and Rao' from infrared data.

The frequency of the J= 1—+2 transition was found to
be 230 536.59&0.52 Mc/sec by subtracting our- value
for 24Dp from twice the measured frequency- of the
J=O—+1 line (given as.'115 270+0.25 Mc/sec in ref-
erence 1).

The measurement of Dp is of value in the determina-
tion of the velocity of light by the method used by
Rank4 of Pennsylvania State College.
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