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The microwave spectrum of nitrosobenzene,
CgH;NO, was first investigated by Hanyu et al. in
its ground state [1] and excited torsional and
vibrational states [2].
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By use of Microwave Fourier transform Spectro-
scopy [3, 4] we were able to resolve the nitrogen
hyperfinestructure (hfs).

Nitrosobenzene with a purity of 97% was pur-
chased from Ega Chemie, Steinheim, and sublimated
into the cell. The spectra were taken at pressures in
the range of 0.3 to 1.5 mTorr and at a temperature
of 233 K.

To check our measurements and assignments we
carried out a centrifugal distortion analysis [5, 6]
with the lines of Table 1 together with those mea-
sured by Hanyu et al. (Table I)*.

Table 1. Measured lines (MHz) of nitrosobenzene with hfs
splitting. The intensity weighted mean frequency 7 [8] was
used for the centrifugal distortion analysis. Aveqie was
calculated with the constants of Table 2. Accuracy of vexp
20 kHz. Mean square deviation of Aveare 20 kHz.
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Fig. 1. A range out of a 25 MHz scan of the nitrosobenzene
rotational spectrum. Jg- g+ —Jg— g+ =413 —312. Mea-
suring time 47 min. (7 x 108 average cycles) Sample interval
20 ns in the time domain, 1024 data points incremented
by 1024 zeros before Fourier transformation. Pressure =
0.4 mTorr, temperature = 233 K. Frequencies in MHz. The
recording of the transitions of nitrosobenzene was more
difficult than that of other substances. So the splitting
pattern is of minor quality compared to other substances,
It is limited by the spectral point width of approx. 25nHz.

* The lines of Table I marked with *‘a’ and 540—643,
541 — 642, 642 — 743 have been omitted.
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Table 2. Rotational and centrifugal distortion constants
of nitrosobenzene. Highest correlation coefficient was
|(AK, 6K)| =0.91. — Quadrupole coupling constants.
Correlation 0.02. Standard errors are given.

A 5248.87 4+ 0.5 MHz
B 1643.261 4+~ 0.02 MHz
C 1252.002 4+ 0.01 MHz
» — 0.804216
Ay 0.007 +~ 0.1 kHz
AJK 0.36 ;;': 0.5 kHz
K — 262.0 -+ 200.0 kHz
o 0.03 + 0.05kHz
ox — 94 <+ 7.0 kHz
2T = yob + Yee 0.037 + 0.06 MHz
% = qob — Yec— 9.997 4+ 0.05 MHz
Yaa -— 0.037 + 0.06 MHz
Xbb s 4.968 :t 0.06 MHz
Kee + 5.005+ 0.06 MHz

The results are given in Table 2. Due to the limit-
ed number of lines and the large errors, we take this
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analysis only as a kind of interpolation to check the
assignment. The standard deviation was 115 kHz.
An example of a hfs splitted line is given in Figure 1.

An analysis of the hfs by first order perturbation
theory results in the coupling constants given in
Table 2. The hfs analysis was checked by a pro-
gram using direct diagonalisation [7]. No differ-
ence was found. A mean splitting of 775 kHz was
fitted with 20kHz mean square deviation. These
calculations also showed that no line splitting in the
range of the MWFT-Spectrometer is sensitive to Yap .
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