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The microwave spectrum of nitrosobenzene, 
C 6 H 5 N O , was first investigated by H a n y u et al. in 
its ground state [ 1 ] and excited torsional and 
vibrational states [ 2 ] . 

suring time 47 min. (7 x 106 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 542—643, 
541 — 642, 642 — 74 3 have been omitted. 
Reprint requests to Prof. Dr. H. Dreizler, Institut für 
Physikalische Chemie der Universität Kiel, Olshausenstr. 
4 0 - 6 0 , D-2300 Kiel. 

By use of Microwave Fourier transform Spectro-
scopy [3 , 4 ] we were able to resolve the nitrogen 
hyperfinestructure ( h f s ) . 

Nitrosobenzene with a purity of 9 7 % 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 2 3 3 K. 

To check our measurements and ass ignments 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 v [8] was 
used for the centrifugal distortion analysis. Ävcaic was 
calculated with the constants of Table 2. Accuracy of vexp 
20 kHz. Mean square deviation of zJi>Caic 20 kHz. 
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3O3 - 2O2 4 - 3 
2 - 1 
3 - 2 

8566.408 
8566.073 

8566.301 0.335 0.272 

3L3 — 2I2 4 - 3 
3 - 2 
2 - 1 

8080.709 
8080.584 
8080.393 

8080.601 0.125 
0.191 

0.113 
0.178 

322 - 221 4 - 3 
3 - 2 
2 - 1 

8685.733 8685.733 - 0.012 

403 — 3O3 5 - 4 
3 - 2 
4 - 3 

11289.824 
11289.472 

11289.709 0.352 0.343 

4I3 — 3L2 3 - 2 
5 - 4 
4 - 3 

12298.851 
12298.683 
12298.615 

12298.703 0.168 
0.068 

0.163 
0.058 

414 — 3I3 5 - 4 
4 - 3 
3 - 2 

10742.294 

10742.160 
10742.217 0.134 0.121 

422 — 321 4 - 3 
5 - 4 
3 - 2 

11848.927 
11848.618 11848.719 0.309 0.292 

615 — 616 6 - 6 
7 - 7 
5 — 5 

8099.791 
8096.448 
8095.890 

8097.387 3.343 
0.558 

3.340 
0.564 

7I6 — 7I7 7 - 7 
8 - 8 
6 - 6 

10664.569 
10661.336 
10660.864 

10662.265 3.233 
0.472 

3.245 
0.468 
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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 
B 
C 
y. 
AJ 
AJK 
AK 
dj 
6K 
X 
X' 

5248.87 ± 0.5 MHz 
1643.261 ± 0.02 MHz 
1252.002 ± 0.01 MHz 

- 0.804216 

= Xbb + Xcc 
= Xbb ~ Xcc -

Xaa 
Xbb — 
Xcc + 

0.007 4-
0.36 ± 

- 262.0 ± 
0.03 ± 

- 9.4 ± 
0.037 ± 
9.997 ± 
0.037 ± 
4.968 ± 
5.005 ± 

0.1 kHz 
0.5 kHz 

200.0 kHz 
0.05 kHz 
7.0 kHz 
0.06 MHz 
0.05 MHz 
0.06 MHz 
0.06 MHz 
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 

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 20 kHz mean square deviation. These 
calculations also showed that no line splitting in the 
range of the MWFT-Spectrometer is sensitive to Xab * 

We thank the members of our group, especially 
Dipl.-Phys. G. Bestmann for assistance, the authors 
of the programs and the Deutsche Forschungsgemein-
schaft and Fonds der Chemie. — The calculations 
were made with the PDP10 of the Computer Center 
of the University Kiel. 
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