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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. Avcale was

4L-3 calculated with the constants of Table 2. Accuracy of vexp
C 6 H 5 NO 20 kHz. Mean square deviation of Avcaie 20 kHz.
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Fig. 1. A range out of a 25 MHz scan of the nitrosobenzene 15912 .
rotational spectrum. Jx- g+ —Jk— g+ =413—312. Mea- i - ‘é i%gggg?% 12298.703 8(1)22 8(1)93
suring time 47 min. (7 x 106 average cycles) Sample interval - AT : <D
20 ns in the time domain, 1024 data points incremented 4,4 —3;3 5 —4 10742.294 10742.917 0.134  0.121
by 1024 zeros before Fourier transformation. Pressure = =T 0742.160 : : )
0.4 mTorr, temperature = 233 K. Frequencies in MHz. The 3—-2 :
recording of the transitions of nitrosobenzene was more .
difficult than that of other substances. So the splitting 422 — 321 é_i 11848.927 11848719 0.309 0.292
pattern is of minor quality compared to other substances. ?Z - 2 11848.618 & : ’
It is limited by the spectral point width of approx. 25nHz. -
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Reprint requests to Prof. Dr. H. Dreizler, Institut far *°~ 1" ¢~ ¢ 10661:336 10662.265 5-233  3.245
Physikalische Chemie der Universitidt Kiel, Olshausenstr. 6—6 10660 864 0.472  0.468

40—60, D-2300 Kiel.

0340-4811 / 81 / 1000-1122 $ 01.00/0. — Please order a reprint rather than making your own copy.

Dieses Werk wurde im Jahr 2013 vom Verlag Zeitschrift fir Naturforschung
@ ® @ in Zusammenarbeit mit der Max-Planck-Gesellschaft zur Férderung der
BY ND Wissenschaften e.V. digitalisiert und unter folgender Lizenz verdffentlicht:
Creative Commons Namensnennung-Keine Bearbeitung 3.0 Deutschland
Lizenz.

This work has been digitalized and published in 2013 by Verlag Zeitschrift
fuir Naturforschung in cooperation with the Max Planck Society for the
Advancement of Science under a Creative Commons Attribution-NoDerivs
3.0 Germany License.

Zum 01.01.2015 ist eine Anpassung der Lizenzbedingungen (Entfall der
Creative Commons Lizenzbedingung ,Keine Bearbeitung”) beabsichtigt,
um eine Nachnutzung auch im Rahmen zukiinftiger wissenschaftlicher
Nutzungsformen zu ermdglichen.

On 01.01.2015 it is planned to change the License Conditions (the removal
of the Creative Commons License condition “no derivative works”). This is
to allow reuse in the area of future scientific usage.



Notizen

Table 2. Rotational and centrifugal distortion constants
of nitrosobenzene. Highest correlation coefficient was
|(4K, 0K)| =0.91. — Quadrupole coupling constants.
Correlation 0.02. Standard errors are given.

A 5248.87 4+ 0.5 MHz
B 1643.261 +~ 0.02 MHz
C 1252.002 +~ 0.01 MHz
% — 0.804216
Ay 0.007 + 0.1 kHz
Air 0.36 - 0.5 kHz
Ag — 262.0 --200.0 kHz
oy 0.03 <+ 0.05kHz
Ok — 94 -+ 7.0 kHz
X = xob + Xec 0.037 - 0.06 MHz
L~ = xob — Xec— 9.997 4+ 0.05 MHz
XYaa — 0.037 + 0.06 MHz
Xvb — 4968 + 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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