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Introduction. Although some investigations have been made on the 
ultraviolet absorption spectra of benzene and its derivatives in vapour state, 
little progress has however been made in this direction, since these results 
rest always on an assumption, that (0.0)-band is the most intense, applying 
the intensity distribution of Frank-Condon principle to vibration bands in 
excited state. However, certain spectroscopic data (Raman and infrared) may 
be identified with the normal frequencies of vibration, by which the above-
mentioned assumption may be proved experimentally, provided that (1.0)-
bands on the ultraviolet absorption are known. Unfortunately these data are 
not yet obtained for reason of complications of bands and the feeble intensity, 
the band of wave number 500 cm.-1 at room temperature being less intense 
than (0.0)-band by an amount of 10% from calculation by Maxwell-Boltzmann's 
energy distribution law. Author's attempts have however been made with 
considerable success, obviating this difficulty by purification of the sample, 
and by comparison of a number of plates which were taken in good experi-
mental conditions. 

This paper contains the results of the spectroscopic investigation of 
vapour of the following mono-substituted substances : toluene, chlorobenzene, 
bromobenzene, phenol, aniline, benzaldehyde, and benzonitrile. 

Experimental. The samples, supplied as "purest" by Kahlbaum, were 
repurified by several fractional distillations under reduced pressure until the 
distillation temperature became constant with accuracy higher than ±0.05℃.

The absorption vessels were cylindrical glass tubes 15-60 cm. long with quartz 

windows cemented on. The apparatus, in which the sample was cooled with 
liquid air, was first evacuated by an oil pump, and then by opening a cock it 

was filled with vapour of the sample to a suitable pressure which was 

measured by a mercury manometer. A water-cooled hydrogen discharge 
tube constructed to have a powerful intensity was employed as a source 

of the ultraviolet radiation. An exposure of 30 minutes or of one hour was 
found sufficient, the slit-width being 0.02 mm. The spectra were photo-

graphed on a Hilger E2 and also on E1 spectrograph. The iron arc was used 
as comparison.
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Results. In Table 1-7, the experimental data are given with the wave 

number shifts(1) in Raman. The figures in brackets give the relative intensi-

ties of the spectra, d indicating diffuse band.
Discussion of these results will be given in another place.

Table 1. Toluene (C6H5CH3)

Table 2. Chlorobenzene (C6H5Cl)

Table 3. Bromobenzene (C6H5Br)

Table 4. Phenol (C6H5OH)

(1) Kohlrausch, "Der Smekal-Raman-Effekt," 1931.
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Table 5. Aniline (C6H5NH2)

Table 6. Benzaldehyde (C6H5CHO)

Table 7. Benzonitrile (C6H5CN)


