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INDUCED IR-ABSORPTION SPECTRUM OF GASEOUS NITROGEN

M. 0. Bulanin, P. V. Granskiy, and M. V. Tonkov
Leningrad State University, Named for A. A. Zhdanov

The study of the induced absorption spectrum of nitrogen /I*

was carried out on a device which includes a multipass cell

with a 1,216 m base, and a vacuum IR-spectrometer with a 300

graduation diffraction network, operating in the first order.

In order to eliminate shortwave radiation, an interference

filter was utilized. The portion of the scattered light did

not exceed \% in the transmission spectrum of the pumped out '

cell, and was taken into account during processing of the re-

sults.

The spectral dependence of the coefficient of absorption

of nitrogen was obtained in a temperature range from 130 to

300° K, the optical path varied from 5 "to 50 m, the density

of the gas changed within the range of from 13 to 33 AMAG

and the spectral width of the slot did not exceed 0.8 cm" .

High purity nitrogen was subjected to additional puri-

fication in columns with KON1 and adsorbents. The C02 content

was successfully brought to a level which is not displayed in

the spectrum. The only impurity which hinders registration

proved to be carbon monoxide, the content of which, according
n

to our determination, was a magnitude on the order of 10" %.

The coefficients of absorption K(v) =(p £ f <•• 4w((J0 /J) in
-i r -i

the region of wave numbers v from 2,100 cm" to 2,6̂ 2 cm" at

room temperature (T=293° K) are given in the table, with a

spacing, according to the wave numbers, of 2 cm" . The error
IKON—

*Numbers in the margin indicate pagination in the foreign text.



is determined according to the spread of the experimental

values, obtained in different series of measurements.

The high-frequency wing of the zone (v>2,il-80) is well

described by the formula K(v ) =0 .911 -1018 -exp( -0 .022̂ 9v ) cm"1

AMAG ~z-

The values we calculated for the integral intensity of

the zone A='K(v)dv =(3 .̂ ±0 .08) -10" * cm~ 2 AMAG ~2 f as well as

the integral r = Jv~1K(-v)dw = (1 .4-6*0.03) '10~7 cm'-1 AMAG

agree well with the data in the literature. Given in study /2

[1] is the value r = (l .51±0.01) -10" 7 cm" 1 AMAG ~2 , and the

value A=3.50'10~" cm~ 2 AMAG ~2 and given in study [2] is the value

r=1.4-8-10~7 cm"1 AMAG - 2.

With a change in temperature, as our investigations

showed, with the spectrum K(v)/v, the following basically

takes place:

1. the integral intensity T(T) changes,

2. the breadth of the entire spectrum changes proportional

to S%.

Thus, we managed, with a good degree of accuracy, to

calculate the spectrum with a random temperature T from the

spectrum obtained at room temperature, according to the

following formula

X

In the 250-300°K range, this expression makes it possible to

calculate the spectrum with an accuracy of no worse than 2%.
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TabjLe of th§ coefficients of absorption K(v) in units of 10" 6 73
cm" AMAG - -por ̂ -̂ g induced spectrum of gaseous nitrogen in the
region of wave numbers v from 2,100 cm" Qto 2,650 cm"' (zone

1 -«-0) at a temperature of 293 K.
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