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RECENT MEASUREMENT OF THE NEAR IR RADIATION
FROM SHOCK-HEATED AIR

Luo Jun Li Hongde Li Siwen

(Institute of Mechanics, Academia Sinica)

Abstract

Equilibrium radiation of the infrared mrolecular band near 1 from shock-heated air
is measured. The measurements are performed behind the reflected shock wave. The ini-
tial pressure in the shock tube is varied from 0.1 to 1 mmHg and the temperature range
covered is from 6000 to 7500K.

The measured radiation of air at elevated temperatures exceeds that from Na(1+4) by
a factors 2—5 at 2 =1.04 iz, and the excess rises with the increase of P,. The excess radia-
tion data are normalized with respect to both NO and N,. After potting all these norma-

lized data against—};, it is found that a single straight line is obtained for No-normalized,

although a series of straight lines parallel to the former are given for N, which are transla-
ted lower with the decreasing of P;. These results show that the radiation from shock-
heated air in the near IR portion of spectrum are closely correlated with NO rather than
N: and air excess radiation in this wavelength region does not originate from N: but NO.
On the other hand, under some test conditions (for example, P; is kept constant) the me-
asured intensity data exhibit a seeming dependence on the N concentration since N, con-
centration almost linearly correlates with NO in these cases. That led to an incorrect view
in some past literatures, which attributed all of the near infrared radiation emanating from
hot air to the N2(1+) system. The result of the present experiment clarify the relation of
radiation in the near IR spectrum of air with NO and N; concentration and provide new
experimental evidence for the NO hypothsis.



