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Table1 Assignment of the spectral lines Fig 5 Plotsd PA signal versus buffer gas pressure
Assgnment Theoretical value/ nm Experi mental
XAV =0) - A1 Ao As value/ nm 4
AZ(V =1 214. 8 429. 6 429. 6
AZ (V=0 226. 2 452 4 452 4
EZ (V=4 142 8 428 4 428 6 '
EZ (V=3 147. 5 442 5 442. 5
EZ (V=2 152 5 457. 5 457. 7
FZ (V=3 1445 433 5 433 8
FZ(V=2 149. 6 448 8 449. 3 NO 420.0 4700 nm
FZZ(V =1) 155 2 465. 6 466. 1 i NO AT
RZ(V =1) 1405 421 5 4217 ES ES RZ
R%Z (Vv =0) 145 3 435 9 436. 3 NO

Note:A1,A2 andA 3 are wavelength for one, two and three photon

trangtion respectively
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Theoretical Analysis of Photoacoustic Spectrum of NO Molecule

ZHAN G Gui-yin, JIN Yi-dong
Department of Mathematics and Physics, North China Electric Power University , Baoding 071003, China

Abgtract The technique of photoacoustic (PA) spectrum is based on the conversion of photon to acoustic energy by collison
guenching of the excited molecules. It holds the characteristic of higher detection senstivity , wide detection spectral region, no
damage to the sample etc. It is used in many scientific observation areas such as gas composition analyss, research on chemistry
and biology , environmental monitor and so on. In the present paper , the analytic formulaof the PA signal produced from thein-
teraction of intense laser with gas system was deduced by solving the dynamic rate equation about the interaction of photon and
material. The results show that the magnitude of the PA signa dependson the factorsof molecular absorption cross section, lar
ser intendty , photon number absorbed by the molecule and collision relaxation rate. With the aid of the relation of the PA sgnal
versus laser intendty , the PA spectrum of NO molecule in the wavelength region of 420. 0-470. 0 nmis ascribed to the transition
of XTI (V=0) A2 (Vv =0,1) and XTI (V' =0) ~EZ (Vv =2,3,4), FZ (v =1,2,3) and RZ (Vv =0, 1). These trans-
tions are realized via two or three-photon process. The vibration constantsof NO A%, EZ, F%Z and R%X dectronic states
were calculated from the wavelength of the spectral peaks. They are 2 346, 2 342, 2 397 and 2 381 cm™* respectively. The re-
sults are cons stent with the one of other method. The phenomenon of saturation appears when the buffer gas pressure is high
enough. Thisisowing to thefinite excited molecules.
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