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Intense Laser Induced Multiphoton Photo-Acoustic Spectrum of NO

ZHANG Gui-yin, GUAN Rong-hua, JIN Yi-dong
(College of Mathematics and Physicss North China Electric Power University, Baoding, Hebei 071003, China)

Abstract The laser-induced photo-acoustic (PA) spectrum of NO molecule in the wavelength region of 420, 0~
470. 0 nm is collected with an optical parametric generator and amplifier pumped by an Nd: YAG laser as excitation
source. The spectrum is composed of regular progression that comes from the excitation of X?I[I(¢" = 0) - A?3(</
= 0,1) and X*[I(v"=0) > E*3(v' = 2,3,4), F?3(v' = 1,2,3), R*3(v/ = 0,1). The variation of PA signal versus
laser intensity indicates that these transitions are realized via two- or three-photon process. The signal corresponding
to the two-photon process is stronger than that of three-photon process. So the optimum excitation wavelengths are
452.4 nm or 429. 6 nm to detect NO with the technique of PA and with visible light as excitation source. Based on
experimental data, the vibration constants of NO A?S, E'3, F’S and R’ excited electronic states are calculated
from the wavelength of the spectral peaks. They are 2346 cm™ ', 2342 cm™ ', 2397 cm™' and 2381 cm™'
respectively, and agree well with results by other methods.
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Fig. 1 Experimental setup
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Fig. 2 PA spectrum of NO in 420, 0~470. 0 nm region
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Fig. 3 PA signal intensity versus laser intensity
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Table 1 Assignment of spectral lines

Assignment Theoretical value /nm  Experimental
X' =0 - X Az Az value /nm
AXS(v =1) 214.8 429.6 429, 6
AS(v =0) 226.2 452.4 452. 4
E'S(4 =4) 142.8 428. 4 428. 6
E*>3(J =3) 147.5 442.5 442.5
E’S(v' =2) 152.5 457.5 457.7
F!S(v =3)  144.5 433.5 433.8
F!3(v' =2) 149.6 448.8 449, 3
F’3(v' =1 155.2 465. 6 466. 1
R’3(+/ =1) 140.5 421.5 421, 7
R’3(+ =0) 145.3 435.9 436.3

Note: A1s Az and A3 are wavelength for one, two and three

photon(s) transition respectively.
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Table 2 Vibration constants of NO A’Y, E*’X, F*X, R*X electronic states

1

Electronic state Vibration frequency /em™

Force constant /(X 10* N/m)
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