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Absorption and response of Cs atomic resonance
filter to the XeCl/Pb blue laser pulses

Gu Hongping, Lou Qihong, Huo Yunsheng
(Bhanghai Tnstitute of Optics and Fine Mechanics, Academia Sinica, Shanghai)

Abstract: The absorption characteristics and the response time of the Cs atomioc resonance
filter (ARF") filled with 5 torr Ar bufier gas have been investigated theoretically and experi-
I;!.Bﬂtallj" when ARF was irradiated with the free—run XeCl/Pb blue lase r(pulse width:40ns).
The near infrared fluoreseence pulse with 40 ns and 150 ns (FWHM) pulse duration have been
detected at the side of and behind the ARF' respectively.
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Table1l Laser spsctral proparties and the absorption characteristics of Cs atomic vapor

Raman frequency shift

spectral line (nm) linewidth(nm) spectzal line (um)
e 307.7, 307.9 457.7, 458.2
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tunable laser 307 .656~308.65 0.01~10-2
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Raman light
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Fig. 1 Spectrum of Raman beam, Fig. 2 Experimental setup for the deteetion
which is obtained with a 1-m-plane of blue light. ARF: Cs atomie resonance filter,
grating spestrometer PMT: photomultiplier, @&: vacuum photoeell.
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Fig. 3 Oseilloseope traces of blue light pulses
after penetrating the Cs cell

Ce cell is maintained at temperatures:(a) 10°C,
() 70°0, (¢) 130°C, (@) 180°C, (¢) 220°C, (f) 270°C,
(g) 320°C and (k) 370°C, respectively

Fig. 4 Transmittance of blue light
vs the temperature of Cs cell



302 rh E % % 18 %

FEERER, M550 Os e BB Bl i Sl A 4 B Rl R A . Wi RERR XY
B AR BEARE, XEWEMEESTELERL B, REREGH(>100°C), 4569.3nm
e 1 13X 43 0 O JL T A WA Wl , ) A A,

LB, AR ERIDE AN, LT IE RIS BaR A T/EE B &5l 100°0
ZiE, o3 B AW 16 2 16 SR B A PORRK P A 6 R A i, AED IR I B S LRk 3By 40
ns, SWKHBFEEME, XAMLRERSHEBBHMOMFERRE M, R %EE
Bk FE 452k 160 ns, K F # e Ik 3

T

Fig. 5 Oscilloseope traces of the received light pulses: (a) blue light,
(b) deep red light detected transversally and (e) deep red light
detected longitudinally
Time scale: (a) 10ns/div, (b) and (¢) 50 ns/div
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