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Interference measurement of dynamic thermal effect induced
by optical pumping of YAG crystal rod
Luo Bk, N1 Xwwwu, Zhang h, H: Anzhi

(Department of Applied Physics, East China Institute of Technology, Nanjing 210014)

Abstract The influence of dynamic thermal effect induced by optical pumping of
YAG crystal rod in a pulsed solid laser on the wave front of the output laser beam is studied
in this paper. A series of time-resolved instantaneous interferograms during and after the
pumping are obtained with a Mach-Zehnder interferometer, and three-dimensional time-
resolved pictures of the distortion wave surfaces and the curve of thermal focal length df
laser rod versus time are gained after the treatmant and calculation for interferograms, and
the curve is explained.
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Fig. 1 Diagram of rhe experimental set-up

|-—He-Ne laser; 2 = LiINb(j electric- optical modulator; 3 — beam- expanding system; 4 ~7 —M-Z
interferometer; 8--0. 63 pym filter; Y9—lens; 10 —high speed camera; 11-—Nd3+ ¢ YAG rod; 12— pulsed
xenon lamp;  13--laser power supply; |4—synchronizer; [5— pulsed power supply
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A Fig. 2 Relation illustrating of the equivalent thermfocus,

2AmA

(7) wave difference and radius of rod

f=

3 EWERGoM

FE s b 30 W 7 A — U 5 300 0 B ot /N AL R R FRUAH B % 9 2Z ) 9 SR BN 5
AT 758 24 e 2 K B W U IR I 2 A BB o T LA
: By U ED IR R O R 45 2 06 L 10 AR R RS M-Z T R AN 8 PR . BT REORA R
R S WA , 33X 136 P 7 2 0 300 i 24 1 9 10 T S

Fig. 3 Instantaneous M-Z interferograms obtained by pulse synchronizing exploration

(a) First pumping  (b) Tenth pumping  (¢) Fiftieth pumping
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Fig. 4 M-Z interferograms and their corresponding three-dimensional wave surface patterns
(a) No pumping; (b)) 250 ps; ~ () 500 us;  (e) 750 ps;  (f) 1000 ps;  (g)> 1250 ps
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Fig. 5 Curve of equivalent thermal focal length

versus time
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