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Fig- 1 (upper) Simulation of Stokes amplification in a  Fig. 2 Same as Fig. 1 except the pump field wmch
Raman cell with two abberrated pump beamlets. consists of three beamlets including one on axis .
(low) The far field plot shows the angular
spectrum of the Stokes beam without (dotted line)
and with (solid line) amplification in the Raman

cell
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Table 1 Comparison of calculated Raman gains and thresholds of different gases on the condition of
steady state. (P = 5atm and 4~ = 308 nm; Cross sections (d6/dQ) for H;, CH,and O, ref.
[6]; linewith data (Avz) ; H,'"', CH,'* and 0,*))

Freq. Shift Asy do/sQ Avg Gain Thre.
Gas Gain Thre
(cm™') (nm} (10=2 cm?/st. ) (em™1) Hy THy
H, 4155 353 2.02 0.01 1.0 1.0
CH, 2917 338 6. 43 0. 38 7.4X107¢ 1.4 10!
0, 1556 324 1.63 1. 80 3.5x10°* 2.9x 10¢
Table 2 Comparison of calculated Raman gains and thresholds of different
gases on the transient condition (as Table 1)
T, T2/t Gain_ Thre. To/tes Gain Thre.
Gas (s) th = 20 ps Gainy, Thre. 4, ty = 1ps Gainy, Thre. u,
H, 1008 50. 4 1. 00 1. 00 1008 1. 00 .00
CH, 27.9 1.4 1. 63 0.43 27.9 1. 63 0. 38
0, 5.9 0.3 0.77 2.76 5.9 0.77 1. 69
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do/dQ R A3 BE . LA 5 atm ) SARA AR, # 1 45 4 He, O Ml CH, £ 308 nm BOE/E R TRy
B BH MR EATHE. RSIOLR M T AR REARY Bl FHIREF
fF (4 > 2072) H 20 ns M3 FHEGEM A 0.5 ns(0, 7 0.1 ns), HEREKMAF FTEALRAHREN
Wi MR BE. AV RRENENR. RMEERMEAF EEESH TIEERSR
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Fig. 3 Experimental appratus of Raman beam combining Fig. 4 Interaction of pump and Stokes pulses at

the entrance of the Raman amplifier
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Fig. 5 Input-output performance of the Raman amplifier Fig. 6 Measured far field beam profile without (upper)
with two pump beams (solid, 150 mJ) and with and with (low ) amplification in the Raman

only aone pump beam (dashed, 75 mlJ) amplifier. The z scale=0. 5 mm/div

SR PRITARERWE T HKATEH Stokes R E ket FE%. EREEERYAE
Bt , Stokes Y68 Bk , T H Bk 35 B A A (£4 10ns) , [ 6 R iMI18AY Stokes TiH4+77, B 6 - e f
4> e N Stokes I 434, T A B4 B BUK AY Stokes L4347 . BUK BT/ Stokes YA 343 #i
BEZL. EESF M, ~ M (R FIEA—F 1 mm BRAEF B ELEEMEREBHEOCH
A5, LR R I OE & BE A 49 100 X DL, 7 Stocks Yo R RIAZY 1. 5 X DL, REBH BB EREKH
13% . FEmBERERERS L 3000 5,

5 1w

B SR ARHF U AESHRARTRESE R, RA VAR KW EHAERS®K
TR H) Stokes SERF AT A EZ R HEMAH ZBHNERBER TR AHE R . B XIS BEH
KIR (L) #8857 B PR 4R A

< “”j +| =) an
HiLE IR R, 58 00 RS BOSU .

S| = toe| 58] 20 (120)

(‘;—Ijz ylol, (12)

=T (126

=t 1, + (13)

MABERULENRRKEAATFHEMNLEA. AD AF LEKTFE—MW, LO) =



12 #8 RES : JEH Raman ZH 979

Che/33)vAQ, REF R, 1,(0) BTGP R4 —
MEFRBER, FEREHT. EMHE A
WA YE . A ST Y Stokes {55 A 98 & 44 71 £ 4% 120f

KONTITE B R R EAAZ RSB EEE 2

B, BAET, 2 = 353nm, Av, = 5 X 10°Hz, £ 5ok

AQ = 10 %sr, B 5] H RIMETIRE R 1,(0) = 0.2 =

MW fem’, S 6 50 8 R LMW /em®) gy 2 e 0873
exp(25) 1. FMNIRIE L, B REAHIR 5

AL B EE LR TR S RE 4 0

1 9 5% S R 38 R B 03 A 0 A 5 24 8 .00 A0 E00 00
HIRA) TR 551 ey =t L B R 0
HA0.1%. BIHASIH Stokes (5L A LI
AR, TR BRI A . MBS RE A TR AR B R MR, 5
B AT R KSR

B RS R B RN FLEAL LT AT . B M AT Stokes by SR B3 35
BT LR R B 22, IR R BE R TR wo/ves U B R ZEIH . 0 7
B R B A

Fig. 7 Energy balance in the Raman power amptifier
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Research on Raman Combination with Two Abberated Pump Beams

Ye Zhenhuan Lou Qihong Xiang Siqing Dong Jingxing Wei Yunrong
(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract  We have investigated Raman beam combination to improve the beam quality of a
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XeCl excimer laser. [t was verified theoretically that the near diffraction-limited Stokes light
could be obtained with abberated pump beams. The selection of Raman gas media was then
discussed on steady and transient pump pulse conditions. Experimentally, we studied the
Raman combining in H. with two pump beams. The near diffraction-limited Stokes light was
amplified intensely with unchanged far field distribution, resulting in a brightness increase
of 3000 times. Finally we discussed the amplified spontaneous emission in a Raman
amplifier.

Key words Raman combination, excimer laser
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