#20% P4 HOEH B ot | Vol. A21, No. 4
199444 85 . CHINESE JOURNAL OF LASERS April, 1994

A SR B2 R R R
HER BRE WEE ZEE HEX

(PEFBCZRE LY, L 201800)

&

BE ASCFIATHBEFREE, 00 TR FEH AL ARD B SRR, SRR
R EL A A S R R A T SR BB OL Y G TR 2 A B BE R O RMDE A RE BRI, P4
PRI EPRRTRIEMAES R LIRLER.

XA PASRW LEHK

1 51 5
Wt S UM R HE 2T H RS B 4 R 1 K S AT LI B A RO i E AT
AR AR ORR, T H eI 1 & BP A A R SR AR S A e B e R R B SCRR 1 ], 3
LB T RSB EE TERMER T AT AERS LRI R R TS, R
il T RINBRBRE TR |
FIXNER W ERE T, o T RBREAN TR SBORKRE a5 T RA
SR LRI H BT » 18 B S R A A T SE BRI 2 i & K A B S bk 5B - e 3
RIFCHREEER FASRER U SRR E—P LRB R BARBOR, MBI RERE
BREFERERKMLARR. RXEER DT SR E 8B o SUEM | B

2 HEwo

fE& S i 8 BRI D BB HEAT 7RO A A IR, 48 i R D R B AR T DL 3R 4 A R
fR/MHTFAARFRAFEERE L. ﬁﬁﬁikﬁﬁxﬂzﬁﬁl_dmﬂﬂ‘]ﬁ?ﬁﬁ%

Efz,y,2) = E(z,y,0) + exp j |E,(z,y,2" ) |%dZ' ] (1

KFE(zyy,2) M E,(2,9,2) %%'J%Ef?ﬁﬁ%fﬁﬁﬁ?ﬁ%ﬁ‘]ﬁﬂﬁﬁ%ﬁw R E¥mRE2
RBRHLEIEALHER T 1 GLR Bl AR MG RER (D PEEANLHEGEECH
P, TRMLR [B,Gy,0 | MHREREXWIRET S P AWM H ST E
BRI T RWEBREREAE A KR BB R AE 63X — BUAME 78 6 3R AE 38 BE R B 547 fif
B Z5RMAE (e,y) TR, BER T “NIRTH”7 . BB FAEER 0 L E (2,0 M S A R

*» ATAERIER®BREMER B RRE2EESHIR.
WRER: 1993447 A2 H, WEIBHMER 199348 4 23 H



4 3 HRES : BANRBIRICCFERIBIR . 275

BSH i R B R A RS ORGSR B AL E - A8 JER T
(z,9) BRAHSHHI S B KRS T EREEAER.

MFRMEROEEW@E D, RECIRESRTD LM HRVE —ERE LER T XHRTF
BIAPER B A0 D658 - BOR FE T B 3 25 1< B 9 SEBLAT ST, A8 RV BOR S OE R B K B
A9 AEX FHL S 3 25 B R K, B

A8 > GLL/k] (2)
G=p(|E|" BTHRSME  LERWERIERKE. X~ XRENT - FECRESMME
RO S BE B /N T HL B 088 25 1< B L IR0, 2o R PR R IR ' R T 1] o BT K A0 KR R T BB L
ENHFRE.AUMNEEBIRTRIMNEIBINEFCRNERARREEN 8%
BT TFRSERAT S, BN R EEBERRG .8 @) R, AH S i8S
WX AR (2 AL B ERMEBOFR T, KShE WL S FCSE BB KPR, 30 = 20
RS WIEE I AR ATF,

Xt F RS B R (B 2) ﬁ‘i‘ﬁ%‘ﬁiFi’«J” TE T I 5 i 8 Y I B A 2 A 4B R P
.2 AMXREXEREEH, AMARBEFANREHDBRERH . .EXLTRENEZR
EEEAT SARNERESKEFH MR, RSN ERESRE -SRI FEH. L
HEZHEBASEEEHARER T CRPFHEMRS . FERECER BN,

aberrated Raman &f_“p“ﬁ"’ aberrated pump

pump
i T H—{-—- difi‘racli:;:;h\“‘“‘*n dlifmumn
" —

e , R limited ~ / Himited

diffraction limited / H i__
amplified Stocks H‘l” >

seed Stocks / ~._ amplified

. ' - . ~~ Stocks

diffraction limited . I
seed Stocks aberrated pump Raman amplifier
Fig. 1 Schematic illustration of Raman beam cleanup Fig. 2 Schematic illustration of Raman beam cleanup

with collinear propagation with ecrossing pump beams

RER D PRI B A TFHINBEL FTIRER:
y(,(z,y))L = yj 1,(z,y,2)dZ (3)

RHF LG,y AREIERAICR.AER B, RE L 2B, LG,y ATUERNEHBMARE
TS B0 28 Ry 09 TR, RBEABEARKK, ¥ A T 18 KT 2y Z K- AT {3 44 2 A
R RBERESENKE L,

BNSTFEEH F—NF R Z AR 0T LR B ORIk 5L F 70t i FER AN H BT
T A R BN TR SRR R E (V, <V, IR FE R EIK TE TR T Fh-F LBk
) 24 e AL #E 09 BF R R | IE B AT, L @M R A RE BB H oA HE .

3 IR RBOCRE

AR RIS HARST T PN LEHRE . TRIRBECERIRS, LNES
REFATEARATHENLHMECKE 3R EREEREE HIEER—F 300 mJ # XeCl



276 s W ¥ ‘ 21%

HEST FHOEER, BRI A 60 ns, BOERER K 20 AR AN B FF6, KA 80X M BOLRERE
FFRAMGIRELC NENFEATEER . AP ER YRR, ARETERERESHTF
FERUTKR L B PO 8 S )5 B

B 4 R A ARFEREGER T W H BRI B SFFH B ZRMRR ML MR AE R
KEt, IR 12 AR B T B Z [B]35 2

Eow = EwIn{exp(GL) (exp(Ew/Ew) — 1] + 1} (4)

K Bou N0 RE R H B B AP FRRER W, Ao IR BE RSB, G P30 R REG L 348
AREKERATENREHE, R 1 AE - MHEREETHRMNS BN S REE, WA
SHAIFFHHSKEN 6atm, ASH AN 0.72°, HFR 1 ATLUEYE  WARBALERCHIEMNZE
K, X HL ' KB F.

15'!,;
i (80% ) Raman generalor prism
laver ﬂ So—t=zzzz=] il 0 angle T 0. 72068, —
UR l-‘—l\‘"——j ! a5k Batm (H,)
/ parallel lightguide ™ - Pump energy{mJ)
\ S ok 918
N—— _\M T 116
M, /\ 3 spatial filter |
optical delay 5P ,\"" \E 25
Ly %
M «K\\\ _ \ 5 20
A 5
R Y 8, \, =15
—“F"*-——-\_“‘H_\__’I 4 a
Raman ampliDer P M =10
J1'fs 2 -9
Fig. 3 Schematic diagram of experimental setup ore”
UR ; unstable resonator; SP;, quariz spliter; 0 i .la .
)
Ly,Ly: lens; My ~ M, mirrors (100%4); Seed energy (ml1/10)
&y o first Stocks (Sﬁ(}d beam); P, pump beam; 4 ; aperture Fig. 4 Raman ampli{'ier energy vs seed energy
Table 1
E, (ml) E.. (mJ/em?) G (ecm™Y) E, (mI) By (mJ/cm?) G (em™1)
185 2.929 0.078 116 1.305 - 0. 066
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Fig. 5 Raman amplification vs pump energy . Fig. 8 (a) the initial 60 ns pump pulse and the depleted

pump pulse (dashed); () the 8 ns seed Stocks
puise and the 10 ns output Stocks pulse (dashed)
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Fig. 7 Raman linewidth of H;vs a) the pressure and () the angle between the pump and Stocks beams
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Research on the Characteristics of Raman Amplification

with an angular pump beam

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

Abstract By introducing the concept of intensity-averaging, the mechamism of high power
Raman amplification with an angular pump beam is analyzed. The analyzed results show
that an angular pump beam is more efficient than collinear propogation for the pump
intensity-averaging and the pump energy extracting by a short pulse seed beam. The
experimental results on parameters of the pressure and the angle between pump and seed

beams are then presented.
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