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3} 4ek(Stimulated Brillouin Scattering;
SBS)>- %S—T’Qii #7190 A 7]9Z(electrostriction)el)
B3] 42K bulk grating) 28] o] Alelts]
= 33."“]@- o] Ao A labdel oA A7} w
Ay widZ HdEch SBSY A¢ wiAe) Hu® 3
ofl\i®]+= acoustic phonon Z, Zglel Wy Q%9
e 2 Eagict wjaddsy vl Fabgs 2ol (fre-
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pered waveguide & o] &a 4 o] HAE Ao
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BEAH o2 zAb= <] "4 FAle - dake] 2AMR
2} dR2te P gbdo] dojuha] 9o Abelol A
Hrpo B oo M= olel AHE BekshA,
Stokes H~9] peak power HFA}, $JAbEZY E
2H413] &A= SBS ot HAYL wEY
o] Aol &8 7F5E sl ol 2 T7EHE SBS
WEFGrol BEAE slobsted 1 B ok =g
SBS #4t& AAFoz olafdivi= Bl A Yo
Z7loll @& Stokes "o W3l o) EAFE L)
SBS #Adoll A AFZ2}-87)el(interaction length): =i
¥ 8% Welch Munch §-& focusing geometry &
o] &3 SBS A 3lol 4, SBS9} & 4528727} Ray-
leigh range®} 5wull, H 3 o] %] coherence length®)
3ull, SBS njA1E s Aol Zo] Fellx] 7} He ofl
2la ARAe] g EaFchY B Agee SBS A&
& 2Hgo] Rayleigh range Zpol 9j&she 27 I

AFom d=ze) 2HHE WER Foch $4, A
M=o xA7e]o] ubZ SBS peak power HMALgo] =

Absle) o] Hzls uwbAbEl Stokes WA 733 {4
v, B4 o) £F o5 Stokes Mol thE 94
T ZAR} ojFo] Hoh HEA f4TdH AR
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AU R= far field 3ol FAde] A watel s3te
zr|e F4E& Fol HHE 4 ok A4 =(PCF)
27w energy-in-bucket(EIB) 7]& o] 453tk
U gt ob&g AFdage) JAFd=E 423t po-
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Helon, 4o o5 el o FEHa 4
Fo] Wiz}

w

SBS+ acoustic phononell 23+ §]2}s3e] fx Akgh
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A3} Aledo) Aol f g Navier-Stokes A 4]0 2 HE)
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Ho|A 7}x, L& AbZ 2H4-7)8](interaction length)o)c}.

R o8 A BT E JINE Histe] 2 A e
74 £ Ql @l =ol| o8] u] Ay v 2% & ae} 4=
A%, "HEx3e] ub7d w(z)E beam waistE wow(z=0, fo-
cal point))2} &uj

205y — 32 2N nm”g

w@=u[1+( = I = @
2 2 4 9k o37)4 ne SBS vjAle] FAH g0l A=
Hlo)#] s}atoict. whaka] beam waist o ol 4] H L o)
AR 25 S w2t WiEdi o] AAE 3)A]dl il st
S xyisd

30=g, f Iz

= Qg:wf'h [ dzz , ®)
C ]
= 2ngo Py t 1(_z )
2R
e L=
P»F——lsi-— 6)
nggtan’l(z>

7]4 Py SBS #HE whEA171ed 8% 4
Z3t2] powerelth.
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olF-olA AR}t ¥ peakE 7MY F UES b
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FAA Le HA 25Zp01H o] FellA A Fihee) FEo)
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28 2. = HYFol g AYFAE

PBS: 3} 3333 7| (Polarization Beam Split-
ter), BS: #¥-&7], Wedge: #7138 #3¥7],
QWP: 1/4 shAsHwave plate), L: & al=,
SBS cell: SBS u]A3d =3 CS, D1-D4: 3
7% 7)(Ge-photodiode == Joulemeter), T:
27 560 ym FFS F38, R: SBS HbAlg,
PCF: SBS ubA}}o] 9Abg-H =,

29-xe TEM, B4=9c) dolx e " w3
(FWHM)-& 30—40nso]i, A% & <045 GHzo|t}).
Abzb-e- oF 15 mrade|t}. SBS power HbAle} $Aakaod
MR 7F 18 26 eht gk

SBS vl A& & SBS o5 AFE 7hA]+= CSy(mr9.8
ns'"™M7} A= ik SBS wh wdle ZL HZTofu)
A2 SBS FEHIS {4 45AH F dx H™e] 7t
<+t focusing geometry7} aMel=Elgjon], 4 @z
f=20cm, 50cm, 100cm A E7/7F A&k SBS
celld] Zol& 120cmalem A =ZHE celle] g #
72 e} AE 2R Auog st xYe] v
Qbel] FH3] HojrlxE Ml 71E 7] pyroelectric
Joulemeter(Molectron, J25), Ge-photodiode(EG&G, J16-
18A-R250U-HS), 250 MHz(1 GSa/s) digital oscilloscope
(HP5451 A)7} AbgElgdem, HE7]el & b
2F 3nso|t}.

SBS " 9f3r Aol A do)i= peak power HFA}eb
HAFAE = SBS ol5d zA gEFc) 4, AS
dl=e] Holol M SBS £ & powerell Wi A7}
o] Folzl ow th-5- 0.2 peak poweritile}l gj4bgod x s}
A %l
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1. Z&R=9 EFM2|ol tfst SBS FE power

SBS uFARE-2- gl Abgel] gl wbAbde] peak power2}
Az wkAlEFe g FALEIYT)h peak power BHAR&-
Ge-photodiode & ¢]8-3ted &A%l gjAto}a] 7} whalag
9] peakgr-s vl sllch Peak powerd A euj f=
10em W=z FAE 53 U diffuser Sl
248 ¢9xA7]2 diffuser’ 2mm =] photo-
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AA7Y g AS dold 4 sle A AR
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Hu2 Aejslgicl. SBS FEg- dHe|X Fe] Fu S
=7} iR s =g wAls)A| coherence length’} Ray-
reigh range®c} #ow ZHAe] flof w)este] 2}
3}, coherence length7} %83] 7] ¥ ®-9xo] 38
AL d=e A {(f=10—40cm)l] A9 T3
Aoz ¥ase] gIeh® 27 38 wy wor =
Fol A 2-HA9 7} 20 cm, 50 cm, 100 cmg! AL ==
AHEES W EA % SBS £ powerd: HoiFErh 1y
A B g sl 2HAR oS oA T glo)
Z7ksta Qloh ASA = 2 Ao & SBS #¥
power?] F7h= vlAule] He|AF 4t 1ythe &
HlAy F ol o7 dgd & Qo $AF e w3
T e #HelAF FrAde] o]FeHon mjAue
FrAF7E 001em™'2 FAFAG £ Az 4
o] A FL ALulx 2PA L o AurE CS; cellghel
A71A W) Aol W= 23 A=} Hoi el ulet
CS; wiAlere] FAde) A2yl HAejAxn Ao He] F
57} S ek weid sl "o} HolAFe] Fel
g &4 =372y} 21 =100 cm7} f=20 cmB.c}
A4 SBS £¥ powergtd =4 Il

2. SBS peak power HlAL2} Stokes n}g_l H1§l-

SBSe| ojgF 2 b2 Stokes HAFE F(lea-
ding edge)®] FZol o3 AA=c) 99 SBS ezt
Aol Al o 5 ‘il o] A} 7 A& W= A}
4o HA gtEg AAHoR #HF 4 gk 1Y 4=
JAHEL #He]H ﬁ"éMl whE SBS peak power ¥HAME-©]
W3E BAEoh f=20cme} =100 cme} A=E 214
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2 4. JAMEe] £l i3k SBS ukARFe) peak po-

wer HFARS,, =20 cm(a), =100 cm(b).

Holw 9lr}. f=20cmd | peak power HMA}&-L
E332] power?} F7hgtel ozt F7)sietrl oF 60%¢l A
235 A7t ®ici’ 4(a). WSR-S BE H I
a4 rising timee] ©@&EX 7L A3l Ew3)
thE Roke 7kA] ¢Er)h f=50cmE AM-3-ue (=
20cm Rt} peak power HHAFS-o] wmhZ A Fr)sle] oF
0%l A E3}Ateol] o]25)om] M2l ukAlg 3}
£ A e Hoid 2ol vhehyl ekskeh =
100 cm #129) A-$& =20 cm, 50 cmo A& 2 4 gl
peak power Hhal-g-S BolFa gloHzd 4(b). YAt
- -2 peak power?] BHAl= H22qtEol 9]%) high
peak ";_}"He vieplich kAL FA 3] Frlste] FHo)
Zoll ©]2 & cpA] zhasled of 80%ol 4 EahE ).
Peak power BFAFg-o] 1o]Abo] 7153t o] uls)A] ofu] =]
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whalge 189S & ook 28 AgdA SBS ez
WEALE& H I o 40%el olEFch

24Ag7 2 A=F A4S SBS o5 714
e Atz ateAe dojAl) o] Ads Stokes AT
HAE 283 2ZA7A [=100cmoll A slAbEe] peak
powerell Blsh i oF 2uv§e] peak power ®WHALE A&
4 ol 4(b). AF oF HAZe AZ0]Y u)
2 A7l s 3nsE vielA AR gabg o F
pIbe =g

23 5% f=100cm o Pz 3e} powerel| whe} Hb
A8H= Stokes W2 9] W3S HeyF k. P=
s}e A7 o2 #7192 (quasi-gaussian) FEHE ZE
t}. SBS ZEzhe 3t @l oFdt W= powerol| A9
ubalu}sdo] 1 5@l vieht Aok HEZ 32| power”}
A Z71ehw wbalel Stokes EA9) peak power: 3
7yate] Helghg ALY 5(b). el o] Al
d7iH Hz 3o power7} A4 F7hstrielT peak po-
wer HRARES 7FAEr] Alzpsle] A Espatele) &
(2 5(c)).

Azg ALsle] vjAy ="l SBS FHIUS
J7] Stokes P29 AFH-F-& Fu} ubabx| o] Yirigel
vez] BEa iAE dezich o] e 3 Azt
(bulk grating)E wHE1A glAbEe] wbAlarS F7EA|R)
o}, ojm wkrlae] Z7l= Stokes WA FE-& 2ofn|
gt ‘43}/‘1 Stokes Hx9] AFH-EE PEGPo R HE
Z o5& do FEF SFo| dojudrh shARE wka}
7.4 —"?'—“‘-r—c% A3 akgr el o] g3} AFHEe) o
& Hxgo] olu| <fzE7] WFel FZ w7t vty
Az o) EA =)l o] A A7hH o2 Stokes H
29 Zsla ge Ha¥e] AFEEd oFslu 71 o
2% Fulii-g "&Eﬂ‘é“’i*ﬁ ot H-Eol A gk
A& A "o H3 SBSe o3 HAghee
Stokes "M~ 9] o HE(leading edge)ol| 2% 3 E o)
oLz mzbel| 7]Qlgich EE Y v gk 73
$95 o) o) &3 SBS mirror® 2}H-&-3te]
ol "o} A} HE-5 qt&gle] wbAbAZIch oluj
mirrors S35 (5x98ns) 3 A ECE A7)
=) i}ol] @z}t SBS mirrore] 75 oFs}E| 22 mirrors
=53 #o)A AL Stokes A9 E r}E peak =
Zg 5 ¥ F stk " gbEo] Aoyt Stokes
Hx dgell4] A7Re peakE B 4 UdrH2d 5(b)).
PeakE Alol9) A7} 74A-E §99] S379 59 Sto-
kes 27} oA & Fal FE=AA] Y3 A7 ST
(Tmax=2nLin/c; Liw=interaction length)ell FAgc} 1

+e12ns
+#%5ns
4—417ns
N 410ns -
B (@ (b) © ]
IIIIIIIIIIIIIIIIIIIIIIIIIII"llllllllIllllIIIIII||IIII||IIIIllll‘llIII|I|I|IIII|IIIIIIlIIIlIlIIlIII
20 ns/div

g 5 f=100cm &AL o]-43 SBS 4| ¢

22] power(P,)ell uhE wkAlste] 513 w3l
P,=0.05 MW(a), P,=0.12MW(), P,=043
MW(c).

3 5()llA & 5 gl=el 33“"’“9} A, e}
WA peak Abol9) A7t 7HAL eyl Hoh
o} 7 peakel ©i-3-=+= SBS mlrror(d Ao} S,
T o} A A)7E 222 A7kl SBS cellghel] &2
olvjgity. i} AA mirror7t iE AHA mir-
rort= o]n] A= Abefolct cellgkell SBS mirror7} 57
ol 4k 2AEA © 7§ UFoll THE A= mirrors %A
7485l mirroroll o] Abeddh o g-g wkr) o] o
‘ﬂ'*]‘ilt‘:— Stokes H9] 3o o= uleiHc)
BOAYA #E3 4F i A7 wE w3l
AL gz e} siAdd 4 9o} 41, ZDHA mir-
ror7t Yo 2R FHI o] 55 o] ZhssElc). o]
mirrors Z2E 5w SBS cellolj 4] gz }e] gl A} ulsf
Zo g ol ste] SBS 4353 @A iz
2.5Zg). ©] mirrore &3 Eqb dle]A] F-g ubalA]
Zich 2 obe-& FHA mirror7t B4, 223 £ Qe
z# o)), L)t FHA mirror7l FEEH = AJHE A
HA mirror7} $HA13] 2= A o4& Atgjolth AW A
mirrore] = FHA mirror2 59 T Ye JHEL
3& A sle] FHA mirror?] U3 F5-& e gich
AZ T A peaks v] gt Ao MF-Ect AHA mi-
rror7b S35 A2te u] A3 Ag AR Al v T
HA mirrore W% kst wlFo & AFojEe] =3
Z3hch. ¢ WA mirrore] d S eoju] bkl el
Folr} w2 AWA mirror7} ) A-g Py H LG
HTHE A A8 asta gly| dEef A Sto-
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kes peak 7HF S EE A 23} 0|9} 2o AAL E
g El Stokes BAE 523t S0 peakE Holm
lek. v} 2 A7) Ag8-AdHelA] Stokes Ao
A peakell thgH FAle] 74A =)

HZ34el powerr}l S71shd W& WA BG4
X SBS FEgto] vk g 19 19) [[R o] 2l A
HEg %o R o)5girh wpelbr Stokes HF W1t 72
433878 (Lec(ge DHE FalAT FEo] o]F oz
22 EbAgh HA gbEe] defdrtHay 5(c). %
Hxgo] el WA 9] Absbe] ofslzlw SBS
38 FAAHAH Fx=E+= SBS mirrorel] 2]z
#o)z 2] ubapz} doji}a| Stokes B2 peakr} ¢
Atgo] peakel W-g-E= AR Moz APt
o] Aol 17 4(b)oll A peak power HlA}g-2] s}etx}
E3pe 2 ettt

3. g Ao fazds

%9 #Ho|4E $3 SBS: HA g2 ol
ulabgl Stokes HAo] Z7HE Q] beam quality7} 43
ok gt} o] AelME oh&d Y9 F7HH<l beam
quality7} 91334 x 48 Fd A 947
HFA= f=100cme) @l =9] =Hdl $J2)3%} pinhole&-
53] 7743 Stokes o] oUxE FAFoRA o
Fol ZHch pinhole®] 72 =560 ymZA glA}E-2
IR A& T34 T oF 80%o]t}. Stokes P~ 9]
pinhole 73}8F-2- o Absdoll o qF WAL shed Al @A)
(wavefront correlation)s 2.ojFc) YAZY(PCH&
far-field F#-8(80%) =2 A7F3ld % Stokes P22 of
i A]of gt pinholeS F23t o] 2] u)g, PCF=D3/
(D2XT),5 A=} of7]4 D2, D3 Ay X e 13
28] HZE7lA 2% 4= E Jehdch o)7e] ene-
rgy-in-bucket(EIB) ®}elc}. Energy 4l powers =
AstH power-in-bucket(PIB) dhgo|c}. fAHEAE 18
HEALEo) |lAbge] whabZRE A gstA] A ke A $-oll
sfcgicl. EIB 8bHe {=20cm®} f=100cm #A=E
ARg-3te] o}Folx o, PIB W2 f=100cm¥ =gk
F7t2 AMEE%) o] EIBY PIB W& pinhole)
A2 FI-EE A3 zlggubstoly) whabzt S
8F Wil AEsA FHsY) Afche I sl
FTHE Atz e] 248 Fa) AR HelM Py
AATY &3 apelgtae & 4 gk 2Ev 94
Fe g e Hrldige SHdM 1 8
Aol dASe 2F 2ol o}

SBSol| ofsj| A=l Stokes B9 $1AFENo gl

£ ogl

= i

g osf

3

o

2 L

2

= 0.4
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Input power ( MY )
a3 6. A3 powerel]l thEl Stokes HAo $4F

FN%E, =20 cm, Energy-in-bucket(EIB)
(a), f=100cm, EIB H¥l(b), {=100cm, Po-
wer-in-bucket (PIB) (c).

Z27t 29 6ell vhel} 9lch EIB Who 2 243 f=
20 cmell A 9] AAFAT = 3 of 85%) o) 2} f=
100 cm A= f=20 cmo| M B} A A3) Frsted of
80%¢ll A3l Stokes YAy §]4-ZoE HBi o
HA] o2 FEOF o) Fo93] gt sjabg A FelHq
mechanism-& $4-F A=A 948 Lo gl $Jakzoy
¥ 29-r9) 2P Al =Z(amplification discrimination)ol]
27 o vE =RelME 2 upe} o] W
Fol Fried AFARE AFHT gkl o=
8% Stokes AR Bo] HxrgozRE| 2 ol5
del v AAFTHEE 7siA] 7l FAelc}. EIB
42 AA| Stokes HA9] YAFEHo| 3k AHHE
g Edt

SBSE &Y He|Ad 4 F4% YSH 2
ke fAFE Aol 7 EAR: ol$ oJu]gls delr)
olE sl "o ghEo] dojubE f=100cmE AR
Agel 3 PIB wye] F7txog2 48} pi-
nhole® F#}& Stokes B2 peak poweri: % 3}3}9)
FoltE-g EYsA] oS 4% YA JAEde s
@A #iEch EIB 7]l iAol £4%-2 Sto-
kes o] FujRfo] Tgxlo] HAHog e 9t
FTHEE HojEch PIB WS o] 4818 peak power
HhALg-o] 2ulol] #sl= hEE Stokes AFHAnre)
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Peak Power Reflectivity and Phase Conjugation
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The characteristics of stimulated Brillouin scattering wave for applications to high power laser was
experimentally investigated. The peak power reflectivity and the phase conjugation fidelity of Stokes
wave with respect to the focal length of lens were measured, and the phase conjugation fidelity for
a compressed part of the Stokes wave was also investigated. For the long focal length of lens (f=100
cm), the peak power of the Stokes wave amounts to about twice as high as that of incident wave.
The phase conjugation fidelity for the compressed leading pulse is up to 90%, better than that for
other temporal parts of the Stokes pulse. In spatial distribution, the Stokes pulse from the axial region
has the largest SBS gain, and it has been ascertained as a best candidate to the application due
to excellent pulse compression, peak power reflectivity, and good phase conjugation fidelity.



