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ZEA9] : high repetition rate amplifier, 4 pass amplifier, thermally induced birefringence, Nd:YAG.
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=9 SE7)94= Relay Opticsg AMg-ghH
sty wE

B =EdME glo)A 71808 AMEEE CW 400 W &
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3 FZ 249 st &8z, glolA d=olM Ak
dEZHEAS} € EFHE RSk #EA 271& av)E-
3, GE2H HA ASHAIE ARES olF B SF B4 4
T2 FF 540 st =osisich

au2d wyo

IL O|=% u{&d
Nd:YAGE YAG Z7ol] Nd** o]&-8 =g oA ujjzo|
th YAG 2AL 9AEE(10-14 Wm°Cy} &7] W& 3t
9 #o)AA| =3P, Cubic, isotropic AR T2E 7+
A2 YA #olAE Hggle] LT AR ARl
FZ77] FeolAe BAE = 40nsEX FolH Holde
A9z te] FHAIZHEF 240s) BT} ol #7) miEo], YAt
#olA "art $E718 THslHA SEEHE Folxd B2
A= thaat 2o] HEEg 4 Qichle

Eout=st lﬂ(l + [CXP(Em/ﬂ'Is) - 1]G0)

E;,=input energy

E,,,=output energy

H;=hv/o saturation energy density

Go=small signal gain factor (¢™*)

f=cross section of the laser beam
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Eou=Ey +stgl =E,+ hvNV 3)

2 A mebr, YA B2 WA tigh 28 Pl
28] Ao Jat B2AUA7t FTRIEA SE7]|22E
FZ25e A xsrt oS

2 FlojAgo] vjdSs FHsiAA wide] G4 A3 viA
3 B g gfsje] #lolAg<] 132} W (beam quality)
o] Wglslt}, 3 WHEg oA HolH Bo] HFA
717F Yo A v Rox o] wrd o] B7] e #o]A]
Feo] P YolAFe] FHFAI gFEsh= A7 2FUE
(self-focusing) 2t} & 7}ol] ot FFS FrHoz Wt}
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Ao ZAE Wi s YAAA golAFY HF Auie) o)A
Qo] A3 AL WA 43T HId go)x =
o] 73 o & kWelld 4] kW7Ix|e] A7) SuiR)7E Yol
H3, 2 F 4B} Nd:YAG o)A EollA oA @A =
= % Jduxz ARgd 4" R gL g4
H BouA e} IRE HojHFe Ay zpeld] sFsh=
Quantum Defect, #°]* At ETE 23 &7 o]
A 7, A FFEEY Eshe AATHUZREY vE
FHol, BxEd o3t Pz olAFe F4, ESA(Exicted State
Absorption) 5ol 2j3te] X2 WMBkE o] HolA AA <]
22 A0 oA wAS WztE o), 971F Feo =
o|A wjFe] BHI F4Alele] & ¥shl WAl 34
o] HFE zie golAHe] drele AS, 95 Wi eH
RS Wakr)e] W3l dig datelrt 4] @)e} o] LAY
g}

5= %”L(n(r) —n(8)=C,P(r/r,) @)

&)

C:-0.06 'W
P,: total heat dissipated in the rod
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A, ARFEE ANl HolAR S $&3e vF 54 5%
82 AN oSt € BFAE S Al WRdE o
HHoe fx BY A4 T ALS AMshks WA
Relay OpticsE AMS-3k= o] Qlth. Relay Opticsg AME-
g S FolA wiEE IR F HBAGES 0= A
AF1ZL, A o] 5 wiE e 2e fX]o] FHAA wAlEwE
AFgEe] 93 AFE HPGEY e PIRAE =L
o] k== HpRo g EZHLS wAsEA, 90 MY WP
dEle] S de wHolt). Relay-imaginge 5-37]9 24
g B FA SE2718 FH3ke HolAFe] gnlm
AYFEE 7rEojFo], 3|4 (diffraction)F o] SE7)9] SHE
EINe A WA ke 983 € AZ=(Thermal lensing)
o o3 £AEL Fole AHE UL F U1 SBS
celte AME-g W3} vlwste] FEHA FAJo] Bsx|qt vt
A} 4o F7] 2ol FF oAt AlHog 2k 4t
g FTF70A f83 ol & /MY SF7] =g AL
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7% (Thermally Induced Birefringence)S ¥A3l2, 28 £
Z1eME 90 B 3AWUT o|n|A] FEAE AN &
FHE R

Jz J

L &E &X|

& ¥x7])= DPSSL(diode pumped solid state laser)Z# #|
o|A d= F 7§19} AO modulator(acousto-optic modulator)Z
o|Fo|A it} A= W= toles #HolAe IMCAkE]
AFoln, Zzte] F=o oF 500 wWe] A7lodR7T A sHA &
F8t. AO modulator®} E2}el¥= Gooch-Housego Company
AR AFoR =flolHe] &8 100 WOl Fa= 27.12
MHz olt}. o] FX71A EEEHE Fo|AFe] &2 A%
2R 74 oF 85Weoln, 10kHzY] HHE-8-S 7= "2 537
Ne Hd 28 o 80WEB mI, B&FE 40ns)0| T, 6 kHzo)
BES FACIME Ba 28 F 60 W(10mJ, B2% 40ns)
E 4L 71 At
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mm, 27 7mme]H, glofAl] 2% &3S WAISEE Nd:YAG
ZAAe] =l A7 6.8 mme] aperture’} ATh. Nd:YAG 23
9 =9 F== % 0.6 wt%olth BBL 2nAY S5kwa A
& WA A3E V2 Il P

e 27 =g ARSS 47 T FEV)Y NERE 2
g 1o YeRS. #olA #EzrleA U golHdE
Faraday Rotator(FR1)$} H3Z7|(TFP1, TFP)E ©|Foix
IsolatorE BT & FE719) ARG € BZ2HE B
M T T FF Z1E WEA7)7] $181¢] Faraday
Rotator(FR2)$} F2E FFAF| 2, kAl AL=2 sukaiizl
o} $E7] ERelMFE d=27K] 2] A—E 1, A=} HNAL
AR ARE L, D=2 2HARE £(=300 mm), #o|A
SZ71¢] golA =i Nd:YAG 24| ZolE Ingyac(= 162 mm),
Z4E8L nnavac(1.82), Faraday Rotator®] @ ZolE lgg
(=39 mm), Faraday Rotator #}&¢l TGG(Terbium Gallium
Garnet)®] 22E&°] mgg(1.95HL & o, wj=e] on|AE
o]A F=ol WI|eEshe, the A9 B Z2HA0Z HEA
g FAst

h=f ®

IR I
L=f- Nd:YAG ‘166 ©)
2 2nyavac  MrGe

4 Pass Output

Oscillator

g 1.4%F B3 $E7)9] 3%, TFP: Thin Film Polarizer, L: lens,
M: Mirror, FR: Faraday Rotator, A/2 : A/2 plate.
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Characteristics of an amplifier with repetition rate of a few kHz is investigated. The continuous flash lamp pumped Nd:YAG
laser head is used as an amplifier. The thermally induced birefringence of the laser medium is compensated and the depolariza-
tion is reduced to 5% in a double-pass amplifier. The amplification factor of a four pass amplifier reaches to about 3.2 at the rep-
etition rate 5-10 kHz and the pulse width is lengthened from 40 ns to 48 ns.
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