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Abstract

Room temperature cw operations of a
standing wave and a unidirectional Ti:Sapphire
laser pumped by a Art laser have been
demonstrated in the same pumping cavity
configuration. Laser emission at 790 nm was

excited with all-line Ar* laser pump for both
cavities. The maximum output power was found to
be 600 mW in the standing wave cavity and 210 mW
in the ring cavity. Values of (83 + 10) % for
the internal quantum efficiency and (3.0 + 0.5)
% for the round-trip cavity loss for standing
wave cavity are obtained from the thresholds and
slope efficiencies measured with 2.4 and 11.2 %
optput couplers. The measured cavity-loss value
at 790 nn gives a meterial figure of merit (FOM)
to be 146. Unidirectional operation of the ring
Ti:Sapphire laser will be discussed.

1. A &

Pz eo]d e Bl #arge) ofe %Okﬂl
A o) F83F oMM Falgy FtolMel 2
s F-Faojit 1) 4] Fztofade] FExwF WA eﬂOl
) Faet 2) BFof ghol A}&EM et ofednt
Aokl AfFA EY F ' TitAl0s
(Sapphire) glolxzt  2]Zof il gic)
Ti:Sapphire 14 efo]x - 244 <d=i<! 680 mm
~ 1020 nm Atolofa] w3l siab-g 7hajnd 3) 4rof
A Hx gl ocw FAo) shssich 4) TAHLM
dold stig ZpiY 5 gle
A4 elolxlgl wtm A eo]x el 2] Tof sty
Alexandrite &fjo]x] Fo] glrc}, e}
Ti:Sapphire 20|zl o] elo]z] M} ofe]iolA
5% ool 54-% %t glvk.  Ti:Sapphire 2
+ Permanent Address : Wondar Laser Co., -
44, Domadong, Suhku, Taejon, 302-160, Korea

17

dojxz e My

ojx2] Fsig i odd 3 7j2) MM M o
o}z spazbil HelE Easlw] M so]xe] K g
ol W sk (~ 1 um) oA "*E‘a—fl "J"‘ o

4~ glck, =%} Ti:Sapphire afo]xje] ¥4 band 7}
400 ~ 600 nm Alolof Frfeio g glo] "o"g‘i’* Art
ello]x2 A Fwulo] hsyt whal M golye
HE-go] g Kr* o]} Art eio]xR HUsix
Mz eo]Ax cofa] MM shsk &ch.  Ti:Sapphire
o)A & =¥ & PFaglo) 228 FA $ab

o] 7pgshut Maeolale M2l Fr|Mory ¥
sfofttct.  ZE eolx] Ftlo] efolx g AlLs}

HY eolxje] WA Fsl4-8 tAstslol st 3
sk AR RlojMs Ti: Sapphir‘e #o]x]= efo] |
ojde] ajo]”) EII-E-°!I A ol Ao Y F
5“'1‘ \_ai::]a (’\‘10 MHz) )‘4_’;: jet 0“ 9—‘*\!
hydrodynamical frequency Jitter 7} o} 448 kHz
ojste} intrinsic Fshf EEYL zhech, wmer
v Fr= 4Ag A719lstod Ti:Sapphire ring
elo} 2= s}ule] Lyot filter 2} s}i}2] etalon =
& dalo] Fhgsht 5) M4 elo)re] Zigof:
etalon of stu} ol Yasich 6) Hre M efo)ar}
Alexandrite sfo]x|2}e] u] 2 Ti:Sapphire 2§o}z]
7F w2 shd sp8 o) ( oF 300 o) B} H& ME
& Ztech uleld ke 2 TirSapphire slo)al g
o] &R sl Y, Alvsl LAY g A3}
ol gy Hefojct,

T wTolME Art elolAE F sl ow
Ti:Sapphire 2flojze] =|z}2} 2 4rs} Ti:Sapphire
o] & %l unidirectional ring Ti:Sapphire 2fo)=|
o] Fa5Ael disted Zjetch, 2 4 oAE F
W st ow Ti:Sapphire =fo]x F7jof tistod,
374 9 474 oM Ar2ol)A cw Ti:Sapphire 2§
olze] EAEME eln 5 Hoja ko] 5 HE

T o8 v
< Pech
% % ow Ti:Sapphire 2flo] Z717)

Ti:Sapphire ®fjo]zj2] Zxl7z]& o4 27
2} 7ol kst w2 ¥ 4 U E 4 7)o HE

o]
P

=451-



W A5A7E RAE Ar dlolA 2 gyl CWTi ! Sapphire #e]™

o]Fo] 3lch. 3 ol A=dstzxT ring ao]x]
F TE7] $stde 2% 1 oM T AR Ms 2
My & vl Heodsta 2)Hel retro-mirror &
A x}s}od unidirectional ring #lo}xg& EAdslsl
t}.

.“——{ Ar Loser l

—1  Halfwave Plote
M3

N
v
£

Ml TrSapphire
M2

Fig. 1 A schematic diagram of the standing
wave Ti:Al203 laser,
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Fig. 2 A schematic diagram of the

unidirectional ring Ti:Sapphire laser resonator.

3. Standing Wave cw Ti:Sapphire 2o}x] %z}
- M
Yo

28] 3 o= standing wave Ti:Sapphire &jo]|
e} &Y Pout 2 Yo 8 T B 4AY
A3 WY power of oyt AR viepuigict. 4
Yol efo]x stgg »1¥Y 4 3l 3 plate
birefringent filter & Fx17|of MAjskz] ¢3te
wje] Zzjo|n| efolae] WA spE ZpAe} 32
cm ¢ J/Y HR320 monochrometer®. #3'%* 7z} 790
ma ofj A ilste efelxd FAl17le] do] wel I
71 shabo] Wst=7le] PHElgict. 2¥A] £4
T 750mmofr T=1, 1.3, 2.7 % 9.7 % !
4 Zig £vulsted  Aydsisich v g4t}
Ti:Sapphire &o}zje] 43l 2=t ofzte] M5 u
Mgzt Qigloy TRMoo 222 U3 sigich. o)
2 Ti:Sapphire &fio}]e] ¥} wt7d2 1.3 mm el

-452-



90 thera ) &) a7 s >

=53 1990.7.5

800

Ar laser {ull line pumping
1 Ti:Sapphire rod _: 0.5x3 cm 0.05 ats
600 Mo tuning for TiSapphire iaser

z
£ e
T I 3 <
B = 3 % m
T =27 1 266 mW/W
(;)400- 3'T=97§:113'r':aw//w //
a :
5 Ve
a
=t e
200+ —
C /
P
| <
PO N oo N —
3.5 45 5.5 6.0
input Power (W)
Fig. 3 Standing wave cw Ti:Sapphire laser

output at 790 nm versus incident pump power with
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Specification Ti : Sapphire laser
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rod $0.5x 3cm, 0.05wt 9% Ti
outpower GU0 mw at T un

(T=2.7% wt 750 am, 5.8 W pumping )
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Free Spectral Range 150 Milz
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Fig, 4 Clockwise  output power of the
bidirectional ring Ti:Al203 laser with T = 4.2 %
output coupler at 790 nm.
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