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Broadly Tunable High-Average-Power of an All-Solid-State Ti: Sapphire Laser System
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Abstract An all solid state broadly tunable high-average-power laser source based on the Ti: sapphire crystal
pumped by a frequency-doubled laser diode pumped Nd: YAG laser is reported in this paper. Without any dispersion
elements in cavity, 6. 44 W of Ti: sapphire laser output is obtained when the pump power is 16 W and the
transmissivity of output mirror is 30% , the optical-to-optical conversion efficiency is higher than 40%. With the use
of two intracavity quartz Brewster prisms, the Ti:sapphire laser is tunable from 740 nm to 880 nm and the linewidth
is about 1nm. The maximum average output power is 2, 87 W at 11, 5 W pump power, and the optical-to-optical
conversion efficiency is about 25%. For comparison, tunable characteristic of two flint-glass prism using as
dispersion elements is studied, and the experiment demonstrates that the linewidth of the tunable laser is narrow
down notably, but the output power is falled obviously.
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Fig. 1 Sketch map of tunable Ti:sapphire laser pumped
with frequency-doubling Nd: YAG laser
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Fig. 2 Output power of Ti:sapphire laser and optical-to-

optical conversion efficiency versus pump power

b A0 K s A PR WOt & B o/ da S BR B
B AEHET,

Sa @] @
LRARGHERBENES, Lr ARGHOEHRAKE,
Wo %;Eﬂgﬂiﬁu

AG =

sin A

o _ ., .~
SRR

i=1

[cos(az)

. cos(oq)]. [%ﬂu)]. EMj}’

(3

AN REAT RR BT (A A = 69%) 5 00 NORRAER BN G HT I > o4 BRI RE W T I 2 (D
ARG 3, M A5 MREMBCR R LA M = 1),

ARBEITHET BT

0.6961661 « A°

0.4079426 « A”

0.8974794 « }*

@) = \/1 T 0. 0684043

HiERIE ABCD %5k, i HH B HBHRES ARG E
HH w, =200 pm,

WK A=2800 nm &, i (O X IHEB, I
WEOE IR R 8 M A0~4 mrad, & B0 B A G
dg/dA=—0. 138, AR IR TG — KK R B 2k
TN 28 nm, TEWOET= A SR, O Bk v 7E
RIENTEEZRERED , h TREXN K ABIER,
ik v B 5 DK R S0 0 e 1 A, LA AR i e &
BRIk Ja e B 3 25 X, 123 25 38 S 0N & i
BN LR ABERREERE,

TEB 1 Fs i SE ot B v, AT B AE I
A—m A KRS, HahiEob i %k 11.5 W Bf,
FEH H B 800 nm 4b , W 734 R O &K 54 7 nm,
W 2 7E s N AR A M R 19 58 Bk 6, B OB & 5
21 nm, [ A, B & T BT A 8O M b
TR Y 532 nm WiE M T A X R KA MK
S Bk RML LK 3., mE 3R, BekE
FABOLI BMELE 4.6 W 4, Bk H % 2.
87 W, AR b FE s 4 25 %,

B CTIR R 11 W, 58 1 98 35 4 48 M),
T HESERAE BRI S G BOLH . AN
IR BOLR TS W R Z R L R

+ Y]
A2 —0.11624143*  A* —9.896161%°
3.0
= 30
< 25 ' o
E s 125 E
g 20 20 o
g =
5 19 15 5
% 1.0 2 10 &
2 . S5
‘3 0.5 5 B
O - LL]
0.0 et : - . . . 0
4 5 6 7 8 9 10 11 12
Pump power /W

B3 Ll P K 800 nm B, BT F A WL
i H 2 28 55 002 Y Th 2 RO L GO R AR R R
Fig. 3 Output power of Ti:sapphire laser and optical-to-

optical conversion efficiency versus pump power
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