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CwW Yb:LuVO4 Laser Produces

More Than 1 W

New material is promising in diode-pumped applications.

he vanadate crystals YVO_,
I GdVO, and LuvO, are good
host materials for diode-
pumped necdymium-doped lasers
because they have large absorption
and emission cross seciions, have
broad bandwidths and naturally lase
in a single polarization.
Experiments with ylterbium-doped
YVO, and GdVO, alse have yielded
positive laser results, and now sci-
entists at Max Born Institut [ar
Nichtlineare Oplik und Kurz-
zeilspektroskopie in Berlin and ai

Shandong tniversily in Jinan,
China, have reported equally posi-
tive resulls with Ybh:Luvo,.

The investigalors grew Lheir
Yi:LuVO, by the Crochralski tech-
nique rom a meli with 1.5 percent
ytterbivim doping. Because the lonic
radius ol ytlerbium is very close Lo
thal ol the lutetium it replaces in the
crystal latlice, the ylterbium con-
centration in the crystal was 1,56

£0.01 atornie percent, nearly identi-

cal Lo the concenlration ol the melt,
They measured the speclroscopic
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properties of Yo:LuVO, and then
observed laser oscillation in the ma-
terial under pumping with a Ti:sap-
phire laser and a diode laser. They

lound, spectroscopically, the spon-

taneous lifetime was 256 ps, roughly
lhe same as ytterbium in the other
vanadate hosts. The absorplion and
emission cross sections were strongly

polarizalion-dependent, as in all
vanaclates. Surprisingly, a trendd aly-
served in neodymiumi-doped vina-
dates, namely that (he eross seelions
Increase going [rom GdVOy lo YVO,
Lo LuVQ,y, appears noi io be present
in the ytterbium-doped vanuadiies.
. For the TEsapphire-pumped laser
experiments, the scienttsts placed o

L L R R B Be B B Smee s
0.40 .
- B T=i%
0354 == Siope Efficiency: 47%
] Lasing Wavelength: 1041 nm
o 0.30 5 —
2 ]
o 0.25- i
% N
& 0.20 -
H ;
5 015+ .
o] ;
0.10 .
0.05 -
B-OD L) l T l T | ¥ | T 1 T 1 T l T
0 0.2 0.4 66 08 1.0 1.2 1.4

Outpui Power (W)

0.6%, v = 13.2%, A = 1052.7 nm
1.2%, = 18.3%, A = 1044.4 nm
2.1%, m = 20.7%, . = 1034.7 nm

JANUARY 2006



JANUARY 2006

Photonics

Technology News

2-mm-thiclk, uncoated piece ol
Yh:LuVO, in a three-mirror resonator
at Brewster's angle. The 985-nm
pump light enlered the resonator
through the folding mirror and was
focused to an ~-22-nm Gaussian
waist at the crystal. From an alb-
sorbed pump power of 1.5 W, the
laser generated 360 mW at 1041 nm
{Figure 1). At this point, the laser's
oplical efliciency was 24 percent and
its slope efficiency, 47 percent.

The resulls are similar to those ob-
tained by others with Yb:GdVO, and
Yb:YVO,, but the threshold for
Yb:LuO, cbserved in this case was
somewlal higher. The investigators
altribute this to higher-than-optimal
ytterbium doping in their sample.

For the diode-pumping experi-
ments, they used the same 2Z-mm-
thick sample but placed it in a two-~
mirror, hemispherical resonator.
They focused the 981-nm pump light

W

through the flat mirror to an ~40-
pm spot on the crystal. The highest
outpul was 1.05 W, obtained with a
2.1 percent oulput coupler (Figure
2). The laser’s optical elliciency was
15.4 percent, and the slope efficiency
wasg 20.7 percent.

The 2-mm piece of Yh:LuvO, em-
ployed In the laser experiments was
mounted on a copper holder buti oth-
erwise was uncoaled. Nonelheless,
no saturation or rollover was evident
at the upper reaches of the inpul/
output curves.

The scienlists expect that signifi-
cantly higher power could be ob-
tained by actively cooling the laser
erystal, by antireflection-coaling it
and by matching the pump light
more closely to the laser erysial's ab-
sorption peals. O

BH
Optics Letters, Bec, 1, 2005, pp.
3162-3164.




