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Yb:YAG has many advantages compared to
the widelv used Nd:YAG system. These in-
ctude closer pump and laser wavelengths,
leading to a more efficient transfer of energy
trom the pump to laser photons and less ther-
mal loading of the gain medium. Excited state
absorption, upconversion, and concentration
quenching are also reduced because of the
tact that there is only one excited 4f manifold.
Efficient, room-temperature operation of a
bulk Yb:YAG laser at 1.03 um has recently
been reported’ showing that the broad ab-
sorption bands are well suited to diode
pumping,.

The main drawbacks associated with the
Yb:YAG system are its quasi-three-level na-
ture and its low emission cross section (G, Is
~20 times lower than Nd:YAG), leading to a
higher laser threshold than for Nd:YAG
However, the use of a waveguide geometry
enables the high intensity required to reach
threshold to be achieved at modest pump
powers. The tact that such waveguides have
an additional propagation loss need not be so
signiticant for (quasi-) three-tevel svstems as
a result ot the presence of loss caused bv
absorption from the lower laser level. Here
we report results using a planar ion-im-
planted wavepuide in Yb:YAG.

The waveguide was created by implant-
ing He™ 1ons through a polished surtace of the
6.5 ate-doped Yb:YAG crvstal. The single-
mode, planar waveguide formed at the sur-
face had propagation Josses of ~2dB/cmand
a guided spot size (17 ™ half-width of inten-
sitv) of ~2.5 um for propagation wavelengths
ot 1 um. The planar waveguide was cut and
polished to a length of 1.65> mm, correspond-
g to one absorption length for the bulk
material. The laser cavity was tormed by sim-
plv butting high reflectivity mirrors against
the polished end-taces. Using a Ti:ALO-
pump laser tuned to 9341 nm, coupled into the
wavegulde with a microscope objective, laser
action was observed at an absorbed power
threshold ot 30 mW. With an 83"+ output
coupler the threshold rose to 74 mW and a
19" output slope efficiency was obtained.
These results are broadlv in line with the bulk
experiments of Ret. 1, the main difrerence
being the lower slope efficiency for the
waveguide laser caused by the extra propa-
gation losses.

Work is currently underwav to fabricate
channel waveguides. The fabrication tech-
niques for such guides have already been
established for Nd:YAG.” Based on the
Nd:YAG results threshold reductions of at
least 1 order of magnitude can be expected for
the Yb:YAG channels, because of the reduced
spot sizes. Furthermore, improved slope effi-
ciencv is expected because of improved sig-
nal/pump overlap and the abilitv to work
with higher output transmissions. Results ob-

tained for the channel waveguides will be
reported.
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