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Fig. 1. fluorescence spectra for Nd:YAG crystal and

ceramic.
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Wavelength/nm 1319 1338 1356 1414 1444
OCI1 transmittance 18% 9.6% 6.2% 2.4% 1.8%
OC2 transmittance 44.6% 15.4% 6.5% 1.1% 0.8%
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Fig. 2. The schematic of the experimental setup for
LD end-pump Nd:YAG laser.
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Fig. 3. (color online) The output power comparison
between Nd:YAG crystal and ceramic based on the
output mirror OC1. Inset is the laser spectra of the
Nd:YAG ceramic with the maximum output.
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Fig. 4. (color online) The laser spectra of Nd:YAG
crystal and ceramic with the output mirror OC1 un-

der different pump power.
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Fig. 5. (color online) The output power comparison

between Nd:YAG crystal and ceramic based on the
output mirror OC2. Inset is the laser spectra of the

Nd:YAG ceramic with the maximum output.
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Abstract

Laser diode end-pumped Nd:YAG based multiple weak-lines laser from 4F3/274113/2 translation is reported. Fluores-
cence spectra for both Nd:YAG crystal and ceramic are present. Simple two-mirror cavity with reasonable optical coating
is used for multiple weak-line laser operation around 1.3 and 1.4 um. The variations of laser output and spectra with the
pump power are compared experimentally between 1.0 at.% Nd3* doped Nd:YAG ceramic with 3 mm x 3 mm X 7.5 mm
in size and 0.8 at.% Nd*"-doped Nd:YAG crystal with 3 mm x 3 mm x 8 mm in size. First, 1338 and 1356 nm dual-
wavelength laser outputs are achieved using output coupler with transmittance values of 9.6%, 6.2%, 2.4% and 1.8% at
1338, 1356, 1414 and 1444 nm, respectively. Under low pump power around the threshold, the 1356 nm single wavelength
laser is obtained. With increasing the pump power, the laser with a wavelength of 1338 nm appears first in the ceramic.
At an incident pump power of 11.8 W, a 1338 and 1356 nm dual-wavelength laser with an output power of 3.7 W and an
intensity ratio of 1 : 5 for crystal, and a 1338 and 1356 nm dual-wavelength laser with an output power of 3.5 W and an
intensity ratio of 1 : 3 for ceramic are obtained. Replacing the output couplers with transmittance values of 15.4%, 6.5%,
1.1% and 0.8% at wavelengths of 1338, 1356, 1414 and 1444 nm, respectively, 1356 and 1414 nm dual-wavelength laser
outputs are achieved. Under the low pump power, even triple-wavelength (1356, 1414 and 1444 nm) laser is obtained.
With increasing the pump power, the intensities of 1414 and 1444 nm wavelengths turned down and the 1444 nm wave-
length disappears first in ceramic. At an incident pump power of 11.8 W, a 1356 and 1414 nm dual-wavelength output
power of 3.56 W with intensity ratio of 44 : 1 for crystal and a 1356 and 1414 nm dual-wavelength laser output power
of 3.25 W with intensity ratio of 12 : 1 for ceramic are obtained. The results show that slight difference between fluo-
rescence spectra results from the difference in laser spectrum between transparent ceramic and single crystal materials
for multi-wavelength output. Thresholds of two different output couplers are both about 2 W. When the incident pump
power increases to 13.5 W, a 1338 and 1356 nm dual-wavelength laser output power of 4.05 W and a 1356 and 1414 nm
dual-wavelength laser output power of 3.65 W are achieved in Nd:YAG transparent ceramic. The corresponding slope

efficiency values are 33.9% and 31.9%, respectively.

Keywords: Nd:YAG, transparent ceramics, 1.3 pm waveband, multi-wavelengths

PACS: 42.55.Rz, 42.55.Xi, 42.70.Hj DOI: 10.7498/aps.64.204204
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