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Studies on an optimum laser host crystal for 2-um coherent Doppler lidars
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Abstract

We report on lasing characteristics of various Tm,Ho-codoped laser crystals for 2-um coherent Doppler lidar
transmitters. The laser experiments were performed for different host materials (YLiF,, LuAG, LuLiF,, and
GdVO;) under the same condition. In comparison, a maximum output energy of 27 mJ was obtained using
a Tm,Ho:LuLiF,; crystal. Furthermore, laser performance of Tm,Ho:GdVO, with lower dopant
concentrations was comparable to Tm,Ho:LuLiF,.
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Fig.1 Absorption spectra of 5%Tm,0.5%Ho:LuLiFy, 5%Tm,0.5%Ho:LuAG
and 5%Tm,0.5%Ho:GdVO,.
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Fig.2 Resonator configuration with a quasi-end-pumping technique.
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Fig.3 Output energy as a function of incident pump energy.
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Table 1

Comparison of lasing characteristics for various host crystals.

YLIF,
5%Tm, 0.5%Ho

LuAG
5%Tm, 0.5%Ho

Gdvo,
3%Tm, 0.3%Ho

LuLiF,
5%Tm, 0.5%Ho

Threshold energy 116 mJ 151 mJ 151 mJ 132 mJ
Slope efficiency 7.3% 10.8% 12.1% 12.6%
Output energy 15.7mJ 20.0mJ 241 mJ 26.8 mJ
5. BHYIC

AFFZETIE, 2um Ib—L bRy 75— -S4 7 — R OKRERL — VST R T 7208 LORANE

HEAFVE TmHo F— 7 &ioe AL — VBB DO LB EBR AT o7, £ORER. Tm,Ho:LuLiF,
IZBWTERKRH S 27m] BESI, F-piEl R iCBWTENRRINUEEA R 3 TmHo:GdVO, (28
THENEREO B I OB EEENFIRE THDHILERLIZ,

SEFXR

1)

2)
3)
4

5

6)
7
8)
9

M. G. Jani, N. P. Barnes, K. E. Murray, D. W. Hart, G J. Quarles, and V. K. Castillo, IEEE J. Quantum
Electron. 33, 112-115 (1997).

J. Yu, U. N. Singh, N. P. Barnes, and M. Petros, Opt. Lett. 23, 780-782 (1998).
G J. Koch, M. Petros, J. Yu, and U. N. Singh, Appl. Opt. 41, 1718-1721 (2002).

A. Bensalah, K. Shimamura, V. Sudesh, H. Sato, K. Ito, and T. Fukuda, J. Crystal Growth, 223, 539-544
(2001).

N. P. Barnes, E. D. Filer, F. L. Naranjo, W. J. Rodriguez, and M. R. Kokta, Opt. Lett. 18, 708-710
(1993).

N. P. Barnes, M. G. Jani, and R. L. Hutcheson, Appl. Opt. 34, 4290-4294 (1995).
V. Sudesh, K. Asai, K. Shimamura, and T. Fukuda, Opt. Lett. 26, 1675-1677 (2001).
V. Sudesh, K. Asai, K. Shimamura, and T. Fukuda, IEEE J. Quantum Electron. 38, 1102-1109 (2002).

P. J. Morris, W. Luthy, H. P. Weber, Y. D. Zavartsev, P. A. Studenikin, 1. Shcherbakov, and A. L
Zagumenyi, Opt. Commun. 111, 493-496 (1994).

10) A. Sato and K. Asai, 18th Topical Meeting on Advanced Solid-State Photonics (ASSP 2003) (San

Antonio, Texas, USA, Feb. 2-5, 2003), paper WB4, p.269.

1) R 8, HHAmEL, T & MESL, KEHT, 8§ 50 BISAYEFBERESHEESR,

27p-YR-1, p.1149 (2003).

-52.



