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Theoretical research of the dual-wavelength oscillating condition in
Nd-doped laser crystals
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Abstract: The principle of producing dual-wavelength laser was presented in laser crystals of four energy
level system with double lower level. The threshold formulas of dual-wavelength simultaneous oscillation
in two —mirror cavity were introduced. It was found by calculation that the existence of space hole —
burning effect made the threshold condition widened to a region from a curve, which was helpful for
dual —wavelength oscillation. Moreover, the effect of the crystal length and pump power on the dual—
wavelength threshold were calculated, results show that, before the gain saturation happens, the longer the
crystal length is and the higher the pump power is, the more easily the dual —wavelength laser will
appear. Finally, the dual-wavelength threshold curves of several common Nd-doped laser crystals were
calculated, which showed by comparison that Nd:YAP crystal is more suitable for producing dual —
wavelength laser due to its two similar emission cross sections.
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Fig.1 Dual-wavelength transition diagram of

the four energy level system
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Tab.1 Transition cross sections of several

Nd-doped crystals™"

Crystals Nd:YAP Nd:YVO, Nd:YAG Nd:YLF
7/ps 150 0g 1211 230 480
L
pros e 1079.5 1064 1064 1047/1 053
Ay /nm
(10 em?)  4.612 13.0120 4.6 3.7/2.6
L
pr R 1341.4 1342 1338/1318 1313
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o(10Pem?) 2.2 6.0120 0.9/0.92 121 0.6
ol o, 2.09 2.17 5.11/5.00  6.17/4.33
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Tab.2 Calculation parameters of the threshold
condition for Nd:YAP dual-wavelength

laser
¢ a gy
(10° m/s) A/nm  Ay/nm v,/Hz vz/HZ(lO’”cmz) (10" cm?) al/% L/mm
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