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Thermal Lens Focal Length Measurement of High Power Lamp Pumped
CW Nd: YAG Laser

LI Qiang, WANG Zhi-min, WANG Zhi-yong, FANG Ming-xing, ZUO Tie-chuan
(College of Laser Engineering , Beijing University of Technology, Beijing 100022, China)

Abstract A simple method using resonator critical stable point is applied to measure the thermal lens focal length of
a flashlamp-pumped continuous wave (CW) Nd: YAG (Nd:Y; Al; Oy;) laser. By measuring output power at special
critical stable point, the laser rod thermal lens focal length can be calculated. The method can also be used to obtain
the thermal lens radial and tangent focal length, f, and f;, respectively. This method is simple and practical, it is
applicable especially for the measurement of thermal focal length of high power laser. Because of using the critical
point of the resonator with laser on, this method is closer real case than without laser, the measurement is more

accurate. The measuring deviation of the method comparing with probe beam method is within the order of £10%.

It is less than that of the unstable-resonator method that is in the order of £20%.
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Fig. 1 Stability diagram of an optical resonator

G1=G2=1 (3)

Shaded areas indicate regions of unstable operation. Points A, B,

C correspond to plane parallel, confocal, and concentric

resonators, respectively
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Fig. 2 Measurement results for the output laser power

versus the pump power with a plane parallel

resonator at resonator lengths of 584 to 1344 mm

O FRTTRE (4D, T 5 AR 1 A0 ) [ A RO B B
BB £, fo, LOFXARIAERER £, B3 /M T
&R,

800
700
.
600 - v f
£ 500
&
~ 400
300
200
100 R
4 6 8 10 12 14 16 18

P, kW

Bl 3 YAG #i$ % 5 £ BE A A\ Zh 3R 28 4 th 4%
Fig. 3 Measured thermal lens focal length of YAG crystal
rod as a function of lamp input power. Each point
represents the calculated effective focal length of
YAG crystal
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Fig. 4 Effective focal length of YAG crystal as
a function of lamp input power

The average focal length of experimental values are obtained by

resonator cirtical stable points (/\) and values obtained with a

He-Ne laser (O)
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