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Passively Mode-Locked Side-Pumped Nd: YAG Laser with

Semiconductor saturable Absorption Mirrors
Li xiao Xu xiaojun
(College of Optoelectric Science and Engineering, National University of Defense Technology ,
Changsha , Hunan 410073, China)

Abstract Semiconductor saturable absorption mirrors (SESAMs) have become the important components in the
compact mode-locking solid-state lasers. we designed a side-pumped folded cavity Nd: YAG solid laser mode-locking
with SESAM and got the highest average output power of about 4.7 W. The single pulse has about 85 nJ energy and
55 MHz repeat frequency. The spectrum is measured and the full wavelength at half maximum (FWHM) is about
0.1 nm, and the M? factor is about 1. 2. Significantly, with exactly measurement about the thermal focus length,
special cavity can be designed to control the mode radius. Although the laser was pumped by high power LDs (over
hundreds watts) , but it still has very well beam quality(nearly the diffraction-limited beam). From this work, it get
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closer towards the high power mode-locking solid laser.
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Fig. 1 Schematic of the laser cavity

AR SCHRLO TR 12455 B ) A 25 5 2500 ) 45 2R
S ST U AR S A 20 R 0 BT 2 3 A T R A 5 5% T
PR w. SWOCHERBOE R AR w0 B K L.
AN 2 . WOCHEREDEREAR N 0.3~
0.4 mm, KR A HAZ 1 mm i /)8FL7E #5 si5 BR AR
A LA BIAR A ROR

475 H(b)
450
425

§ 400

3375
350
325

15 20 25 30
L, /mm

B 2 22 A 41z B2 S0 T 40 AR S (a) M SO HE (b) R THDBTE R AR K L, 51k
Fig. 2 Relation between the L, and the mode radius on SESAM (a) and laser rod (b)
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Fig. 4 Continuous mode-locking pulse
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Fig.5 (a) Beam spot on the CCD, (b) spectrum of the laser
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