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Passively Q-switched Microchip Laser
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« Compact and simple all-solid-state laser
» Short cavity: Single longitudinal mode
Short Q-switched pulses

* High pulse energies possible
* Good beam quality
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SESAM + Nd:LSB microchip laser

S ESAM March 15, 1996 / Vol. 21, No. 6 / OPTICS LETTERS
+ Nd:LSB
1996

405

Passively @-switched 180-ps Nd:LaSc3(BO3); microchip laser
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Milestone:
“fi rSt S ESAM Received October 16, 1995

Q 't h d We passively @ switched a Nd:LaScy(BOg)s microchip laser with an antiresonant Fabry—Perot saturable
'SWI C e absorber (A-FPSA) and achieved single-frequency, 180-ps pulses with 0.1 xJ of pulse energy at a repetition

. . rate of 110 kHz. Because of the compactness and scaling possibilities offered by the A-FPSA, the pulse width
m |CrOCh | p can be varied from 180 ps to 30 ns and the repetition rate from 50 kHz to 7 MHz. © 1996 Optical Society of
America
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Passively Q-switched microchip laser

Nd:LSB microchip laser
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SESAM Q-switched Yb:YAG microchip laser

Q-switched
microchip
laser

again in
2001
with Yb:YAG

Appl. Phys. B 72, 285-287 (2001) / Digital Object Identifier (DOI) 10.1007/s003400100507

Applied Physics B
Lasers
and Optics
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Abstract. We present a diode-pumped passively Q-switched
Yb:YAG microchip laser, using a semiconductor saturable
absorber mirror. We obtained pulses with 1.1-pJ energy.
530-ps duration, 1.9-kW peak power, and a repetition rate
of 12kHz. The laser is oscillating in a single longitudinal
mode.

PACS: 42.55 Xi:42.60.Gd
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1 Materials and experimental procedure

As a gain medium, Yb:YAG is particularly interesting for
several reasons. Figure 1 shows the measured emission and
absorption cross-sections. We used small splinters of the gain
medium surrounded by index matching fluid in order to avoid
undesired effects such as reabsorption and radiation trap-
ping [12]. In order to obtain the emission cross-section, the

measured fluorescence spectrum was multiplied by A> and an
ahanlute cealino was done nsine the meaanred flnarescence



Passively Q-switched Yb:YAG microchip laser

i i Spuhler et al., Appl. Phys. B 72, 285-287 (2001)
25 GHz sampling oscilloscope trace
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— Single longitudinal mode

SESAM AR = 1.6% (R, = 75%)
shorter pulses with larger AR (smaller R, )

e but larger AR = higher E, = damage of the SESAM

*R,,= 0% : damage threshold =~ 30 mJ/cm*

*R__=75% : damage threshold = 200 mJ/cm?
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Design Guidelines

Short pulses i 3.5T;
* Short cavity Tg P AR
« Large modulation depth AR
* Large emission cross section O,

Nd:YVO,: small absorption Iength high gain

Results
45-GHz sampling oscilloscope trace
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= 1o frep = 160 kHz
==
i —> 37 ps E,=53nd
T “r AR = 13 %

0.0 AN . %/ i Tp =37 PS

Shortest Q-switched pulses from solid-state laser ™ ° ™ =9

Large pulse energy
« Small emission cross section O
 Large modulation depth AR
« Large mode area A hv
Yb:YAG, Er:Yb:glass E, =—=AAR,,

O,
Repetition rate
* Adjustable by pump power o= _ 8
“*  2ART,

Overview and design guidelines: JOSA B 16, 376-388 (1999)
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Time (ps)
Spihler et al., JOSA B 16, 376-388 (1999)

200 ym Yb:YAG* 0.5 mm Er:Yb:glass™

1.03 ym 1.535 um
fep = 12 kHz frep = 1.4 kHz
E,=1.1pud E,=11.2puJ
T,= 530 ps T,= 840 ps

*Spuhler et al., Appl. Phys. B 72, 285-287 (2001)
**R. Haring et al., JOSA B 18, 1805-1812 (2001)

Different crystals and SESAMs
Varying pump power

fop = 320 Hz - 7.8 MHz



