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Solid-State Laser

Experimental setup and student tasks

Abstract

Goal of the experiment:

- understand the basic concepts of lasers

- characterize all elements necessary to build a complete laser
resonator

- learn and practice laser alignment
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THREE BASIC COMPONENTS

- Pump laser: Provides energy in the form of laser radiation

- Gain Medium: Host for stimulated emission absorption of the pump
radiation and emission of laser radiation at another wavelength

- Stable optical resonator

Gain medium: spectroscopy of Nd** doped YVO4
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Pump radiation:
Fiber coupled laser diode, emitting 4 W of power, temperature stabilized

Stable optical resonator:
Mode matching between laser beam and pump beam for good efficiency
Thermal lens affects cavity stability
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Picture of the laser setup
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Characterization and alignment of the pump diode
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Laser cavities
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Results

Typical dataset for one cavity
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tasks

- Output power versus current

- Temperature stabilization testing
- Collimation and focusing

acquired sKkills

- Diode lasers

- Temperature stabilization
- Laser alignment

tasks

- Laser alignment

- Output power dependence on
cavity length

- Output power dependence on
diode temperature

- Comparison to expected
behavior in terms of cavity
stability and absorption of
pump radiation

acquired skills

- Laser alignment

- Experimental verification of cavity
stability zones

- Experimental verification of
wavelength dependency of diode
laser, effect on output power

0.4

0as b
XK KX ¢ XXX KK X x
0.3 |
025 F

0z r

0.15

Power output laser [W)

01

linear fit:

o
o

f(x)=(0.373 +/- 0.008)x - (0.185 +/- 0.010)

o
I

reduced Chi®=0.00342

laser output power (W)
=N~
(AW (¥

-0.2

005

b
u 1 1 1 1 1 1 1 xl x
30 40 50 &0 T a0 a0 100 110 120
Lengtiy [rmm]

Cavity stable up to 10 cm of
cavity length

0.55

U.E‘ B :-':
0.45 |- ”
04

035

P owier output laser [W)

0 02 04 06 08 1
pump power (W)

- Up to 550 mW of output power

- Slope efficiency of 37%
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Optimal temperature of diode:
30 degrees
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