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Lasers for GW Detectors

Single frequency operation
(kHz line width)

TEM, , fundamental mode operation
Linearly polarized light
Low noise and high reliability
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N on PIanarRingOSCillator

3x8X 12 mm

e Output power: 0.5-2 W
 Beam quality (M2, ): < 1.1
e Single frequency

 Line width: ~ kHz / 100ms
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Lasers for GW Detectors

Single frequency operation
(kHz line width)

TEM, , fundamental mode operation
Linearly polarized light
Low noise and high reliability
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Medium Power Oscillators

pump diodes

from master

output beam




Medium Power Oscillators

GEO 600 Laser System VIRGO Laser System
Laser Medium: Nd:YAG Laser Medium: Nd:YVO,
Output power: 12 W Output power: 24 W
Beam quality (M%,,): < 1.1 Beam quality (M?,,): < 1.1
Opt-Opt. Efficiency: > 35% Opt-Opt. Efficiency: > 50%
Linearly polarized > 100:1 Linearly polarized > 100:1

= continuously runtime > 2 years



Medium Power Amplifier

water cooled copper holder

Seed Laser
Indium foil
pump optic
| |

 Master: 2 W NPRO
e Output power : 35 W
e M?:<1/1
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Medium Power Amplifier
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Medium Power Amplifier
Beam-Quality

CCD and M2-masurement

PMC- measurement
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> 95% in TEM, 4 (for NPRO input)



High Power Oscillators

ﬂ
) L U r Y
BP
OoC
output
flont-end

output

Symmetric and asymmetric | pzr
high power laser setup
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e Qutput powers: 180 - 200W
e Fundamental mode operation: M? < 1.3




High Power Oscillator

End-Pumped Laser Head

mirror 45° 3 mm diameter rod
HR1064 YAG / Nd:YAG / YAG
' HT808 7mm/40 mm /7 mm
fiber bundle optics
10x 30 W ! !
\
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homogenizer t !

HT808 HR808

HT1064 HT1064



OPD [m]

Thermal Lens in End-Pumped Rods
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Mode Control

Symmetric Resonator Design
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Mode Control

Asymmetric Resonator Design
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Advanced LIGO PSL
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High Power Laser
1st Approach

HP-F) T 0.8W
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Pound-Drever-Hall
locking-electronic

= 195 W single-frequency output power demonstrated



High Power Laser
2nd Approach
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high-power laser

= 190 W single-frequency output power demonstrated
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waist size [mm]
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RIN [Hz ]

Relative Intensity Noise
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Summary

12 - 65 W medium power lasers
— GEO/ VIRGO and VIRGO+ / LIGO+

~ 190 W high power laser
— Advanced LIGO

Stable locking
Beam quality M?< 1.1t0 1.3
High reliability
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