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Photon Calibrator

Receiver (Rx) module
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Motivation of using High
Power Laser

For the same mirror displacement, we need
high power laser to modulate mirror in high
frequency

1.To reconstruct h(t) signal at high frequency

2.Gravitational waveform injection test
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Beam Waist Measurement

The beam width requirement of AOM is 250 um, so we
need to measure the beam spot size of our laser and
calculate the beam waist.

We used the Gaussian beam spot size equation to fit the
data.

15 \2 z: Distance from the laser
w(z) =w, |1+ (—2> w,: Beam waist
\ nWo A: Beam wavelength
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Beam Waist Measurement

Beam waist

2500

°  Horizontal axis

2000 x  Vertical axis

—
(o)
o
o

Sopt size [u m]

Beam width typical value: 250um

—h
o
o
o

Beam waist(um) Position(mm)
H

26011 -119
V 25311 419

500

0 500 1000 1500 2000
Distance from laser [mm]

Sep 131, 2017 2017 JPS Autumn meeting @ Utsunomiya University



Mode Matching
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Mode Matching
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Mode Matching
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Beam waist with lens Path 1

M2H=1.035,M2V=1.09
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Beam waist with lens Path 2

M2H=1.06,M2V=1.13
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Comparison

M2 H [0.9740.01 0.98+0.01

V| 1.0240.01 1.0410.02

H [261.24%5.41 |254.0646.48
Wo(um)

V 265424540 |254.9516.32

+ +

Z,(mm) |H__|879.141673 |896.7347.58

V | 884.5616.43 |897.94%7.09

MZ H 0.9710.01 1.0010.01

V. |1.02+0.01 0.98+0.01

H [261.244541 |261.63+4.42
Wo(um)

V. [265.4245.40 |261.87t4.46

+ +

Z,(mm) [H__|879.141673 |849.9016.09

V.  |884.5616.43 |844.89%6.31

M?: Beam quality factor
W,: Beam waist

Z,: Beam waist position



AOM Modulation

Frequency: 120 Hz

Lens AOM Laser
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Optical Follower Servo (OFS)

Purpose: Reduce the Relative Power Noise (RPN) of the laser
Reduce the harmonic noise of AOM

Optical Follower Servo RPN Requirement
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Relative Power Noise
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Future Work

1. Measure the Relative Power Noise with 20W

power

2. Measure the performance of Optical Follower

Servo (OFS)
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Summary

We used 20W high power laser in our Tx module.
The beam waist of our laser is 260 um.

We did mode matching and decided the type and the position of
the lenses and the position of AOM, and measured beam profile for

two paths
We modulated the AOM with 120 Hz sine wave.

We calculated the requirements of the RPN and built a OFS chassis

to reduce the noise.
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The end
Thank for your Lastemng!
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