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LIGO
Gravitational Wave Detector
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LIGO
Gaussian Beam and its Properties
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LIGO

Mode Matching
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Amplitude Coupling
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LIGO
Cavity Modes

Hermite-Gaussian Modes
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LIGO
Gouy Phase

Gouy Phase vs z/zR
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LIGO

Misalignment
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Cavity Axis
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c) Waist size mismatch
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Issues with Current Setup

LIGO Il 8

Form F0900040-v1




LIGO Understanding Better the Current
Issues

Representation of the beam field
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Operator of the entire alignment System
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LIGO
Current Mode Matching

Green Transmission vs. Position of the Peaks in the Vector

TheourclelndmatesthePeaksuseforcalculatmgtheModeM|smatch|rModeMatChlng: 09215
IS e O __________________ — S T € SO R o ]

10

107 b 0 O — -

Green Transmission

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA S e e R
1.38
Position of the Peaks in the Vector x 10

LIGO-GO9xxxxx-v1

LIGO Il 10

Form F0900040-v1



Gouy Phase (degrees)

LIGO

Gouy Phase

Beam Path Summary:

Predicted Mode Matching and

ourth mirror
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LIGO Gouy Phase

Ay Displacement vs. Mirrors Angles of New Setup
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LIGO
New Optical Table Setup
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LIGO
Matrix Sensing
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LIGO
Matrix Sensing

X o,
= M o
) _ & g 1 d |-
Xy _ -2, 1-g.g, 6,
] Xo | 1 d 81 d 0,
1-g8, 1-g.4,

LIGO-G09xxxxx-v1
LIGO Il 15

Form F0900040-v1



LIGO
Input Mode Cleaner

Mode Cleaner Configuration
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LIGO

its Gouy Phase

Current Setup and

e
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LIGO New Optical Setup and its
predicted Gouy Phase
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LIGO
Future Plan

® Characterize the Xarm Green upgrade, which include
measuring how perpendicular the PZTs mirrors are,
measure the mode matching

® We need to implement the new optical table layout for
the IMC

® The control negative feedback system need to be
upgrade so that it keep the mode cleaner lock

® Characterize IMC
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LIGO

Back Up Slides

Solution of the Wave Equation

u(x,y,z) =

1
q(z)

Mirror Operator

M,

1
26,

LIGO-GO9xxxxx-v1

2 2 2 2
X“+y" x"+y

exp|-Jjk

-2i6,
1

2R(2)

w?(2)

Propagation operator

P=¢e"

LIGO Il

1
0

0

e

n

21

Form F0900040-v1



LIGO
Pound Drever Hall Technique

, Actuator
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