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[Objectives

Report status of e2e modeling

Results

o Calibrated floor motion

o Better Mode Cleaner

o Mode Matching Telescope in Detector.box

Comments/Suggestions



[Contents ]

Estimate the table top motion for a given ground
motion.

Make a Small Optic Suspension (SOS) box with
local damping, and find optimal gain settings to
damp the optic when estimated table top motion
IS given.

Create a Mode Cleaner (MC) box, and
Implement the length control for the mode
cleaner cavity.

Put all the optics (MCs, SM, and MMTS) In
order, and create the Input Optic (10) box.

Use the 10 box in Simligo, and run the
simulation for the entire detector.



Input Optics
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Table Motion
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Calibrating the Table Motion
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ITMX pend/yaw

with balanced OSEMSs
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OSEM sensor imbalance

UR=(P+Y+T)g,
UL=(P- Y+T)g,
LL=(P- Y- T)g,
LR=(P+Y-T)g,

OSEM P = UR+UL+LL+LR
= (P+Y+T)g, + (P-Y+T) g, + (P-Y-T) g5+ (P +Y-T) g,
=(91709,+05%0,4)P + (9,-0,-05%0,) Y + (9:+0,-05-0,) T

— O’ If 0.=0.=0..=

If g,=1.05, g,=9,=0,=0.95 9179279575

OSEM Y = UR-UL-LL+LR
= 0.1P+3.9Y+0.1T



ITMX pend/yaw
with pend/yaw ratio = 0.023

| Figure No. 1 I iJ ‘i Figure No. 2 I iJ

File Edit Miew Insert Tools  Window  Help

IDeE&s|I"A2/ | B8

|

File Edit “iew Insert Tools Window Help

IDeEa(RA2/ 227

1IZ|° IThAX wiith BSC4, free hang, ITkX w BSC4.be 1|:|_1 [Tha® with BSC4, free hang, IThixw BSC4.bc
- T — TR R e — T T =
i 3| —— ITM¥ calibrated DA

<] —— eZe big ULosem pend (pink) spectrum

S 1TM¥ calibrated DAG
i v | —— ede big ULosem yaw spectrum

magnitude

magnitude

10 ; i i i ! ! ! ! !
0 0.5 1 1.8 2 2.9 3 3.9 4 4.5 ] 0 0.5 1 1.8 2 2.9 3 3.9 4 4.5 ]
frequency (Hz) frequency (Hz)

Pendular Yaw



Mode Cleaner
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MC_LSC11_bscd — internal view =1} B
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MC Transmission and MC2 motion
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[I\/IC Transmitted Power
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MC Beam Motion
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Detector box

Detector_1 .Env Zaismic — internal view

&= rl—» PutvVee >i7> Genlioiss »F
|2

(P @roundssc 01 |

StackBSC_01 !

j—=—F Groundasc 02

+ StackBEC_0Z !

Werr groundesc_03

7 StackBEC 02 !

=P GroundBSC 05 "

v StackBIC 05

—L=—PF groundBsc_ 08 "

StackBSC_0&

" @roundHAM_01 "

StackHAM 01

= —F GroundHaM 02 "

StackHAM 0Z

L>—F GroundHaM 03

YYYYVYYVYY

YYYYVYYVYY




Status of 10 box: ]
[Contains MMT optics only

o




MMT1 motion effect on CARM and
DARM error signals
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[I\/IMT3 motion effect on CARM and ]
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Power Behind ETMXx due to MMT1 ]
and MMT3 motion
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Power Behind ETMx due to MMT
optics motion
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[Summary

Produced a better representation of the table
translational and yaw motion

Created a Mode Cleaner box with Length
Sensing Control

Put the Mode Matching Telescope into Detector
box

Will continue investigating the effect of table
motion on the optic and the resultant beam
motion

Will include Mode Cleaner box in Detector box
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