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a)COnStruction of100(Input Optics)bOx

Using the LOS/SOS boxes that we constructed in the last LSC period,we started

constructing an e2e box to simulate the input optics(theloo box).Currently,the 100

box contains a SM(Steering mirror)bOXand a MMT(Mode Matching Telescope)chain

box.Theヽ 在ヽ4T chain box consists oftwo SOS boxes representing「砿ヽ 在Tland MMT2,

and one LOS box representing M なヽT3.By giving a realistic table―top mOtion to each of

these boxes as the FneChanical input and an optical fleld to the SM box as the optical

inputto the IOO box,we simulatcd the pointing nuctuation ofthe output laser bearn to

the beani splittero When the optical input、vas rnechanically quiet,the pointing fluctuation

ofthe 100 output beam shows the same level of6ptical coupling to higher order modes

as analytical lstirnation.We found h戸O bugs in the e2e and reported to the e2e sirnulation

group atthe LIGO Lab,Caltech.

b)Estimation ofHAM table top mOtiOn

We continued estimation ofthe HAM table―top rnotion using the LOS and SOS e2e
boxcs,The translational table―top motion was estirnated fronl a theoretical,suspension―

point―to―pcndular―motion transfer function ofa small optic and its actual pendular motion

recorded via the data acquisitlon channel at LLOo We gavl this table motion to the c2e

box representing a large optil on the same table,and compared the calculated pendular

motiOn ofthe large optic、vith its actual rnotion recorded concurrently with the smali

optic's pendular motion.Ifthe table‐top motion is estimated correctly,the calculated and

rccorded iarge optic's rnotions should be ciose to each other.We preforlned this test fbr

various iocal damping gain settings.COnsequently,、ve found thatthe power spectrunl of

t h e  c a l c u l a t e d  p e n d u l a r  m o t i o n  s h o w e d  g o o d  q u a l i t a t i v e  a g r e e m e n t  w i t h  t h e  e x p e r i m e n t a l

power spectrum,We performed the same test for the yaw degree of freedOm.However)
the agreement beいween the resuitant numerical and experirnental power spectra is not as

g o o d  a s  t h e  c a s e  O f t h e  p e n d u l a r  d e g r e e  o f i e e d o m . W e  s u s p e c t  t h a t  t h i s  i s  a t  l e a s t  p a r t l y
because the optic's yaw motion is coupled、vith the pendular rnotion via imperfect
diagonalization Ofthe local damping setto rnatrix;i.e.,when the local damping control

signal corrects the pendular rnotion,it excites yaw and pitch lnotion due to imbalanced

gain in the coll aotuators.Itis necessary to modei this effect properly in the e2e
SiFnulation so that theoretical transfer function in the yaw motion becomes lnore realistic,

We、vill continue this investigation.

We reported some ofthese results at the 70th annual rneeting ofthe Southeastem Section

ofAmerican Physics society(WilmingtOn,NC,6 Nov,2003).


