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Motivation

» Lock acquisition design in progress

e Angular instability Isamajor issue of
AdvLIGO

e Table yaw source unidentified

Outline

o Statusreport on AdvLIGO e2e seismic
models

e Study on table top yaw motion
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Status

Avallable Under development
BSC - simple -Full-Dimension model by
(help needed!) | Parameterized | Active SEI group

model -Impul se response confirmed

- Low freq response not understood

HAM - smple - Soft HAM model by HAM
(help needed!) | Parameterized | SAS group

model
Quad sus - State Space

Triplesus (BS)
Triplesus (MC)

matrix w/ and | - Model structure damping
w/o violin

modes
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DAQfloor X at LLO HAM1 asgnd X, gnd vy inputs
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LIGO | HAM and ground/table Y aw

Ground yaw = i(eu —~ av) Ks (@): measured at LLO
2 0y  OX 5
) %{ikl u(y,t)=ikav(xt)} P Q)
“kfuynivoenr  — (A |
ur(y)

U--U. Xfer| v.-v. xfer
e | ¢ | North

igu(y.) igv(yt)  ugy)
4, . ¢y additional phase delay due to
different u-u (v-v) transfer rate between e
north and south (east and west)
Tableyaw = 1Ky, Ur (Y,) - 1Ky, Vr (X,) x (u) South

y (V)
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Two scenarios for table Y aw

Case 1: Yaw to Yaw + additiona Y aw on table OSEM
Y aw

OSEM TableYaw

Yaw \/\/
Tableu(y)

Table Yaw Table u(y+l)

= =

Ground Yaw

N

Case 2: Yaw to Yaw only

A/—V

Ground u(y) X '
/ |

Table Yaw Y aw

Compare resultant SOS OSEM yaw with
DAQ OSEM yaw

Ground Yaw
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Ground (base)table yaw models

Casel: Yaw-yaw & T-T

phase delay Yaw
> " T-T ¢ delay » SOS.box model -~
¥ Stack.box [ table Yaw.box | & \
Base X | ' OSEM Yaw out
BaseY = - mmm e Suspointyawin @~ T T T T T T T 7
Base Yaw ——»OSEM Yaw out
Stack.box ; ’
\ > Yy sOSbhox | T — 7 e
DAQ base pos signal created from 2:Y aw-yaw xfer only
L1:SEI-MC1_POS H1 INMON, etc compare table Y aw model

DAQ OSEM Yaw (MC1)
L1:SUS-MCL1_SUSYAW _INMON
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L1:SEl-pos H sensors

L1:SEI-MC1_POS H1 INMON

H2 H1

5 X X =(H1-H2-H3+H4)/4* cos30°

Y =(-H1-H2+H3+H4)/4* sin30°

Y aw=(-H1+H2-H3+H4)/4L

s o

H3 H4

<€ >
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OSEM Yaw DAQ and e2e (1)

OSEM Yaw DAQ and e2e (normal base input to stack)
HAM U-U/V-V (measured)

at 1.5/1.6 Hz HAM U-U/V-V (measured)

- LEO +DAQ MC1 OSEM yaw psd
S 1E05 Divided by 5.00E+02
= ,
(qv]
> 1.E-06 1
= " Case 1 OSEM yaw
0y 1E-07 | y
o
O 1E0R
< 1.E-08

1.E-09 - Case 2 OSEM yaw

0 1 2 3 4
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OSEM Yaw DAQ and e2e (2)

DAQ OSEM Yaw (au)

OSEM Yaw DAQ and e2e ( (X10 table/base input)

1.E-04

HAM U-U/V-V (theory) || HAM U-U/V-V (theory) | | ¢ DAQ MC1 OSEM yaw
eh 15/1.8 Hz al 2413.2 HZ

=
m
o
[

1.E-06

!A
m
o
N

1.E-08

s Case 1 OSEM yaw

Table yaw x10
Base yaw x1
Case 2 OSEM yaw

Base yaw x10

psd Divided by 5.00E+02
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e2e HAM1 tableyaw & DAQ MC trans Y aw

e2e HAM1 yaw and DAQ trans MC yaw
1.E-05 ——e2e HAML yaw u
——DAQ 27 05 3 47.txt trans MC Foldi ng mirrors
yaw
1606 | | / \\
. BRSNSV
LE07 { ‘: ] —
i MC
v/
LE08 | ! —
0 05 1 15 2 25 3 35 4 45 5
freq (H2) Quad sensor

MC trans quad sensor for HAM table yaw monitor?
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Thank you.
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Two scenarios for table Y aw

Case 1: Yaw to Yaw + additiona Y aw on table
Gnd Yaw - Table yaw

Gnd uat Ypon 2 Tableuat ypon ) Stable yaw dueto A¢
Gnduatyg, 2 Tableuat gy i — U-Usoun @Nd U-Upoy, —>Total table yaw

Gndv at Xgq =2 Tablevat Xgq —
Gnd v at Xeq =2 TablEeV at X;aq

Stable yaw dueto A¢——
— V-V, g AN V-V

A

Ug(t)
_ .. : G
C& 2' Y a/v t( TWO METHODS TO ESTIMATE TABLE MOTION

GndYaw > T

SSSSSSS

Compare result :
DAQ OSEM VY uccewromerr

U (t+At)

Fig. 2illustrates validation procedure 00-7 14



Ground & AdvLI1GO BSC psd

displacement (m/rHz)

DAQ gnd Displacement of stage1&2 with ground motion at
HAM2
HEOS 1.E-06
1606 | T 1807 |
=108 [! K
1.E-07 - " o
@ . stg 2X
§ 1E-09 ﬂ‘\\x\:%;: : ———stgly
1.E-08 - ‘—;‘;1 E-10 M stg 2Y
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) f (Hz)
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OSEM gain tests

osem yaw (rad/rHz)

Various OSEM gain (normal base motion)

ey my osem yaw normal

r . = My 0sem yaw normal

my osem yaw normal

0 1 2 3 4 base osem/optlev g=2/0

= my osem yaw free hang

| M L normal base
fons nggtentigtn® "y
a

base osem/optlev g=1/0

base osem/optlev g=5/0

f (Hz)
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