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2012-11-21 H1:SUS-ITMY, Normalized Damping Filters
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2012-11-21 H1:SUS-ITMY, Calibrated Damping Filters
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Damping Loop Design

Magnitude
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Projected UIM Mass Actuator > Test Mass Noise Budget
H1.SUS-ITMY, L Test Mass Displacement
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Projected PUM Mass Actuator > Test Mass Noise Budget
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Damping Loop Design
H1.SUS-ITMY T
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Projected Sus. Point > Test Mass Seismic Noise Budget
H1.SUS-ITMY, T Test Mass Dlsplacement
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Projected Top Mass Sensor > Test Mass Noise Budget
H1.SUS-ITMY, T Test Mass Dlsplacement
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Projected Top Mass Actuator > Test Mass Noise Budget
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Projected UIM Mass Actuator > Test Mass Noise Budget
H1.SUS-ITMY, T Test Mass Displacement
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Projected PUM Mass Actuator > Test Mass Noise Budget
H1.SUS-ITMY, T Test Mass Displacement

6 F o zzzgi—pu|\/| LtoTSTT§
|—PUMTtoTSTT§
10 "k - |[—PUMVto TST T}
10 _PUMRtOTSTTE

 |—PUMPtoTST T}
10 ¢ |—PUMYto TST T}

10k %%5:5"'PUM TotaIT

e
o

Displacement [m/rtHz]
H
o

Frequency [HZ]



Displacement [m/rtHz]

Damping Loop Performance
H1.SUS-ITMY T Test Mass Dlsplacement

| — ReS|dual Selsmlc Noise
H —— Sensor Noise
— TOP Mass Actuator Noise |
| — UIM Mass Actuator Noise |
-21{|—PUM Mass Actuator Noise|

- = = =Total

0.1

1
Frequency [HZ]

10



Phase [deq]

Magnitude
il

Damping Loop Design

10" 10° 10" 10°

MIMO LUGF Phase Margins (red): [101 108 124] [deq]

MIMO UUGF Phase Margins (blue): [89.3 71  60.7] [deq]
180 7 T T T T T T

: : S : : S Plant [m/N] / 1
o | SISO OpenLoop

: Ll s == =MIMO O L L
L T[T p || ososummese

©
2
4
bl
™
b
S
c
=
5
S
j
o
—
S
-
N
]
H !
SISO Closed Loop /1 [|g
3
2
Q
£
(]
=l
5
7]
3
2
°
2
@
i<
o

o— Lokl
: : S R DR : : S Control [N/m] / 100

-1350 b
_180_' o G J L : : NI
10 10

Frequency [Hz]



e

Displacment [m/rtHz]
H
o

Projected Sus. Point > Test Mass Seismic Noise Budget
H1.SUS-ITMY, V Test Mass Dlsplacement

S —SUS. Pomt Lto TST V¢

~ |—Sus. Point Tto TST V||
| ——8us. Point Vto TST V

|——Sus. Point Rto TST V||

ETTH

""" ~ |——Sus. Point P to TST V|
Sus. PointYto TST V

..|===Total V .

Tl

| —BSC-ISI Goal

Frequency [Hz]



Projected Top Mass Sensor > Test Mass Noise Budget
H1.SUS-ITMY, V Test Mass Displacement
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Projected Top Mass Actuator > Test Mass Noise Budget
H1.SUS-ITMY, V Test Mass Displacement

= =
I
[ —
N

Displacement [m/rtHz]
H
o

L L L e e e """'""'"""’“”’1”“”’1”“”“?

|—TOPLto TST V|
|—TOPTto TSTV
|—TOP Vto TST V|
|—TOP Rto TST V||
|—TOPPto TST V|
TOP Y to TST V§
---TOP TotaIV |

Frequency [Hz]



Projected UIM Mass Actuator > Test Mass Noise Budget
H1.SUS-ITMY, V Test Mass Displacement
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Projected Sus. Point > Test Mass Seismic Noise Budget
H1.SUS-ITMY, R Test Mass Displacement
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Projected Top Mass Sensor > Test Mass Noise Budget
H1:SUS-ITMY, R Test Mass cement
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Projected Top Mass Actuator > Test Mass Noise Budget
H1.SUS-ITMY, R Test Mass Displacement
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Projected UIM Mass Actuator > Test Mass Noise Budget
H1.SUS-ITMY, R Test Mass Displacement
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Projected PUM Mass Actuator > Test Mass Noise Budget
H1.SUS-ITMY, R Test Mass Displacement
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Projected Top Mass Sensor > Test Mass Noise Budget
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Projected Top Mass Actuator > Test Mass Noise Budget
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Damping Loop Design
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Projected Top Mass Actuator > Test Mass Noise Budget
H1:.SUS-ITMY, Y Test Mass Dlsplacement
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Projected UIM Mass Actuator > Test Mass Noise Budget

H1:.SUS-ITMY, Y Test Mass Displacement
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Projected PUM Mass Actuator > Test Mass Noise Budget
H1:.SUS-ITMY, Y Test Mass Displacement
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Damping Loop Performance
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Projected ISI Seismic Noise Budget
H1.:SUS-ITMY, L Sus. Point Displacement
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Projected ISI Seismic Noise Budget
H1.SUS-ITMY, T Sus. Point Displacement
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Projected ISI Seismic Noise Budget
H1:SUS-ITMY, V Sus. Point Displacement
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Projected ISI Seismic Noise Budget
H1.:SUS-ITMY, R Sus. Point Displacement
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Projected ISI Seismic Noise Budget
H1.:SUS-ITMY, P Sus. Point Displacement
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Projected ISI Seismic Noise Budget
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