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Assuming SRCL2DARM(ZDET,HiPwr) TF from T080192
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2022-10-31 HLTS, Calibrated Damping Filters

Calibration = 66.01 [(sens ct/m) . (N/drive ct)] or [(sens ct/rad) . (N.m/drive ct)]
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Projected Sus. Point > Optic Seismic Noise Budget

H1:SUS-SR3, L Optic Displacement
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Projected Top Mass Sensor > Optic Noise Budget

H1:SUS-SR3, L Optic Displacement
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Projected M1 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, L Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TOP, State: lp
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Projected M2 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, L Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Projected M3 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, L Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn

c
re

a
te

d
 b

y
 d

e
s
ig

n
_

d
a

m
p

in
g

_
H

L
T

S
_

2
0

2
2

1
0

3
1

_
H

1
S

R
3

_
2

0
b

it
D

A
C

s
_

H
1

H
A

M
5

IS
I 

o
n

 0
9

-N
o

v
-2

0
2

2
 ,

 J
. 

K
is

s
e

l

M2 L to M3 L

M2 T to M3 L

M2 V to M3 L

M2 R to M3 L

M2 P to M3 L

M2 Y to M3 L

M2 Total L



10
-1

10
0

10
1

10
2

Frequency [Hz]

10
-22

10
-21

10
-20

10
-19

10
-18

10
-17

10
-16

10
-15

10
-14

10
-13

10
-12

10
-11

10
-10

10
-9

10
-8

10
-7

10
-6

10
-5

D
is

p
la

c
e

m
e

n
t 

[m
/r

tH
z
]

Damping Loop Performance
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MIMO LUGF Phase Margins (red): [71       151       116       142] [deg]

MIMO UUGF Phase Margins (blue): [97.7       109      75.8        52] [deg]
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Projected Sus. Point > Optic Seismic Noise Budget

H1:SUS-SR3, T Optic Displacement

c
re

a
te

d
 b

y
 d

e
s
ig

n
_

d
a

m
p

in
g

_
H

L
T

S
_

2
0

2
2

1
0

3
1

_
H

1
S

R
3

_
2

0
b

it
D

A
C

s
_

H
1

H
A

M
5

IS
I 

o
n

 0
9

-N
o

v
-2

0
2

2
 ,

 J
. 

K
is

s
e

l

Sus. Point L to M3 T

Sus. Point T to M3 T

Sus. Point V to M3 T

Sus. Point R to M3 T

Sus. Point P to M3 T

Sus. Point Y to M3 T

Total T

PRCL HAM-ISI Goal

SRCL HAM-ISI Goal



10
-1

10
0

10
1

10
2

Frequency [Hz]

10
-21

10
-20

10
-19

10
-18

10
-17

10
-16

10
-15

10
-14

10
-13

10
-12

10
-11

10
-10

10
-9

10
-8

10
-7

10
-6

10
-5

D
is

p
la

c
e

m
e

n
t 

[m
/r

tH
z
]

Projected Top Mass Sensor > Optic Noise Budget

H1:SUS-SR3, T Optic Displacement
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Global Control Transfer Functions to Optic
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Projected M1 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, T Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TOP, State: lp
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Projected M2 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, T Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Projected M3 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, T Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Projected Sus. Point > Optic Seismic Noise Budget

H1:SUS-SR3, V Optic Displacement
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Projected Top Mass Sensor > Optic Noise Budget

H1:SUS-SR3, V Optic Displacement
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Projected M1 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, V Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TOP, State: lp
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Projected M2 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, V Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Projected M3 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, V Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Damping Loop Performance

H1:SUS-SR3 V Optic Displacement
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Projected Sus. Point > Optic Seismic Noise Budget

H1:SUS-SR3, R Optic Displacement
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Projected Top Mass Sensor > Optic Noise Budget

H1:SUS-SR3, R Optic Displacement
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Projected M1 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, R Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TOP, State: lp
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Projected M2 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, R Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Projected M3 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, R Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Damping Loop Performance

H1:SUS-SR3 R Optic Displacement
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H1:SUS-SR3 P
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Projected Sus. Point > Optic Seismic Noise Budget

H1:SUS-SR3, P Optic Displacement
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Projected Top Mass Sensor > Optic Noise Budget

H1:SUS-SR3, P Optic Displacement
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Global Control Transfer Functions to Optic
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Projected M1 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, P Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TOP, State: lp
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Projected M2 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, P Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Projected M3 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, P Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Damping Loop Performance

H1:SUS-SR3 P Optic Displacement
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Damped Impulse Response

H1:SUS-SR3 Y

c
re

a
te

d
 b

y
 d

e
s
ig

n
_

d
a

m
p

in
g

_
H

L
T

S
_

2
0

2
2

1
0

3
1

_
H

1
S

R
3

_
2

0
b

it
D

A
C

s
_

H
1

H
A

M
5

IS
I 

o
n

 0
9

-N
o

v
-2

0
2

2
 ,

 J
. 

K
is

s
e

l

M1 Y > M3 Y: 1.8 [s]

M2 Y > M3 Y: 1.79 [s]

M3 Y > M3 Y: 1.7 [s]



10
-1

10
0

10
1

10
2

Frequency [Hz]

10
-21

10
-20

10
-19

10
-18

10
-17

10
-16

10
-15

10
-14

10
-13

10
-12

10
-11

10
-10

10
-9

10
-8

10
-7

10
-6

10
-5

D
is

p
la

c
m

e
n

t 
[r

a
d

/r
tH

z
]

Projected Sus. Point > Optic Seismic Noise Budget

H1:SUS-SR3, Y Optic Displacement
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Projected Top Mass Sensor > Optic Noise Budget

H1:SUS-SR3, Y Optic Displacement
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Global Control Transfer Functions to Optic

H1:SUS-SR3, Y
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Projected M1 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, Y Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TOP, State: lp
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Projected M2 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, Y Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Projected M3 Mass Actuator > Optic Noise Budget

H1:SUS-SR3, Y Optic Displacement

DAC Noise: 20bit, 200e-9*sqrt((50./f).
(3/2)

 + 1) V/rtHz

Driver Type: TACQ, State: acqOfflpOn
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Damping Loop Performance

H1:SUS-SR3 Y Optic Displacement
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Total
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Projected ISI Seismic Noise Budget

H1:SUS-SR3, L Sus. Point Displacement

c
re

a
te

d
 b

y
 d

e
s
ig

n
_

d
a

m
p

in
g

_
H

L
T

S
_

2
0

2
2

1
0

3
1

_
H

1
S

R
3

_
2

0
b

it
D

A
C

s
_

H
1

H
A

M
5

IS
I 

o
n

 0
9

-N
o

v
-2

0
2

2
 ,

 J
. 

K
is

s
e

l

BSC-ISI ST2 X > Sus. Point L

BSC-ISI ST2 Y > Sus. Point  L

BSC-ISI ST2 RZ > Sus. Point  L

BSC-ISI ST2 Z > Sus. Point  L

BSC-ISI ST2 RX > Sus. Point  L

BSC-ISI ST2 RY > Sus. Point  L

Total L

PRCL HAM-ISI Goal

SRCL HAM-ISI Goal
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Projected ISI Seismic Noise Budget

H1:SUS-SR3, T Sus. Point Displacement
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Projected ISI Seismic Noise Budget

H1:SUS-SR3, V Sus. Point Displacement
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Projected ISI Seismic Noise Budget

H1:SUS-SR3, R Sus. Point Displacement
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Projected ISI Seismic Noise Budget

H1:SUS-SR3, P Sus. Point Displacement
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Projected ISI Seismic Noise Budget

H1:SUS-SR3, Y Sus. Point Displacement
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Projected Input Top Mass Sensor Noise Budget

c
re

a
te

d
 b

y
 d

e
s
ig

n
_

d
a

m
p

in
g

_
H

L
T

S
_

2
0

2
2

1
0

3
1

_
H

1
S

R
3

_
2

0
b

it
D

A
C

s
_

H
1

H
A

M
5

IS
I 

o
n

 0
9

-N
o

v
-2

0
2

2
 ,

 J
. 

K
is

s
e

l

L [m/rtHz]

T [m/rtHz]

V [m/rtHz]

R [rad/rtHz]

P [rad/rtHz]

Y [rad/rtHz]

Raw Sensor Noise [m/rtHz]


