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Seismic Platform 
Interferometer Prototypes 
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• Concept proposed by Ronald 
Drever1 

• Tested at University of Tokyo as 
Suspension Point Interferometer2

G2401862

1 10.1088/0264-9381/19/7/406
2 10.1016/j.physleta.2004.04.066

From 2:

https://iopscience.iop.org/article/10.1088/0264-9381/19/7/406
https://www.sciencedirect.com/science/article/pii/S0375960104006231


Tilt and length couplings
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Tilt to length coupling

• Suspension points are offset 
from ISI rotation points

• ISI pitch and yaw move mirrors 
in horizontal displacement 

Tilt to horizontal coupling

• Differential measurement from 
vertical seismometers

• Vertical ground motion is large 
compared to ground tilt

• Tilt of platform is interpreted as 
horizontal motion

Length to tilt coupling

• 2 wire top mass suspension is 
soft in pitch 

• Length drive pitches top mass

• Top mass pitches test mass

l

GS13

G2401862



Control noise

4

LHO log #80215 by 
Camilla Compton, Sheila 

Dwyer, Victoria Xu and 
taken from G2401844 by 

Elenna Capote

G2401862

https://alog.ligo-wa.caltech.edu/aLOG/index.php?callRep=80215
https://dcc.ligo.org/LIGO-G2401844


Seismic Platform 
Interferometer Prototypes
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• Concept proposed by Ronald 
Drever1 

• Tested at University of Tokyo as 
Suspension Point Interferometer2

• Test at Stanford University3 and AEI 
Hannover4 as Seismic Platform 
Interferometer

➢Prototype for LIGO Hanford 
Detector

G2401862

1 10.1088/0264-9381/19/7/406
2 10.1016/j.physleta.2004.04.066
3 LIGO-P1300043
4 10.1038/s41598-023-29418-x

https://iopscience.iop.org/article/10.1088/0264-9381/19/7/406
https://www.sciencedirect.com/science/article/pii/S0375960104006231
https://dcc.ligo.org/LIGO-P1300043/public
https://www.nature.com/articles/s41598-023-29418-x


Seismic Platform 
Interferometer (SPI)

Seismic Platform Interferometer Pathfinder
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• Measure tilt and differential 
displacement between 
Internal Seismic Isolation 
(ISI) systems

• Explorative pathfinder 
between vacuum chambers 
HAM2 and HAM3 at LHO

• Host to input mode cleaner 
and power recycling  mirrors

• Installation after O4!

G2401862

HAM3

HAM2



Length sensing: interferometer

Steering Mirrort

Beamsplitter

Fiber collimator in fixed mount

PD

Lref

Lmeas

Curved Mirror

HAM2HAM3
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+Y

SPI LONG

7G2401862

From: LIGO-G2301177

https://dcc.ligo.org/LIGO-G2301177


Performance
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SPI LONG Noise, FSS

G2401862



Angular sensing: optical lever 

L = ~16 mC A

D B

Follower RZ Signal across L L

9G2401862

From: LIGO-G2301177

https://dcc.ligo.org/LIGO-G2301177


Angular sensing

C A

C DC A

BD

Common Y Rejected

L = ~16 mC A

D B

Follower RZ Signal across L L

10G2401862

From: LIGO-G2301177

https://dcc.ligo.org/LIGO-G2301177


Angular sensing

C A

C DC A

BD

Common Y Rejected

C A

BD

Differential Y across L is a Noise Limit

L = ~16 mC A

D B

Follower RZ Signal across L L

11G2401862

From: LIGO-G2301177

https://dcc.ligo.org/LIGO-G2301177


Performance: upper limit
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G2401862

C A

BD

Differential Y and Z across L is a Noise Limit

From: LIGO-G2301177

https://dcc.ligo.org/LIGO-G2301177


Responsivity
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• Simulation with IfoCAD available on git.ligo.org

G2401862

Coupling 
coefficients 
(abs/rad)

QPD1 (abs) QPD1 lens (abs) QPD2 (abs)

HAM3 (rad) -4611 -5118 0

HAM2 (rad) -239 -242 48325

HAM3, QPD1

HAM3, QPD2

HAM2, QPD1

HAM2, QPD2

https://www.aei.mpg.de/ifocad
https://git.ligo.org/spi/simulation/-/tree/main/beam-tracing/ifocad?ref_type=heads


Integration
HAM2 HAM3
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Mode cleaner

Power recycling cavity

SPI

G2401862

Arnaud Pele, Eddie Sanchez



Timeline and status

15G2401862

• O4 ends

• Installation starts

June ’25Nov ’24 Jan ’25Oct ’24

• Procurement 

finished

Mar ’25

• First article: In-air 

version of HAM2 

and HAM3 

breadboard

• Final design report

• Clean assembly• RF generation (Josh, Daniel, 

Jeff)

• In-air laser box (Marc, Mark) 

• HAM3 breadboard (Eddie)

• HAM2 breadboard (Bram+)

• QPD cleaning (Josh)

• Fiber collimator (Sina/Arnaud)

• Electronics (Jeff+)

• CDS model, screens, filters 

(Sina, Jeff)

Now

✓ Concept approved

✓ Fiber based laser preparation

✓ PSL light pick-off laid-out

✓ Transport fibers ordered

✓ Electronics and wiring 

diagram

✓ Small footprint mirror mount



Resources
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• SPI Document Tree Trunk

• Bill of materials

• Git repository

• Detailed presentation 

• Initial design report 

• Final design report 

G2401862

https://dcc.ligo.org/LIGO-E2400121
https://docs.google.com/spreadsheets/d/1Cp8rZY__h1642V8wUOc6FVXmmVXBwgyzU2Qmbs-0qJs/edit?gid=1495163509#gid=1495163509
https://git.ligo.org/spi/simulation
https://dcc.ligo.org/LIGO-G2301177
https://dcc.ligo.org/LIGO-M2300216
https://dcc.ligo.org/LIGO-M2400262
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