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New control scheme for use during teleseismic earthquakes

Installation is very soon. (We’ve been talking about this for a while)

Discuss at CSWG because it uses several control choices not used 
before.

1. Routinely Change control based on predictions of the future.  
(done a few times in past)

2. Design for isolation below 100 mHz.

3. Do not isolate to minimize the inertial motion.  
Allow system to ride on the common-mode, and  
   only isolate on the local differential.
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Use the ground motion signal for low freq. control (Sensor Correction)

 
- Use the signals above ~100 mHz to isolate against the microseism

- Filter out signals below ~30 mHz to not couple measured ground tilt.

- Transition band has amplification (waterbed effect). OK if band is quiet.

isolateignore
transition

microseismic peak 
wind induced tilt
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assume this is residual tilt

low frequency tilt 
improved by up to 10x

Difference #1
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Difference #2

24

Jan 19, 2017 M6.8 EQ in Kirakira

In this case, the BLRMS hits ~ 3 microns/sec

IFO loses ~ 4 hours of Observation time.  

Nothing special about this event,  
     chosen because I had to time to follow up
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The velocity is quite manageable

but this is not an inertial signal
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Pick a shape that works better for the EQ motion
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M6.9 Valparaiso
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here ~ 8x better at 30 mHz, 
loosing edge at lower freq’s 
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IFO not lock 
at the time

IFO stayed 
lock

IFO lost lock Total

Number of 
events

51 403 71 525

O2 statistics - LHO

Sebastien Biscans, SEI log 1309

x  IFO stayed locked 
o  IFO lost lock

x  IFO stayed locked 
o  IFO lost lock

Earthquake impact for O2

O2 Earthquake statistics for LHO
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IFO not lock 
at the time

IFO stayed 
lock

IFO lost lock Total

Number of 
events

51 403 71 525

O2 statistics - LHO

Sebastien Biscans, SEI log 1309

x  IFO stayed locked 
o  IFO lost lock

Potential for improvement
O2 Earthquake statistics for LHO
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• We should be able to significantly improve robustness 
against Earthquakes.

• Part the benefit comes from having new tools (BRS, 
Seismon)

• Part of the benefit comes from changing the control flow/ 
isolation performance during observing time based on 
changing environmental conditions.

• Part of the benefit comes from controlling the seismic 
system in a non-local way, controlling relative motion 
instead of controlling the absolute motion.

• Implementation should be complete at LHO by April May. 
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What happens if you switch control modes late, 
and the EQ has already arrived?
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