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A model of the detector:
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Recommendation: Make a drawing of what 
you’d like to model.  

Then write or import a kat-script that 
represents the interferometer we want to 
simulate.



Check and modify parameters:
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Adjust recycling cavities
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Adjust recycling cavity lengths to fulfil 
requirement (design).



Check sensitivity:
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But before this step, it is important to set the 
parameter of propagation of the fundamental 
mode to ‘False’.

Note: Here we are experimenting also with the 
‘inspiral_range’ module from Pygwinc.
https://git.ligo.org/gwinc/inspiral-range

https://git.ligo.org/gwinc/inspiral-range


Check sensitivity:
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But before this step, it is 
important to set the parameter 
of propagation of the 
fundamental mode to ‘False’.

The models have this parameter 
as ‘True’ by default, thus we get 
an unwanted working point with 
a low sensitivity.



Finding and operating point: Pre-tuning
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Following these steps:

• Only use main carrier field in the 
following steps.

• Remove any cross-coupling between 
the two arms, so we can tune them 
independently from each other.

• Arm cavities are on resonance.
• Interferometer at the dark fringe.
• PRC is on resonance.
• SRC is on resonance. 
• SRC is in the condition for Resonant 

Sideband Extraction (RSE).
• Restore the modulators.



Finding and operating point: Pre-tuning
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Check each relevant figure of merit:
• Maximum power circulating in the arms.
• MICH tuned to dark fringe.
• PRCL tuned for maximum power inside the PRC.
• SRCL tuned for minimum power inside the SRC.
• DARM tuned for minimum power on B1.



Check sensitivity, plot DARM TF.
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The sensitivity can be improved with a locking scheme 
and not only the pre-tuning process.

We can check the DARM TF too. However, we should be 
checking more figures of merit.

* Other figures of merit? Green lights, sensitivity in Mpc.



Identify and Optimize a Sensing matrix
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Define a sensing matrix:

Optimize demodulation phases:



Check error signals
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Define a control scheme
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Define the locking scheme for each DoF.

Note that this step is performed in the 
initialization of the Virgo model when using 
the finesse-virgo package.



Optimize lock gains
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Here we compute the gain of the PDH 
signal at the DC value of the TF from the 
DoF motion to the PDH response.

Then, we adjust the gain to be 
the reciprocal of the optical gain 
at DC.



Run locks
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We run the locks with the 
current readout of DARM.

* Other figures of merit? Green 
lights, sensitivity in Mpc…



Change DARM from RF to DC readout
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* Other figures of merit when 
designing? Green lights, sensitivity in 
Mpc…

Check if this step gives us a good sensitivity level.



Compute TF and cross couplings.
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We can compute these TFs with 
the FrequencyResponse() from 
finesse analysis actions.

Note that its usage has changed.



Compute TF and cross couplings.
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Repository: 
https://git.ligo.org/virgo/isc/finesse/enzo_tapia/
-/tree/main/2024/LSC_cross-couplings


