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Introduction
Interferometer 
consists of 
many mirrors.

All mirrors must be 
controlled  

at precise position.

• DARFPMI 
(Dual Recycled Fabry-Perot 
Michelson Interferometer) 

• The interferometer has  
5 DoF (Degrees of Freedom) 
in length to be controlled. 

Lock

• DARM 
• CARM 
• MICH

• PRCL 
• SRCL

5 DoF



3

Motivation

• KAGRA has not yet achieved full DRFPMI locking. 
There is a demand for a tool to support the 

commissioning of full locking.

We developed GUI for simulation tool.

And we want to use it  
more visually easy.

We can use Finesse  
for this.
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Finesse (Frequency domain INterfErometer Simulation SoftwarE)

• We can use the tool called Finesse. 

• Finesse is an interferometer simulation 
program. 

• This tool calculates ISC signals 
in our specified interferometer 
configuration (Kat format file). 

• kat format is Finesse's own format  
for reading configuration file.

Kat format file



5

Mirror sweep

Plotting the transmitted light while sweeping microscopic mirror 
position of a Fabry-Perot resonator. 
When the mirror is moved, the laser does not resonates and the 
transmitted light of the cavity is reduced.

Example ) Fabry-Perot resonator

Finesse (Frequency domain INterfErometer Simulation SoftwarE)

Resonating
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Advantage of developed GUI
• Previously 

• We need to know the syntax of Finesse because the configuration file  is created in Kat 
format. 

• We have to verify the correctness of the created models individually when we create our 
own interferometer models for simulation. 

• What we did 

• We developed GUI. 

• We do not have to know the syntax of Finesse using this GUI. 

• We verified the correctness of created configuration file. 

• We've included the checked model for use in the GUI.（Chiaki’s talk）
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Advantage of developed GUI

Kat format file

GUI

• DoF to move 
• Ports to put PDs

Speeding up  
the commissioning process

visually easy  
to select Fast

We select
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Development environment
• This GUI works in python. 
→ GUI works in Windows, Mac, Linux. 

• pykat (Finesse) 
A package for python that allows 
Finesse to be used in python. 
• Pysimplegui 
A python package for creating 
GUIs. 
(A wrapper for Tkinter that makes 
it easier to use.)

Anaconda 
Tools to manage python packages 
for Windows, Mac and Linux.

Pykat (Finesse)

Pysimplegui

Installed using Anaconda
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1. Making GUI for Simulation modes 

• sweep 
we can see power, amplitude and demodulated signal. 

• Transfer Function 
we can see transfer functions of each modulation frequency 
components. 

2. Making GUI for changing optical parameters 

3. Export results

Features of GUI
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Power detector

Ports selection menu

The DoF setting to sweep is DARM  
and the selected port is only AS.
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Amplitude detector

Ports selection menu

The DoF setting to sweep is DARM and 
the selected ports are TMSX.

“Carrier”, “f1 upper”, “f1 lower”,  
“f2 upper” and “f2 lower”  
sideband fields are selected.

Amplitude detector
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Demodulated signal
The DoF setting to sweep is DARM  
and the selected ports are AS.

Demodulation frequency is 16.881 MHz 
and demodulation phases is Qphase.

additional setting menu 
• Port 
• Demodulation frequency 
• Demodulation phase
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1. Making GUi for Simulation modes 

• sweep 
we can see power, amplitude and demodulated signal. 

• Transfer Function 
we can see transfer functions of each modulation frequency 
components. 

2. Making GUI for changing optical parameters 

3. Export results

Features of GUI
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Transfer function

additional setting menu 
• Port 
• Demodulation frequency 
• Demodulation phase

The DoF setting to sweep is "DARM"  
and the selected ports are AS.

Demodulation frequency is f1. 
Demodulation phase is Qphase.
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1. Making GUi for Simulation modes 

• sweep 
we can see power, amplitude and demodulated signal. 

• Transfer Function 
we can see transfer functions of each modulation frequency 
components. 

2. Making GUI for changing optical parameters 

3. Export results

Features of GUI
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Parameter option

When  option checkbox selected,  
Additional menu appear.
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Parameter option

BS

X-arm 
length
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Parameter option

• The value of curvature is 
added to the mirror. 
• The mode will be generated 
up to the number we select 
here.

Not using  
attr command

Added  
attr command

Mirror Mirror Mirror Mirror
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1. Making GUi for Simulation modes 

• sweep 
we can see power, amplitude and demodulated signal. 

• Transfer Function 
we can see transfer functions of each modulation frequency 
components. 

2. Making GUI for changing optical parameters 

3. Export results

Features of GUI
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Export results
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Cross Check the GUI

Motivation 
• Ifo-models are models written in Finesse syntax, independent 

from the GUI, and confirmed to be computed correctly 
analytically. 
　We run the same simulation with Ifo-models and GUI 
configuration files respectively, compare the results. 

• When using GUI options to set optical parameters set in ifo-
model to GUI, we check if the changes are reflected  
　in the GUI configuration file. 



Method 
・We use the Python package to output two configuration files. 
・We plot the results of both in a single figure. 

・ We set the ifo-models parameter in the GUI  
in the GUI options. 

・The following conditions must be met. 
(interferometer configuration, simulation mode, PD type, DoF,  
port put PD)
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Example) DRFPMI  DoF: DARM  port: AS

simulation mode: Sweep 
PD type: Amplitude detector 
 (f1,f2 =sidebands)

simulation mode: Transfer function 
PD type: Demodulated signal 
(I=in phase, Q=quadrature phase)
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Result



• We tried most of the functions of the GUI  
and found that the results of ifo-models and the GUI. 
The ifo-models and GUI results matched for all simulation results. 

• We looked at the output GUI configuration file  
and confirmed that reflected parameters setting.
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Summary
• We developed GUI that makes it easy to use Finesse for KAGRA commissioning. 

• There are two types of simulation mode. 

• In sweep option,  
we can see power, amplitude and demodulated signal. 

• In transfer function option,  
we can see transfer functions of each modulation frequency components. 

• Future tasks 

• Implementation of simulation mode sensitivity. 

• Implementation of mirror map.


