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Who am |?

e ‘Scientific programmer’, full-time Finesse maintainer since September

e Take care of the non-science stuff:
o Usability
o Bug fixing
o Releases
o Code quality and structure

e Please contact me for any questions/issues/suggestions
e Don’t understand all the science (yet)



What is Finesse?

v 2023

v map_tools
> __pycache__
> docs

e Frequency domain interferometer simulation - e

ETMO05_S1_finesse.txt
ETM07.h5
software

J Main_Functions.pdf

@ map_tools.ipynb

e We simulate interferometers in Python Sy o

J OSCAR_presentation.pdf
C Plot_PSD.m

(Cython for speed) B
e Use jupyter environments for
iterative/interactive investigation

> OUTLINE
> TIMELINE

CPO4_TWF_avge6_final_...

@ map_tools.ipynb ® @ map_tools.py 9+ C Plot_PSD.m

map_tools > B map_tools.ipynb > @ # Loading reference 1d psd
+ Code -+ Markdown | [> RunAll = Clear All Outputs ‘O Restart

D v

[122]

DL R R A

info.txt o

Variables -

# Cutting to a smaller part of the map
cut = 0.2505
x,¥,A = rect_crop(x_org, y_org, A, cut, cut)
#A[np.where(R>psd_range/2.0)1=0
A = remove, tilt _piston(x,y,A, 0.051)
plot_map(x,y,A)
RIS = map_RHS(A)
print(f"Original map size: {x_extent:.2f} x {y_extent:.2f} m")
print(f"Cutting a part of length {cut}")
print(f"Original map RMS1: {RMS1}")
print(f"Cut map RMS: {RMS}")
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Interferometer as graph
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Interferometer as graph
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Interferometer as graph

e Nodes/Ports: Optical, Signal or Mechanical
e Edges/Spaces: Matrices transforming the light vector
e Place detectors wherever you want!



Interferometer as graph
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from finesse import Model

Katscript m = Model ()
Component type m.parse(
Component name XAl
Component specification 1 N1 A4

s/31 11.p1 bsi.p1l
bis \b91|R=0.5 T=0.5
g s2/bg1.p2 ETMx.p1
m ETMX |[R=1 T=0

s S3\bg1.p3 ETMy.p1l
m| ETMy/ R=1 T=0

pd/ pd1\ bs1.p4.0

iy

)

Declarative (order-independent)
Edges are spaces
Convenience method exist




from finesse import Model

from finesse.components import (Laser,
Beamsplitter,
Mirror)

from finesse.detectors import PowerDetector

Python Alternative

e Comfortable with

programming m = Model()
e More advanced features
Lt = Laser("11")
bs = Beamsplitter("bs", R=0.5, T=0.5)
m.link (11, bs)

ETMX = Mirror("ETMx", R=1, T=0)
m.link(bs.p3, ETMx)

ETMy = Mirror("ETMy", R=1, T=0)
m.link(bs.p2, ETMy)

pdl = PowerDetector("pd1", m.bs.p4.0)



Detectors

PowerDetector: physical power
AmplitudeDetector: amplitude and phase of the light
CCD: beam shape
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e MathDetector: outputs result of symbolic equation



Actions: making solutions

e Xaxis: most basic
e Modify model and calculate values at detectors
e FrequencyResponse, Beam Tracing, Minimize

from finesse.analysis.actions import Xaxis

sol = m.run{Xaxis(m:ETMx.R,"Lin" o =116 )




import finesse
from finesse.analysis.actions import Xaxis

Solutions
finesse.init_plotting()

e Contain output of detectors sol = m.run(Xaxis(m.ETMx.R, "1in", @0, 1, 10))

sol.plot()
e Default plot method print(sol["pd1"])
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