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I ntrOd UCt|On - Fourier transform of field G208.63-20.36
What are we doing? And why?
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Programs for power-law analysis on astronomical data

Jupyter Notebook tutorial on Google Colab

- Turbustat (Koch, Rosolowsky, et. al)

- Pywavan (J.-F. Robitaille)

- Astrodendro (MacDonald, Beaumont, et. al)
-+ astropy, numpy, aplpy, matplotlib...

tutorial: https://colab.research.google.com/github/jfrob27/hands-on-ISM/blob/main/ISM_analysis.ipynb
turbustat: https://turbustat.readthedocs.io/en/latest/
astrodendro: https://github.com/dendrograms/astrodendro.git

Pywavan: https://github.com/jfrob27/pywavan.git



Multi-scale and statistical analysis of the ISM

e Polaris Flare Complex Cloud e Perseus Complex Cloud

ra, dec = 11h0Om14.8s, +86°10’52” ra, dec = 03h 35.0m, +31° 13'[1].

d <150 pc (Falgarone et al. 1998)

d ~ 293-321 pc [2]
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Fourier Power Spectrum & Wavelet Analysis
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P(k) o< k*y — the slope Y is linked to gravity, turbulence
and physical conditions in the cloud
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Wavelet Analysis

Wavelet decomposition
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Probability Density Function (PDF)
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Extra power with respect to a log normal
law expected for a gaussian field

— Different analysis are needed to understand the whole physics in the clouds
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Beyond gaussianity with PDF
non Gaussian simulation

exponential Fractional Brownian motion (efBM)

Fractional Brownian motion (fBM)
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RAMSES & Osyris

= Open source by Romain Teyssier..in Fortran 90...
= N-body + mesh: dark matter, star particles and gas.
= Multiple features — interested on its turbulence prescription.

= Compare simulated turbulent box with star-forming regions:

Observation Simulation

Ramses: https://www.ics.uzh.ch/~teyssier/ramses/RAMSES .html (Teyssier, 2002)
Osyris: https://pypi.org/project/osyris/




Evolution of box
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Power Law Analysis on Ramses Data

- projected along x-axis to obtain surface densities
- use the same tool as on Polaris

Projected surface density maps

resolution 25 — 32 resolution 26 — 64 resolution 27 = 128 resolution 28 = 256



PDF, Power Spectrum, Wavelet Decomposition
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Copclusmns

Open source tools for multlf_scal-e_'_'and statl_stlcal analyS|s
They are cemplementary . ¥ g e :

- Power Spectra for, galjss?an ﬂuctuatlons at dlfferent scales

- 'PDFs a8 &'k Q& average. iy 0w -

Wavelets to asse'Ss,the non:-,gaussmmty at d.lfferent scales

Apply tools
comparlson
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