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[ Most relevant References: Books

I) Modern Cosmology, S. Donelson.
ReVl ew on Data An a Iys is M eth OdS 2) The Fosmlc Mrc.trowave Background, R. Burrer
3) Physical foundation of Cosmology,V. Mukhanov
& 4) Cosmology, S.Weinberg
5) Neutrino Cosmology, ]. lesgourgues et.al
H H H 6) Galaxy Formation and Evolution, H. Mo, V. den Bosch and S.White
C o s m o I o g l c a l S l m u l at' o n S 7) Statistics of Galaxy Distribution,V. Martinez, E, Saar
8) Cosmological Physics, |.A. Peacock
9) Topological Complexity of Smooth Random Functions, Adler, Robert, Taylor, Jonathan E.,
Seyed Mohammad Sadegh Movahed Springer, 2009.
Physics department, Shahid Beheshti University :‘I’)Ge°m‘?‘erz°S°'°gg a”i :hys'“ ikt Na';aé‘“a' '99?\] NTE—
Computational and Cosmological group (CCG-SBU) )An.alyms and Data-Base ecorTstructlon of Complex onlinear yna}mlcal ystems,
N Using the Methods of Stochastic Processes, M. Reza Rahimi Tabar, Springer, 2019
I | 2) Zomorodian,Afra. "Topological data analysis." Advances in applied and computational
pologl Y PP P!
Worksh c tational € —_ topology 70 (2012): 1-39.
. ‘IirZi ile;rn;Prﬂa(;Ezsrmﬁ:c’ e ' | 3) Edelsbrunner, Herbert, and John Harer. Computational topology: an introduction.
1-2 August 2023 American Mathematical Soc., 2010.

1|
Computational Cosmalogy Group
Of Shahid Beheshti University

E Most relevant References: Previous activities

[ Most relevant References: Papers and Lectures

Part A: Previous workshops
1) http://facultymembers.sbu.ac.irfmovahed/index.php/talks-a-presentations/ | 06-data-modeling-

workshop ) ) . 1) Matsubara, Takahiko. "Statistics of smoothed cosmic fields in perturbation theory. |. Formulation
| 2) http://facultymembers.sbu.ac.ir/movahed/index.php/talks-a-presentations/| 3 | -workshop-on- | and useful formulae in second-order perturbation theory." The Astrophysical Journal 584.1
| observational-data-analysis-in-cosmology-kurdistan- | 398 (2003)
| 3) htepiifacultymembers.sbu.ac ir/movahed/index.php/talks-a-presentations/ | 44-schook-and <
) FL yrneme it i Ii P i : ang: 2) Vafaei Sadr,A. and S. M. S. Movahed. "Clustering of local extrema in Planck CMB maps." Monthly
{ Xvorks .ﬁr-or;-stmstlca -antz: ysns?of -CDSTmlct;fl'ed s- l:mf I o T . Notices of the Royal Astronomical Society 503.1 (2021): 815-829.

) htepi/ifacultymembers.sbu.ac.ir/movahed/index.php/talis-a-presentations/ | 54-schook-and- 13) Masoomy, H., et al. "Persistent homology of fractional Gaussian noise." Physical Review E 104.3
workshop-on-topological-based-data-analysis-1401 | (2021):034116
Part B:Some lectures: 4) Masoomy, H., S.Tajik, and S. M. S. Movahed. "Homology groups of embedded fractional Brownian

1) http://facultymembers.sbu.ac.ir/movahed/index.php/courses/ | 42-optimization-and-computational- motion." Physical Review E 106.6 (2022): 0641 15.
approaches-fall-2021

2) http://facultymembers.sbu.ac.ir/movahed/index.php/courses/| 32-advanced-course-on-
computational-physics

3) http//facultymembers.sbu.ac.ir/movahed/index.php/courses/ | 39-stochasic-processes
Part C: Some of my talks:

1) http://facultymembers.sbu.ac.irfmovahed/index.php/talks-a-presentations/ | 02-my-talk-at-
cosmology-meeting-ipm-96

5) Lesgourges, ]. "Cosmological perturbations.” Searching for New Physics at Small and Large Scales:
TAS| 2012.2013.29-97.

6) Mostaghel, Behrang, Hossein Moshafi, and S. M. S. Movahed. "Non-minimal derivative coupling
scalar field and bulk viscous dark energy." The European Physical Journal C 77 (2017): 1-22.

7) Pranay, Pratyush, et al. "Topology and geometry of Gaussian random fields |: on Betti numbers,
Euler characteristic, and Minkowski functionals." Monthly Notices of the Royal Astronomical

2) http://facultymembers.sbu.ac.ir/movahed/index.php/talks-a-presentations/ | 48-my-talk-at-sharif- Society 485.3 (2019): 4167-4208.

group-meeting-1401-2022 8) Pranay, Pratyush. "Topology and geometry of Gaussian random fields II: on critical points,
3) http://facultymembers.sbu.ac.ir/movahed/index.php/talks-a-presentations/ | 45-my-talk-at- excursion sets, and persistent homology." arXiv preprint arXiv:2109.08721 (2021).
conference-on-gravity-and-cosmology- 1400 9) Bardeen ].M., Bond ]. R, Kaiser N., Szalay A.S., 1986, Astro- phys. )., 304, I5

4) http//facultymembers.sbu.ac.ir/movahed/index php/talis-a-presentations/ | 30-data-science 10) Bond, ). R., et al. The Astrophysical Journal 379 (1991): 440-460.
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General view on Data based General view on Theory based
GPR 15 an Exomplid a challenge: a priori-that’s it

Using Gaussian Processes Regression
method (scikit-learn package )

e )

\J

Bayesian Model Averaging

Mostaghel, Behrang, Hossein Moshafi,and S. M. S. Movahed. "Non-minimal derivative coupling
scalar field and bulk viscous dark energy.” The European Physical Journal C 77 (2017): 1-22.

1) Pedregosa, Fabian, et al. "Scikit-learn: Machine learning in Python." the Journal of machine Learning research 12 (201 1): 2825-2830.
2) Heydenreich, Sven, Benjamin Briick, and Joachim Harnois-Déraps. "Persistent homology in cosmic shear: constraining parameters with
topological data analysis." Astrenomy & Astrophysics 648 (2021):A74.
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A history about Bayesian
strategy

@ By Thomas Bayes (1702-1761)
@ Pierre Simon Laplace (1812)
@ Fisher, Neyman, Wald,...

@ Gelfand and Smith (1990)
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