Universiteit

w4 Leiden
The Netherlands

Probing cosmic monsters: confronting hydrodynamic
simulations with new observations of high-density

environments
Ahad, S.L.

Citation

Ahad, S. L. (2023, November 21). Probing cosmic monsters: confronting
hydrodynamic simulations with new observations of high-density
environments. Retrieved from https://hdl.handle.net/1887/3663135

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral
License: thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/3663135

Note: To cite this publication please use the final published version (if
applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3663135

Publications

Refereed publications

1. How to Interpret Measurements of Diffuse Light in Stacked Observations of
Groups and Clusters of Galaxies
Ahad, S. L., Bahé, Y. M., Hoekstra, H., 2023, MNRAS, 518, 3685.

2. Ultra-Diffuse galazxies in the MATLAS low-to-moderate density fields
Marleau, F. R., Habas, R., Poulain, M., Duc, P.-A., Miiller, O., Lim, S., Durrell,
Durrell, P. R., Sdnchez-Janssen, R., Paudel, S., Ahad, S. L., Chougule, A.,
Bilek, Bilek, M., Fensch, J., 2021, A&A, 654, A105.

3. Structure and morphology of the MATLAS dwarf galaxies and their central nuclei
Poulain, M., Marleau, F. R., Habas, R., Duc, P.-A., Sanchez-Janssen, R., Durrell,
P. R., Paudel, S., Ahad, S. L., Chougule, A., Miiller, O., Lim, S., Bilek, M.,
Fensch, J., 2021, MNRAS, 506, 5494.

4. The stellar mass function and evolution of the density profile of galaxy clusters
from the Hydrangea simulations at 0 < z < 1.5
Ahad, S. L., Bahé, Y. M., Hoekstra, H., van der Burg, R. F. J., Muzzin, A.,
2021, MNRAS, 504, 1999.

Submitted/To be submitted

1. An environment-dependent halo mass function as a driver for the early quench-
ing of z > 1.5 cluster galazies
Ahad, S. L., Muzzin, A., Bahé, Y. M., Hoekstra, H., 2023, submitted to MN-
RAS

187


https://doi.org/10.1093/mnras/stac3357
https://doi.org/10.1051/0004-6361/202141432
https://doi.org/10.1093/mnras/stab2092
https://doi.org/10.1093/mnras/stab1036

Publications

2. Preparing for low surface brightness science with the Vera C. Rubin Observatory:
A Comparison of Observable and Sitmulated Quantities
Brough, S., Ahad, S. L., Bahé, Y. M., Ellien, A., Gonzalez, A. H., Jiménez-Teja,
Y., Kimmig, L. C., Martin, G., Martinez-Lombilla, C., Montes, M., Pillepich,
A., Ragusa, R., Remus, R.-S., Collins, C. A., Knapen, J. H., Mihos, J. C., 2023,
submitted to MNRAS

3. The Intragroup Light in KiDS+GAMA Groups
Ahad, S. L., Hoekstra, H., Bahé, Y. M., 2023, in preparation

188



Curriculum Vitae

I was born in Madaripur, a small town near Dhaka, Bangladesh, in 1992. Like most
children, I loved listening to stories, especially stories of adventure, fairy tales, and
discoveries. This, paired with the inspiration from my mother, who was a high school
teacher of Chemistry and told me stories of all the fun things science can do, made
me decide what I wanted to do when I grew up - travel the world and be a scientist!
I suppose I never grew out of this wish, although my fascination for astronomy only

became strong enough for me to pursue it much later.

I was always curious about how and why things happen, making my academic jour-
ney quite a fun experience. After finishing middle school in Madaripur, I moved to
Dhaka for a better high school experience than what my hometown could offer. Right
before starting high school, I got interested in astronomy after reading a book about
how our understanding of the Universe changed with the last few centuries of work
in physics and cosmology. Around the same time, I saw a newspaper advertisement
for the National Astronomy Olympiad that was going to happen in a few months.
I collected the few available books back then in Bengali on introductory astronomy
and stargazing to prepare for the Olympiad. I surprisingly became the regional cham-
pion that year, and, not so surprisingly, did quite poorly in the national one. This

experience made me excited to learn more about physics and astronomy.

However, there was no scope for studying astronomy in Bangladesh. Going abroad
right after high school was not an option for me, especially to study astronomy, because
it also had no future as a career option back home. So, after finishing high school,
I sat for the university admission tests in Bangladesh and got selected for all the
best options in the country. While my family wanted me to pursue medical school
like most of my cousins, I opted for Electrical and Electronic Engineering, thinking
that learning about electronics and robotics would be fun. But with the ulterior
motive that I may be able to switch to astronomy in graduate school. Meanwhile,
between finishing high school and starting my undergraduate, I again participated in

the Astronomy Olympiad, became the national runner-up, and participated in the
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10th International Olympiad of Astronomy and Astrophysics in Beijing, China as
the first female participant from Bangladesh. Exploring problems in astronomy with
participants from around the world in those ten or so days was the best experience of
my life back then, and this experience made it clear that what I wanted to do in the
long run was astronomy indeed.

My undergraduate thesis was in optoelectronics, on designing and simulating per-
formances of optoelectronic biosensors with Prof. dr. Md. Zahurul Islam. I learned
about the research process during this time and greatly enjoyed the experience. After
graduation, I applied for astronomy master programs and was thrilled to get accepted
for the two-year Erasmus Mundus Joint Master Degree program (AstroMundus) with
a scholarship. Throughout the program, I studied at the University of Innsbruck in
Austria, the University of Padova in Italy, and the University of Belgrade in Ser-
bia. Apart from the mandatory and additional (optional) courses, I worked on short
projects on different topics of interest, from asteroseismology and stellar evolution
to studying the active galactic nuclei from SDSS archival data. During the second
semester, I attended the MPIA summer school in Heidelberg on compact objects and
gravitational waves. During these explorations, I realized that I enjoyed studying the
multi-scale and big-picture aspect of extragalactic astronomy the most, and decided
to work on characterising the nucleated dwarf galaxies from the MATLAS survey at

the University of Innsbruck with Prof. dr. Francine Marleau for my master’s thesis.

I started my PhD at Leiden Observatory under the supervision of Prof. dr. Henk
Hoekstra and Dr. Yannick Bahé in October 2018. My research was at the interface
of simulations and observations, where I studied different aspects of galaxy evolution
in galaxy groups and clusters. My work primarily focused on developing systems to
carefully compare simulations and observations to facilitate improved insights from
the next generations of simulations and observations. Despite the pause during the
pandemic, I was fortunate to attend summer and winter schools and present my work
in different workshops and conferences. The interactions from these experiences have
been very inspiring and stimulating in shaping my research direction.

During my PhD, I worked as a Teaching Assistant for the Numerical Recipes
course (Master) and the Galaxies and Cosmology course (Bachelor). I also had the
pleasure to co-supervise two master students in their research projects. I was also
a part of the EDI and Sustainability committees of the observatory from 2021 until
2023. Apart from research, astronomy and science outreach is something I deeply
care about. In the absence of academic astronomy, outreach programs gave me the

opportunity to pursue this fascinating field as a career, and I have been actively
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connected to astronomy outreach for over a decade. During my undergraduate years,
I co-authored an introductory astronomy book for high school students in my native
language, Bengali. In Leiden, I helped organise Astronomy on Tap from 2019 to 2022.
I have also given many in-person and remote talks on introductory astronomy and
galaxy evolution for Bangladeshi audiences ranging from middle school to university
graduates.

I will join the Waterloo Centre for Astrophysics (WCA) in December 2023 as a
WCA Postdoctoral Fellow. In the next three years, I am excited to study galaxy
quenching in high redshift clusters and protoclusters, and perform statistical analysis

of intragroup and intracluster light from Euclid and LSST data.
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