UNIVERSITA’ DEGLI STUDI DI MILANO

selezione pubblica per n. 1 posto di Ricercatore a tempo determinato in tenure track (RTT) per il
settore concorsuale 02/C1 - Astronomia, Astrofisica, Fisica della Terra e dei Pianeti, settore scientifico-
disciplinare FIS/05 - Astronomia e Astrofisica (ora gruppo scientifico-disciplinare 02/PHYS-05 - As-
trofisica e cosmologia, fisica dello spazio, della terra e del clima; settore scientifico-disciplinare PHYS-

05/A - Astrofisica, cosmologia e scienza dello spazio) presso il Dipartimento di Fisica "Aldo Pontremoli",
(avviso bando pubblicato sulla G.U. n. 49 del 18/06/24). Codice concorso 5579

PERSONAL INFORMATION

EMPLOYMENT
2019 — present

2022
2019

2015-2018

2014 - 2015

2012 -2014

EDUCATION

2013

2009 - 2012

2009

2007

VISITING POSITIONS

2013
2011
2010

July 17, 2024

CURRICULUM VITAE

Maria Archidiacono

7 G
=

Researcher (Fixed term - RTDA), Department of Physics, University of Milan, Italy. November
1, 2019 — end of contract: April 2, 2025

Maternity leave (5 months)

Postdoctoral research fellow, Department of Physics and Astronomy, University of Bologna, and
INFN Bologna, Italy. March 1, 2019 — October 31, 2019

Postdoctoral research fellow, Institute for Theoretical Particle Physics and Cosmology, RWTH
Aachen University, Germany, working with Professor Julien Lesgourgues. October 1, 2015 —
September 30, 2018

Postdoctoral research fellow, Department of Physics and Astronomy, Aarhus University, Den-
mark, working with Professor Steen Hannestad. November 1, 2014 — September 30, 2015

Marie Curie early stage researcher, Initial Training Network “Invisibles”, Department of Physics
and Astronomy, Aarhus University, Denmark, working with Professor Steen Hannestad.
November 1, 2012 — October 31, 2014

Ph.D. in Astronomy, Defending the thesis “Constraints on Neutrino Physics in light of recent
Cosmological Data”. January 21, 2013

Ph.D. student, Department of Physics, University of Rome La Sapienza, ltaly. November 1,
2009 — October 30, 2012

M.Sc. in Astronomy and Astrophysics, Defending the thesis “Cosmological constraints on neu-
trino mass”, 110/110 cum Laude, Department of Physics, University of Rome La Sapienza,
Italy. October 30, 2009

B.Sc. in Physics and Astrophysics, 110/110 cum Laude, Department of Physics, University of
Rome La Sapienza, ltaly. October 29, 2007

CERN Theory Division, Geneva, Switzerland (1 month)
Department of Physics, Torino, ltaly (6 months)
Department of Physics and Astronomy, University of California Irvine, US (3 months)
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Member of Euclid Consortium: Theory Science Working Group (SWG), CMB Cross-Correlation
SWG, Galaxy Clustering SWG

Member of Square Kilometre Array: Cosmology SWG

Co-lead of Work Package 3 “Dark Matter and Particle Cosmology” of Euclid Theory Science
Working Group

Co-lead of Euclid pre-launch key paper: Euclid Collaboration: M. Archidiacono et al., “Euclid
preparation. Sensitivity to neutrino parameters,” [arXiv:2405.06047 [astro-ph.CO]]

Marie Curie Individual Fellowship, ~ 183 k€. Declined due to incompatibility with RTDA posi-
tion.

“FELLINI” - Fellowship for Innovation at INFN, INFN Marie Sklodowska-Curie COFUND Fellow-
ship Programme. Declined due to incompatibility with RTDA position.

GCCL (German Centre of Cosmological Lensing) fellowship (declined)

Postdoctoral fellowship at Institute for Theoretical Physics, Universidad Autonoma de Madrid,
Spain (declined)

Summary: 61 papers (29 first-author or first-co-author): 8 recent preprints, 45 peer-reviewed
published articles (including 2 invited review articles), and 8 conference proceedings

> 2826 citations (excluding self-citations)
h-index (excluding self-citations): 28 (Inspire), 29 (Scopus)
The full publication list is attached at the end of the document

Summary: 30 invited talks at international conferences (excluding declined invitations, and
conferences cancelled due to Covid-19), 17 invited departmental seminars and colloquia, 8
contributed talks.

Neutrino Frontiers, Galileo Galilei Institute, Arcetri, Firenze, ltaly, July 2024

XXXI International Conference on Neutrino Physics and Astrophysics, Milano, ltaly, June 2024
15th International Neutrino Summer School 2024, Bologna, Italy, June 2024

Neutrinos from Home (online), April 2024

New Frontiers in Theoretical Physics - XXXVII Convegno Nazionale di Fisica Teorica, Cortona,
Italy, September 2023

International Conference PUMA 2022: Probing the Universe with Multimessanger Astrophysics,
Sestri Levante, Italy, September 2022

NuMass 2022 - Determination of the absolute electron (anti)-neutrino mass, University of
Milano-Bicocca, Milano, Italy, June 2022

Six week summer webinar series on the growth of structure over cosmic time, Theory session,
July 2021

Kick-off meeting of the “Initiative for Dark Matter in Europe and beyond" (iDMEu), CERN,
Geneva, Switzerland (online due to Covid-19), May 2021

Snowmass Sterile Neutrino Mini-Workshop, Chicago, US (online due to Covid-19), September
2020

The Hubble constant day at UniFE, Ferrara, Italy, June 2019
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2018
2018
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Concordances and challenges in cosmology after Planck, Sexten Center for Astrophysics, Italy,
February 2019

Euclid and beyond: the many faces of modern cosmology, Rome, ltaly, February 2019
The quest for new physics, IFIC, Valencia, Spain, December 2018

CASTLE - Cosmological and Astrophysical Synergies: Tactics for the Latest Era, Tagliolo Mon-
ferrato, Italy, September 2018

DESY Theory Workshop 2017, DESY, Hamburg, Germany, September 2017
International School of Nuclear Physics, Erice, Italy, September 2017

Self-interacting dark matter workshop, Niels Bohr Institute, Copenhagen, Denmark, August
2017

European Physical Society Conference on High Energy Physics, Venice, Italy, July 2017
CrossTalk Workshop: The Fate of Sterile Neutrinos, VUB, Brussel, Belgium, January 2017
NuPhys 2016, London, UK, December 2016

DESY Theory Workshop 2016, DESY, Hamburg, Germany, September 2016

TeV Particle Astrophysics 2016, CERN, Geneva, Switzerland, September 2016

Invisibles workshop 2015, Madrid, Spain, July 2015

Invisibles workshop 2014, Paris, France, July 2014

Astroparticle physics 2014, a joint TeVPA/IDM conference, Amsterdam, Netherlands, June
2014

Nufact 2013, Beijing, China, August 2013

Invisibles 2013 school, Durham, UK, July 2013

“What is ©?” Invisibles 2012 school, Galileo Galilei Institute, Arcetri, Firenze, Italy, June 2012
Invisibles ITN premeeting, Madrid, Spain, March 2012

Theory Seminar, University of Genova, Italy, April 2024

SISSA Colloquium, Trieste, ltaly, October 2023

Cosmology Lunch Seminar, DAMTP, Cambridge, UK (online due to Covid-19), May 2020
Departmental Seminar, University of Milan, Italy, January 2020

INFN Seminar, Bologna, Italy, November 2019

Particle and Astroparticle Theory Seminar, MPIK, Heidelberg, Germany, April 2019
CERN Theory Colloquium, Geneva, Switzerland, January 2019

PRISMA seminar, Johannes Gutenberg University, Mainz, Germany, January 2019
TU Dortmund seminar, Recent Topics of Particle Theory, Germany, July 2018

SISSA Astroparticle seminar, Trieste, ltaly, May 2018

Cosmology seminar, Helsinki University, Finland, April 2016

HEP Theory seminar, Bielefeld University, Germany, November 2015

HEP Theory seminar, RWTH Aachen, Germany, June 2015

SISSA Astroparticle seminar, Trieste, Italy, April 2014

Cosmology seminar, Institute for Theoretical Physics, Heidelberg, Germany, May 2013
Theory seminar, DESY, Hamburg, Germany, April 2013

Web-seminar, Invisibles Journal Club, April 2013

XIX International Workshop on Neutrino Telescope, Padova, ltaly (online due to Covid-19),
February 2021

“Cosmology after Planck: what is next?”, Les Houches, France, April 2016
Texas symposium on relativistic astrophysics, Geneva, Switzerland, December 2015
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TAUP 2015, Topics in Astroparticle and Underground Physics, Torino, ltaly, September 2015
Invisible 2013 workshop, Durham, UK (Poster presentation), July 2013
“New Horizons for Modern Cosmology” school, Varenna, Italy, July 2013

“Essential Cosmology for the Next Generation”, Cancun, Mexico (Poster presentation), January
2012

Conference on elementary particles, astrophysics, and cosmology, Miami, USA, December
2010. Awarded with the Scientific Workplace and MuPAD as the best graduate student’s talk

Panelist for the discussion on “Evading cosmological constraints on neutrino properties”, Neu-
trinos from Home (online)

Panelist for the round-table discussion on the future of direct neutrino-mass measurements,
NuMass 2022, University of Milano-Bicocca, Milano, Italy

Convener and Chair of the Cosmology and Particle Physics session of the 17th International
Conference on Topics on Astroparticle and Underground Physics (TAUP), Valencia, Spain (on-
line due to Covid-19)

Member of the Scientific Organising Committee of Advanced Euclid School: The science of
future cosmological surveys, Les Houches, France, 2020 edition (online due to Covid-19) and
2022 edition

Convener of the session “Small-scale structure beyond SIDM” of the Self-interacting dark mat-
ter workshop, Niels Bohr Institute, Copenhagen, Denmark

Summary: Over 270 hours of teaching at bachelor and master level in ltaly, Germany, and
Denmark.

Teaching assistant, “Astronomy Lab”, B.Sc. in Physics, ~18 hours per a.y., Department of
Physics, University of Milan, Italy

Teaching assistant, “Quantum physics 11", B.Sc. in Physics, ~26 hours per a.y., Department of
Physics, University of Milan, Italy

Teaching assistant, “Physics Lab with Statistical Data Analysis”, B.Sc. in Physics, ~42 hours
per a.y., Department of Physics, University of Milan, ltaly

Guest lecturer, “Advanced topics in astrophysics and plasma physics-observations and theory
of large-scale structure formation”, PhD in Physics, ~3 hours, Department of Physics, Univer-
sity of Milan, Italy

Teaching assistant, “Advanced Cosmology: The Perturbed Universe”, M.Sc. in Physics, ~20
hours per a.y., Department of Physics, RWTH Aachen University, Germany

Teaching assistant, “Introduction to Theoretical Physics”, B.Sc. in Physics, ~20 hours per a.y.,
Department of Physics, RWTH Aachen University, Germany

Guest lecturer, “Observational Cosmology”, M.Sc. in Physics, ~4 hours, Department of Physics
and Astronomy, Aarhus University, Denmark

Supervisor of 7 bachelor theses, and co-supervisor of 1 master thesis, Department of Physics,
University of Milan, Italy

Co-supervisor of 1 master thesis, Department of Physics and Astronomy, University of Bologna,
Italy

Co-supervisor of 3 master theses and 1 bachelor thesis, Department of Physics, RWTH Aachen
University, Germany
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ACADEMIC SERVICE

Referee

Editor
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OUTREACH

2023
2023
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Software development

Software
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ltalian

English
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Maria Archidiacono

Italian accreditation as associate professor in Astrophysics and in Theoretical Physics
Abilitazione Scientifica Nazionale (seconda fascia)

— Settore concorsuale 02/C1:
(11/07/2018)
— Settore concorsuale 02/A2: Fisica Teorica delle Interazioni Fondamentali (13/07/2018)

Astronomia, Astrofisica, Fisica della Terra e dei Pianeti

Journal referee for Astronomy and Astrophysics, Journal of Cosmology and Astroparticle
Physics, Physical Review D, Physical Review Letters, New Astronomy, European Physical Jour-
nal C, Physics of the Dark Universe

Member of the Editorial Board of High-Energy and Astroparticle Physics as Review Editor for
Frontiers in Physics and Frontiers in Astronomy and Space Sciences

| have contributed to the Research Quality Assessment (VQR) of the Physics Department,
University of Milan, for the period 2015 — 2019 with 4 papers: 3 papers were evaluated as
“excellent” (score: 27/30, 27.5/30, and 28.5/30), 1 was evaluated as “excellent and high impact”
(score 29/30).

Participation to the Euclid launch event, University of Milan
Science outreach video about the Euclid mission, released on INAF social media platforms
Talk on Neutrinos for the science channel of periscope tv

Collaboration with the JCAP editorial office as part of the EU ITN Invisibles secondment at
SISSA Medialab, Trieste, Italy

Participation in the outreach activities of the EU ITN Invisibles, including two reviews of the
“Paper of the month” for the Invisibles website

Video interview about recent work (M. Archidiacono, S. Hannestad and J. Lesgourgues,
“What will it take to measure individual neutrino mass states using cosmology?,” JCAP 09
(2020), 021), appeared on Cosmology Talks (YouTube) https://www.youtube.com/watch?v=
V68GvzBrAWU. (The interview was given by one of the co-authors.)

Contributor to Monte Python (https://github.com/brinckmann/montepython_public/tree/
3.5) and to CLASS (the Cosmic Linear Anisotropy Solving System, https://lesgourg.github.
io/class_public/class.html)

Experienced user of CAMB, CosmolMC, GetDist

Python, C, Fortran, Matlab

||
Marie Curie Alumni

|
Mother tongue
Proficient
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Maria Archidiacono

RESEARCH EXPERIENCE ||

My research activity lies at the intersection of cosmology and particle physics. The precision
of forthcoming surveys will pave the way for probing particle physics through cosmological
observations. However, the increasing accuracy of data will necessitate advancements in the
methodology of cosmological analysis. My main research lines are:

Impact of Massive Neutrinos on Cosmological Observables: | investigate how mas-
sive neutrinos affect various cosmological observables. This includes examining
their influence on the cosmic microwave background (CMB) and large-scale structure
(LSS) [1].

The possibility to detect the neutrino mass with cosmology raised the question whether
future cosmological data might also be sensitive to the neutrino mass hierarchy. In [2]
we demonstrated that applying the normal/inverted hierarchy rather than equally dis-
tributing the total mass among the neutrino mass eigenstates has a negligible (< 1%)
impact on cosmological observables, indicating that the hierarchy question will likely be
answered by ground-based experiments such as JUNO.

Theoretical Scenarios Beyond the Standard Models: | develop and explore theoreti-
cal frameworks that extend beyond the Standard Model of particle physics and the
Lambda Cold Dark Matter (ACDM) model of cosmology. These scenarios aim to ad-
dress unresolved questions in both fields, and can be tested using cosmological data.

One example involves eV sterile neutrinos, which are suggested by neutrino oscillation
anomalies, but are incompatible with current cosmological data [3]. In [4], we proposed
a model reconciling laboratory results with cosmological observations through neutrino
non-standard interactions. This model, tested against the most recent CMB data and
neutrino oscillation experiments, also addresses the Hubble constant discrepancy [5, 6,
7, 8].

Another focus of my research is on alternative dark matter candidates beyond the cold
and collisionless paradigm. While cold dark matter has been successful in explain-
ing gravitational effects on cosmological observables, its fundamental nature remains
elusive despite extensive experimental searches. This situation motivates the study of
theoretical scenarios involving a more complex dark matter sector. Dark matter interact-
ing with dark radiation can alleviate the existing cosmological tensions while providing
a good fit of CMB, Baryonic Acoustic Oscillations (BAO), and Lyman-alpha data [9, 10].
Current constraints can be further improved with future LSS data from Euclid [11]. In
models featuring a dark sector where dark matter self-interacts via a light scalar me-
diator, constraints derived from CMB and BAO data indicate that the induced dark fifth
force is less than 1% of Newtonian gravity [12]. In this framework, the scalar mediator
can also account for the dark energy of the Universe.

Pipeline Development for Testing Theoretical Models: | am involved in building an
accurate and robust pipeline to test the impact of neutrinos and alternative theoretical
scenarios with future cosmological data. This includes refining statistical methods and
computational tools to enhance the precision and reliability of cosmological analyses.
Since 2016, | have been contributing to the development of the Markov Chain Monte
Carlo (MCMC) code Monte Python (https://github.com/brinckmann/montepython_
public/tree/3.5) and the Boltzmann solver CLASS (the Cosmic Linear Anisotropy Solv-
ing System, https://lesgourg.github.io/class_public/class.html), in collabora-
tion with Julien Lesgourgues.

Euclid: Within the Euclid Consortium, | led the project forecasting the sensitivity to neutrino
parameters [13]. Euclid aims to deliver the first detection of a non-zero neutrino mass.
My expertise in neutrino cosmology positions me as a key contributor to this endeavour,
where | will play a crucial role in exploiting Euclid data to achieve this groundbreaking
result.
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Recent preprints
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Euclid Collaboration: J. Lesgourgues et al., “Euclid preparation. Sensitivity to non-standard particle dark matter model,”
[arXiv:2406.18274 [astro-ph.CO]].

Euclid Collaboration: F. Hormuth et al., “Euclid. V. The NISP Calibration Unit,” [arXiv:2405.13494 [astro-ph.IM]].
Euclid Collaboration: K. Jahnke et al., “Euclid. Ill. The NISP Instrument,” [arXiv:2405.13493 [astro-ph.IM]].
Euclid Collaboration: M. Cropper et al., “Euclid. Il. The VIS Instrument,” [arXiv:2405.13492 [astro-ph.IM]].

Euclid Collaboration: F. J. Castander et al., “Euclid. V. The Flagship galaxy mock catalogue: a comprehensive simulation for
the Euclid mission,” [arXiv:2405.13495 [astro-ph.CQ]].

Euclid Collaboration: Y. Mellier et al., “Euclid. I. Overview of the Euclid mission,” [arXiv:2405.13491 [astro-ph.CQ]].

Euclid Collaboration: M. Archidiacono et al., “Euclid preparation. Sensitivity to neutrino parameters,” [arXiv:2405.06047
[astro-ph.CQ]].

Euclid Collaboration: S. Casas et al., “Euclid: Constraints on f(R) cosmologies from the spectroscopic and photometric primary
probes,” [arXiv:2306.11053 [astro-ph.CO]].

Peer-reviewed published articles

1.

10.

11.

12.

Euclid Collaboration: S. Casas et al., “Euclid: Validation of the MontePython forecasting tools,” Astron. Astrophys. 682 (2024),
A90 doi:10.1051/0004-6361/202346772 [arXiv:2303.09451 [astro-ph.CO]].
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M. Archidiacono, E. Castorina, D. Redigolo and E. Salvioni, “Unveiling dark fifth forces with linear cosmology,” JCAP 10
(2022), 074 doi:10.1088/1475-7516/2022/10/074 [arXiv:2204.08484 [astro-ph.CO]].

M. A. Corona, R. Murgia, M. Cadeddu, M. Archidiacono, S. Gariazzo, C. Giunti and S. Hannestad, “Pseudoscalar sterile
neutrino self-interactions in light of Planck, SPT and ACT data,” JCAP 06 (2022) no.06, 010 doi:10.1088/1475-7516/2022/06/010
[arXiv:2112.00037 [astro-ph.CO]].

Euclid Collaboration: S. lli¢ et al., “Euclid preparation. XV. Forecasting cosmological constraints for the Euclid and CMB joint
analysis,” Astron. Astrophys. 657 (2022), A91 doi:10.1051/0004-6361/202141556 [arXiv:2106.08346 [astro-ph.CO]].
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