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ATTIVITA DI FORMAZIONE O DI RICERCA

My first research project during my first year of PhD entaited assessing the correct cosmotogical model to
describe the background expansion of the Universe. This gave me the opportunity to tearn the
mathematical apparatus of fietd theory to study candidate dark energy modets that can drive the late
time acceteration of the cosmos. ln order to make contact with data, I tearned the statistical techniques
to infer cosmotogical parameters from severa[ astrophysical probes such as supernovae type la, baryon
acoustic oscillations and cosmic chronometers. Uttimately I devetoped a Bayesian framework to forward
model dark energy scatar fietds in order to compute the cosmotogical observabtes to compare with the
data. Not onty are we abte to estimate the cosmotogicat parameters, but we atso infer for the first time
the initia[ conditions of the dark energy field and the parameters of its potential.

Afterwards, most of my PhD research has been devoted to studying the evotution of the cotd dark matter
distribution in the Universe, with particutar emphasis on the connection between theory and simutations.
lndeed, one of the most chattenging probtem of future galaxy surveys is to have accurate predictions for
the dark matter distribution. To date, our prediction of structure formation reties on computationatl
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expensive N-body codes. White they are an ;e, they [imit our understanding of the
undertying physicat process. For this reason I devoted most of my PhD research in devetoping semi'
anatytical and numerical techniques that produce fast surrogate simutations of the matter distribution,
white maintaining as much as possibte the same statisticat properties of the resutts from the futl
numerica[ code. This is a crucial direction to take, as (1) it improves our theory of structure formation
and (2) it can be used to run Monte Carto reatizations of structure formation to compare with data,
something which is otherwise prohibitive with an N-body code.

At first, I devetoped a cosmotogy independent approach that attows to simulate random fietds on a three-
dimensionat grid with prescribed probabitity distribution function and two-point corretation function.
This technique altows for the fast generation of thousands of surrogate reatizations of the density fietd,
through which we can generate covariance matrices for gataxy surveys.

As a final part of my PhD, I have been devetoping a new Lagrangian approach to approximate the exact
evotution of partictes in N-body simutations. This approach is based on augmenting perturbation theories,
which are successfut in approximating the simulations on targe scates, with the halo mode[ adapted to
the Lagrangian picture to describe the smat[ scates.

Both atgorithms are imptementabte in a Bayesian forward mode[ting to analyse data from gataxy surveys.

ln addition to an estimate of cosmotogical parameters, this approach provides a test of gravity and a
reconstruction of the
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Data Titoto Sede

17 /06/20 Beyond the LognormaI Approximation lnvited webinar at lnstituto de Astrofisica de
Canarias.

18/09/20 Fast simutations of Cosmotogicat Fietds. Workshop of the PhD students of AASS.

Università di Roma Tor Vergata.

28/0120 Fast Euterian Simutations Speed Tatk at the workshop "The Cosmic Web
in the Local Universe" (Leiden).

18 t06119 Cotd Dark Matter Simulations Via The
Laqranqian Picture

Tatk at the 1oth Young Researcher Meeting,
Vitta Mondragone (Rome).

79/A5/§ Cotd Dark Matter Simutations Via The
Laqranqian Picture

"ASl/COSMOS meeting on LambdaCDM", Tor
Vergata (Rome)

18/ 08/ 19 Cotd Dark Matter Simulations Via The
Laqrangian Picture

Workshop of the PhD students of AASS,

Università di Roma La Sapienza

21-
22t01/19

Local Organizing Committee CMB and the Large Scate Structure of the
Universe, january 2.019, Vitta Mondragone
(Rome).

25/09 t18 Phenomenology of Dark Energy:
Constraints from Low-Redshift
Observations

Workshop of the PhD students of AASS,

Università di Roma Tor Vergata
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ALTRE INFORMAZIONI

I betieve that any new atgorithm that provides an original resutt must be availabte to the community.
This is where I mantain my pubtic codes:

https: / /github.com/tos- 1

During my PhD, I atso spent a coupte of months abroad visiting one of my cottaborator, Mark Neyrinck, at
the University of the Basque Country (Bitbao, Nov-Dec 2019).

Le dichiarazioni rese nel presente curricutum sono da ritenersi ritasciate ai sensi degti artt. 46 e 47 del
DPR n. 445/2000.

lI presente curricutum, non contiene dati sensibiti e dati giudiziari di cui att'art.4, comma 1, lettere d) ed

e) det D.Lgs. 30.6.2003 n. 196.
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SCUOLE E WORKSHOPS

Data Titoto Sede

't8-

29 t06118
ICTP Summer School on Cosmotogy Trieste

01-
06t07118

Paving the way for next generation of
cosmotogicat surveys: new resutts and new
rnethods in galaxy ctustering

Sesto Pusteria

Articoti su riviste

Tosone Federico, M. C. Neyrinck, B. R. Granett, L. Guzzo, N. Vittorio. Beyond the [og-normat

approximation: a generat simutation scheme. 2020, mnras, 498,7663-2675

Tosone, Federico, B. S. Haridasu, V. V. Lukovié, N. Vittorio. Constraints on fietd flows of quintessence

dark energy. 2019, prd,99,043503.

M. Lovric, Tosone Federico, E. Pietropaoto, D. De[ Moro, L. Giovannetti, C. Cagnazzo, and F. Berrilti. The

dependenceofthe[FUV.MUV]cotouronso[arcyc[e.2017,s


