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	Short Description 

of the Organization / Department
	On June 10, 1999, through Directory Resolution No. 1302, the National Research council of Science and Tecnology - CONICET created the Institute of Astrophysics of La Plata (IALP), with the aim of conducting high-level research in Astrophysics, as well as contribute to the teaching and training of new astrophysicists.
The institute covers many big areas of research with corresponding research groups, such as: planetary sciences, stellar evolution, active galaxies, chaos in Hamiltonian systems, galaxy formation and evolution, etc.  

The institute (IALP) is formed by 39 researchers, 36 PhD and postdocs students among other staff, and is situated at the Faculty of Astronomical and Geophysical sciences of La Plata - FCAGLP. IALP is a member of the National University of La Plata (Spanish: Universidad Nacional de La Plata, UNLP) which is one of the most important Argentine national universities and the biggest one situated in the city of La Plata, capital of Buenos Aires Province. 



	Previous Related Projects / Research Experience
	The group of galaxy formation and evolution belonging to IALP has a wide list of active projects within this area which are addressed from a theoretical point of wiew considering a cosmological context and using numerical tools. The group is formed by researchers, postdocs and PhD students. Most of their research work is carried out as part of collaborations with researchers in foreign institutes:a larger one initiated in 2014 with the network generated by the group of cosmology and galaxy formation of the department of Theoretical Physics of Universidad Autónoma de Madrid, Spain, and a most recent one with Institute of Astrophysics and Space Science (IA), Lisbon, Portugal.

Our group contributes with the expertise on a semi-analytic model of galaxy formation and evolution (SAG) designed to be combined with cosmological simulations of large scale-structure formation. While some of the groups abroad provide access to large-scale cosmological simulations allowing to greatly improve the scope of application of the SAG

semi-analytical model, giving statistically more competent results with those obtained by the other groups using this technique and laying the groundwork for the research plan

of the coming years.

This combination proves to be a very suitable method for the study of the

phenomena that take part in the formation of galaxies and clusters of galaxies.

Its main advantage lies in the fact that the simulations that serve as a basis

should not be repeated every time the assumptions about baryonic processes are changed, which are taken into account in the semi-analytical model.

The related projects in collaboration with researchers of

foreign institutions are:

- Cosmic CARNage Project (in collaboration with UAM and associated network):

the main objective is to compare and contrast a set of semi-analytic models

(SAMs),

including SAG, applied on the same simulation of dark matter and calibrated

using the same set of observational constraints.

- MultiDark Galaxies Project (in collaboration with UAM and associated network): it involves the construction of galaxy catalogs

using different SAMs (including SAG)

on the MultiDark Planck MDPL2 simulation of a

1Gpc/h side. The main motivation for this project was the interpretation of

the science about clustering of galaxies that follows from the Extended Baryon

Oscillation Spectroscopic Survey (eBOSS), going beyond the technique of halo

abundance matching dark adopted by BOSS Luminous Red Galaxies (LRGs) for

which the set of MultiDark simulations was used.

Emissions Line Galaxies (ELGs) on eBOSS, and future surveys such as Dark Energy Spectroscopic Instrument (DESI), 4-Meter Multi-Object Spectroscopic Telescope (4MOST), Euclid and Large Synoptic Survey Telescope (LSST),

as well as future studies

such as Dark Energy Spectroscopic Instrument (DESI), demand the consideration

SAMs to connect the halos of dark matter with the galaxies from the

consideration of the physical processes that affect the baryonic components.

Many other projects related to other aspects of galaxy formation can be tackled

with these galaxy catalogs.

- Crystal Clear Clusters Project (in collaboration with UAM and associated network): its aim is to study the clusters of galaxies

generated by different codes in statistical form, to make a comparison of

direct hydro-simulation and SAM models on scales of galaxy clusters.

- LCDM and GCDM comparison project (in collaboration with IA):

The objective is to evaluate the impact of

weak interactions of dark matter with radiation (photons or neutrinos, GCDM

model) on the properties of galaxies, considering the antecedents of studies

based on the standard model LCDM. Currently, this model is the most accepted

since it is compatible with much of the observations, providing an adequate

description of the formation of large-scale structure. However, it faces

persistent challenges at lesser cosmological scales (missing satellite problem) detected also in our Milky Way.


	Short Description of the Project idea 

(if foreseeable)
	Project title: “Fermionic dark matter on galaxy scales: a novel approach to the small-scale crisis in Cosmology”

 The main idea of this project is centered in the study of galaxy evolution by means of modern numerical simulations for dark matter halo formation, with the inclussion of fermionic dark matter physics at halo relaxation. Such a new physics is based on detailed knowledge of an underlying phase-space distribution of particles arising from (specific) violent (collisionless) relaxation processes, which has already been used in a recently introduced model which succesfully describes the distribution of dark matter in galaxies (the Ruffini-Argüelles-Rueda  - RAR model – i.e. Ruffini and 

Argüelles et al. MNRAS 451, 622, 2015; Argüelles and Krut et al. arXiv:1606.07040v2[astro-ph.GA] ). The final goal of such a novel approach is to provide further steps towards a solution to the small-scale crisis arising in standard LCDM cosmology. 



	Related Call 
	IF-Global; RISE; ITN

	Contact Persons
	1) Sofia Cora (IALP – UNLP - CONICET)
2) Carlos R. Argüelles (FCAGLP – UNLP - CONICET)



	Position in the Organization
	1) Researcher – Head of the ‘galaxy formation and evolution’ research group at IALP
2) Researcher at FCAGLP and Assistant professor at UNLP – Physics department.

	Tel
	1) +542215540913
2) +542214082399

	Email
	1) sacora@fcaglp.fcaglp.unlp.edu.ar
2) Carlos.arguelles@icranet.org 


