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http://web.oapd.inaf.it/gasp/ GASP in a nutshell

Science goals: Study the physical processes that affect the gas in galaxies and
understand their consequences on the galaxy stellar history
Keywords: Gas — Star formation — Galaxy evolution

Methods: Integral Field Spectroscopy and multi-wavelenght follow-ups for 114 galaxies at low redshift —
Wide range of galaxy masses (1079-10711.5) and galaxy environments (clusters, groups, filaments, isolated)

Based on MUSE (1st) Large Program — approved in 2015 — data taken 2016-2018

Multi-wavelength data: ALMA, APEX, HST, UVIT@ASTROSAT, JVLA, MeerKAT, ATCA, X-Shooter, LOFAR, Chandra, XMM

ERC Advanced Grant: approved 2019, running until 2024
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http://web.oapd.inaf.it/gasp/

GASP is an INAF project

» 19 INAF participants (so far) + 2 associati INAF (35 GASP members in total)

» 4 INAF structures (Padova, Cagliari, IRA Bologna, Brera) + University of Bologna + Specola Vaticana

» Key GASP roles are in INAF:
PIship + Steering Board (Poggianti, Moretti, Vulcani, Gullieuszik)

MUSE data reduction and analysis (INAF-OAPd)

ESO Data Releases (INAF-OAPd)

ALMA (INAF-OABo/ARC + INAF-OAPd)

MeerKAT and part of JVLA (INAF-OACagliari)

HST (INAF-OAPd)

LOFAR (INAF-OAPd)

X-ray analysis (INAF-OAPd & OABrera, Dip. Bologna)
Web page and database (INAF-OAPd)
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INAF+associates

GASP is an INAF project

B. M. Poggianti

N. Akerman

C. Bacchini

(t:i Egltmtijse Over the whole duration of the project:
A. Franchetto

M. Gitt 47 FTE INAF / 65 total

E. Giunchi Abroad tota

M. Gullieuszik 20/47 are TI

A Igne;ti T Deb

A Ku!ler . J. Fritz

(M. Mingozzi) K. George For 2021-2023 (2024): 32.9 FTE INAF
A. Moretti Y Jaffe’

A. Omizzolo AL

R. Paladino N Luber Sinergies with other “schede INAF”:
G. Peluso S McGee

M. Radovich . .

(M. Ramatsoku) i\“_”mr;ﬁgfz') X-GASP (Moretti)

lFileor:sicic (M. Ramatsoku)

: ) E. Roedi ) .
B. Vulcani R St MeerKAT/JVLA (HI gas) + ALMA/APEX (molecular gas) » BaryonicCycling (Hunt)
A. Werle .

S. Tonnesen +
A Wolter Tyonmesen SKA (Prandoni)
M. Verheijen

+ 6.8 FTE PostDoc

LOFAR MoU » LOFAR-It (Brunetti)

“Training camp” for 4(+3) PhD students and 6-8(+1) PostDocs



MUSE@VLT

APEX

ALMA

JVLA

MeerKAT

ATCA

LOFAR

UVIT

HST

X-Shooter@VLT

Chandra

XMM

Optical IFS

mm

mm

Radio

Radio

Radio

Low frequency radio
UV (FUV for all, NUV for some)

UV (F285, F336), optical (F606,
F814) + Halpha (F680N)

Long slit spectra (UVB+VIS+NIR:

3000-25000 A)
X-ray

X-ray

Stellar and ionized gas
properties

Molecular gas (CO(2-1))

Molecular gas (CO(1-
0)+C0O(2-1))

HI gas + radio continuum
(+polarization)

HI gas + radio continuum
+ polarization

Polarization + HI gas +
radio continuum

Low frequency radio tails
UV stellar light

Halpha, UV, V and |

AGN

X-ray emission (point
sources and tails)
X-ray
emission(points+tails)

Audizione INAF RSN-1 21 May 2021

Completed

Completed+proposed

Completed+proposed

Completed + ongoing

Completed + proposed
+Science Verification

Granted, partly taken

MoU
Completed+ongoing

Completed
Partially completed +
granted

Archive + proposed

Archive

Facilities




RESULTS

* 34 refereed papers published so far (Nature, Nature
Astronomy, AplL, ApJ, MNRAS, A&A) — of which 26
INAF 15t author

* + 2 submitted + several in preparation

e 2 ESO Data Releases

* Invited reviews, oral communications and posters at
international conferences

e Colloguia and seminars around the world
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I AstroSat peers into the heart of Jellyfish galaxy
==
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The Ultraviolet Imaging Telescope onboard India’s space observatory, AstroSat, has provided

an insight into processes at work in the heart of a jellyfish galaxy.

MedialNAF, ESO and other national and international sources

RESULTS (?)

CORONA-INFOS STUDIUM FORSCHUNG TRANSFER NEWS

LO STUDIO E PUBBLICATO SU NATURE

| tentacoli magnetici della galassia medusa JO206

E alla somiglianza con le meduse e i loro lunghi tentacoli che una particolare tipologia di galassie deve il
suo nome. Molti dei fenomeni che avvengono nelle caratteristiche code di gas delle “galassie medusa”
sono pero ancora poco noti. Ora un team italo-tedesco di ricercatori ha studiato in dettaglio una di que-
ste galassie, scoprendo la presenza di intensi campi magnetici nella sua coda, probabilmente amplificati
e modellati dal gas intergalattico circostante che impatta contro di essa
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eso01725 — Science Release

Supermassive Black Holes Feed orn «
Jellyfish

ESO’s MUSE instrument on the VLT discovers new way to fuel black
holes
16 August 2017
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RAM PRESSURE STRIPPING IN CLUSTERS

GAS STARS
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cluster mass range — various stages and degrees of :
stripping - before GASP, a handful of RPS galaxies with | Ne
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Star formation in stripped tails of gas: Halpha-bright, star-forming clumps with stellar masses 1075-10"7 Msun,
and how this extraplanar star formation depends on galaxy and cluster properties
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High frequency of AGN suggesting ram pressure stripping triggers AGN activity
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Magnetic field measurement in a stripped tail: evidence for magnetic draping

Ram pressure stripping can cause unwinding of spiral arms
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| = MULTIPHASE GAS
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SPATIALLY RESOLVED GAS METALLICITIES, DIFFUSE IONIZED GAS AND
STAR FORMATION: NORMAL vs STRIPPED GALAXIES &l

Mass-metallicity and Fundamental metallicity relations both in normal and stripped galaxies © |

—20r

The trend of the metallicity gradient with galaxy stellar mass, its physical origin and its i
dependence on environment
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PHYSICAL PROCESSES IN GROUPS, FILAMENTS AND ISOLATED GALAXIES

Ram pressure stripping in groups

Cosmic web enhancement and cosmic web stripping

Candidates for strangulation and gas accretion

observations

P96244

log (Hq [erg/s/cm?/arcsec?])

Avgas [km/s]

Avstar [km/s]

L 1756 ~169 <162 -155

—250 -125 . 0 ‘125 250

-250 =125 0 125 250

.

. —
? - AR
2 ] 5 )
: . o
10 kpc- + i 10kpc- o 2 10 kpc
12 + log[O/H] log(SFR[M, yr—' kpc—2])
W Star formin ] AGN W Liners & %
8.00 8.28 8.56 8.84 9.12 9.40 .+ =25-2.0-1.5-1.0-0.5 0.0
4 ‘
< 4
s 7.;’ .
g t<2-107yr -,
&
10 kpc = 10 kpc 10 kpc -

log(SFRIMo yr~! kpc=2])

log(SFRIMo yr—' kpc=2])

log(SFR[Mo yr~ kpc=2])

-2.5-2.0-1.5-1.0-0.5 0.0

B
2:107<t<5.7-108r FHHw -
& B

10 kpc ;

-2.5-2.0-1.5-1.0-0.5 0.0

X ISR
5.7-108 <t<5.7-10%r & %

10 kpc

-2.5-2.0-1.5-1.0-0.5 0.0

o TR
5.7-10% <t<1.4-100yr # %

10 kpc .

Pioneering work pointing to ways to identify the
different mechanisms based on integral field
spectroscopy, as well as the need for other types of




WHAT LIES AHEAD

Our program for
the next 3 years




FUNDING

Past funding: Premiale MITIC (Garilli)
PRIN-SKA ESKAPE-HI (Hunt)

Still to spend: Main stream INAF (Vulcani) 21keuro
PRIN-MIUR (Cimatti, Massardi) 14keuro
ERC Advanced Grant (Poggianti) ~1500 keuro

ERC funds: 1st tranche arrived in 2019
first ERC report approved in March 2021
2nd tranche arrived 2021

TOTAL: ~2900 keuro, of which 2500 ERC
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WHAT INAF HAS BEEN DOING FOR GASP WHAT GASP HAS BEEN DOING FOR INAF

-- great support from the Office Bandi Competitivi

(Guccione) -- give INAF the leadership of an internationally

recognized program

-C;l:ggrﬁzicns]z;)port from MedialNAF (Galliani, Malaspina, _ a strong scientific outcome

: -- attract European funds
-- great support at OAPd and at the national level P

-- train a group of young researchers but also gain INAF
staff expertise on state-of-the-art techniques and usage
of world-class facilities (MUSE, ALMA, HST, MeerKAT...)

-- initial funding, to gain “momentum” for ERC

-- hiring of new staff members

Post-ERC: HARMONY + MOSAIC -- MAVIS + MICADO/MAORY — JWST -- SKA



