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STAR FORMATION HISTORIES

OF RESOLVED STELLAR POPULATIONS

Nowadays one of the most active research fields
thanks to HST,
with greatest impact on/of European Astronomy

In the last ten years we have had a large number of HST
treasury/legacy/regular programs aimed at the derivation of the SFHSs of
resolved nearby galaxies, with many people and groups involved on both

sides of the Atlantic (e.g. Aloisi, Aparicio, Brown, Cole, Dalcanton, Dolphin,
Gallart, Greggio, Harris, Held, Rejkuba, Schulte-Ladbeck, Skillman, Tolstoy, Tosi,

Vallenari, Valls-Gabaud, etc.) and with large impact on our understanding of
galaxy evolution.

It all started 20 years ago, when the synthetic CMD method
to derive the SFH was developed in Europe (())
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Padova tracks with Z=0.02 (Bressan et al. 93)



® age < 0.1 Gyr
® 0.1-1Gyr
® 1-3Gyr

® >3 Gyr




Synthetic CMD of 50000 stars
9, E(B-V)=0.08 (e.g. an SMC region)
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Synthetic CMD of 50000 stars
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SFH from synthetic Colour-Magnitude Diagrams
Method

Based on complete sets of homogeneous stellar evolution tracks (e.g., Geneva,
Padova, etc.) with various metallicities

Creates synthetic CMDs with the observed number of stars, taking\
Into account all the theoretical parameters (age, metallicity, IMF, SFR,
stochastic effects of small number statistics) and observational
\uncertainties (photometric errors, incompleteness, blending) y

Provides: starting epoch, duration and SFR of the SF episodes, number
of episodes and intervals, IMF, hints on Z

|

A good model must reproduce all the features of
observational CMD and LFs. We may not get unique

results, but we can sensibly reduce the range of possible
evolutionary scenarios of the examined region

(Tosi et al. 1991, Greggio et al. 1998)




SFH from synthetic CMDs:

the impact of European astronomy

Bologna group (T03| Gregglo )
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First applications, with ground-based, relatively small telescopes
showed that the SF in late-type dwarfs occurs in long episodes of
moderate activity separated by short quiescent phases, gasps
(Marconi et al.1995) and not bursts, and differs from one region to
another in spite of the tiny size of the system




SFH from synthetic CMD method:

the impact of European astronomy

the Canarias - Padova group
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SFH from synthetic CMD method:

the impact of European astronomy

the Canarias - Padova group
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then, HST became available ...




the HST effect: WFPC?2 A

Smecker-Hane et al. 02
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the Coimbra experiment on the LMC bar
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Spatially resolved SFH

Sextans A Dohm-Palmer et al. 2002

Spatially Resolved Star Formation History of Sextans A Spatially Resolved Star Formation History of Sextans A

fairly continuous SF: gasping rather than bursting
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the Local Group and beyond

[ Local Group galaxies: \
Photometric resolution of individual stars is possible down to fainter/older objects in

all galactic regions l

long lookback time (up to Hubble time) for SFH is reachable and space distribution
Qf SF is derivable j

4 More distant galaxies: )
Distance makes crowding much more severe and even HST has not resolved yet stars
as faint as the MS-TO l

lookback time ranges from a few tens of Myr to several Gyr (reached only in
\ outer, less crowded regions) and space distribution is derivable only in a few cases Y,

(' N

However, LG galaxies are not representative of all existing types: ellipticals and
BCDs (i.e. the most and the least evolved ones) are not present here

J

\ SFHs must be studied also outside the LG y




WFPC2 - NIC2:
BVJH

2.2 Mpc

WFPC2 - NIC2:
UBVIJH

5.1 Mpc

WFPC2 - ACS:
BVI

10 — 20 Mpc

Strong starburst dlrr,
evidence of galactic
winds

Strong starburst BCD,
evidence of galactic
winds

Most metal poor
BCD, winds ?




Different regions in NGC 1705

Tosi et al. 01
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NGC1705: a post-starburst BCD

already back to SF activity

Some SF 5 - 1 Gyr ago B o0 |
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WFPC2 - NICMOS

ACS

10% 8FR (M yr-kped) 10° SFR {Moyr'kpet)

starburst dwarfs

studied with HST & CMD method
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10° SFR (Mgyr-1)
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Spirals studied with CMD method
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Early-type galaxies studied with CMD method
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General results
[

a) No evidence of long interruptions in SF activity, except in early-types

b) No frequent evidence of strong SF bursts in late-type dwarfs (NGC1569
and NGC1705 exceptions among those already studied via CMDs)

c) No galaxy currently at first SF episode (all examined ones already active

at reached lookback time)

- J

l

/1 Gasping rather than bursting SF regime in late-type galaxies (both D
Local Group and beyond)
2) No significant difference between BCDs and dlrrs, except for current

SFR
3) Small (if any) contribution of dwarfs to faint blue galaxy excess at

Intermediate redshift (SFR too low)
\4) Ages old in all dwarfs /

N




HST follow-up and European Astronomy:

wide field imaging (WFI, VST, VISTA)
and
high-res spectroscopy (FLAMES)

The effect of the combination of HST with European

Instruments:
a quantum leap in galaxy evolution studies




The SMC in Space and Time (HST-C13, Pls Nota & Gallagher)

~ HST fields: deep but small; |
how can we cover all the SMC ? .
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The SMC in Space and Time (VST-GTO, Pl Ripepi)

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.

See also the VISTA Public Survey, Pl Cioni
the (near ?) future



HST photometry + high-res spectroscopy:
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[Fe/H]

AMRSs In nearby galaxies:

entering a new era
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The new era:

e.g. evolution models for individual dwarfs

SFH and IMF from HST CMDs, abundances and age-metallicity
relation (if any) from spectroscopy

!

standard chemical evolution models
(e.g. Carigi et al 99, Lanfranchi & Matteucci, Romano et al 06)
chemo-dynamical models
(e.g Recchi et al 01, Recchi et al 06)
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chemical evolution models for late-type dwarfs (Romano, Tosi, Matteucci 2006)
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The impact of HST
on European Astronomy has been great:

Long life to HST !

the end
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