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PSF update

E-ELT

* Because ESO's PSF simulations are
computationally so expensive so far only
short integration PSFs (4s) have been
simulated.

* Problem: speckle noise

* Also: the PSF images have to be very
large in order to sample a good contrast
range.

* Solution: represent PSFs with a 'small’
number of analytic components.

* New code: ELTPSFFIT
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PSF fitting

1D PSF cross—ssction

Available functions:
Gaussian
Lorentzian

Moffat

Airy disk

Obstructed Airy disk
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PSF fitting
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PSF fitting
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PSF fitting
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Pipeline updates
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Pipeline updates
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== Building a noise model

The simulations don't do anything magical! It's a predictable process.

Based on the knowledge of how exactly StarFinder (or any photometry package)
measures the fluxes, one can build a model for the error on these fluxes, including the
effects of:

* Photon noise, background, read-out noise and dark current
* Additional photon noise from PSF wings

* Poisson fluctuations of the 'background' of undetected stars (e.g. Olson et al. 2003),
including the effect of the PSF

Simulations are used to validate each component of the model.
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E-ELT

Photon noise
object and background
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E-ELT

Simple 'background' of
unresolved stars
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S Model validation
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E-ELT

Once completed, the noise model can predict the expected error on the magnitude

Using the model

and colour at each point in the CMD for any given DM, surface brightness, stellar

population, filter combination, assumed PSF, etc.

Combine this with the theoretical sensitivity of the given population's CMD to physical

parameters of interest. For example:
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Such a quantity combines the
observational data quality with the
sensitivity of the analysis and
predicts the ability of the data to
constrain the physical parameters of
interest.
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Can HST do Virgo CMDs?

E-ELT
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COLOR-MAGNITUDE DIAGREAMS OF RESOLVED STARS IN VIRGO CLUSTER DWARF GALAXIES

Meizon Caowein
Smithsonian Astmpbysice] Ofeervaory, 60 Ganlen Street, Camiridge, MA 02138; caldwel§gcfa harvard edn
Recelvad 2008 May 5 acceprad 2004 Jduly 19

ABSTRACT

The Advanced Camen for Surveys (ACS) on the Hubble Space Telescape (HST') has been used to image tao fields
inthe core of the Virgo Clusterthat contain a mumber of dwarf elliptical galaxies. The combined F555Wand FET4W
images have mesobved red giant star inthese galaxies, down to 1 mag below the giant branch tip. Two of the galaxies
were targeted becanse of their extremely low central surface brightnesses (8, = 27.0); thus, the successful resolution
into stars confimms the existence of such teruous galacies. Red giant stars wene also found that are not ostensibly
mssociated with my galaey, Color-magnitude diagrams in ¥ and [ have been derved for the five dwarts, as well as the
halo ofa nearby spiml galaxy and the intme hster stars in the two fields. These diagmms were used to denve distances
and metallicities via the magnitude of the red giant branch tip, and the mean color of the giant branch. The mean

Tam Asacmymcar ktmses, §56-T6—T55, 2007 Felmnary 20 n the dwarfs range from = 1.2 < [Fe/H| == = 2.4, and fall along the relation between galocy
0 2007, The Americsn Astsoasmicsl Sasicty. All righes recrved. Pricel i 1S4 fiound for Local Group and MED group dwart elliptical galaxies, [Fe/H] does not appear to
almoy surface brightness, as the two extremely low surface brghtness galacies do not have
mean distance modules of the sic Vigo galaxies is 31.0 = 005, or 16.1 £ 0.4 Mpe,

huster stars in those fields 15 31.2 £ 0009 (17.4 = 0.7 Mpc).

THE RESOLVED STELLAR POPULATIONS OF A DWARF SPHEROIDAL GALAXY IN THE VIRGO CLUSTER [lies: clusters: individual { Virgo cluster) — galaxies: dwart’ — galaxies: stellar content

Pamruck B Dimesin,” Beissoy Fo Woisss ® Boaw Crasoviio, Joss ). Faoasmes " T o Hieesa ? s
S Siamossed,” Geonae H. Jacoay,” Hemy C. Fmovson,® M B Tasve,” Maopa Azsspoon®
Omrwin Gesasn.” J. Arrosso L. Acimesr ™ K Ereeaees ' asm Marr Viooimesa®
Receivad 2006 Sgpiember 25 amepted 2006 November T

ABSTRACT

We report on the discovery of a faint (M ~ =106 £ 0.2) dwarf spheroidal galaxy on deep FOORW and FE14W
Hubble Space Telescope images of a Virgo imtracluster field. The galaxy is easily resolved in ourimages, as our color
magnitude diagram (CMD) ectends =1 magnitude beyond the tip ofthe red giant branch (RGB). Thus, it is the deepest
CMD for asmall dwarf galaxy inside a cluster environment. Using the colors of the RGH stars, we derive a metal
abumdance for the dwarfof [M/H| = —2.3 £ 0.3 and show that the metallicity dispersion is less than 0.6 dex at 95%
eonfidence. We also use the galwey’s lack of AGH stars and the absence of objects brighter than My ~ —4.1 £ 0.2 to
show that the system is old (f =10 Gyr). Finally, we derive the object’s structuml parameters and show that the galacy
displays no obvious evidence of tidal threshing, Since the tip of the red giant branch distance [(m — M), = 31.23 =
017 or £ = 17.6 = 1.4 Mpc] puts the galaxy near the core of the Virgo cluster, one might expect the object to have
undergone some tidal processmg. Yet the chemical and morphological similarity betaeen the dwarf and the dSph gal-
mxies of the Local and ME] Group demonstmtes that the object is indeed pristine and not the shredded remains of a
mmuch larger galaxy. We discuss the possible origing ofthis galmey and suggest that it is just now falling into Virgo for
the first tme.

Subject headings: galaies: abundances — galaxies: clusters: individual (Virgo) — galacies: dwarf —
galmeies: stellar content




Can HST do Virgo CMDs?

E-ELT

Yes, but only in extremely low
surface brightness environments.
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Can HST do Virgo CMDs?
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10 hours

3x3 arcsec?

DM = 31.2

1L = 23 mag/arcsec?




|-band

10 hours

3x3 arcsec?

DM = 31.2

U = 23 mag/arcsec?

No background,
other parameters the
same, but now use
TinyTim model of
HST ACS F814W
PSF from Rhodes et
al. (2007)
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SW2 Isb31
(Caldwell 2006)
3x3 arcsec?

9.2 hours in F555W




