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Design of ERS ProgramDesign of ERS Program

•• DemonstrateDemonstrate  new capabilities/verify performancenew capabilities/verify performance
–– Wide-field UV/NIR imagingWide-field UV/NIR imaging
–– Large filter complementLarge filter complement
–– GrismsGrisms
–– ParallelParallel  imaging operations (WFC3 + ACS)imaging operations (WFC3 + ACS)

•• Provide baseline complementary data for GOProvide baseline complementary data for GO
proposalsproposals  (no proprietary period)(no proprietary period)

•• Do not precludeDo not preclude  large GOlarge GO  programsprograms
•• First publicationsFirst publications  SM4 + 4-6 moSM4 + 4-6 mo
•• Nominal 200 Orbits of DirectorNominal 200 Orbits of Director’’s Discretionarys Discretionary

TimeTime



ERS Program: ThemesERS Program: Themes

I. Star Formation in Nearby Galaxies
       Leads:  D. Calzetti and B. Whitmore

II.  Panchromatic Survey of Galaxies at
Intermediate Redshifts (GOODS Field
Survey)

        Leads:  P. McCarthy and R. Windhorst



  WFC3WFC3



WFC3 UVIS Channel:  4096 x 4096, 0.039” pixels



WFC3 IR Channel:  1024x1024, 0.13” pixels



Wide/Ultra-Wide: 23  

Medium Band: 12

Narrow Band:  42

Grisms: 3 (1 UV, 2 IR)





DISCOVERY EFFICIENCIES



Single 5’x10’ field

8 WFC3 pointings

5 filters + 1 grism in
each pointing

2 add’l grisms in
4 central pointings

Nominal 2 orbits/filter

+ ACS Parallels
  (4 filters)

WFC3 GOODS FIELD SURVEY



HST Focal PlaneHST Focal Plane

6.6'

Parallel
Observations



Intermediate Intermediate Redshift Redshift ProgramProgram
Science GoalsScience Goals

•• Overall:  galaxy assembly/origin of HubbleOverall:  galaxy assembly/origin of Hubble
sequence at critical epoch z ~ 1-3sequence at critical epoch z ~ 1-3

–– Improved Improved photo-zphoto-z’’s s and and spectrophoto-zspectrophoto-z’’s s fromfrom
broader SED coverage (filters) and broader SED coverage (filters) and grism grism spectraspectra
(especially z ~ 1-2.5 and > 7)(especially z ~ 1-2.5 and > 7)

–– SF rates z ~ 1-2 from well-sampled rest UV (filters)SF rates z ~ 1-2 from well-sampled rest UV (filters)
and Ly-Alpha/H-Alpha (UV/IR and Ly-Alpha/H-Alpha (UV/IR grismsgrisms))

–– Slope of the low-mass luminosity function (IR filters)Slope of the low-mass luminosity function (IR filters)

–– ““UV-upturnUV-upturn”” population in old systems z ~ 1 (UV population in old systems z ~ 1 (UV
filters)filters)



GOODS Field Survey: FiltersGOODS Field Survey: Filters

Wavelength (nm)

WFC3 WFC3ACS (Archival)

G141



Survey Filters with Galaxy SED
      (t = 2 Gyr, z = 1.5)

G141



GOODS Field Survey: DepthGOODS Field Survey: Depth

WFC3 WFC3ACS
25.0

29.0

AB_nu



Star Formation in Nearby GalaxiesStar Formation in Nearby Galaxies

-----Sample----Sample---

*

* Two pointings



Star Formation ProgramStar Formation Program
Science GoalsScience Goals

•• Star formation histories from Star formation histories from multibandmultiband......
–– Aperture photometryAperture photometry

–– Pixel-by-pixel photometryPixel-by-pixel photometry

–– Resolved starsResolved stars

–– Resolved star clustersResolved star clusters

•• Environmental influences on cluster LFEnvironmental influences on cluster LF’’ss

•• ISM properties (ionization, shocks), SFISM properties (ionization, shocks), SF
feedback & regulationfeedback & regulation

•• Local Group clusters: VLM IMF and pre-MSLocal Group clusters: VLM IMF and pre-MS
accretionaccretion



Star Formation Program:  FiltersStar Formation Program:  Filters

Continuum:  NUV, U, B, V, I, YJ, H

Line:  [O II], H-Beta,    [O III], H-Alpha,
         [S II], P-Beta, H2O, [Fe II]



NGC 2841 
(Sb flocc)

NGC 4150
(S0)



Rapid star formers

M83 (Sc)

NGC 4214 (Irr)

M82
(starburst)



LMC: 30Dor/R136

MW:  NGC 3603

Massive Local Group Star Clusters



Examples of ISM Diagnostic Plots

Observations: Calzetti et al. 2007

Models: Kewley & Dopita

High Velocity Shock Models:

Allen, Dopita & Kewley 2007

Shock-
Excited
Regime

Photoionized
Regime



N4449, Annibali et al. (2007)

Multiband Dissection of Star Formation History



Star Cluster Age Distribution, Antennae (Fall et al. 2005)



Cen A
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