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Outline and 4 Science Goals

e Wide-field HST WFC3 UV imaging is critical to do NOW to prepare for
JWST (AZ0.7um), and to define a Z8-meter UV-optical sequel to HST:

® (1) The physics and evolution of SF in low-mass galaxies over the LAST
9 Gyrs: critical benchmark to understand cosmic reionization at zZ6;

® (2) Evolution of the star/dust/gas mixture in SF regions, and the influ-
ence of supernovae and AGN feedback;

® (3) Evolution of young, star-forming sub-galactic clumps induced by
mergers or gas accretion, and the growth of stable galaxy disks;

® (4) Late-epoch SF & structural evolution in massive early-type galaxies.

(5) Summary and Conclusions.

Sponsored by NASA/HST WFC3 & JWST
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Hubble Space Telescope Program

Role of ACS in HST Post-SM4 Imaging Capability
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e WFC3 filters designed for star-formation and galaxy assembly at z~0-8.

critical pathfinder for JWST science.
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10 filters with HST/WFC3 & ACS reaching AB=26.5-27.0 mag (10-o)
over 40 arcmin? at 0.07-0.15" FWHM from 0.2-1.7pum (UVUBVizYJH).
® ERS in GOODS-S v2: using WFC3 for what it was designed to do.

e JWST adds 0.05-0.2" FWHM imaging to AB~31.5 mag at 0.7-5um,
and 0.2-1.2" FWHM at 5-29um, tracing young+old SEDs & dust.
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® Rest-frame SEDs of objects with young, mixed, stellar popula-

tions with WFC3 UV, ACS B & CANDELS VIJH filters.

e Diamonds: Rest-frame 1300A and 2600A to measure UV 3-slope.

@ For 0.25252.0 WFC3 UV, ACS F435W & CANDELS (F606W, F814W)
filters sample the 3-slope for SF objects in 22 filters at <0771 FWHM.
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e Viable APT solutions to cover CANDELS fields (split over 2 ORIENTSs
~180 days apart to aid scheduling).

ACS/F435W tiles in green (parallels), or blue
(primary); CANDELS WFC3/IR F125W, F160W tiles in grey.
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/dark blue region is WFC3 ERS 3-range (Hathi etal. 2012).

e Wide-field WFC3 UV traces (3-evolution from 16,000 SF clumps for
0.25z52 (grey strip) = dust attenuation in SF knots in sub-L* galaxies.

Blue dots are before

e Essential synergy with Herschel FIR = relation between (3 and dust
attenuation, providing the most robust estimate of the SFRD at z<2.
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e Grey wedge shows the significant improvement from deep wide-field
WFC3 UV imaging for 0.25z52.5.



log(t [yr])

@ Right panels show pixel-to-pixel dust (Ay/) & SF-age (log t/yr) maps.



Lyman Limit
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[RIGHT] Bolometric luminosity vs. dust attenuation (Lyr /Ly )

(Reddy etal. 2010), suggesting evolution
of the net extinction in SF galaxies with time.
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IMIDDLE 2] Ordered rotation (Vo) & disturbed motions (og) shows
strong correlation with rest-frame blue morphology (Kassin"‘ 2007).
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e 10-band WFC3 ERS data measured rest-frame UV-light in nearly all
early-type galaxies at 0.35z31.5 (Rutkowski etal. 2012, ApJS, 199, 4).



(5) Conclusions

For as long as we still have HST, deep wide-field WFC3 UV surveys must
be done to address the following critical science questions:

These are critical and unique data in preparation for JWST (AZ0.7um),
and to define a Z8-meter UV-optical sequel to HST:

® (1) The physics and evolution of SF in low-mass galaxies over the LAST
9 Gyrs: critical benchmark to understand cosmic reionization at zZ6;

® (2) Evolution of the star/dust/gas mixture in SF regions, and the influ-
ence of supernovae and AGN feedback;

® (3) Evolution of young, star-forming sub-galactic clumps induced by
mergers or gas accretion, and the growth of stable galaxy disks;

® (4) Late-epoch SF and structural evolution in massive early-type galaxies.
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e Limited flux-range as yet, which limits the M™* | ¢* , a-accuracy.

e Wide-field WFC3 UV: will significantly improve on bright-end, M™ & ¢* .
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e Still poorly determined LF parameters at 1<z<3, when most stars born:
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WFC3 ERS 10-band redshift estimates accurate to S4% with small sys-
tematic errors (Hathi et al. 2010, 2012), resulting in a reliable N(z):

ERS shows WFC3's new panchromatic capabilities on galaxies at z~0-8:



