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What WFC3 Can Do



What WFC3 Can Do

But the WFC3 diffraction limit is 2-3 times softer than ACS



New YJH photometry limits in GOODS-S Deep region

Existing HST
and ground



New YJH photometry limits in GOODS-S Deep region

New WFC3

SEDS/
IRAC



Exposure Strategy

 “Wedding cake” strategy: three layers of J+H

WIDE: 2 orbit depth over
~0.2 sq deg

DEEP: 8 orbit depth over
~0.04 sq deg

UDFs: 50-100 orbit depth over
~0.004 sq deg



Exposure Strategy

 Five famous fields
 Wide: COSMOS, EGS, UDS

COSMOS:
10h 00m  +2 deg

AEGIS:
14h 18m  +53 deg

UDS/UKIDSS/SXDS:
2h 18m  -5 deg



Overview

 Five famous fields
 Deep: GOOD-S, GOODS-N

GOODS-S:
03h 32m  -28 deg

GOODS-N:
12h 37m  +62 deg



ACS Parallels

WFC3 array
1 orbit



ACS Parallels

ACS parallel
array



ACS Parallels

ACS parallel
array

≥ 2 orbits!



CANDELS Fields

 Orbit Totals:Orbit Totals:
 GOODS: 483GOODS: 483

 EGS: 90EGS: 90

 UDS: 88UDS: 88

 COSMOS: 88COSMOS: 88

 SNe SNe Follow-up: 152Follow-up: 152

 Submitted Phase II FilesSubmitted Phase II Files
 GOODS-S: 12060-12062GOODS-S: 12060-12062

 EGS: 12063EGS: 12063

 UDS: 12064UDS: 12064



Magnitude and Mass Limits

  Point source limits        5-σ AB mag     5-σ AB mag  

Wide   --     27.0    7.1 28.7   28.6    -- Plus existing ACS

Deep 27.8   28.0   28.0 >29   >30    29 Incl existing ACS

UDF 29.1   29.5   29.3      30+    30+   29.4+ Incl existing ACS

  Stellar mass @ z~2     M1500, z~7 

Wide        109 M      ~ -20

Deep     4 × 108 M     ~ -19

UDF    1.4 × 108 M     ~ -18

   sq deg tiles Y       J       H V        I        z

Wide 0.2 162 --     2/3     4/3 4/3    8/3     -- Plus existing ACS

Deep 0.04 30 3        4        4 >3    >14     5 Incl existing ACS

UDF 0.004 3 ~40  ~40  ~50 50+  50+  50+         Incl existing ACS

  Area # WFC3 Exposure, orbits Eff. Exposure, orbits

109 M



 Imaging data for 250,000 galaxies from z = 1.5 - 8: Wide and Deep

 WFC3 bridges the Balmer break out to z ~ 2.5

 WFC3 cuts through dust

 Spitzer Extended Deep Survey (SEDS): IRAC 26 AB (5-σ); means
stellar masses measured to ~109 M to z ~ 7

 Overlapping ACS parallels: panchromatic imaging from V  H;
new ACS imaging in UDS, deeper/multicolor ACS imaging in
COSMOS and EGS . . . . . photoz’s!

 UV in GOODS-N: 100 orbits of F275W, F336W

 Every pointing observed at least twice:                                              
 Search for variable AGN
 First search for SNe beyond z ~ 1.5

Highlights/Summary



Science Goals: Supernovae



Science Goals: Supernovae

Type Ia supernovae:

Detect and measure at least 8 high-z SNe beyond z ~ 1.5



Supernovae Prospects



Supernovae Prospects

Dark energy
differences



Supernovae Prospects

Supernovae
evolution

HST lifetime



Science Goals: “Cosmic dawn”



Science Goals: “Cosmic dawn”

Cosmic “dawn”:  z = 7-8

Stellar masses down to 109M, lum functions, mass
functions, morphologies, clustering >> halo masses



z ~ 8 galaxies: candidates in UDF  from Yan et al. 2009

New
WFC3



z ~ 8 galaxies: IRAC/SEDS is crucial for confirming



At z ~ 8: 60 identified galaxies in Deep

60
objects
here



At z ~ 8: 100 candidate galaxies in Wide

100
objects

here

50
objects

here



Recent high-z luminosity functions

Bouwens et al. 2010



Survey Comparisons

ERS: 9 WFC3 pointings to J+H depth of 4 orbits

Deep vs. ERS:  5 times more galaxies, 0.6 mag deeper

Wide vs. ERS:  8 times more galaxies, 0.6 mag shallower

Deep: 30 WFC3 pointings to J+H depth of 8 orbits

Wide: 162 WFC3 pointings to J+H depth of 2 orbits

Wide + Deep will be the prime finding fields for
JWST spectroscopy



Science Goals: Cosmic “High Noon”



Science Goals: Cosmic “High Noon”

Cosmic “high noon”:  z ~ 2

Stellar masses down to 109M, counts of massive galaxies
and quenched galaxies, radii, morphologies, bulge

masses, mergers, AGN hosts



Structural parameters at z ~ 2: simulated data

radii

Sersic n

axial ratio

Gini

M20

Useful limit: H ~ 24 AB mag
in Wide survey.

This is 2 x 109 M at z ~ 2.



AGN activity vs. Gini/M20 at z ~ 2

All CANDELS fields are
deep Herschel fields!



Single Sersic fits: UDF, GIM2D, z ~ 0.5-1.5

Mozena et al. in prep

Red
galaxies

Blue
galaxies

WFC3
regime



Single Sersic fits: UDF, GIM2D, z ~ 0.5-1.5

Mozena et al. in prep

Blue
galaxies
only

Radii are flat!!!



Science Goals



Science Goals

UV program: CVZ orbits in GOODS-N

Lyman continuum escape fraction, find LBGs at low z (~2),
SFR amount and distribution at z ~ 1



The importance of the J band for photoz’s

Effect of removing J from the SED: simulated data

Photoz’s fall apart in
critical redshift range



Deep Strategy: GOODS-S

ERS2

Deep
region

Skirt
region



GOODS-S Deep Strategy: 10 Epochs



GOODS-S: WFC3 Tiling and ACS Parallels



GOODS-S: WFC3 Tiling and ACS Parallels



Deep Strategy: GOODS-S



Deep Strategy: GOODS-S



Deep Strategy: GOODS-S



GOODS-S WFC3 coverage: including all data

J and H-band Y-band

Deep
region



GOODS-S ACS parallel coverage, final

F814W, I-band: needed to ID high-z galaxies

Deep
region



Deep Strategy: GOODS-N (preliminary)



Observing Schedule


