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Long Anticipated Telescopes 

E-ELT / TMT / GMT
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Whereas ~15 candidate z~7 galaxies were found with NICMOS 
over ~10 years

Bouwens et al. 2010
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Bright Faint

Log # 
mag-1 
Mpc-3

Bouwens et al. 2010

UV Luminosity Functions
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Bright Faint

Log # 
mag-1 
Mpc-3

Bouwens et al. 2010

UV Luminosity Functions
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Bright Faint

Log # 
mag-1 
Mpc-3

Bouwens et al. 2010

UV Luminosity Functions

FA2\YJ!(&-/+K4/(%KK*,(+/(4*(-/4%:K8/$(&%4-(*W(-;*K+L*.(*W(

R%K%S8-/(:%#>(4*(-%&K"(LD-/]]]

~50 z~7 galaxies 
~25 z~8 galaxies
70+ z~7 galaxies,
30+ z~8 galaxies

Wednesday 14 April 2010



)*+,-./YJKK8.R,*&4$(-4(%K

R%K%S8-/(%4(5UV(:-#*D-(;-&"(:K+-(

K*,(K+D8.*/84"(R%K%S8-/(:-#*D-(;-&"(

:K+-(%4(-%&K"(LD-/(l(K*,(D-4%K/T

1mM#*.L.++D(/K*N-(n(D*/4(/-./8L;-(

4*(#$%.R-/(8.('+/4(#*.4-.4(l(:+4('+/4(

#*.4-.4(*W(K*,-&(K+D8.*/84"Z(5UV(

R%K%S8-/(8/(N&*:%:K"(!(5-&*

/*(#$%.R-/(%4(5UV(D+/4(:-('+-(4*(

*4$-&(-o-#4/

(:K+-

&-'

n
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Bright Faint

Log # 
mag-1 
Mpc-3

Bouwens et al. 2010

UV Luminosity Functions
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upper limit is very 
robust, even if 
detections are 
uncertain 
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Summary

>100 z~7 and z~8 candidate are known in current WFC3 observations -- 
permitting us to study galaxy evolution 600 Myr after the Big Bang

The ELTs will have a >6x resolution advantage over JWST which is 
important for studying z>~8 galaxies (largely unresolved with JWST) 

Current observations already permit us to quantify the SFR, stellar 
masses, ages, sizes, colors, dust properties of galaxies as early as z~8 

and even possibly at earlier times

Key advances will be in spectroscopy and in rest-frame optical studies (for 
stellar masses) of z~8-10 galaxies -- reaching 100x fainter than possible 

now

JWST + ELTs will allow us to push to z~11-13...  allowing for accurate 
SFR and stellar mass estimates to limits of searches...

Current WFC3 results provide us with a useful guide as to what we might 
expect to find, as we anticipate observations with JWST and ELTs
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Gains with JWST should mirror those achieved with WFC3

Region of the HUDF

NICMOS 72 orbits
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Gains with JWST should mirror those achieved with WFC3

Region of the HUDF

NICMOS 72 orbitsWFC3/IR 16 orbits
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Gains with JWST should mirror those achieved with WFC3

Region of the HUDF

NICMOS 72 orbitsWFC3/IR 16 orbits

Gains with JWST should provide similar 
gains to what WFC3 just achieved!
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