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MIPS 24pm are insensitive beyond 2-3 
ISOCAM HDF-N depth o f  0.1 mJy vs MIPS GTO (-80py)/GOODS (-20py) 
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Use I R A C  emission line diagnostics 
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1 hour of I R A C  integration + x4.5 lensing 

*z=6.56 Ly-a emitter called HCM6A lensed by Abell 370 
43iscovered by Hu et al. 2002 
mSpitzer constraints from IRAC GTO data in 

RC, Stern & Eisenhardt, 2005, ApJ Letters, in press 
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SED of HCM6A 
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GOODS 25 hr depth HAEs: 
z>5 is pushing limits of current technology 

m66 z>5 sources in GOODS-N and GOODS-S. Extensive spectroscopy from 
ESONLT (Eros Vanzella et al.) and Keck (Daniel Stern et al.) 
*33 are Spitzer detections at either 3.6pm or 4.5pm or both 
85/33 (i.e. 1527%) appear to have 4.5prn/3.6pm flux ratios consistent with HAEs 
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Comparison between I R A C  colors o f  z>5 sources 

Vanden Berk et al. 
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Colors of an evolving stellar population 
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Deep Spitzer Observations Enable Extending ISOCAM's work t o  z-3 and fainter 
down the IR Luminosity Function 

Overestimates? Or a hot dust componer 
which may not be traced by SCUBA? 
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Redshif t distribution of z>1.5 Sources 
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Which LBGs does MIPS see? 

24 pm bright LBGs are 
all drawn from the "red 
half" of the distribution 5 20 

0 
Q, of UV continuum slopes 
U 

(and hence of inferred -E 

extinction) 
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Comparing UV and I R  Luminosity Density: LBOL/LUV@1.5<z<3.0 - 

"I RX-P" diagram L,/L(corr.) - I for many objects at 
(as per Meurer et al. 1999) L,, < 1 0 1 * m 5  L but >>I at higher L,, 
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Specific SFRs vs. stellar mass 
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: 0 Does the infrared luminous 
phase of galaxy evolution only 

lo - t 0  occur in massive galaxies ? 
Needs t o  last shorter than 

- 100MYr t o  avoid overestimatina 



Understanding Multiwavelength Properties 

a20 very hard X-ray 
sources at z A . 5  of IOOOO 

which -60% are 
radio detected. 
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*Gamma values 
X suggestive of strong +, 
rr 100 

AGN activity 1 
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detection 1 0  

.Radio-LIR trend is 
higher than seen in I 

the local Universe -0.5 0.0 0.5 1 .O 1.5 
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contribution to radio 
flux 
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Radio-LIR Correlation ? 
Z>1.5 very di f f icul t  t o  use radio as a SF tracer 
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Conclusions 
Finding strong Ha emitters with 
large equivalent widths. Probably lj Restframe I Wavelength 0 ~ ~ )  I 

due t o  a very young stellar lo  
I 

-'%- -j * HCM $A; z=6.56 *- /+- --+-- 

population and NOT an AGN. * Egaml et af. 42OO5P z-6 7 . /' 

-& Kobasfier et al (2G05), z-6 5 /- 

*' 
1 

1 Ha/UV ratio indicate modest 
.-. amounts of extinction (A,>0.2 
3 0 1  V 

mag) in about 15% of  objects m2 

which would boost ionizing flux ,,, 
by a factor of 2 (need t o  find 
more t o  account f o r  re- ooo l  

ionization). 1 10 
Observed Wavelength f ym) 

HCM6A is the strongest Ha 
emitter A,-1 mag 
Origin of dust is unclear - SNe 
or f i r s t  generation of stars 
forming a t  z>10 ? 
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Equivalent Width Evolution with Time 

- 
6 6.5 5' 7 5  8 8 5  

tog (Time E ~ l l  
Fw . 43.-Equivakat width of HIT vs.. 

Pxarnrters a in Fig. 1. 

FIG- 44.-Equivalent width ~6 Hlw rk tlmc for a continuous 51a-ha3r- 
matian mtc, Pa~amelers as in Fig. 2. 
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