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gamma-ray absorption:

probe of diffuse radiation fields
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threshold condition: E € (1-cos 6 )>2 m_*c*
O peak . =4 m *c*

e.g. TeV + 1eV (IR)
100 GeV + 10eV (UV)
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e.g. probe of local IRB through
gamma absorption in TeV blazars



probing local IR background with gamma-ray absorption

HESS observations of TeV blazars @z=0.165, 0.186
Aharonian+ 06 Nat.
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e strongly disfavors NIR peak no strong Pop III
e close to lower limits from galaxy counts



EBL constraints at z=0.536
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close to lower limits from galaxy counts (little missing light)
if “normal” blazar spectra a>1.5



EBL constraints at z=4.35 Abdo+ 09, Sci. 323, 1688
Fermi/LAT detection of GRB 080916C up to 13 GeV without cutoff

z=4.35

Kneiske et al.
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Reionization: The Basic Picture  slides from T. R. Choudhury

What is the Reionization Era?
A Schematic Outline of the Cosmic History
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detectability of high-z GRBs by CTA
B
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Hubble Ultra Deep Field 2009 (HUDF(9) With newly installed
WEFC3/IR

Hubble Ultra Deep Field - Infrared Hubble Space Telescope « WFC3/IR
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cosmic star formation rate

Bouwens+ arXiv:0912.4263
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only ~13% of reionization requirement (with f, . =0.5, C=3, Salpeter IMF



cosmic star formation rate
estimated from GRB rate Kistler+ 09
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UV intergalactic radiation field (IRF) at high-z
crucial in cosmic reionization/first star formation era

e IRF above Lyman edge ¢>13.6 eV
reionizes the IGM (feedback on galaxy formation)
e IRF below Lyman edge
dissociates H, molecules (feedback on star formation) e=11.2-13.6 eV

Lyoa pumping (affects HI 21cm emission) €=10.2 eV

but direct detection impossible!
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= direct census of diffuse UV below Ly edge (indep. of 1., C)




model of cosmic reionization SI+ arXiv:0906.2495
Choudhury & Ferrara 05 , 06, Choudhury 09 parameters €.y, €xpps Neger Moigm

semi-analytical model with Pop II+II stars+QSOs, radiative+chemical feedback
consistent with large set of high-z observations: WMAP, x,,;, HUDF NIR counts, etc.
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vy absorption attenuation factor SI+ arXiv:0906.2495
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appreciable differences in attenuation between z~5-8 at several GeV
— unique, important info on evolution of UV IRF below Ly edge
= direct census of cosmic star formation rate (indep. of f, ., C)



cosmic star formation rate i%ll){,‘gl‘)‘e’ M. Kobayashi, Totani, SI+
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data at z>6
mostly lower limits
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large uncertainties in SFR at z>6
models with low Pop II but high Pop III also possible?



vy optical depth: comparison
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