G T — Extragalactic

A S e .
& - s W
-

Background Light

Probed in the
GLAST Era

D. H. Hartmann
University

Thanks to many (re)sources:
APOD: antwrp.gsfc.nasa.gov/apod/ ~ -
ADS: adswww.harvard.edu/ WIKIPEDLA

Tanja Kneiske, Karl Mannheim, Paolo Coppi, ... 15t GLAST Symposium:
Stanford 2/2007







Star light — nucleosynthesis -

black hole — accretion -

Heinrich Wilhelm Matthaus Olbers (1757-1840)



WIKIPEDIA

Di freyi Enzyklopedy

From Wikipedia, the free encyclopedia

The Extragalactic Background Light (EBL) is the faint dlffuse 11ght
of the night sky, cansisting of the combined flux of all extragalactic
sources. Its main 51gn1ﬁcance for astronomers is that it contams

- inforation regarding the history.and formation of other galax1es and |,
also the large scale structurg of the uniyerse. -

EBL = fossil record of the cosmic history of light

. Indlrect source counts — lower hmlts

D1rect (absolute photometry) o FEBL = Ftot Feorr
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Zodiacal Light




Discrete stars ; R
Diftuse Galactic Light =
(model)




ps (Mg yr~* Mpe™)

Star Formation in the Early Universe:
e.g., Bromm & Loeb 2006, ApJ 642, 382
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quasars: 2.~ 6.4
galaxies: z_. =7.0 3

WMAP3: II+T — z,

Pop 111 stars: z~ 20 —



Kashlinsky et al. 2007, ApJ, astro-ph/0612(445&447)
GOODS — Spitzer/IRAC 3.6 um , 4.5 um

1-10% fluctuations (1-10 arcmin scale), emitted at 1 Gyr (z=10)

Corresponding to ~ 1 Mpc (@z=10) pre-collapse DM halos



HST: Bernstein et al 2003
(Airglow)

Absolute surface photometry WFPC2
Zodiacal Light: ZL

Discrete stars (AB ~27.5) 100
DGL: Scattered *-light off MW dust

ISM line emission

Mattila 2003 ZL-correction
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EBL ~ 1% of total

processed
in stars

F. Aharonian et a. 2006, Nature 440 1018 (April 20)
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Reprocessing of light
The metagalactic UVOIR background
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The y-ray Background
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Average photons/(cm?-MeV)
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Log E (GeV)
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The gamma-horizon: t,, = 1

1Y

Fazio-Stecker Relation
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From : “Trouble at first light” P. Madau 2006, Nature 440, 1002 (April 20)



Stecker, Malkan, Scully 2006, ApJ 648, 774
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From : “A low level...” F. Aharonian et a. 2006, Nature 440, 1018 (April 20)



F. Aharonian et a. 2006, Nature 440, 1018 (April 20)
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~ GeV Background: Response to IR/O EBL
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Summary:

Gamma-ray absorption in many distant sources (GRBs and blazars)
probe UVOIR EBL evolution: probe of cosmic light production history.

Measuring absorption is messy business. We need to know intrinsic
source spectrum. We don’t have good “spectral standard” yet. Don’t
assume power law spectra!!l GLAST may establish it.

GLAST and new Cherenkov telescopes increase source population:
Luminosity function from a ~thousand points of light, evolution, variability, ...
source physics. Resolve the CGB in the GeV regime.

CGB Shape in 50 GeV — 1TeV (GLAST) range crucial, as it reflects
the redshift distribution of the contributing sources. If no cutoff seen,
we’re not measuring extragalactic background, or something is wrong
with our physics.

GLAST/GBM will advance the era of gamma-ray cosmology.
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Most distant quasars:
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Massive Poststarburst Galaxy:

Mobasher et al. 2005, ApJ 635, 832
Perhaps z ~ 6.5 (from SED features),
Stellar Mass: M.~ 6 10! M

From a star burst 10® yrs earlier at z> 9
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The EBL in the 0.1 — 1000 um range

103 T 1T TTTTT T T ITIIIII T T FIIII]] T | ERR N T 10_3

T T T T 1717
1

11 11

—
(@)}
N
—
(@]
A

lllIlllI
<l
-~
llllllll

I
1

b
o

Intensity, AL(nW m-2sr-!)
2
(y-ISz-wd;_S g&le)“l\( ‘£11susyu]

=

1 = 10-6
: Dwek
Ol 1 i lllllll 1 1 lllllll 1 1 lllllll 1 | N (S i B [ I | 10—7
1 10 100 1000
Wavelength(um)

Fig 19 from Bernstein et al. 2002 III




SN rate yr~'Mpc® h7°3 (1074

The y-ray Background

Age of Universe (Gyr)
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