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Extragalactic Backgrounds (z=0)
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EBL — Observations & Limits

UV Opt NIR MIR FIR
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1) Lower limits
(Galaxy counts)
2) Upper limits
(direct detection)



1) Lower Limits

UV Opt NIR MIR FIR
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Galaxy Counts

Deep Fields

Galaxy counts
(U,V,B, IR...)
(Zmin<Z<Zmax)
Extrapolation
Total sky

All redshifts
Low flux levels
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,Normal Galaxies” z<3(5)

age of universe (billion years)
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,Lower-Limit“ EBL

UV Opt NIR MIR FIR
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2) Upper Limits

UV Opt NIR MIR FIR

Pioneer 10, Voyager, Photometer ... 15500
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[Direct Observations (z=0)
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Upper vs. lower limits

Lower limits:

Stars in galaxies (z<3)

Upper limits:

O Stars or sources
(z>3) like Popll],
Dark Stars...

o Real diffuse
emission ?

o Foreground
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EBL — ,,AGN limits“

UV Opt NIR MIR FIR
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[Photon-photon pair production

~100 Mpc =3 x 10 ' km
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Method: ,,AGN limits“

Aharonian et al. 1ES 1101-232

Shock accelaration of electrons:
N(E)dE ~EP,p=2

Synchrotron Radiation of electrons
s=(p-1)/2=0.5

Inverse Compton Scattering:
EAN/dE ~E* a=s=0.5
—>E2dN/dE ~ E%°
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Everything is ok...

UV Opt NIR MIR FIR
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...including EBL limits from FERMI

Georganopoulos,
Finke & Luis
(2010), Pks2155-
304,1ES1218+304

Yang & Wang
(2010)
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[What about the Cosmic SFR?
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[Do we really need ALPs ?

Not up to now !
... but... there are some hints...

SFR ,lower limit“ a bit too small
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SJLower limit“ SFR
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EBL , lower-limit“ x 2

UV Opt NIR MIR FIR
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[Do we really need ALPs ?

Not up to now !
.. but ...

SFR  lower-limit“ too small
Discovery of high redshifted sources
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New source discovered at z>0.4

MAGIC detects 4C +21.35 (PKS 1222+21)
FSRQ @ z=0.432
(ATel #2684 on 19 Jun 2010 )

Extragalactic VHE y-ray sources .90° _o%
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[Do we really need ALPs ?

Not up to now !
.. but ...

SFR  lower-limit“ too small
Discovery of high redshifted sources
Features in AGN spectra (not power-laws)
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[Do we really need ALPs ?

Not up to now !
.. but ...

SFR  lower-limit“ too small
Discovery of high redshifted sources
Features in AGN spectra (not power-laws)

O O O O

High energy end of AGN spectra
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[Summary and Outlook

Today
= Lower limits:

= Galaxies <3(5)

= Upper limits:
m Stars z>57?
= Real diffuse
emission ?
= AGN limits:

@ AGN physics ?

@ OK!

06.07.2010

Dr. T.M. Kneis

Future

= JWST (z>6)

= MAGICII,
VERITAS, CTA...

= Use one EBL
model and change
parameter

= Detailed study of
AGN spectra

ke, Uni Hamburg
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Dr. T.M. Kneiske, Uni Hamburg

Detection (open
circles)

Zodiacal light
(triangle)
EBL (circles)

Stars (squares &
stars)

ISM (diamants)
Telescope temp.,

Moon, Sun, Earth...
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Large scale structure
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Image size
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... even 3C279 ...
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[,,Best-fit 06“ EBL

neiske&Dole (2010)
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UV and optical SFR

UV continuum

Lyman break galaxies

(Starburst)

Line emission

Transmittance
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LL: Important Deep Fields

Lockman Hole

HDF-N and HDF-S: Hubble Space Telescope

CDF-N and CDF-S: Chandra

(CDF-N = HDF-N)

NOAO deep-wide-field (NDWEFS) Bootes-field
(north), Cetus-field (south) (near the galactic poles)

GOODS Fields:
HDF-N (Ursa Major)

CDF-S (Fornax)
HST, Spitzer, Chandra,...
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LL: deep fields and data

N Altieri et Al (19Q0)
Dole et al. (2004),

/70 um, 160 um

CDF-S 0.4° x 0.4°
HDF-N 0.4° x 0.4°
Lockman Hole 0.4° x 0.4°
Abell 2390 R TN 9
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Signature of the first stars ?
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Contribution of the First Stars
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[,,Da rk Stars“- the very first?

MoE= 1.9 1030kg

H°
22

1 1
10 10 10 * 10 >

Frequency [Hz]

06.07.2010 Dr. T.M. Kneiske, Uni Hamburg

38



Contribution of , Dark Stars”
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Photon-photon Pairproduction

o | s >2mc?~10%eV
I Center of mass energy
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Aktive Galactic Nuclei (AGN)

Accretion disc:
< lpc & solar system

&

Radiojets: Kpc-Mpc= Galaxy |

NASA E/PO, Sonoma State University, Aurore Simonnet
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Production of high-energy
gamma radiation

Shock acceleration of
electrons to TeV energies

Synchrotron radiation of
electrons

Inverse Comptonscattering
results in TeV photon
emission

Infrared
_+|Radio

Shock accelatration of
protons up to 108 TeV (10%°
eV) energies
Pion-production results in

Markarian 421 - broad-band spectrum
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Local Radiation Fields

06.07.2010 Dr. T.M. Kneiske, Uni Hamburg
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Local photon fields

06.07.2010

Dr. T.M. Knei
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6-Jul-10

Raue & Mazin

Dr. Tanja M. Kneiske
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Corrected (TeV) blazar spectrum
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[Input for the SFR , data”

UV continuum
Lyman break galaxies
Line emission

FIR

Sub-mm

Radio (1.4 GHz)
X-Ray (keV)

Stellar evolution model
(age, Metallicity, IMF)

+HII regions, dust (line)
+Dust (continuum)
+redshift evolution

Supernova rate,
magnetic field

X-ray binaries, Pulsars
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UV and optical SFR

uv Opt NIR
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[IR, radio, sub-mm, ...

[IR: ,Correction
factor for low
redshift optical data

IR: (ultra) luminous
galaxies (LIGs)

Sub-mm: Redshifted
LIGs

Radio: rel. Electrons
from Supernova

Luminous infrared galaxies (IRAS)
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EBL feature in AGN spectra ?
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