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oo THE FSRQ SAMPLE: PROPERTIES

Table 1. Composition of the |b| >20, TS>50, Figp > 10~® ph cm™2 s~* sample used in

* The Sample: this analysis.
~~ O 1
*  Extremely clean, ~5% incompleteness CLASS 4 objects
*  Based on the 11month catalog Total 133
FSRQs 186
* TS >50, | b | >15deg BL Lacs 157
Pulsars 28
* 74 = [01- 30] Other® 16
g Radio Associations® 17
* SpaIlS >2deX 1n flux Unassociated sources 29
* SpanS >4deX 11’1 lumanSIty A 2Includes Starburst galaxies,
S LINERS Narrow line Seyfert 1 ob-
. § jects and Seyfert galaxy candidates.
*  Very good dynamical range S »Fermi sources with a radio coun-

Q{ terpart, but no optical type and red-
shift measurement.
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a2 FERMI’S LUMINOSITY FUNCTION

*  Luminosity Dependent Density Evolution (LDDE) °3ia0sNiaIantasnes

represents the Fermi data well | p}/ Y
;’:10 _ /// \\

ksl implies: L/ Pz
*  Strong evolution of FSRQ: factor 100 more FSRQs at z=1.5 zJ N
* A cut-off in the evolution that changes with luminosity ( T

*  The results are robust against in-completeness (e.g. lack of

ID/redshifts) problems
Local GLF (Z=0)
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REDSHIFT PEAK EVOLUTION
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THE SEDS OF FSRQS

& Recipe:
*  Take all the FSRQs in the complete sample
*  Extract Swift/BAT and Fermi-LAT data
*  Correct for source redshift
*  Fit them together
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Caveats: Swift data extracted over 2005-2011, Fermi data in 2008-2011
Swift and Fermi might sample two different components (e.g. SSC/EC)
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j%mm CONTRIBUTION OF FSRQs TO EGB

* Total (e.g. resolved + unresolved) emission from FSRQs

* No EBL/cascade considered, but unimportant for soft spectra

107 = T R TR T T Nagoya balloon - Fukada et al. 1975 5
C o SMM - Watanabe et al. 1997 -
— 3 COMPTEL - Weidenspointner et al. 2000
B Fy EGRET - Strong et al. 2004 7]
~ + Swift/BAT - Ajello et al. 2008 n
a2 T IGRB (Abdo et al. 2010b)
w107 i O IGRB + Sources (Abdo et al. 2010b) 3
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e THE STATUS OF THE Y-RAY BACKGROUND
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See other studies by: Stecker&Salomon+96, Pavlidou&Fields+02,
Narumoto&TotaniO6,Dermer07, Bhattacharya+09, Inoue&Totani09, Fields+10, Makiya+10,
Inoue+11,Abazajian+10, Ghirlanda+11,Stecker&Ventersll,Malyshev&Hoggll 5
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Joom  BEAMING AND THE LF

\/ Sp Tel P
Beaming 1s known to alter the shape of the luminosity function
(Urry&Shafer84)
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1. The average bulk Lorentz factor of Fermi FSQR is [ =15
2. FSRQs are only 0.27 of their parent population

3. Most of the jets are seen within 5-6 degrees

4. The average angle is 2.9 degrees



*  Wealth of results on FSRQs from ¥ -ray data alone (1 year):

*  The luminosity function shows evidence for ‘cosmic downsizing:
i.e. more luminous object were more abundant early in the
Universe

* The average SED shows no strong dependence on either
luminosity and redshift

*  FSRQs make ~20% of the total (including sources) IGRB intensity

*  FSRQs represent 0.1-0.2% of the parent population and are
beamed within 5degrees
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