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Where the GeV radiation comes from?



Fermi Large Area Telescope
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PSF P6_V3 DIFFUSE for normal incidence
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Only “good” (class 3) photon events ~2 10’
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N, photons >3Gev /cm?/s
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Fermi team: there is no a proper absorber at this energy - H Ly a is too soft,
Therefore this is some trick in particle acceleration
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Poutanen & Stern 2010: There is
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Poutanen & Stern 2010: if the break is significant it is usually at 3 —4 GeV
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November 2009 - December 2010: exceptionally bright flares of 3C 454.3
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0 Do ) significance?
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What about total average 3c454.3
spectrum?
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T He Il (Thomson cross section)
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Conclusions

1. He Il absorption break has a huge significance and precise agreement
with data

2. The photon-photon opacity is not very large, ~ 0.3 - 1.0, the emission
region probably spans a long range from inner beyond outer BLR

3. The underlying spectrum can be described well as a lognormal
distribution with sigma ~ 3 (decimal)

4. The jet “breaths” with power variation: the emission region moves
outward at a high state



Stern & Poutanen 2012
Summing up blazar spectra

There is a situation when a sum of different spectra gives more information than
Individual spectra:

A stable emission or absorption feature.
The sample:
- 1-st Fermi catalog. Flat spectrum radio quasars or “low peak” BL Lacs,
: 3e>teocltdiron significance > 20 sigma.

39 objects

2 brightness groups 11 brightest except 3C454
27 next brightest
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Conclusions

- A fraction (> 0.5) of blazar gamma-ray emission is produced in the inner
(high ionization) part of BLR.

- This means that the jet is accelerated to I" > 10 within 1000 Rg.

- As far as acceleration Is quite slow (I' ~ sqrt (R/R )*f, f <1), R ~ Rg, .e.

Blandford-Znajek mechanism works. Accretion disk as an inductor is ruled
out!

- The one-zone mechanism
(synnchrotron-self Compton or
synchrotron - external Compton) - . " .
IS ruled out, because oo

the magnetic field is too strong

Log vi{v) [erg cm=s-

-14

-16



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27

