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=S Doppler boosting intensifies gamma-ray emission in

=

- Dblazars
e \What about M872

— Jet opening angle — 35°
— Close

— Low jet luminosity — 5 x 10%* erg s* = less heating to
surrounding gas, less y ray attenuation
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Large-scale jets & radio halo

~ 4 G0kl . 317 (~2.4 kpc)
Owen, Eilek, & Kassim 2000
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Large-scale jets & radio halo

~ 4" (20 kpc) 31" (~2.4 kpc)
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Owen, Eilek, & Kassim 2000 -"""-"_ I
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— EGRE F(> 100 MeV) < 2.2 x 108 cm2 s1
- \/\/mool 2001-03: F(>250 GeV) < 2.6 x 1011 cm2 s

(E Hooq,_,*. f—a/ 2001)

SREEGRA 998 99: F(>730 GeV) = 0.96 x 1072 cm= st
(Arar: om.r ef al. 2003)

f'* IESS 2003-04:
:f_f -,{E,le + 38 events
~  _ Energy threshold: 160 GeV.
- — F(>730 GeV) ~ 0.2-0.5 x 1012 ¢m=2 g1
— 2005 data analysis underway, >6c detection



VOBROZAMEESS Observations

M 87 radioemission (30cm)

M87 (H.E.5.5., 2003/04, prelim.)
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radio emission (90 cm)
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~—— from nuclear region

Beikicke et al. 2005



V0207 "MESS Observations

M 87 radioemission (30cm)

M87 (H.E.5.5., 2003/04, prelim.)
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Beilicke et al. 2005 Evidence for variability



Niatisrtiersource ofithe TeV. emissien?

M
\/a.r]gl..oﬂ_. . liux dropped! by factor of —3 between
199¢ v;c__':md 2005/04

MOLA
' _.“' pc X 55 pc (projected) = At — few hundred years

— — |ncrease in X-ray flux by factor of —3 in spring of 2004

— Increase by factor of ~50 between 1999 and 2004 (Harris et a/. 2005)
— No evidence for increase in TeV observations

— Lack ofi coordinated variability = no TeV emission

e [ eptonic model for nuclear emission...

Georganopoulos, Perlman, & Kazanas 2005



L EeptemciViedel for Nuclear Emission

e

SRGIBuENeous SSC modelifails for HE emission
SNIVECEIErating flovw: modelk

BREIEnC GEcelEration -

SHioIm i, = 20ito " = 5 over 3 x 107 cm (0.1 pc)

— .'éming [SHfireguency-dependent

By : sk Decelerating flow
= Upstrean Compton™ scattering : :

- Homogeneous SSC

10 15 20
log (v) (Hz)

Georganopoulos, Perlman, & Kazanas 2005
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0 & &zl ;-"‘ ated across shocks

Y IO'Q*F‘ 10° = pion production

S rumm el ;ay production from:
--—Fz photon interactions:

: ___:‘ Tt? — 2y

et S ity

e — ;f—'—>ei+v“+ Ve

: — e* cascades (2y > e* > 2y ..)
— 7~ & u* synchrotron radiation

— p synchrotron radiation
® | ow-energy hump from e- synchrotron

_—

Mucke et al. 2003

"Proton 'B1'é2ar (SPB)

T

Blof of rrlariz] mova elativisticallyia il

Doyyelr=lel TStI’IbUtIOﬂ of protons in high B (—5-50 G)



Protheroe, Donea, & Reimer 2003

r B I\/I Odel Res u ItS -I:O r M 87 Reimer, Potheroe, & Donea 2004
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A'Site for Gosmic Ray-e@tcceleratioir-—-ﬂ ‘
_

SINEIGLeN MOdE]S, EIrQy/. CoSmIC; ray/ protons are
orodltcad Oy R —

— Bifggelde _tlon at terminationi shocks of jets

— D oﬁn eutrons produced In jets or accretion shocks outside

‘f—)ﬂn*

= > 1020 eV) attenuated by CMB (GZK cutoff)

1020 eV, MFP — 5 Mpc, energy loss distance — 20 Mpc

detectlons claimed with E > 102° eV
87 i close enough to produce them

= N‘ utrons from M87 can account for observed flux “if the

B extragalactic magnetic field topology is favorable”
(Proetheroe, Donea, & Reimer 2003)
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D)o rva-Distinctions petweenViodels

EFE model HEL with d=1 at 186 Mpc

HBL ™,

s ENueHiuX (difficult to detect')
° Jnrle}r Sndent measure ofi B
- J\/Jor@ Simultaneous observations

J_I ool sample of y-ray sources

.5__ Tlghter moedel constraints

'-L-;~ — GLAST?
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