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Figure 1. The synchrotron v,eq — Lpeak Plane appears to A b St ra Ct I |

contain two populations. Color indicates the jet kinetic
power (L), as estimated from extended radio flux

measurements at 300 MHz. Track (A) shows an example
de-beaming path of the synchrotron peak for a single-
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Codmpolnent “strcl)ng”jet. Track (B) is olne possible [()fath 0(1; In exam|n|ng a SeleCt Sample Of Over 200 blazarS Of knOwn ' |
a decelerating, low-power jet as angle increases (from ) 5
R e characterized SEDs, we found (Meyer et al., 2011) that Inter
o o o B e blazars may have lower gamma-ray output than high synchrotr

T similar Lgin, consistent with our hypothesis that ISP blazars are le
blazars, rather than a distinct population. Further, by using the
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Figure 2. Radio core dominance (Rce) at 1.4 GHz measure of relative beaming, we find that gamma-ray luminos ty
VErsus vy, for all sources with Ly, below 10 (Lgqg ,
below 10°) ergs 5. Al radio galaxies of low L, have consistant way for blazars ranging over all jet kinetic powers (104
o L examine the gamma-ray properties of this core sample of blazars t

selimsna s e the 2.5 year Fermi dataset to confirm the initial finding (based on

RCE values (up to 3), and another at higher vje,, With

RN et al, 2010a). We find that for weak jets, the IC to synchrotrc il '
PR boaking aligned sorces inciide ISR increased beaming, consistent with an SSC model for the jet e
109 Vpear [H2] in figure 1. From Meyer, et al., 2011. mOSt powerful strong jetS.

\ The Inverse Compton Blazar Envelope

Kinetic Jet Power (Lkin):
- ertlmated for several Several hundred blazars were detected in the 11-month LAT catalog (Abdo et al.
. i ired IHIazars and dozens of radio 2010a). These sources are shown in figure 6, forming the high-energy analog to
E}I by utilizing the low- the blazar enve!ope sh_own in figure 1. Here, the y-ray photon index is analagous
R y, steep lobe emission at 300 to the IC peak (increasing as v,e,, decreases). Both L, and v, should decrease

5 shown in figure 3, Lo with misalignment of the relativistic jet, suggesting that the blazars increasingly
| = distant from the dotted line are more misaligned. The absence of sources
. .' R many Cor_e- beyond this line appears to indicate a “forbidden zone” similar to that seen in
sotiicesi(or those without the blazar sequence (Fossati et al., 1998, Ghisellini et al., 1998). However, the
low-frequency

two populations suggested in figure 1 are not as separated in this view of the IC
), Lyt Was taken from envelope.

values using 1.4 GHz VLA
action method). Typical Fermi blazars in our well-characterized sample do reveal that total y-ray luminosity

)r our sources range from increases with radio core dominance (a measure of the alignment) as expected, a
fact difficult to appreciate without binning sources by their jet power (figure 7). As
2.5 2.0 - - power of the source (L,;,) increases, the average gamma-ray output not only

Gamma-ray Photon Index increases, but has a stronger dependence on R.

Figure 6. The Inverse Compton Envelope. Figure is adapted
from Abdo et al., 2010b (-x/2 rotation). The fermi-detected AGN : et .
(dark blue and magenta points) show that alignment plays a In M?Gyer et a1l., 2011, we pro4|gose4§|5two poeulatlor)s of relativistic jets: strong (1
strong effect in the gamma-ray output. Interestingly, while the - 10 ergs s ) and Weak(10 -10™ ergs s ) In flgure 8 we examine the

FR Il sources appear to drop directly below the powerful FSRQ - T . -
sources, FR | radio galaxies appear to follow a more horizontal differences in inverse Compton emission dominance between the most powerful

Z| track, similar to our findings in the synchrotron envelope (figure (I—kin > 1044) and least pOWGI’fU| (Lkin < 1043'5) blazars, as these bins should

1). The presence of a “forbidden zone” (marked off with dotted : : : : T
line) suggests that there is a sequence in the IC plane, similar correspond to entirely strong or weak jets according to our previous findings. The

o0& 3 2 ienden to that found in the synchrotron. IC emission increases in dominance up to 100 times the synchrotron in the strong
jet sources as they are increasingly aligned (R increases), supporting external
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log v [Hz] Compton as the emission mechanism. In comparison, the weak jets (blue squares)
I show similar IC dominance irregardless of the degree of misalignment, supporting

very clear steep component at low frequencies, and '

a prominent ‘big blue bump’ from the accretion disk, |
suggesting that it is relatively misaligned compared '
with the Fermi -detected BL Lac 1Jy 2007+77
(middle). This latter source has a similar extended
radio spectrum to the radio galaxy 3C 338 (bottom).
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Figure 3. Twenty AGN with estimates of
L., from cavity clusters clearly show the

relationship between low-frequency radio
power (L) and jet kinetic power.

Sources from McNamara et al., 2011.
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A LKin > 44 Figure 8. We compare very powerful (L, >

o Lkin < 43.5 A 10*) and very weak (Lkin < 10*°) jets in
terms of their inverse Compton dominance
over synchrotron emission. This selection is

AA - useful because at intermediate jet powers
A both strong and weak jets may be present in
109 Lan . A A a sample, while at the extremes only strong
o oaes A and weak are present, respectively. We find

= 43.5-44

44 -445 : that for the strong jets, the inverse compton

m 445 -45 . . .
= 545 A A dominance increases dramatically (up to a

: 7 \ factor of 100) with increasing alignment, as
05 0.0 05 1. 5 20 25 3.0 A O measured by radio core dominance.
Conversely, the weak jets show no such

" = Figure 7. Total gamma ray output versus radio core dominance increase. Lyc Is measured by f_'ttmg the _X'
log F'requency |Hz] for our 130+ sources detectible by Fermi. Jet power has a very - ray, y-ray, and TeV (where available) points
: : strong effect on the gamma-ray luminosity, but when sources with a parabola and taking the peak
Figure 5. As an example of a typical SED, are sorted by their jet powers, the dependence on radio core 0. - - : : - - luminosity. (Dashed line shows slope=2 for

this is the spectral energy distribution of LSP dominance also becomes a
: _ pparent. The slopes shown are reference).
BL Lac [HB89] 1823+568, with the fermi 1- statistically significant at the 95% level.

year LAT catalog points (pink) and the new
averages over 2.5 years of operation (blue).
This sources has a moderate jet power, with
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Are ISP blazars more misaligned than HSP?

According to the proposed two-population scenario, all ISP and HSP sources belong
to the weak jet parent sample along with FR | radio galaxies. As blazars, they move
from a population of HSP to ISP and finally LSP sources as they are misaligned.
Contrary to the traditional interpretation of a continuous sequence, then, ISP blazars
should have lower core dominance, lower overall luminosities, lower Doppler
factors, and yet similar L,;, and accretion rates when compared with HSP sources

(see figures 1 and 2). Moreover, we expect that ISP sources will have lower gamma-
ray output, and decreased variability compared with HSP sources.
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" TEXUEX In figure 9 (left), total gamma-ray output versus synchrotron peak location is shown

| i for several hundred blazars detected with Fermi in our sample (values have been
averaged by bins of peak frequency). ISP sources appear to have lower gamma-ray
output as expected.
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