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W FIRST CHANDRA JET

e Observed for focussing

e Jet fluxis 7% of core flux
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e Rules out simple synchrotron &
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* Inverse Compton of CMB
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e See Dermer ’95, Tavecchio+ '00, Celotti+ "01

* Based on blazar core modeling

e superluminal motion --> high I, small 6
* Doppler factor § =1/(T'[]1 — Bcosf]) islarge
e HEstimate B’ in jet frame

e based on Bue in observed frame B),. = Be/0

¢ Bne depends (weakly) on L;, V of a jet knot
 Assume L, is iC from CMB:

s, UB_8_7T_CL[(1+Z)T]FE:CLT (1120 1

e Match B to B’'me, giving 0 from observables
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MW CHANDRA JET SURVEYS

e Select FSRQs from VLA, ATCA maps
e Sambruna+ 2004: 17 sources, 10 ks each
e Marshall+ 2005, 2011, & in prep.

e 56 sources, 5 ks ea., flux-limited subset

e Chandra followup for 5, HST for many
e Hogan+ 2011 — MOJAVE sources

10 new observations, flux limited sample of 27
e Kharb+ 2013: followup of 2 sources
e Stanley+ 2015: followup of 3 w/ Hybrid morph.

e Results: jets detected in 60-75% of samples
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W X-RAY & RADIO IMAGING
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SUMMARY OF SAMPLE

e Many X-ray bright jets found in 5 ks each!

Marshall — Jet Survey
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% _  BROAD SX/SR DISTRIBUTION
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* Angles predicted

for kpc scales | Equal angles

2 15 B
® Set rkpc 2 1_‘pC E - p: — . ﬁ
: Card
e [se PA differences < 5|

to limit prediction -

] 0 - 20 40 - 60 - 380
from Superlumlnal Angle to line of sight from SL model
model at 90% contf.

—> Fither jets bend or decelerate (cf. Hogan+ “11)
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(Hogan+ 2011)
e Sample from MOJAVE list

 VLBI: pc-scale jet motion

e Chandra survey: IC-CMB model constraints

e Jets likely bend by few degrees from pc to kpc

e Deceleration is most likely
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M _ SURVEY CONCLUSIONS

e Detected jets/hotspots in 60% of sample

e Flux (A) and morphology (B) selection are similar

e Distribution of oux is very broad
e IniC-CMB, ratio depends on B1** (1+z)3+%r
e Shape is independent of z or A /B subsample

e —> Variance is intrinsic to population
e Fitting (1+z)2 givesa=0.9+0.9
e iC-CMB is ruled out at 99.5% contf., for o, > 0.5
e Angles to line of sight: jets bend or decelerate

e Caveats: need knot fluxes, eliminate hotspots
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m SURVEY FOLLOW-UP:
PKS 0208

e Define knots with deep Chandra image
e Two HST bands obtained

e iC-CMB: 6 =10, droppingto7 |  periman+

Chandra HST/ATCA
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DETAIL: 4C 19.44
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W DETAILED SEDs: 4C 19.44
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W DETAILED SEDs: 4C 19.44
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W DETAILED SEDs: 4C 19.44
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W DETAILED SEDs: 4C 19.44
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W DETAILED SEDs: 4C 19.44
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W DETAILED SEDs: 4C 19.44
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N DETAIL: PKS 2101
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Godfrey+ 11
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Chandra, 0.5-7.0 keV

ATCA, 20 GHz
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Chandra surveys: X-rays in 60% of FSRQ jets

SUMMARY

Distribution of Sx/S; is very broad

1C-CMB models work superficially, fail details

Expected trend of o.x is not found

Pc- to kpc-scale deceleration (also Hogan+)

o and ax do not match in 3C 273 (Jester+)

low GeV flux: I' < 9 (Georganopoulos & Meyer)
UV polarization indicates synchrotron (Cara+)

soon: proper motion tests of 3C 273, others (Meyer+)

Spine-sheath model?

Need: X-ray followups, X-ray polarimetry!
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