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Outline

1. Context of an X-ray Jet Survey
e Flat Spectrum radio sources
« Extended radio jet longer than 2’

* Predict Detectable X-ray flux in 5ks

2. What is Normal About 4C20.247
3. What is Remarkable About 4C20.247?



Outline

1. Context of an X-ray Jet Survey

2. What is Normal About 4C20.247

o X-ray Jet correlates with radio jet

e X-rays modelled as IC/CMB
 Magnetic field strength B about 10u G,
* Doppler factor § about 6

3. What is Remarkable About 4C20.247



Outline

1. Context of an X-ray Jet Survey
2. What is Normal About 4C20.247
3. What is Remarkable About 4C20.247?

e Extended X-ray emission symmetric around radio/X-ray jet
o Similar extended X-ray emission around unseen counter-jet
o Jets appear to be “swept” back from quasar

 First case of seeing both the X-ray jet and the gas it is heating?



The Jet Sample

Flat Spectrum Quasars. Two Samples: S, > 1Jy? or Sy, > 0.34 JyP

Radio Maps with< 2”resolution have jets>2"with detection expected by analogy to

PKS 0637-752.
_ X—Ray Jet fluxes vs Scaled Predictions
Detected 22 of the first 00

37 Observed.

DeeperChandraFollowup of 7

aMurphy, Browne & Perley 1993
b ovell 1997

PKS 1055+201=4C20.24
z=1.11
4.7 ks Chandra, 0.5 to 7 keV
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PKS 1055+201=4C20.24
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PKS 1055+201=4C20.24
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X—ray Counts

4C 20.24. Across Jel
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PKS"1055+201
z=1.11

1.46 GHz




PK- 1000+201 = 4C 20.24
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HST 814 image




PKS 1055+201
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Spectral Energy Distribution

Current model
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data and folded model

10° :4 1055 jet, cool model: I' = 1.77 and kT = 2.7 keV
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Doppler Factor o

10

Structure of 4C 20.24 Jet
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Doppler IMactor o
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Structure of 4C 20.24 Jetl
- e K =7 28 ¢ T2(H-pocT)

Magnetic Field uG

100

Kinetic Energy Flux

* H is enthalpy density,

'« For equipartition,

= B2 (2+4/3 (1+k))

 NOTE: K constant =

(B I')? = constant



Doppler Factor o
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Kinetic Energy Flux

Structure of 4C 20.24 Jet
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Kinetic Energy Flux

We take:
K =~ 7 r?B cI?H,
A--0O | Up:Ue
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residuals normalized cts/sec/kev
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4C20.24 Extended X-ray Emission

Current model

§o§5 fuzs model: I = 0.68 and kT = 1.94 keV ‘7 LX:3_4 1(514 ergS S—l

data and folded model
1055 fuzz, pl + mekal model: I' = 0.68 and kT = 1.94 keV
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1055 integrated fuzz, model = wabs ( zpower + mekal )
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Summary

1. Detailed IC/CMB structure of a Mpc scale Jet
e Magnetic fields~ 10 uGauss
e Doppler and Lorentz factors = 6
e Angle to line of sight~ 9°

2. Extended X-ray emitting region
e L, x3.410%ergs st
 Gas Heated by Jet?

« Entrained material, part of jet structure?

3. Direct Evidence of an unseen counter jet



