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Extragalactic Jets: Theory and Observation fr om Radio to

GammaRay



30" = 247 kpc
PKS 1055+201=4C20.24

z=1.11

1.4GHz 0.5–7keV

2100= 173kpc



.5 to 7 keV

PKS 1055+201X-ray Jet



.5 to 7 keV

PKS 1055+201X-ray Jet

Kellerman et al. 2004,ApJ..609..539
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.5 to 7 keV

10" = 82.4 kpc

X-ray Tube



X-ray Tube



.5 to 7 keV

10" = 82.4 kpc
X-ray Cluster



Jet and Lobe Spectra

� =0.70� 0.10
� 2=34.59/29dof

thermal �t to lobes

kT=7.5+18;� 1:3

� 2=74.4/52dof

� =0.69� 0.12
� 2=17.16/23dof

� =0.95� 0.09
� 2=38.88/42dof
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Features of the PKS 1055+201 System
(=4C20.24)

• X-ray jet coincidentwith radio jet

• X-ray emissionfr om “classical” radio lobes

• ExtendedX-ray emissionaround radio/X-ray jet

• Similar extendedX-ray emissionaround unseencounter-jet

• Counter-jet well associatedwith 330MHz emission

• Both Jetsnearly the samelength, hotspotssamedistancefr om quasar

• Both Jetsappear to be “swept” back fr om quasar

• Extendedemissionspectrumis non-thermal, and harder than the jet

• Spectraarespatially homogeneous

• X-ray cluster is detected



Inter pretations
1. Narr ow IC/CMB jet, with B � 20 � Gauss,� & � � 4, � � 14�

2. Jet decelerates.X-ray hotspotemission= SSC?

3. Quasarmoving thr oughcluster � 1500km s� 1

4. Jet advancingat � 800km s� 1

5. X-ray lobeelectronslonger lived than jet e�

Lower energy, and/or

Lower ambient �elds – Supports IC/CMB!

Givesageestimate107� 8 years


