
Modeling X‐ray emission of a  
straight jet: PKS0920‐397 

Dan Schwartz 
Harvard/Smithsonian CfA 
30 October 2009 

F. Massaro, H. Marshall, E. Perlman, J. Gelbord, J. Lovell, L. Godfrey, R. Ojha, M. Hardcastle,  
D. Evans, G. Bicknell, A. Siemiginowska, S. Jester, D. Worrall, M. Birkinshaw, S. Jorstad, L. Stawarz 

1 



Chandra observaUons of relaUvisUc 
quasar Jets: PKS 0920‐397 

•  Assume X‐rays from inverse Compton scaYering of the CMB by the 
same relaUvisUc electron populaUon emiZng synchrotron radio. 

–  Energy in the electron spectrum: fix γmin instead of νmin   
–  RelaUvisUc transformaUons for “supersnapshot”(Jester`08) 

•  Physical properUes depend on resolving the  δ, Γ,  θ  uncertainty 

– Bulk Lorentz factor Γ 
– Rest frame MagneUc field H 

– KineUc Flux ∝ H2Γ2 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PKS 0920-397 
Quasar at z=.591 

X-ray Luminosity: 
       Quasar = 2.2 x 1045 

              Jet = 8.1 x 1043 

  South lobe = 2   x  1043 

0.5 to 7 keV 
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Counts, .5 to 7 keV 20 GHz 
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19 Mean angle, 2° to 4°.  Angle deviation δθ ≈ ±1°. Kinetic Flux ≈ 1 to 3 E46 erg/s  



KineUc Flux: PKS 1354+195  

Mean angle, 5° to 7°.  Angle deviation δθ ≈ ±1°. Kinetic Flux = 

€ 

469x10



•  PKS 0920‐397 X‐ray jet likely arises from IC/CMB 

–  SED 
–  CorrelaUon of X‐ray and Radio profiles 

•  DeterminaUon of Γ, δ, θ crucial for structure and dynamics of jets.  

•   Γ= δ Cannot be correct. Try:  

– AssumpUon of roughly constant KineUc 
Flux, and/or 

– Minimum LOS angular fluctuaUon 

– Either are applicable, in view of staUsUcal or 
systemaUc errors. 

•  Removing Γ= δ allows Γ and KE flux to be 
smaller, at “penalty” of requiring a smaller 
angle to the line of sight. 


