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General	
  proper*es	
  of	
  NRAO150	
  

At	
  radio	
  wavelengths	
  NRAO	
  150	
  displays	
  a	
  compact	
  and	
  
brilliant	
  region	
  plus	
  a	
  one-­‐sided	
  jet	
  extending	
  up	
  to	
  80	
  mas.

Misalignment	
  between	
  jet	
  posi%on	
  angle	
  at	
  sub-­‐mas	
  and	
  
larger	
  scales	
  by	
  >100◦.

This	
  suggests	
  a	
  bent	
  structure	
  
of	
  the	
  inner	
  jet	
  oriented	
  within	
  
a	
  very	
  small	
  angle	
  to	
  the	
  line	
  
of	
  sight.
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New	
  model	
  to	
  explain	
  most	
  internal	
  	
  jet	
  swing

Observer
Steffen et al. 1995

We	
  assume	
  the	
  jet	
  point	
  at	
  us	
  with	
  a	
  very	
  small	
  
angle	
  to	
  the	
  line	
  of	
  sight.

We	
  assume	
  the	
  rota*on	
  observed	
  is	
  
produced	
  by	
  the	
  material	
  following	
  
helical	
  trajectories.

This	
  idea	
  is	
  consistent	
  with	
  
previous	
  observa*ons.
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  to	
  explain	
  most	
  internal	
  	
  jet	
  swing

Observer

φ =
ω
t

r = cte

Each component describes 
a circular motion

ω = cte

r(t ) = r0 + vr ⋅ t
Improved	
  model

x(t ) = r(t ) ⋅ cos(φ0 +ω ⋅ t)
y(t ) = r(t ) ⋅ sen(φ0 +ω ⋅ t)

cartesian 
coordinates

Parameters	
  
to	
  fit

r0
vr φ0

ω{ Chi square 
Fitting
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A	
  simple	
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We can’t fit all 
components

Steffen et al. 1995

.
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Future	
  work

Steffen et al. 1995

Ekin = const
Lz = const
pz = const
ψ = const

predict this 
typical 
trajectories
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Helical Model by Steffen et al. 1995



-­‐	
  New	
  mul*	
  epoch	
  VLBA	
  images	
  at	
  8,	
  15,	
  22	
  and	
  43	
  GHz.
-­‐	
  GMVA	
  images	
  at	
  86	
  GHz	
  with	
  polariza*on.
-­‐	
  We	
  confirm	
  the	
  clock	
  wise	
  rota*on	
  of	
  jet	
  posi*on	
  angle	
  
observed	
  in	
  previous	
  works.
-­‐	
  A	
  new	
  model	
  to	
  explain	
  the	
  jet	
  wobbling	
  in	
  NRAO150.

Summary

Future	
  work:	
  	
  To	
  apply	
  the	
  helical	
  model	
  (Steffen	
  et	
  al	
  1995)	
  to	
  fit	
  data.

This	
  model	
  is	
  an	
  alterna*ve	
  model	
  to	
  
explain	
  the	
  jet	
  wobbling	
  in	
  NRAO150	
  
as	
  an	
  internal	
  rota*on	
  of	
  material.

Best	
  fit	
   Real	
  trajectories

Main	
  Conclusion
We	
  propose	
  the	
  Jet	
  wobbling	
  is	
  produced	
  by	
  the	
  material	
  following	
  
helical	
  trajectories.
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