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Jets	  and	  Winds	  :	  The	  Sun	  and	  RW	  Aur	  	  
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Is the Sun counter rotating in the southern 
hemisphere? 

…. 
Angular velocity is low 

Aibéo	  et	  al.	  2007	  



Counter	  rota*on	  in	  RW	  Aur:	  fake	  or	  real	  ?	  

200	  A.U.	  Receding	  Op6cal	  Jet	  counter	  rota6ng	  with	  respect	  to	  the	  disk	  (Coffey	  et	  al.	  2004)	  

Approaching	  UV	  Jet	  rota6ng	  with	  the	  disk	  (Coffey	  et	  al.	  2012)	  

One	  knot	  in	  HH212	  counter	  rota6ng	  with	  the	  disk,	  also	  HH111	  (Coffey	  et	  al.	  2011)	  

«	  Indeed,	  given	  the	  renowned	  complexity	  and	  
variability	  of	  this	  system,	  it	  now	  seems	  likely	  
that	  any	  rota6on	  signature	  is	  confused	  by	  
other	  influences,	  with	  the	  inevitable	  conclusion	  
that	  RW	  Aur	  is	  not	  suited	  to	  a	  jet	  rota6on	  
study	  »	  	  
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Basics	  of	  steady,	  axisymmetrics	  ouSlows	  	  

200	  A.U.	    

€ 

 
V =
 
V p +Vϕ

 e ϕ
 
B =
 
B p + Bϕ

 e ϕ

  

€ 

4πρ v p //
 
B p

  

€ 

 v ×
 
B = −c

 
E =
 
∇ Φ =Ω

 
∇ A

  

€ 

 
∇ . ρ

 
V ( ) = 0⇒

  

€ 

 
∇ .
 
B = 0⇒

€ 

ϖ vϕ −
BϕBP

4πρvP

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ = L(A)

€ 

Vϕ −
VP

BP

Bϕ =ϖΩ

Euler	  equa6on	  in	  φ	  direc6on	   Euler	  equa6on	  in	  φ	  direc6on	  

φ	  

p	  
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….	  For	  analy6cal	  self	  similar	  solu6ons	  other	  expressions	  etc….	  



	  Jet	  simula*ons	  :	  from	  jet	  asymmetries	  to	  counter	  rota*on	  
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Does	  it	  contradict	  magnetocentrifugal	  driving	  ?	  

15 

Ferreira	  et	  al.	  (2006)	  



€ 

ϖ*
2 =

L
Ω

€ 

E(A) =
1
2
VP
2 +
1
2
Vϕ
2 + h +Φgrav −

ϖΩ
ΨA

Bϕ

€ 

=
1
2
VP
2 +
1
2
(Vϕ −ϖΩ)

2 + h +Φgrav −
1
2
ϖΩ( )2
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Does	  it	  contradict	  magnetocentrifugal	  driving	  ?	  
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Not	  negligible	  
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	  Does	  it	  contradict	  magnetocentrifugal	  driving	  ?	  NO	  !	  
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Same	  sign	  for	  Ω	  and	  Vφ	  but	  NO	  THERMODYNAMICS	  
So	  no	  valid	  contradic6on	  !	  



Conclusions	  :	  	  
Counter	  rota*ngJets	  and	  Winds,	  	  
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Not	  necessarily	  permanent	  (transient	  even	  if	  steady)	  

Not	  necessarily	  global	  	  -‐	  local	  counter	  rota6on	  possible	  

Difficult	  to	  detect,	  more	  resolu6on	  is	  needed	  

Does	  not	  contradict	  magnetocentrifugal	  lauching	  

Obvious	  generalisa6on	  to	  rela6vis6c	  jets	  


