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Radio Astronomy in Mexico 
20	
  to	
  25	
  professional	
  radio	
  astronomers	
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Radio	
  emission	
  from	
  stars	
  
@
	
  S
te
ph

en
	
  W

hi
te
	
  	
   Low-­‐mass	
  YSOs	
  (Young	
  Stellar	
  Objects)	
  

Radio	
  emission	
  has	
  been	
  detected	
  
from	
  stars	
  across	
  the	
  HR	
  diagram.	
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…and	
  from	
  protostars	
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•  Lines	
  (HI,	
  masers,	
  RRLs,	
  molecules,	
  …)	
  

•  Con(nuum	
  

•  Thermal	
  (Bremsstrahlung,	
  dust,	
  …)	
  
•  Non-­‐thermal	
  (cyclotron;	
  synchrotron,	
  ...)	
  

	
  
	
  
HII	
  regions,	
  thermal	
  jets,	
  protoplanetary	
  disks,	
  shocks,	
  stars	
  with	
  ac>ve	
  coronae,	
  
jets,	
  ou]lows,	
  …	
  

Emission	
  mechanisms	
  /	
  Types	
  of	
  sources	
  

Radio	
  emission	
  can	
  be	
  used	
  as	
  a	
  probe	
  of	
  phenomena	
  
and	
  structures	
  around	
  young	
  stars	
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Tes>ng	
  models	
  of	
  binary	
  star-­‐forma>on	
  

Disks	
  seen	
  at	
  high-­‐res	
  in	
  
50	
  GHz	
  VLA	
  data	
  

Jets	
  seen	
  at	
  high-­‐res	
  in	
  
10	
  GHz	
  VLA	
  data	
  

Orbital	
  mo>ons	
  (from	
  mul>-­‐epoch	
  
VLA	
  observa>ons	
  +	
  line	
  data	
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Tes>ng	
  models	
  of	
  binary	
  star-­‐forma>on	
  

Lim	
  et	
  al.	
  (2005)	
  
Rodríguez	
  et	
  al.	
  (1998,	
  2003a,	
  2003b)	
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Constraining	
  PMS	
  evolu>onary	
  models	
  
V773	
  Tau	
  A	
  –	
  >ght	
  binary	
  system	
  

Massi	
  et	
  al.	
  2006;	
  Boden	
  et	
  al.	
  2009;	
  Torres	
  et	
  al.	
  2013	
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Measuring	
  mul>plicity	
  as	
  a	
  func>on	
  of	
  age	
  

Reipurth	
  et	
  al.	
  2014	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Gomez	
  et	
  al.	
  2008	
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2	
  mas	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2	
  arcsec	
  	
  	
  	
  	
  (Orion)	
  

VLA	
  

NG-­‐VLA	
  

Bate	
  et	
  al.	
  2002	
  

VLBA	
  

NG-­‐VLA:	
  improvement	
  in	
  separa>on	
  coverage	
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Tight (VLBA) binaries in Ophiuchus 
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Improvement	
  to	
  sensi>vity	
  (number	
  of	
  detec>ons)	
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128	
  fields	
  containing	
  196	
  known	
  YSOs	
  
σ  =	
  22	
  µJy	
  
610	
  detected	
  sources	
  
77	
  YSOs	
  detected	
  

The	
  Jansky	
  VLA	
  era	
  
Δν went	
  from	
  50	
  MHz	
  to	
  1-­‐8	
  GHz	
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That’s	
  a	
  general	
  trend	
  
Orion	
  (Kounkel	
  et	
  al.	
  2014)	
  

	
  
	
  
	
  
	
  
	
  
Ophiuchus	
  (Dzib	
  et	
  al.	
  2013)	
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Detections of candidate young brown dwarfs!! 

0.02	
  Msun…	
  
Believable?	
  

McLean,	
  Berger,	
  et	
  al.	
  2012	
  

Properties similar to that of  more 
mature brown dwarfs detected in 
radio… 

Loinard et al., in prep. 
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The	
  NG-­‐VLA	
  will	
  detect	
  all	
  nearby	
  low-­‐mass	
  young	
  stars	
  
(>	
  1,000	
  in	
  the	
  500	
  pc	
  around	
  the	
  Sun)	
  

Possibility	
  of	
  producing	
  this	
  type	
  of	
  
diagram	
  as	
  a	
  func>on	
  of	
  age…	
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The	
  NG-­‐VLA	
  will	
  detect	
  all	
  nearby	
  low-­‐mass	
  young	
  stars	
  
(>	
  1,000	
  in	
  the	
  500	
  pc	
  around	
  the	
  Sun)	
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This	
  type	
  of	
  detailed	
  study	
  could	
  be	
  
done	
  for	
  tens	
  of	
  systems…	
  



So…	
  
The	
  NG-­‐VLA	
  with	
  a	
   large	
  field-­‐of-­‐view;	
  speedy	
  mapping;	
  
high	
   sensi>vity;	
   high	
   resolu>on;	
  mul>-­‐frequency;	
  mul>-­‐
epoch;	
   full	
   Stokes	
   would	
   have	
   an	
   enormous	
   impact	
   on	
  
study	
  of	
  low-­‐mass	
  star-­‐forma>on.	
  
	
  
In	
   par>cular,	
   it	
   would	
   enable	
   systema>c	
   studies	
   of	
  
hundreds	
  of	
  low-­‐mass	
  mul>ple	
  systems,	
  and	
  address	
  the	
  
issue	
  of	
  their	
  forma>on	
  and	
  evolu>on.	
  
	
  
It	
   would	
   also	
   provide	
   important	
   constraints	
   for	
   PMS	
  
models.	
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Conclusion	
  and	
  perspec>ves	
  



So…	
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