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Work	
  led	
  by	
  Tim	
  Galvin	
  (WSU)	
  
	
  
19	
  sources:	
  
•  S60μm	
  >	
  1.4	
  Jy	
  
•  L1-­‐1000μm	
  >	
  1011	
  L¤	
  
•  0.067	
  <	
  z	
  <	
  0.227	
  
•  Dec.	
  <	
  -­‐30°	
  
•  Remove	
  AGN	
  	
  

•  OpWcal	
  classificaWon	
  
•  >	
  5σ	
  away	
  from	
  radio-­‐IR	
  correlaWon	
  

	
  
	
  
	
  
	
  
T.	
  Galvin,	
  Seymour,	
  et	
  al.	
  (submi_ed)	
   Seymour	
  et	
  al.	
  (2009)	
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MWA/GLEAM:	
  
	
  
•  70-­‐230	
  MHz	
  
•  All-­‐sky	
  (dec.<+30°)	
  
•  170-­‐230	
  MHz	
  detecWon	
  image	
  
•  20	
  flux	
  measurements	
  
•  Priorised	
  flux	
  densiWes	
  for	
  MWA	
  

non-­‐detecWons	
  at	
  200MHz	
  

T.	
  Galvin,	
  Seymour,	
  et	
  al.	
  (submi_ed)	
  
ATCA	
  ObservaWons:	
  PI	
  T.	
  Galvin	
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One	
  Component:	
  	
  
Power-­‐law	
  

Power-­‐law	
  +	
  Free-­‐free	
  

Power-­‐law	
  +	
  Free-­‐free	
  +	
  Turn-­‐over	
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One	
  Component:	
  	
  
Power-­‐law	
  

Power-­‐law	
  +	
  Free-­‐free	
  

Power-­‐law	
  +	
  Free-­‐free	
  +	
  Turn-­‐over	
  

Two	
  Components:	
  	
  
Same	
  Synchrotron	
  Power-­‐law	
  

Same	
  Synchrotron	
  Power-­‐law	
  
+	
  only	
  one	
  turn-­‐over	
  

Different	
  Synchrotron	
  Power-­‐law	
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One	
  Component:	
  	
  
Power-­‐law	
  

Power-­‐law	
  +	
  Free-­‐free	
  

Power-­‐law	
  +	
  Free-­‐free	
  +	
  Turn-­‐over	
  

Thermal	
  Infra-­‐red	
  Emission	
  

Two	
  Components:	
  	
  
Same	
  Synchrotron	
  Power-­‐law	
  

Same	
  Synchrotron	
  Power-­‐law	
  
+	
  only	
  one	
  turn-­‐over	
  

Different	
  Synchrotron	
  Power-­‐law	
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Results: Fits 
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SED	
  complexity	
  
only	
  revealed	
  
from	
  high	
  
fidelity	
  radio	
  
observaWons!	
  

T.	
  Galvin,	
  Seymour,	
  et	
  al.	
  (submi_ed)	
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Results: SED Choice 
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Model	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  1	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  3	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  4	
  	
  	
  	
  	
  	
  	
  	
  	
  5	
  	
  	
  	
  	
  	
  	
  6	
  

Number	
  	
  	
  	
  	
  	
  	
  	
  	
  3	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  1	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  5	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  4	
  	
  	
  	
  	
  	
  	
  	
  4	
  	
  	
  	
  	
  	
  	
  2	
  

Summary:	
  
•  10/19	
  show	
  mulWple	
  components	
  
•  15/19	
  show	
  low-­‐frequency	
  turn-­‐

overs	
  
•  3	
  are	
  best-­‐fit	
  by	
  a	
  power-­‐law	
  

T.	
  Galvin,	
  Seymour,	
  et	
  al.	
  (submi_ed)	
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Power-law Sources 
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Power-­‐law	
  best-­‐fits	
  
may	
  turn-­‐over	
  if	
  we	
  
had	
  be_er	
  S/N	
  

T.	
  Galvin,	
  Seymour,	
  et	
  al.	
  (submi_ed)	
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Fit Parameters 
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T.	
  Galvin,	
  Seymour,	
  et	
  al.	
  (submi_ed)	
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Thermal Fractions 
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T.	
  Galvin,	
  Seymour,	
  et	
  al.	
  (submi_ed)	
  

Lower	
  thermal	
  
fracWon	
  than	
  for	
  
M82	
  (~10%)	
  

~4%	
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Spectral Index 
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<αsyn>	
  ~	
  -­‐0.98	
  
	
  
	
  
α	
  	
  =	
  -­‐1.0	
  
	
  
	
  
Is	
  intrinsic	
  
synchrotron	
  
steeper	
  than	
  	
  
α	
  	
  =	
  -­‐0.7?	
  

T.	
  Galvin,	
  Seymour,	
  et	
  al.	
  (submi_ed)	
  



14


Spectral Index 
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<αsyn>	
  ~	
  -­‐0.98	
  
	
  
	
  
α	
  	
  =	
  -­‐1.0	
  
α	
  	
  =	
  -­‐0.7	
  
	
  
Is	
  intrinsic	
  
synchrotron	
  
steeper	
  than	
  	
  
α	
  	
  =	
  -­‐0.7?	
  

T.	
  Galvin,	
  Seymour,	
  et	
  al.	
  (submi_ed)	
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Spectral index v SFR 
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Radio	
  spectral	
  index	
  from	
  
cosmic	
  ray	
  index	
  esWmated	
  
from	
  GeV	
  to	
  TeV	
  observaWons	
  
(Wang	
  &	
  Fields,	
  2017)	
  

Do	
  higher	
  SFR	
  galaxies	
  have	
  
steeper	
  cosmic	
  ray	
  (and	
  
therefore	
  synchrotron)	
  
spectral	
  index?	
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Emission Measures 

#TBILFO2017– Bologna June 2017
 16


T.	
  Galvin,	
  Seymour,	
  et	
  al.	
  (submi_ed)	
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Optical Geometry 
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Galvin,	
  Seymour,	
  et	
  al.	
  (in	
  prep.)	
  

WiFeS	
  IFU	
  ObservaWons	
  

Star	
  FormaWon	
  Rate	
   Dust	
  distribuWon	
  



18


Suppression of Low Frequency Flux 
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Conclusions 
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•  The	
  radio	
  SEDs	
  of	
  SFGs	
  are	
  surprisingly	
  complex	
  revealing	
  
open	
  revealing	
  mulWple	
  components	
  with	
  low-­‐frequency	
  
turn-­‐overs	
  which	
  is	
  most	
  likely	
  due	
  to	
  geometry	
  of	
  star	
  
formaWon	
  

•  Lower	
  thermal	
  fracWon	
  than	
  lower	
  SFR	
  galaxies	
  

•  Evidence	
  that	
  the	
  intrinsic	
  synchrotron	
  spectral	
  indexes	
  
are	
  steeper	
  than	
  -­‐0.7	
  

•  ImplicaWons	
  for	
  deep	
  source	
  counts	
  



We acknowledge the Wajarri Yamatji 
people as the traditional owners of the 
observatory site.  


