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The lowest redshift astrophysical jets?
The weakest explosions in the universe?



I N T R O D U C T I O N  T O  T H E  H E L I O S P H E R E

W H A T  A R E  O U R  O U T S T A N D I N G  Q U E S T I O N S ?

T H E  P O T E N T I A L  O F  R A D I O  O B S E R V A T I O N S

M U R C H I S O N  W I D E - F I E L D  A R R A Y  S C I E N C E  G O A L S

F A R A D A Y  R O T A T I O N  M A P P I N G  O F  I N N E R  H E L I O S P H E R E

Overview



Overview of the Heliosphere: Corona

Credit: SOHO (ESA/NASA)

ÇAbove the 6000K photospheric 
surface of the Sun the density drops 
rapidly and magnetic fields 
dominate the dynamics of the 1-10 
MK corona

ÇThe corona is not in hydrostatic 
equilibrium and a supersonic solar 
wind is generated



Credit: SOHO (ESA/NASA)

Overview of the Heliosphere: Solar Wind

1-31 August 1999 (Solar maximum)
ÇAbove the 6000K photospheric 
surface of the Sun the density drops 
rapidly and magnetic fields 
dominate the dynamics of the 1-10 
MK corona

ÇThe corona is not in hydrostatic 
equilibrium and a supersonic solar 
wind is generated

ÇThe solar wind is highly 
structured, with streams and 
shocks: 

ÇHigh density jets

ÇCoronal mass ejections



Questions: Magnetic field evolution

Photospheric field extrapolation into corona
NASA/GSFC/SVS Mike Kaiser

· How does the magnetic field 
on the solar surface evolve 
over the solar cycle?
· Overall polarity flips 

every 11 years
· How does the surface 

magnetic field control the 
solar corona
· Structures
· Heating
· Solar flares

· How does the corona lead to 
the solar wind?
· Jets
· Fast/slow wind
· Flares and ejecta



Questions: Coronal mass ejections (CMEs)

SOHO/LASCO

How are they triggered?

How are particles 
accelerated?

What is the impact at 
Earth and in the outer 

heliosphere?

A typical CME:
1015 g material
> 103 km/s
Strong magnetic fields 100x normal
Up to 40% K.E. converted into relativistic particles



The Inner Heliosphere: Our ñDark Agesò

Heliospheric network

¹ Near Earth & 
planets

¹ Solar orbit

¹ Outer heliosphere

¹ Nothing closer 
than 0.3 AU (80Rs)

At the Sun < 10 Rs
·Optical

¹ Scattered light: 
coronograph

¹ Zeeman splitting: 
magnetic field

·UV & X-ray
¹ Field lines

·Microwave
¹ Coronal field

Questions:
¹ Where does the
solar wind go 
supersonic?
¹ Is a CME headed 
towards the Earth?
¹ Where does the 
heating happen?
¹ How does the field 
topology change?

Low frequency 
radio imaging 
can fill the gap


