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Coronal hole jets observed by Hinode

(Cirtain et al 2007)



• Hinode XRT: observation of X-Ray jets in coronal holes 



Inverted-Y jet shapes 
+    hot coronal loops at the base

(XRT, Al_poly/open filters, 2007.01.20)



(Savcheva et al 2007)
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Observation of a jet
in an equatorial coronal hole

following flux emergence

Moreno-Insertis,  Galsgaard     
& Ugarte-Urra,    ApJL Feb 08



1) XRT   → geometry, location, duration of the jet

2) EIS   → jet speeds, electron density

3) SOHO/MDI →full-disk magnetograms →magnetic topology

Simultaneous  X-Ray, EUV 
and magnetogram  observations

The jet appeared quasi-simultaneously with a magnetic bipole 
at the photosphere (1019 Mx). 







Heyvaerts, Priest 
& Rust 1977

Reconnection and jet 
emission following flux 

emergence: 



2D experiment

(Shibata et al, PASJ 1992, 
Yokoyama & Shibata, PASJ 1996)



3D numerical simulation:

hot jet in a coronal hole
following flux emergence

Moreno-Insertis,  Galsgaard     
& Ugarte-Urra,    ApJL Feb 08



The background stratification

integration domain
isothermal corona

steep temperature rise (T.R.)

isothermal photosphere

upper convection zone

Pressure contrast: 109

Density contrast: 2 1010



Background coronal field



Background coronal field



• equations: 3D compressible MHD

• thermodynamics: ideal gas, no heat
conduction, no radiative cooling

• code: Nordlund  & Galsgaard

Magnetic field below the surface 
at time t=0

• the field lines are twisted 
around the tube axis





Current distribution

(t=15 min)



Velocity map

(t=22 min)



3D view: current and temperature





Horizontal drift of the 2-chamber + jet structure



Typical values obtained in the experiment

• Velocity:

– 200 km/s (jet)  ------- 400 km/s (reconnection site)

• Temperature:

– 10 MK (jet) -------- 30 MK (reconnection site)

• Jet duration:  7 min (main phase) // 22 min (total)

• Transverse velocity: 10 km / s



(Savcheva et al 2007)
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Drift
velocity

(Savcheva et al 2007)



• We have studied a jet-formation event with quasi-simultaneous 
Hinode XRT/EIS and SOHO/MDI observations.

• A simple force-free extrapolation shows a two-chambered + open 
field structure 

• A 3D flux emergence experiment was done using parameters 
adequate to a coronal hole.

• The values of temperature, density, velocity, duration and drift speed 
match approximately those in the Hinode statistical observations.

Some conclusions





Temperature map

(t=22 min)



• physical values adequate to a coronal hole were 
used:

→ n ≈ 2 108 atoms cm-3

→ open ambient field lines
→ coronal field strength: 10 G
→ T ≈ 1.1 106 K

• Domain:   34 Mm x 38 Mm x 33 Mm  
( 4 Mm below photosphere,
29 Mm above photosphere) 



(Cirtain et al 2007)



Do the actual values obtained in the 
experiments fit the Hinode observations?

• Jet velocity  distribution peaks at 150 km /s

• Jet duration between 8 and 25 min

• Transverse (=drift?) velocities between 0 and 20 km / s

=>  the overall agreement is good

• Observations: Savcheva etal 2007
• Statistics from 7197 polar jets using Hinode/Soho
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(Savcheva et al 2007)


