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1. Introduction



Hanaoka-Nishio type flare
Two loops with three legs 
⇒ Interaction between a pre-existing loop and an EMF 

polarization

17GHz

HXR

Only footpoints brighten at 23-33 keV
⇒ Thick target emission

Nishio et al. 1997 Hanaoka 1997



Hanaoka 1996

X-ray jetWe observed
■ Plasma Flow with≦4000 km/s （NoRH 17 GHｚ）
■ The longer loop filled with 10 - 50keV plasma

(RHESSI)



Relationship between  magnetic field 
configuration & hard X-ray spectra

Reconnection 
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Hard X-ray footpoint

Bare non-thermal
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Log E
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e.g., Nishio et al. (1997)
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Configuration

Sakao et al. 1999



Evolution of the magnetic neutral line
Saita 1998; Saita et al.1999 

++ + EMF

Post flare :  Increase of magnetic shear
At the flare peak time:    γM1/L ≦ 4 （E≦20-30 keV）



2. Observation
The Long-term Evolution of AR10017
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Magnetic Evolution 
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Emergence of a twisted dipole
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Vup ～ 0.06km/s
(230km/h)

Vrot ～ 2.2°/h

e.g.,
Tanaka, 
Kurokawa&Ishii
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X1.5 (02:08 - 02:13 - 02:16) Flare site

Hα snapshots (Sartorius)
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X1.5 (02:08 - 02:13 - 02:16) Flare site
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Time profiles of the event



1- 8Å

0.5- 4Å
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X1.5 (02:08 - 02:13 - 02:16) Nobeyama Radio Polarimeter



Flare images
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X1.5 (02:08 - 02:13 - 02:16) 

RHESSI 6-12 keV 02:09:14

EIT195  02:23:53                  



The loop was filled with electrons with 
energies up to 50keV.
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The loop was filled with electrons with 
energies up to 50keV.
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N
W

Electron trapping time
Assuming Coulomb Collision
(Trubnikov 1965; Spitzer 1967;
Schmidt 1979)

Ttrap=0.95 x 10^8 (E^3/2/ne)
x (20/lnΛ)

～15 sec
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Time slice of NoRH images
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30”
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V～4000 km/s 1000 km/s

If V=VA & B～100 Gauss
⇒ n=0.1x 10^9 cm^-3 

1 x  10^9 cm^-3

ne ～ 10＾9 cm^-3 

HXR emission from
trapped electrons

Δｔ＝１sec



Other features



Confined Flare?

Type III
Late injection? (Hugh)

…. No CME



Confined Flare?
HiRAS

Type III

…. No CME



Summary
We observed a Hanaoka-Nishio type X1.5 flare 
using RHESSI and NoRH.

-The flare was induced by an emergence of 
a twisted dipole.

-Propagation (17 GHz ) and trapping of electrons
(17GHz and 20-50 keV) with n～10   cm
that originated in the compact flare kernel 
(the foot point shared by the two loops). 
←due to high confinedness of 

the flare region?

- No imaging spectroscopy (so far) !!!

10 -3


