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Homologous solar flares

Similar impulsive evolution at
microwaves/millimeter waves
Same footpoints (= same location)
Near a large sunspot (= strong
magnetic �elds)
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What lies behind

Repeatedly emerging �ux?
Continual shearing and reconnection of similar structures (where not
all magnetic free energy is released)?
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Emerging flux (Hanaoka, 1997)



What lies behind

Repeatedly emerging �ux?
Continual shearing and reconnection of similar structures (where not
all magnetic free energy is released)?



What lies behind

Repeatedly emerging �ux?
Continual shearing and reconnection of similar structures (where not
all magnetic free energy is released)?



Twist and shear and writhe: rotation

Lopez Fuentes et al. (2000)



Twist and shear and writhe: from shear to sigmoid

Lopez Fuentes et al. (2000): This leads to kink instability and eruption



5 radio flares from the same location AR 8996 (S20 W10...25)



Observations: May 18–20, 2000
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Table: Summary of �ares in AR 8996 during 2000 May 18�20

Name Time of maximum Maximum �ux BATSE peak count
at 17 GHz 17 GHz c/s/2000 cm2

Flare A 2000 May 18 22:59:35 150 sfu 42417
Flare B 2000 May 18 23:48:56 15 sfu 1466
Flare C 2000 May 18 23:52:34 15 sfu 710
Flare D 2000 May 19 00:39:16 25 sfu 2839
Flare E 2000 May 20 01:06:27 80 sfu 19663



Radio and hard X-rays

Similar impulsive evolution in radio and in hard X-rays
Total duration of each �are 1...2 minutes, two-peak structures
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AR evolution in soft X-rays

SXT MOVIE



Flare E: interacting loops



Hard X-ray and radio source locations



Flare location at the edge of a large sunspot region

MDI MOVIE



Model for the repeated flaring

for more details see Pohjolainen, Solar Physics 213 (2003)
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