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Magnetic field structure at the footpoints of NAGJ

National Astronomical

T RAC E IOO o S Observatory of Japan

Steady coronal loops radially extending from the sunspot
The temperature of the loops is ~ TMK

Life time 1s a few hours
Katsukawa et al. (2005)

12-Ma

__________________

MDI | TRACE 171A
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Footpoint positions of the TRACE loops et asrepomicn

Observatory of Japan

I a) 11-Mar-200

15} : A2 .
c :
% 6o |
210 ¢ A - | .
v - % 2 sof S
> 5 5 |
o " = =
3 <l -
“6 | 20_—
oy )

0. ‘ ; 0

00 02 04 06 08 1.0 1.2 b) 12-Mar-2003

continuum intensity

(Only for the bright loops)

(arcsec)
(arcsec)

Umbra 8/24 33%
U-P boundary 12/24 50%
Penumra 4/24 17% o e+
(arcsec) (arcsec)

2005/10/31 Solar-BEIN=:& 4

IX o



Magnetic structure in the U—P boundary s s
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Along the U-P boundary, there is spatial fluctuation of the continuum
intensity. Field strength and inclination also fluctuate simultaneously.

Interlaced magnetic structure with the spatial scale of
3000 — 4000km .
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Footpoint positions and magnetic structurges s

Positions of loop footpoints
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The footpoints of coronal loops are located where the spatial
variability of continuum intensity is large.

Interlaced magnetic structure in the photosphere is important

In the heating of the coronal loops
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U-P boundary region & TRACE loops Ll ol

Two kinds of magnetic fields TRACE loops

form interlaced configuration ~ Magneticfields in the umb

= discontinuity of magnetic

fields Y/ Magnetic fields

‘ in the penumbra
= magnetic reconnection heat
the base of the corona

= TRACE IOOpS photosphere

Solar-BT,
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Obs. of sunspot magnetic fields National Astropomica

Ti ICRRAREDHIZZE A

Mg Ib THE B D154 78
FG
G-band or continuum
30 sec
_ Fe 1 6302 IQUV (x2)
2 min
40 sec
Ti | 6303 magnetogram
40 sec
Mg Ib 5172 IQUV (x2)
40 sec
2005/10/31

FOV: 1K x 1K
BFI 100"°x100” with 2x2 summing
NFI 160"x160” with 2x2 summing

19 images /2.5 minutes

4bits/pix with JPEG compression
— 4 Mbit per 1 image

Data rate: 0.51Mbps
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fz1zL. TNIXE BRI OANELN NAGJ

Observatory of Japan
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National Astronomical
Observatory of Japan
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de Pontieu et al. (2003)
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EUV emissions at the footpoints of TRACE loops Nt Astrepgmica

Katsukawa et al. (2005)

Vis. cont.

Ha He | (10*5K)

300 |~ 300 300
é
250 |- 250 -
= 200 |- 2 < 200
150 |- 150
ULt ST S G ISR TS P AR G L R A S - il
-300 -250 -200 -150 -100 -300 -250 -200 -150 -100 300 250 -200 0 00

Ne VI (1057K)

] r [T | i L
t the footpoints P
B ] 25 [ .— '\ D‘. ] 250
: . iy 1

2005/10/31 Solar-BER&E 13



DEM distribution along the 1TMK loop time ol
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Obs. of corona—photosphere connectivity o astoomc
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FG
v
G-band (or CN bandhead) FOV- 2K x 2K
y A0 sec BFIG100”x100”, NFIG160"x160”
Fe | 6302 magnetogram
+ 40 sec 8 images /4 minutes
4 min CallH
v 40 sec Abits/pix with JPEG compression
Mg Ib 5172 magnetogram — 16 Mbit per 1 image
+ 40 sec
H alpha line center _
[205eC Data rate: 0.53Mbps
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National Astronomical
Observatory of Japan
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Asymmetric V profiles at the footpoints NAGJ

National Astronomical

(Nagata, Bellot Rubio, and Katsukawa 2005) b ot e
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Heating by braiding of magnetic field lines  iptomiastoronc

Gudiksen and Nordlund (2005)
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Heating by braiding of magnetic field lines (25‘"‘

bservatory of Japan

Horizontal velocities at lower boundary
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National Astronomical
Observatory of Japan

van Ballegooijen et al. (1998)
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Extraction of magnetic field elements o

CN band—head 388.7 nm G—band 430.5 nm Zakharov et al. (2005)
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National Astronomical
Observatory of Japan
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ﬁ?& X\, g $ E)J Mtrackin g Observatory of Japan

GBPMW+ 7 B CTE=AEFM 2 AFEE < Tmin
G-band&6302 magnetogram® &, /NE[{ER (JR1H
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FOV: 1K x 1K
g no summing: BFIT 50”x 50", NFITT80"x80”
G-band (or CN bandhead) 2x2 summing: BFITT100"x100”, NFITT160"x160”

10 sec

— 4images /30 sec
30 sec Blue continuum

10 sec . . : .
v 4bits/pix with JPEG compression

Fe | 6302 magnetogram — 4 Mbit per 1 image

Data rate: 0.53Mbps
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Shutterlessig{E &5 NAGJ

Observatory of Japan
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Spectro-polarimeter@ﬁ?ﬁﬁ e
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