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A Model of Reconnection Triggered Downflows in Quiescent

Prominences

The Hinode satellite, taking full advantage of the seeing free environment of space,

has provided high resolution observations of supersonic bright downflows in quiescent

prominences, known as prominence knots. These knots are impulsively acellerated whilst

simultaneously showing increases in intensity.

The results of this work on knot acceler-
ation are separated into two sections: the
observational anaylsis and the simulation re-
sults. The observations are in the Ca II H
spectral line using Solar Optical Telescope on
board the Hinode satellite and show a de-
scending plasma knot of size ~ 900 km. The
knot initially undergoes ballistic motion be-
fore undergoing impulsive accelerations at the
same time as experiencing increases in inten-
sity. We also present a subset of our 3D mag-
netohydrodynamic (MHD) simulations, per-
formed to investigate the nonlinear stabil-
ity of the Kippenhahn-Shliiter prominence
model to the magnetic Rayleigh-Taylor insta-
bility, in which interchange reconnection oc-
curs. The interchange reconnection in the
model breaks the force balance along the
field lines which initiates the downflows. The
downflows propagate with a downward fluid
velocity of ~ 15kms™ and a characteristic
size of ~ 700km. We conclude that the ob-
served plasma blob and the simulated down-

O : 3D rendering of the simulation of a re-
connection triggered downflow in a promi-
nence (see blob at the bottom of the im-
age). The gray surface shows the density
surface and the lines trace the magnetic
field lines.

flow are driven by the breaking of the force balance along the magnetic field as a result

of a change in magnetic topology caused by reconnection of the magnetic field.

Reference:

Hillier, A., Isobe, H., Shibata, K., & Berger, T. 2012, ApJ, 756, 110.
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Determination of Prominence Plasma [ from the Dynamics of
Rising Plumes

Observations by the Hinode satellite have shed new light onto the dynamics of rising
plumes, dark in chromospheric lines, in quiescent prominences that propagate from large
(~ 10 Mm) bubbles that form at the base of the prominences. These plumes are created
by the Rayleigh-Taylor instability and present a very interesting opportunity to study
Magnetohydrodynamic (MHD) phenomena in quiescent prominences. However, obstacles
still remain in our effort to study prominences and the dynamics they display.

One of the biggest issues is that of the magnetic field strength, which is not easily mea-
surable in prominences. To tackle this problem, we developed a new method that can be
used to determine a prominence’s plasma [ (the ratio of the gas pressure to the magnetic
pressure) when rising plumes are observed. Using the classic fluid dynamic solution for
flow around a circular cylinder with appropriate MHD and compressibility corrections,
the compression of the prominence material can be estimated. After successfully confir-
mation through simulations; this method was applied to a prominence giving an estimate
of the plasma (3 as = 0.474+0.079 to 1.13 + 0.080 for the range v = 1.4-1.7. Using this
method it may be possible to estimate the plasma 3 of observed prominences, therefore
helping our understanding of a prominence’s dynamics in terms of MHD phenomena.
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O0: (a) A prominence with a plume (in the black box). The intensity increase at the head
of the plume can be clearly seen. (b) The change of intensity with height at the head of
the plume. Solid line shows the observed intensity and dashed line shows the result from
the model.

Reference:
Hillier, A., Hillier, R., & Tripathi, D. 2012, ApJ, 761, 106.
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Special Relativistic Magnetohydrodynamic Simulations of
Astrophysical Outflows (00O 0)
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Numerical Simulation of three-dimensional Asymmetric
Reconnection and Application to a Physical Mechanism of
Penumbral Microjets
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Numerical Simulations of Solar Chromospheric Jets Associated
with Emerging Flux
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(22) Yamanaka, M.}, Takaki!, Itoh, R.3!, Ueno, I.3!, Moritani, Y.3!, Akitaya, H.3!, Kawabata,
K.S.3 Arai, A4

SUPERNOVA 2012ht IN NGC 3447 = PSN J105322754+1646349, 2012, CBET, 3349, 3.

(23) Yamanaka, M.13! Kawabata, K. S.3!, Maeda, K.3!, Tanaka, M.3!, Yoshida, M.3!, Hat-
tori, T.3!, Nomoto, K.3!, Komatsu, T.3!, Okushima, T.

Late-Phase Observations of a Super-Chandrasekhar SN Ia, 2012, ASP Conf., 458, 49.

(24) Yamanaka, M.31!| Kawabata, K. S.3!, Maeda, K.20, Tanaka, M.26, Yoshida, M.3!, Hat-
tori, T.2!, Nomoto, K.?6, Komatsu, T.3!, Okushima, T.3!

Late-Phase Observations of a Super-Chandrasekhar SN Ia, 2013, TAUS, 281, 319.

11.2 00000
08000000D0000O (0DO)40 180-200

(1) oooot

Superflares on late-type stars

European Geosciences Union General Assembly 2012 (Vienna, Austria)
40 220-270

(2) Nishida, K.!, Nishizuka, N.2, Shibata, K.!

Fractal reconnection and particle acceleration in the corona (invited)

(3) Shibata, K.
Task Group 3 Activities in 2011-2012 (CAWSES Business Meeting)

ISSI Workshop Flow Driven instabilities of the Sun-Earth system
(Bern, Switzerland) 50 10 0—-18 [

(4) Hillier, A.!, Berger, T.%3, Shibata, K., Isobe, H.?

A study of the magnetic Rayleigh-Taylor instability in quiescent prominence (oral)
12th Space Charging conference (Kokura, Japan) 50 16 [J

(5) Shibata, K.
Solar Activity and Space Weather (invited)

0000000000 2012000000 (DO)50200-250
P-EMO07: Space Weather
(6) Shibata, K.!

Will Superflares Occur on Our Sun ?
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(7) 0000 007, 000°000 ‘000000000 %, 0000 0000 7, 0000
000000000 7, 00000000000 °% 000000000 7, 0000 20
oooo L2g0o00 Yooo0o0000ooo 'ooooo ¥, o000 'oooo to
00000 'ooooo 'oooo 'ooooo ‘ooooo '8

Investigation of filament eruptions and related coronal disturbances associated with solar
flares using data of CHAIN

(8) DOD°0000D 00000000000 000 0'oDOoDD0® 00000 3
2011080 9000000000000D0O0OO000O00

(9) Ichimoto, K.!, Ishii, T.T.!, Kawate, T.!®, Morita, S.!, Asai, A.%, Nagata, S.!, Yoshinaga,
Y.!, Yamaguchi, M.!, Ueno, S.!, Shibata, K.!, Kitai, R.!

Ground-based observations of solar flares: current status (invited)
M-IS26: 0 O 000000 O0OOoDOOOOOO

(10) DO00°00000°0000 00000 Yoooo ooo0o0 00000 3
000000000000000000D0000000D0O00D0O0000

(11) DoDO0D Yooooo Booooo Boooo 0000300000 3°0000 °00
000 °00000 %0000 '000003%00000 000000 toogoo 1o

00000000 (Sq)DO00O0000o00o0o0oooO0o0oooooDooo0 (DOoOoo)
P-EM10: International Symposium for CAWSES-II and ISWI

(12) DOD 00000 °0000 000000 ‘00000 o000 00000 4900
ooo3oooon 30

gbooooboooobooboboobooooooobobooboobooon

(13) Ichimoto, K.!, Ishii, T.T.!, Nakatani, Y.!, Nagata, S.!, Yoshinaga, Y.!, Morita, S.!,
Asai, A, Kawate, T.'®, Masuda, S.%°, Kusano, K.?°, Yamamoto, T.3°, Minoshima, T.%,
Watanabe, K.74X4 Yokoyama, T.27

High speed imaging systems at Hida observatory for the research of high energy particles
in solar flares

(14) 00 0000 OO0 Y“OODO 00000 00000 o000 o0 o
Introduction of Recent CAWSES-II / Capacity-Building Activities of Japan

(15) OODOO'ooooo ®ooooo 8
00000000000000000000 (0O000000)

A-CGO05: Continental-Oceanic mutual interaction Sesssion

(16) Kitai, R.!

Data archiving of 44-year synoptic observation of solar chromosphere (invited)
P-EM27: 000O0OO0ODOO0O0OO0O0O00O0O000O0OO00O00O00O0O

(17) DODOO 'Do0O00 0000 °00000 00000 %00002%200000 2
00000000000000000000000000000
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P-EM28: 0000 OO0OOO

(18) 000200000 200000 %Y00000°0000°M0000% 000000 ¥0
ooog 3o

gooobooobboooooboobobobobobbbooooboon

(19) 0000 0000200000 200000°0000°000003% 000000 38
00000000000000000000000000000000000 (0DO000)

U-01: Toward a New Framework of Global Data Activity

(20) Tsuda, T.1° Sato, N.!7, Fujii, R. 3°, Ono, T. 28, Yumoto, K.!'4, Tyemori, T.!3, Shibata,
K. !, Hayashi, H.19, Hori, T.3°, Tanaka, Y.!”, Koyama, Y."3, Abe, S.', Shinbori, A.1,
Umemura, N.3°, Yoneda, M.?®, Ueno, S. !, Kaneda, N.!, and IUGONET project team

Inter-University Upper Atmosphere Global Observation Network (IUGONET)
M-TT38: 00000 D0OODOODODOOODOOO

(21) DOOO BOODOOO Y"OoooOOo 'oooo00 200000 00000 YY"oooao g
o000 *oooo 300000 “oooo'ooooo 7

IUGONETO OO UODODOoooooooobobogoogooo
M-GI33: DOoUOOooouoooooooooo

(22) 000 ¥ ooOo0 Yooooo ¥ooooo Y"ooooo Yooooo “oooo oo
000200000 'o0000goooo*o0o0o0 B¥ooooo 200000 70
oooog 7

0000000000000 00O00D000oO0oooDOO0 (IUGONET)OOOOOODOOOO

2012 US-Japan Workshop on Magnetic Reconnection (MR2012)
(Princeton Univ., USA) 50 230250

(23) Shibata, K.
Superflares on Solar Type Stars (invited)
(24) Nishida, K.}, Nishizuka, N.2, Shibata, K.

The relation between a flux rope eruption (plasmoid ejection) and magnetic reconnection
in solar flares (oral)

(25) Takasao, S.!, Isobe, H.?, and Shibata, K.!

Slow Shock Acceleration Mechanism of Chromospheric Jets on the Sun (oral)

Japan-Norway Symposium on Space Sciences in Polar Region (Oslo)
60 50-60

(26) Ichimoto, K.!
Hinode Observations: Local and Global Magnetic Activity of the Sun (Keynote)

01300000000000000000 (DOoO0)e60 150

(27) oooot

gobogoooobooboobboboboooboobooboo MEDODDOOOOOO
ooof
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0480 U2A000 (000000 OODOODODOOOOODO DOOO)e0 210

(28) DOOO!
000000000000

00000000 (D00D000) 60 230-240

(29) DODOO !
000000000000000 (0000)

7th Annual International Conference on Numerical Modeling of
Space Plasma Flows (Hawaii, USA) 6 0 25029 [

(30) Hillier, A.!, Berger, T.%, Shibata, K.!, Isobe, H.?

Simulations of the Dynamics of the Magnetic Rayleigh-Taylor Instability in Solar Promi-
nences (oral)

2012 Astronomical Telescope + Instrumentation
(Amstrerdam, Netherlands) 70 106 [

(31) Anan, T.!, Ichimoto, K.!, Oi, A.!, Kimura, G.!, Nakatani, Y.!, Ueno, S.!

Developments of the wideband spectropolarimeter of the Domeless Solar Telescope at Hida
Observatory (oral)

EWASS 2012 Symposium-8 The Sun: new tools and ideas
in observational solar astrophysics (Rome) 70 506 [

(32) Ichimoto, K.!, Katsukawa, Y.'®, Suematsu, Y.!8, Hara, H.'®, Tsuneta, S.'®, Shimizu,
T.JAXA, Matsuzaki, K.JAXA

New needs in space instrumentationl] Solar-C; Solar UV-Vis-IR Telescope (oral)

The 7th International Conference on Open Repositories
(Edinburgh, Scotland, UK) 70 90-13 [

(33) Koyama, Y.!'3, Abe, S. 4, Hori, T. 3°, Umemura, N.3, Hayashi, H.!19, Tanaka, Y.!7,
Shinbori, A.19, UeNo, S.!

Metadata Database for Upper Atmosphere by using DSpace
o0ooo0oooooooobD (boooooopoooo) vo100-110
(34) DoooO !

000o0ooDoo0oooooooooooooog
39th COSPAR Scientific Assembly (Mysore, India) 70 14 0-220
(35) Ichimoto, K.!

Coupling of the magnetic field and gas flows in sunspot penumbra inferred from the
Hinode/SOT observation (oral)

(36) Asai, A

Moreton and EUV waves observed by STEREO, SDO, and ground-based instruments,
and their association to CMEs (invited)
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(37)

(38)

(39)

(40)

(41)

(42)

Kitai, R.!, Ueno, S.!, Asai, A.?, Hayashi, H.1"
Kyoto digital database of 44-year synoptic observation of solar chromosphere (oral)

Shibata, K.!

Reconnection Processes in the Chromosphere and Corona — implication for the coronal
heating problem — (invited)

Shibata, K.
Will Superflares Occur on Our Sun ? (oral)
Nishida, K.!, Nishizuka, N.2, Shibata, K.!

The role of a flux rope in three-dimensional magnetohydrodynamic simulation of a solar
flare (invited)

Nishizuka, N.2, Nishida, K.!
3D Dynamics of Eruptive phenomena and Particle acceleration In a Solar flare (oral)

Damé, L.%®, Kretzschmar, M.”", Dammasch, 1.7, Kumara, S.T.%°, Kariyappa, R.%°, Do-
minique, M.””, Ueno, S.!, Khaled, S.57

Solar Activity Monitoring of Flares and CMEs Precursors: the Importance of Lyman-
Alpha
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(50) D000 Y"0D0000 B¥oOD0Oo 'oDoo0000 00000 00000 Y"000
030000 2®00000%*00000 Y0000 '0IUGONETO 00000000

IUGONETOOODODO0O0O000000000000
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(52) DOOO M“ooooo3opooo Booooooooooo ooo00o0 oooon
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IUGONETOOODOO DBO OO

(53) DODNODO0 200000 YO00000 Yooooo Yoooo ooooooo o
0000 Boooo'ooooD “Yoooooooooo tooooo 200000 280

o000 Booooos3fooooo Y"ooooo YYOIUGONET O OO oo Oooooo O
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gb24a0000000000000 OOOoDOOoOOoDObOOoOoboOo0ogo
oooooooooD (Do) 80 100

(54) ODODO !
O000000000000: 00000000000000000000

Solar-C science meeting (St Andrew, UK) 8 0 13 [

(55) Ichimoto, K.}, Katsukawa, Y.'® Sumematsu, Y.!® Hara, H.'®) Tuneta, S.!¥  Shimizu,
T.2, Matsuzaki, K.2 and Solar-C WG

Design status of the Solar UV-Vis-IR Telescope (SUVIT) (oral)
Hinode-6 (St Andrew, UK) 80 140-170

(56) Ichimoto, K.!, Shaltout, M.!
Is the Evershed flow associated with weak field or strong field? (oral)
(57) Nagata, S.!

The Cycle of the Formation and Disintegration of kilo Gauss flux tubes and its contribution
to the Heating of the Upper Atmosphere (oral)

(58) Takasao, S.1'5X% Asai, A.%, Isobe, H.?, Shibata, K.

Observational study on the fast reconnection in a solar flare (poster)

(59) Isobe, H.%, Asai, A.?, Imamura, T. 2, Shiota, D.>", Yaji, K. 38, Ando, H. 27, Miyamoto,
M. 27

Coordinated observation of the solar wind by Hinode and the Venus orbiter Akatsuki:
Result of HOP189 (poster)

(60) Hillier, A.!, Hillier, R.%%, Tripathi, D.52

Determination of a prominence’s magnetic field through observations of Rayleigh-Taylor
plumes (poster)

90



IAU General Assembly (Beijin, China) 8 0 27 0-310
S293: Formation, detection, and characterization of extrasolar habitable planets

(61) Maehara, H.!

Superflares on late-type stars (poster)
S294: Solar and Astrophysical Dynamos and Magnetic Activity
(62) Shibata, K.

Driving mechanisms of magnetic energy release phenomena, flares and CME at various
stages of solar/stellar cycles (invited)

(63) Kitai, R.!, Ueno, S.!, Katoda, M., Hada, Y.!, Hayashi, H.'%, Asai, A.°

Construction of Digital Image Database of 44-year Synoptic Observation of Solar Chro-
mosphere in Kyoto University

(64) Zhang, Y.%, Kitai, R.!, Takizawa, K.!

Magnetic helicity transported by flux emergence and shuffling motions in Solar Active
Region NOAA 10930

SpS10: Dynamics of Star-Disk Relations
(65) Shibata, K.
Will Superflares Occur on Our Sun ? (oral)

SpS13: High-precision tests of stellar physics from high-precision photometry

(66) Maehara, H.!

Superflares on solar-type stars (oral)
VLBI workshop 0 0000000000000 O0O0O(MO)9060-70

(67) DOD BOoDOODOD Yoooo0O !
000000000000000000 (@000)

000000000000 0000000 Deta Intensive Scientific Discovery[
(D0)90 100

(68) DODOXoOOOODD YOpDoD0 Booooo “ooooo Y"ooooo oooon
lpoooo 00000 Y"oooo 200000 0

OoooooooooooooooooouobooDoooogooo
Fifth Solar Orbiter Workshop (Brugge, Belgium) 90 100 -14 [
(69) Asai, A.?
CME eruption and accompanying phenomena observed in the low corona (invited)
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Hillier, A.', Hillier, R.%?, Tripathi, D.%?

Determination of a prominence’s magnetic field through observations of Rayleigh-Taylor
plumes (M24a)

Hillier, A.', Hillier, R.%?, Tripathi, D.%?

Investigation of the Support of Prominence Material by Magnetic Dips in a Coronal Flux-
tube (M25¢)

Hillier, A.', Morton, R.”®, Erdélyi. R.™®

Determining Prominence Magnetic Field Strength through Prominence Seismology Using
Hinode SOT Data - 2 (M26¢)
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000000000000 00000 (Y29a)

JSST 2012 International Conference on Simulation Technology
(Kobe, Japan) 90 27028

(104) Matsumoto, J.!8, Masada, Y.!¢, Shibata, K.!

Effect of Interacting Rarefaction Waves on Relativistic Jets (oral)
usigouoooododgd 90 280

(105) DoooO !
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ALMAOOOODOOOOOOODODOOD (DOOO) 100 30

(108) 0oO!
ALMAODODOOOODOOD

(109) ooo?
ALMADDOOODOOOODOOD

(110) ooo!t
ALMADOODOOO

Third UN/Ecuador Workshop on International Space Weather Initiative
(Quito, Ecuador) 100 8 0—-120

(111) UeNo, S.!, Shibata, K.}, Morita, S.!8, Kimura, G.!, Asai, A.%, Kitai, R.!, Ichimoto, K.!,
Nagata, S.', Ishii, T.T.!, Nakatani, Y. et al.
International collaboration and academic exchange of the CHAIN project in this three

years (ISWI period)

(112) Ishitsuka, J.”®, Asai, A.% Morita, S.!8, Terrazas, R.%8, Cabezas, D.7™, Gutierrez, M.7,
Martinez, L.%®, Buleje, Y.?®, Nakamura,N. !, Takasao, S.!, Yoshinaga, Y.!, Hillier, A.%,
Otsuji, K.'8, Shibata, K.!, UeNo, S.!, Kitai, R.!, Ishii, T.T.!, Ichimoto, K.!, Nagata, S.!,
Ishitsuka, M., Narukage, N./4X4
International Collaboration of the CHAIN Project in Peru and Summary of Events Ob-
served with the Flare Monitoring Telescope (FMT) in Peru

(113) Cabezas, D.™, Asai, A.?, UeNo, S.!, Morita, S '®, Martinez, L.>®, Buleje, Y.58, Ishitsuka,
J.76, Takasao, S.!, Yoshinaga, Y.!, Shibata, K.!, Kitai, R.!, Ishitsuka, M.7®, Ishii, T.T.!
CHAIN-Project: Investigation of Solar Active Phenomena Obtained with Flare Monitor-
ing Telescope (FMT)

(114) Gutierrez, M.”0, Terrazas, R.%®, Ishitsuka, M. 7%, Ishitsuka, J.”, Yoshinaga, Y.!, Naka-
mura, N.', Hillier, A.', Morita, S.'®, Asai, A9, Ishii, T.T. !, UeNo, S.!, Kitai, R.!, Shibata,
K.!

A 3-Dimensional View of the Filament Eruption and Coronal Mass Ejection Associated
with the 2011 March 8 Solar Flare

0320 J0O00OOOOOO0O0OO0OO0 (DboOooo)1090-110

(115) 0O oot
0000000000000000000000

(116) oo oot
000000000 SMART Ho/OOOOOODOODOOOOOOO

gboboboobobbooobtbo -bobboobboobbouoobdg-
(Coooooo)100150-170

(117) oDooot

00000000000000000000000 00 (Follow-up Observations of Super-
novae using the Optical & NIR telescopes) (invited)
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Conference on Computational Physics 2012 (I J) 100 140-18

(118) Nishida, K.!, Nishizuka, N.2, Shibata, K.!

The Role of a Plasmoid Ejection in Three-Dimensional Magnetohydrodynamic Simulation
of a Solar Flare (poster)

1st NAOJ Visiting Fellow Workshop Element Genesis and Cosmic Chemical
Evolution: r-process perspective (Saitama, Japan) 100 170-190

(119) Honda, S.}, Aoki, W.'¥ Otsuki, K.32, Kajino, T.!®, Mathews, G.J.”™, Arimoto, N.!8,
Sadakane, K.3

Observations of r-process of metal-poor stars in globular clusters and dwarf galaxies (oral)
O00000oo0oo0nD SGEPSSOOOOODO 1320000 (D) 100 200-230

(120) DOOOOO Yooooo B¥ooooooooo “oooo0 Y"00000 000
OloDoooo®ooo oo Y"ooooo0 %0000 20000 10

IUGONETO ODOOOOOOOO0OO 0o 2400

(121) 000000000 °0000°00000'00000°3%0000 200000 2
00000000000000000000000000000

East Asia Numerical Astrophysics Meeting (Kyoto, Japan) 100 290-110 20

(122) Matsumoto, J.!8, Masada, Y.'¢ Shibata, K.
Effect of Interacting Rarefaction Waves on Relativistically Hot Jets (oral)

(123) Nakamura, N.!

MHD simulation of 3D aymmetric component magnetic reconnection (poster)

(124) Nishida, K.!, Nishizuka, N.2, Shibata, K.!
The Role of Plasmoids in Solar Flares (poster)

(125) Takasao, S.!, Isobe, H.%, Shibata, K.!

Acceleration mechanism of the jets associated with the emerging flux on the Sun (poster)
0300000000000000000 (DOOO0O)100290-300

(126) oooot
000000000000 0000000000000000000

01000000000000000D000O (boOoO) 100 310

(127) oooot
Kepler 0000000000000
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International Symposium on Solar-Terrestrial Physics
(Pune, India) 110 6 0-90

(130) Asai, A.?

Recent Studies and International Collaborations on TG3 (oral)
00000000000000 (D00oo0O) 110 180

(131) oooot
00000000000000000000000

Solar Physics with Radio Observations —“Twenty Years of Nobeyama
Radioheliograph and Beyond— (Nagoya University) 11 0 200 —-23 0

(132) Kawate, T.!
Thermal plasma richness of Solar Flares (oral)
(133) Asai, A.%, Shimojo, M.!® Nakajima, H.??

Nonthermal Microwave Emission Observed in the Preflare Phase of the 2006 December
13 Flare (oral)

(134) Asai, A%, Kiyohara, J.!, Takasaki, H.!, Yokoyama, T.2", Masuda, S.°, Shimojo, M'®,
Nakajima, H.??

Temporal and Spatial Analyses on Spectral Indices of Nonthermal Emissions Derived from
Hard X-Rays and Microwaves (poster)

APCTP Workshop on Astrophysics: Magnetic Fields in Astrophysics Pohang
(Korea) 110 200

(135) Shibata, K.!
Can Superflares Occur on Our Sun ? (public lecture)

0300000000000 (o) 110 260-300

(136) DOoOoOoOoOo ooooo Yooooo B¥oooooooon “ooooo Yooon
0OYOooo'oDoooo ®ooo000 Yoooo ®ooooog 10

IUGONETO 00 00000000000000000000000000000000
000000000 (00)

Solar in Sonoma Tracing the Connections in Solar Eruptive Events
(Petaluma, USA) 110 270-120 020
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