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Sunday, 19 November 2017
Reception

1800-2100 Reception
at Room An301-302 at Institute of Industrial Science (IIS), University of Tokyo
http://www.iis.u-tokyo.ac.jp/en/access/

Monday, 20 November 2017
Helicity fundamentals

0950-1000 Opening

Session 1-1 (Chair: Manolis Georgoulis)

1000-1030
Absolute measures of helicity
Mitchell Berger 
University of Exeter

1030-1100
Magnetic helicity as a predictor of the solar cycle
Gareth Hawkes and Mitchell Berger
University of Exeter

1100-1130
Quadratic helicity in MHD
Peter Akhmet'ev [1] and Simon Candelaresi [2]
[1] IZMIRAN, Russian Academy of Sciences, [2] University of Dundee

1130-1255 Lunch Break

1255-1300 Director General of IIS

Session 1-2 (Chair: Mitchell Berger)

1300-1330
Field line helicity as a tool for coronal physics
Anthony Yeates [1], Gunnar Hornig [2], and M. H. Page 
[1] Durham University, [2] University of Dundee

http://www.iis.u-tokyo.ac.jp/en/access/
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1330-1400
Measuring changing field connectivity of interacting flux ropes
Christopher Prior and Anthony Yeates 
Durham University

1400-1430
Topology conserving magnetic field evolution
Simon Candelaresi [1], David Pontin [1], Gunnar Hornig [1], Christopher Berg-Smiet, and Dirk 
Bouwmeester
[1] University of Dundee

1430-1500 Tea Break

Session 1-3 (Chair: Nobumitsu Yokoi)

1500-1530
Dynamo theory and Wolf number prediction
Nathan Kleeorin
Ben-Gurion University of the Negev

1530-1600
Inverse cascades in helically magnetized turbulence
Peter Frick, Rodion Stepanov, and Irina Mizeva
Institute of Continuous Media Mechanics, Russian Academy of Sciences

1600-1630
On the inverse transfer of helical and non-helical magnetic energy in a decaying 
magnetohydrodynamic turbulence
Kiwan Park
Institute of Theoretical Physics at University of Heidelberg
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Tuesday, 21 November, 2017
Helicity and Turbulence in Solar and Stellar Dynamos

Session 2-1 (Chair: Nathan Kleeorin)

1000-1030
Effect of Prandtl number on stratified convection with and without rotation
Yuto Bekki [1], Hideyuki Hotta [2], and Takaaki Yokoyama [1] 
[1] Department of Earth and Planetary Science, University of Tokyo, [2] Chiba University

1030-1100
Mechanism of mean flow generation in rotating turbulence and its relation to inertial wave
Kazuhiro Inagaki, Nobumitsu Yokoi, Fujihiro Hamba
Institute of Industrial Science (IIS), University of Tokyo

1100-1130 Tea Break

1130-1200
Magnetic helicity and small-scale dynamo in a mirror-asymmetric flow
Dmitry Sokoloff [1,2] and Egor Yushkov [1]
[1] Moscow State University, [2] IZMIRAN, Russian Academy of Sciences

1200-1230
Determine dynamo mechanisms and the role of helicity in compressible convective dynamo 
simulations of solar-like stars
Jörn Warnecke
Max Planck Institute for Solar System Science (MPS)

1230-1400 Lunch Break

Session 2-2 (Chair: Kirill Kuzanyan)

1400-1430
Generation of large-scale magnetic field in convective full-sphere cross-helicity dynamo
Valery Pipin [1] and Nobumitsu Yokoi [2]
[1] Institute solar-terrestrial physics, Russian Academy of Sciences, [2] Institute of Industrial Science 
(IIS), University of Tokyo

1430-1500 Short Presentation of Posters

1430-1435
Some general results on relative magnetic helicity and field line helicity
Jean-Jacques Aly
CEA
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1435-1440
Development of a helium imaging polarimeter
Masaoki Hagino, Yoshinori Suematsu, and Kazuya Shinoda
National Astronomical Observatory of Japan (NAOJ)

1440-1445
A novel approach to measure solar magnetic helicity: an application using the SOLIS data
Nishant Singh
Max Planck Institute for Solar System Research (MPS)

1445-1450
The extended linear correlation between the Hα and the soft X-ray emissions in the solar and 
stellar flares
Hiroki Kawai [1], Yohko Tsuboi [1], Ryo Iizuka [2] , Sojiro Yamada [1], Satoru Katsuda [1], Ryo 
Sasaki [1], Yumiko Nakamura [1], and Ryuto Sugita [1]
[1] Department of Physics, Chuo University, [2] Institute of Space and Astronautical Science (ISAS)/
Japan Aerospace Exploration Agency (JAXA)

1450-1455
The source regions of possible super-events: Context matters
KD Leka, Sung-Hong Park, and Kanya Kusano 
Institute for Solar-Terrestrial Environmental Research (ISEE), Nagoya University

1455-1500
Investigating the coronal magnetic field from the type-II radio burst event on 2 May 2013
Mohamed Nedal, Ayman Mahrous, and Mohamed Yousef
Space Weather Monitoring Center, Helwan University

1500-1600 Tea Break and Poster Session

Session 2-3 (Chair: Dmitry Sokoloff)

1600-1630
Magnetic helicity in turbulent reconnection
Fabien Widmer [1], Nobumitsu Yokoi [2], Jörg Büchner [3], Patricio Munoz [3], and Xiaowei Zhou 
[4]
[1] CEA, [2] Institute of Industrial Science (IIS), University of Tokyo, [3] Max Planck Institute for 
Solar System Research, [4] Key Laboratory of Dark Matter and Space Astronomy, Purple Mountain 
Observatory, Chinese Academy of Sciences

1630-1700
Dynamic balance in turbulent transport: Helicity and density-variance effects
Nobumitsu Yokoi
Institute of Industrial Science (IIS), University of Tokyo



Programme
Wednesday, 22 November

P-5

Wednesday, 22 November 2017
Helicity in the Solar Atmosphere

Session 3-1 (Chair: Takashi Sakurai)

0930-1000
Magnetic helicity in the solar atmosphere: Much gained, still a lot to learn
Manolis Georgoulis
Research Center for Astronomy and Applied Mathematics (RCAAM) of the Academy of Athens

1000-1030
Prediction of solar eruptions using the structural analysis of magnetic twist
Kanya Kusano, Tomoya Iju, Muhamad Johan, Satoshi Inoue, Naoyuki Ishiguro, Yuki Asahi, Yuta 
Mizuno, KD Leka, and Sung-Hong Park
Institute for Space-Earth Environmental Research (ISEE), Nagoya University

1030-1100 Tea Break

1100-1130
Magnetic field and helicity of solar active regions from observations
Hongqi Zhang
National Astronomical Observatories, Chinese Academy of Sciences

1130-1200
Current helicity of large scale photospheric magnetic fields during solar cycle 24
Alexei Pevtsov [1,2] and Ilpo Virtanen [2]
[1] National Solar Observatory, [2] University of Oulu

1200-1330 Lunch Break

Session 3-2 (Chair: Hongqi Zhang)

1330-1400
Two-scale analysis of solar magnetic helicity
Axel Brandenburg [1,2]
[1] University of Colorado, [2] Nordic Institute for Theoretical Physics (NORDITA)

1400-1430
The Rossby number dependence of large-scale dynamo in solar-like strongly-stratified 
convection
Youhei Masada
Aichi University of Education
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1430-1500
Observational studies of current helicity and relevant quantities of subsurface flow
Yu Gao
National Astronomical Observatories, Chinese Academy of Sciences

1500-1530 Tea Break

Session 3-3 (Chair: Alexei Pevtsov)

1530-1600
Tilt of bipolar active regions and formation of helicity from twisted mean magnetic fields
Kirill Kuzanyan [1], Nathan Kleeorin [2], Igor Rogachevskii [2], Dmitry Sokoloff [3,1], Andrey 
Tlatov, and K. Tlatova
[1] IZMIRAN, Russian Academy of Sciences, [2] Ben-Gurion University of Genev, [3] Moscow State 
University

1600-1630
Wavelet analysis of magnetic energy and current helicity in active region of the sunspot
Rodion Stepanov [1] and Kirill Kuzanyan [2]
[1] Institute of Continuous Media Mechanics, Russian Academy of Sciences, [2] IZMIRAN, Russian 
Academy of Sciences

1630-1730 Discussion

1930-2130 Workshop Banquet
at Insho-tei at Ueno Park
http://www.innsyoutei.jp
https://www.google.co.jp/maps/place/Innsyoutei/@35.7139718,139.7708949,16z/data=!4m5!3m4!
1s0x60188c2781e78675:0x7f87b38923b6b58e!8m2!3d35.7138872!4d139.7726349?hl=en

http://www.innsyoutei.jp
https://www.google.co.jp/maps/place/Innsyoutei/@35.7139718,139.7708949,16z/data=!4m5!3m4!1s0x60188c2781e78675:0x7f87b38923b6b58e!8m2!3d35.7138872!4d139.7726349?hl=en
https://www.google.co.jp/maps/place/Innsyoutei/@35.7139718,139.7708949,16z/data=!4m5!3m4!1s0x60188c2781e78675:0x7f87b38923b6b58e!8m2!3d35.7138872!4d139.7726349?hl=en
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Thursday, 23 November 2017
Helicity in the Solar and Stellar Systems

Session 4-1 (Chair: Jörn Warnecke)

0930-1000
Electromotive force measurements in interplanetary space
Yasuhito Narita
Space Research Institute, Austrian Academy of Sciences

1000-1030
Helicity and plasma beta models from the solar atmosphere into interplanetary space
Philippe-A. Bourdin
Space Research Institute, Austrian Academy of Sciences

1030-1100 Tea Break

1100-1130
Characteristics of magnetic helicity injection in the active region photosphere
Sung-Hong Park [1], KD Leka [1,2], Kanya Kusano [1]
[1] Institute for Space-Earth Environmental Research (ISEE), Nagoya University, [2] North West 
Research Associates (NWRA)

1130-1200
Solar magnetic field evolution under the restriction of helicity conservation
Shangbin Yang
National Astronomical Observatories, Chinese Academy of Sciences

1200-1330 Lunch Break

Session 4-2 (Chair: KD Leka)

1330-1400
Chirality of the magnetic field in solar filaments
Yoichiro Hanaoka and Takashi Sakurai
National Astronomical Observatory of Japan (NAOJ)

1400-1430
Reversed rotation of the well-developed sunspot associated with an X-class flare
Takahiro Hasegawa [1,2], Toshifumi Shimizu [2,1]
[1] University of Tokyo, [2] Institute of Space and Astronautical Science (ISAS)/JAXA



Programme
Thursday, 23 - Friday, 24 November

P-8

1430-1500
Magnetic helicity and the eruptive nature of solar active regions
Vema Reddy Panditi
Indian Institute of Astrophysics

1500-1530 Tea Break

Session 4-3 (Chair: Axel Brandenburg)

1530-1600
A correlation on hyper X-ray stellar flares between the quiescent luminosity and the largest 
flare energy detected with MAXI
Ryo Sasaki, Yohko Tsuboi, Satoru Katsuda, Ken Yabuki, Yumiko, Nakamura, Yasuharu Sugawara, 
Masaru Matsuoka, and MAXI team
Department of Physics, Chuo University

1600-1630
Observation and modeling of flare-productive active regions of the sun
Shin Toriumi
National Astronomical Observatory of Japan (NAOJ)

1630-1730 Summary Discussion

Closing

Friday, 24 November 2017
NAOJ Tour

0900-1030 Guided Tour to National Astronomical Observatory of Japan (NAOJ)
https://www.nao.ac.jp/en/access/mitaka/access.html

1030-1200 Visit to Solar Telescope at NAOJ

1200-1330 Lunch Break

1330-1500 Free Discussion

1500-1700 Summary Meeting of Organizing Committee

https://www.nao.ac.jp/en/access/mitaka/access.html
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[Talk]
Quadratic helicity in MHD
Peter Akhmet'ev [1] and Simon Candelaresi [2]
[1] Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave Propagation (IZMIRAN), 
Russian Academy of Sciences, [2] Dundee University

We discuss the definitions and properties of the helicity χ and of the quadratic helicities χ[2] and χ(2) in 
MHD. A formula for the practical computation of the quadratic helicity density χ(2) is presented. We 
also explain why the examples of geodesic flows on the Lobachevskii plane determine magnetic fields 
in a 3D domain Ω of minimal magnetic energy with a constant helicity density and minimal quadratic 
helicity: χ(2)=χ2/Vol(Ω). This is a joint result with Simon Candelaresi.

[Poster]
Some general results on relative magnetic helicity and field line helicity
Jean-Jacques Aly
Commissariat à l’énergie atomique et aux énergies alternatives (CEA)

The relative magnetic helicity and the field line helicity of a magnetic field B are two important MHD 
notions that are of common use in solar physics. We present in this poster some general considerations 
on these quantities. (i) We show how they can be expressed in terms of the magnetic mapping of B 
(i.e., the mapping associating to each other the two footpoints of a magnetic line on the boundary S of 
the domain D occupied by B). (ii) We show how the field line helicity varies in time when the plasma 
in D has finite resistivity and the footpoints of the magnetic lines on S are submitted to shearing 
motions.

[Talk]
Effect of Prandtl number on stratified convection with and without rotation
Yuto Bekki [1], Hideyuki Hotta [2], and Takaaki Yokoyama [1]
[1] Department of Earth and Planetary Science, University of Tokyo, [2] Chiba University

High-resolution  solar  convection  simulations  have  been  suffering  a  problem  called  ‘convective 
conundrum’; they tend to fail in reproducing the observed solar-like differential rotation owing to an 
over-estimation of convective velocities and thus the Rossby number (e.g.,  Hanasoge et al.  2012, 
Gastine et al. 2013). One possible culprit for this problem is the prevailing small-scale magnetism 
generated  by  small-scale  dynamo that  cannot  be  fully  resolved by current  numerical  simulations 
(Hotta  et  al.  2015,  2016).  Several  recent  works,  in  fact,  have  demonstrated  that  the  convective 
velocities can be suppressed if the essentially-magnetized solar convection operates in an effectively 
high-Prandtl  number  regime  (Bekki  et  al.  2017,  in  prep).  However,  no  rotational  effects  were 
considered  in  these  previous  studies.  Here,  we  report  the  results  of  compressible  convection 
simulations using a local f-plane box model with different Prandtl numbers and discuss how the deep 
convective amplitudes and stratification are influenced by rotation. The properties of the turbulent 
Reynolds stress and the resulting large-scale mean flows are also investigated and will be compared 
with the results of full-spherical convection simulations.
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[Talk]
Absolute measures of helicity
Mitchell Berger
University of Exeter

I will consider some new developments in absolute measures of helicity (as opposed to measures 
relative to a vacuum field). These measures are defined for arbitrary foliations of space by simply 
connected surfaces (e.g. start with a set of nested spheres with spherical coordinates, then deform the 
spheres). They are based on generalizations of Poloidal-Toroidal decompositions. One application lies 
in measuring the helicity contained within the Northern hemisphere interior of the sun (or Southern 
hemisphere). Helicity flow into a hemisphere during solar minimum is a good predictor of the strength 
of the next cycle, with some advantages over using polar flux alone.

[Talk]
Helicity and plasma beta models from the solar atmosphere into interplanetary space
Philippe-A. Bourdin
Space Research Institute, Austrian Academy of Sciences

The coronal heating problem is also tied to the change of magnetic helicity, because the dissipation of 
magnetic energy is a key energy source in the corona. MHD models suggest that the photospheric 
field-line braiding mechanism (Parker, 1972) is the driver of the coronal heating. As a consequence, 
the helicity change rate should be a marker of the actual dissipation. Though, such a process may only 
operate, if plasma beta is sufficiently small in order to build up magnetic stress within a magnetic flux 
bundle. On the other hand, a different kind of heating is expected, when coronal current sheets arise 
between large-scale magnetic field topologies that interact, which we call coronal tectonics. The latter 
may also operate if  plasma beta is  large.  From simulation data,  we test  plasma beta in the solar 
atmosphere and relate helicity changes with coronal thermal energy input in order to identify the 
heating mechanisms. We find that the heating along hot coronal EUV-bright loops indeed correlates 
with  local  magnetic  helicity  changes.  Ultimately,  the  solar  atmosphere  releases  helicity  on  large 
spatial scales into the solar wind that is later observed, e.g., by the Helios-2 spacecraft at 0.4 AU. We 
fit a model of helical magnetic field and vortical plasma flows to an observed magnetic transient 
event.

[Talk]
Two-scale analysis of solar magnetic helicity
Axel Brandenburg
University of Colorado and NORDITA

The solar magnetic helicity has opposite signs not only in the two hemispheres, but also at large and 
small length scales. The latter can be detected by computing magnetic helicity spectra, but this must 
be done separately in each hemisphere. Here we utilize a two-scale method from mean-field dynamo 
theory  that  allows  us  to  compute  magnetic  helicity  spectra  as  a  function  of  two  different 
wavenumbers: one corresponding to rapidly varying scale and one corresponding to a slowly varying 
one. We generalize this method to spherical harmonics and compute in that way global magnetic 
helicity spectra for that part of the field that shows a global dipolar symmetry. We present results from 
simple  one-dimensional  model  calculations,  three-dimensional  dynamo simulations,  and  the  two-
dimensional magnetic field from synaptic vector magnetograms.
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[Poster] (Withdrawn)
Is helicity everywhere or nowhere? The case of rotating stratified MHD turbulence
Claude Cambon [1], Fabien S. Godeferd [1], and Abdelaziz Salhi [2]
[1] Ecole Centrale de Lyon, [2] Dé partement de Physique, Faculté des sciences de Tunis

In homogeneous rotating turbulence, local turbulent patches, snapshots, or special flow realizations 
containing helicity are often observed in  DNS studies. Nonetheless, the rise of statistically significant 
helicity  spectrum is  never  found  in  the  absence  of  ad  hoc  initialization  or  forcing.  Even  when 
considering weak turbulence propagating from a blob, or cloud, of vorticity (e.g. Peter Davidson's 
team, UK), coexisting pairs of inertial waves with opposite polarities yield exactly zero helicity.  On 
the other hand, spontaneous generation of kinematic helicity in rotating turbulence  is only found in 
the presence of solid boundaries (e.g. revisiting the database by  Godeferd & Lollini, JFM 1999). In 
the presence of coupled effects, as in rotating stably stratified turbulence, helicity is not a conserved 
quantity, and the creation of net helicity can be expected (Hide, GFD, 1975, Marino et al. PRE, 87, 
2013).  This spontaneous generation is  not  confirmed by a study of baroclinic turbulence,   which 
includes mean shear in addition to stratification and rotation. In the latter context, one can however 
introduce a statistical quantity similar to MHD cross-helicity (Gibbon & Holmes, JPA, 43, 2010), and 
show a significant preference for positive cross-helicity related to a new alignment mechanism (Pieri 
et al., PRL, 2014). What happens for actual MHD turbulence and `true' cross-helicity? Rotating MHD 
with mean magnetic field (e.g. Favier et al., GAFD, 106, 2011) gives a new scenario for creating net 
`bulk' (without explicit boundaries or artificial forcing) helicities (cross-helicity, then magnetic and 
kinetic  ones):  a  subtle  interplay  is  found  between  linear  effects  of  magneto-Coriolis  waves  and 
nonlinearity of the Lorentz force in MHD equations. DNS of homogeneous MHD turbulence are in 
progress for quantitative results. Theoretical analysis is based on anisotropic Lin-type  equations for 
all angle-dependent spectra.

[Talk]
Topology conserving magnetic field evolution
Simon Candelaresi  [1],  David  Pontin  [1],  Gunnar  Hornig  [1],  Christopher  Berg-Smiet,  and  Dirk 
Bouwmeester
[1] University of Dundee, [2] Leiden University, [3] University of California Santa Barbara

Magnetic helicity is  a conserved quantity under an ideal evolution.  Here we present methods for 
simulating  such  topology  conserving  systems.  We  make  use  of  Lagrangian  grids  and  mimetic 
differential operators. It is shown that the magnetic field topology is exactly conserved. This method 
is then used to study equilibria of configurations like the Hopf fibration.
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[Talk]
Inverse cascades in helically magnetized turbulence
Peter Frick, Rodion Stepanov, and  Irina Mizeva
Institute of Continuous Media Mechanics (ICMM), Russian Academy of Sciences

We study the magnetic energy and magnetic helicity cascades, provided by the injection of magnetic 
helicity at different scales, paying attention to the infrared (relative to the scale of forcing) part of the 
spectra. We use for simulations a shell model of MHD-turbulence which allows us to consider an 
extended range of scales, which includes two decades of the inertial range and at least two decades of 
the infrared range. In small scales the common Kolmogorov turbulence with a direct spectral energy 
flux is  established.  In the infrared part  of  spectrum the inverse cascade of  magnetic  helicity and 
magnetic energy provides an inertial range with a power law $E(k)\sim k^{\alpha-1}$ with $-0.1< 
\alpha  <0$  depending  on  the  magnetic  helicity  injection  rate.  Magnetic  helicity  and  associated 
magnetic  energy are  accumulated at  largest  available  scale.  This  scenario does not  change if  the 
magnetic helicity forcing is shifted  to smaller scales. Our results indicate that a large-scale dynamo 
can be affected by the magnetic helicity generated at small scales. Particularly the magnetic helicity 
cascade is followed by a growth of kinetic helicity.

[Talk]
Observational Studies of Current Helicity and Relevant Quantities of Subsurface Flow
Yu Gao
National Astronomical Observatories, Chinese Academy of Sciences

By using the photospheric vector magnetogram and subsurface vector velocity field, we studied the 
systematic behavior of current helicity and relevant quantities of subsurface flow. Mainly it contains 
three aspects:
1) The spatial distribution and temporal evolution of current helicity.
2) The connection between the current helicity and subsurface kinetic helicity.
3) The spatial distribution ant temporal evolution of subsurface vorticity and divergence.
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[Talk]
Magnetic helicity in the solar atmosphere: Much gained, still a lot to learn
Manolis Georgoulis
Research Center for Astronomy and Applied Mathematics (RCAAM) of the Academy of Athens

The 1980s and 1990s saw seminal works on the role of magnetic helicity in the magnetized solar 
atmosphere. Thanks to helicity, our understanding of the quiescent and eruptive solar magnetism has 
progressed substantially since then. From the plausible necessity of coronal mass ejections (CMEs) as 
sinks of excess solar magnetic helicity in the heliosphere to the solar cycle-independent hemispheric 
helicity preference, likely imposed by the steady solar differential rotation, to the actual estimates of 
active-region,  quiet  Sun,  and CME helicities,  we have come to place magnetic  helicity  on equal 
footing  with  the  electric-current-induced  (i.e.,  non-potential)  magnetic  energy  that  fundamentally 
fuels solar instabilities and eruptions. In spite of this tremendous progress, however, there is still is a 
lot to learn: first, we need to optimize the way magnetic helicity is practically calculated in local and 
global solar scales. Then, we need to determine the interplay between different helicity terms that 
seem to hold distinct aspects of the physics of the system. Furthermore, the role of spectral helicity 
characteristics, as well as the competition between opposite senses of helicity in a single magnetic 
structure and its role to eruptions, need to be further clarified. We attempt a resume of what we know, 
what we are hinted about,  and what we should aim to achieve in hopes of spurring a discussion 
between involved researchers that could further advance the state of the art in the field. This account 
will  be  attempted  in  a  plain,  physical  language  to  hopefully  enable  cross-fertilization  between 
different physical domains where helicity is deemed to play a role.

[Poster]
Development of a Helium imaging polarimeter
Masaoki Hagino, Yoshinori Suematsu, and Kazuya Shinoda
National Astronomical Observatory of Japan (NAOJ)

SOT/ Hinode and high resolution grand-based observations have shown that the solar atmosphere is 
full of dynamic plasma motions. To understand the origin of such dynamical phenomena, we need to 
observe two dimensional magnetic fields with a high time cadence and a large field of view. A new 
imaging polarimeter of the upper chromospheric line (He I 1083nm) is developing. The polarimeter 
consists of a lithium niobate (LiNbO3) etalon filter and a modulator with two Liquid Crystal Variable 
Retarders  (LCVRs).  The  etalon  filter  is  a  tunable  filter  controlled  by  applied  high  voltage.  The 
transmission width of the etalon filter is about 0.035nm around He I 1083nm and its free spectral 
range is 1.13nm. This polarization system is performing for future application to large grand-base 
solar telescope, for example, the NVST/FSO and DKIST. The main aim of the system is to investigate 
filament helicity related with flares in the upper chromosphere.
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[Talk]
Chirality of the magnetic field in solar filaments
Yoichiro Hanaoka and Takashi Sakurai
National Astronomical Observatory of Japan (NAOJ)

The fine structure in solar filaments has been known to show the chiral  nature depending on the 
hemisphere, and it is presumed to be a manifestation of the helicity in the magnetic field generated by 
the  solar  dynamo.  To  investigate  the  chirality  of  the  filament  magnetic  field,  we  carried  out  a 
statistical study of the magnetic field orientation in solar filaments based on our daily full-Sun, full-
Stokes spectropolarimetric observations with the He I 10830 line. The analysis of more than 400 
filaments revealed that the average direction of the magnetic field in filaments generally deviates from 
their axis by 10-30 degrees, and the direction of the deviation strongly depends on the hemisphere 
where  the  filaments  appear.  This  hemispheric  pattern  is  consistent  with  the  well-known chirality 
pattern of the fine structure seen in filaments, and for some of the filaments we can confirm that the 
magnetic field direction is parallel to their fine structure.

[Talk]
Reversed rotation of the well-developed sunspot associated with an X-class flare
Takahiro Hasegawa [1,2], Toshifumi Shimizu [2,1]
[1]  The  University  of  Tokyo,  [2]  Institute  of  Space  and  Aeronautical  Science  (ISAS)  /  Japan 
Aerospace Exploration Agency (JAXA)

Long term magnetic helicity evolution in the sun has been studied well to investigate the process of 
solar flares (Chae et al.  2001; Kusano et al.  2002). Some of these studies reported that magnetic 
helicity injection whose polarity is opposite to the global magnetic helicity has an important role on 
occurrences of energetic solar flares (Park et al. 2010, 2012). However, it isn't discussed well which 
characteristics of magnetic field evolution the opposite magnetic helicity injection correspond to. To 
attack this problem, we studied the magnetic field evolution in the active region NOAA 12297 before 
and after an X2.1 flare. In the initial stage, the main sunspot of this region rotated in the clockwise 
direction. However, due to the eastward motion of the emerging flux between the sunspot and another 
emerging region, the sunspot started to rotate counterclockwise. This rotational motion injected the 
magnetic helicity opposite to the global magnetic helicity of the active region. On the other hand, 
average force-free α (i.e. current helicity) in the sunspot didn't change its sign, but increased. This 
means the twist of the sunspot magnetic field was enhanced. Soon after the occurrence of the X2.1 
flare on 2015 March 11, the rotation rate began to decrease. On 2015 March 13, the sunspot rotated in 
the  clockwise  direction  again.  Our  result  implies  that  a  reversed  rotation  of  a  sunspot  on  the 
photosphere and helicity  injection opposite  to  that  of  global  structure have an important  role  for 
destabilization of magnetic field and an onset of solar flares.
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[Talk]
Magnetic helicity as a predictor of the solar cycle
Gareth Hawkes and Mitchell Berger
University of Exeter

It is known that the poloidal field is at its maximum during solar minima, and that its behaviour 
during  this  time  acts  as  a  strong  predictor  of  the  strength  of  the  following  solar  cycle.  This 
relationship relies on the action of differential rotation (the Omega effect) on the poloidal field, which 
generates the toroidal flux observed in sunspots and active regions. We measure the helicity flux into 
both the northern and southern hemispheres using a model that takes account of the Omega effect, 
which we apply to data sets covering a total of sixty years. We find that the helicity flux offers a 
strong prediction of solar activity up to 5 years in advance of the next solar cycle.

[Talk]
Mechanism of mean flow generation in rotating turbulence and its relation to inertial wave
Kazuhiro Inagaki, Nobumitsu Yokoi, Fujihiro Hamba
Institute of Industrial Science (IIS) , University of Tokyo

Recent numerical  simulation revealed that large-scale flow is generated in a rotating system with 
inhomogeneous helicity. However its mechanism was not examined in terms of the Reynolds stress 
transport. In this study, the large-eddy simulation (LES) of the rotating inhomogeneous turbulence 
with/without  helicity  injection  is  performed.  As  a  result,  it  is  shown that  the  mean flow is  only 
generated when both the system rotation and helicity injection exist. In the Reynolds stress transport 
equation, the pressure diffusion term has predominant contribution in the way that it supports the 
generated mean flow. The close relationship between the pressure diffusion term and inertial wave is 
discussed.
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[Poster]
The extended linear correlation between the Hα and the soft X-ray emissions in the solar and 
stellar flares
Hiroki Kawai [1], Yohko Tsuboi [1], Ryo Iizuka [2] , Sojiro Yamada [1], Satoru Katsuda [1], Ryo 
Sasaki [1], Yumiko Nakamura [1], and Ryuto Sugita [1]
[1]  Chuo  University,  [2]  Institute  of  Space  and  Aeronautical  Science  (ISAS)  /  Japan  Aerospace 
Exploration Agency (JAXA)

During the stellar flares, Hα and soft X-rays are emitted. Butler et al. (1993) showed that there is a 
linear correlation between the total energies radiated as the Hα emission (EHα) and that as the soft X-
ray emission (Ex). The correlation was confirmed in the energy range of Ex = e+29 - e+35 erg, i.e., 
from the solar flares to giant flares on active stars. However, recently much more energetic flares have 
been detected in the soft X-ray band with Monitor of All-sky X-ray Image (MAXI) with total energy 
of e+38 erg (Tsuboi et al. 2016), and we had no information about if the linear correlation can be 
extended to such energy. MAXI can observe such energetic flares, which rarely occur, with good 
monitoring ability; MAXI observes roughly 85% of the whole sky every 92 minutes in the 2–20 keV 
energy band. Making use of the alert system of MAXI, we observed the RS CVn system UX Ari on 
22th November 2016 with Chuo-university Astronomical Telescope (CAT) and Spectroscopic Chuo-
university Astronomical Telescope (SCAT), just after the detection of the X-ray flare from the binary. 
CAT and SCAT are photometric and spectroscopic optical telescopes respectively, both of which are 
installed at the top of a building in Korakuen campus of Chuo University in Tokyo. CAT has 26 cm 
diameter and SCAT has 36 cm diameter with R= 600. As a result, SCAT could catch the giant flare 
with the Hα line band. The released energies during the flare are 1.3e+36 and 2.7e+37 erg in the Hα 
line band and the soft X-ray band, respectively. Then we confirmed the linear correlation are held 
even at the two orders of magnitude more energetic flare. This would suggest that stellar flares, on 
almost all stellar categories, have common radiation mechanism.

[Talk]
Dynamo theory and Wolf number prediction
Nathan Kleeorin
Ben-Gurion University of the Negev

We investigate the dynamics of solar activity using a nonlinear one-dimensional dynamo model and a 
phenomenological equation for the evolution of Wolf numbers. This system of equations is solved 
numerically. We take into account the algebraic and dynamic nonlinearities of the alpha effect. The 
dynamic nonlinearity is related to the evolution of a small-scale magnetic helicity, and it leads to a 
complicated behavior of solar activity. The evolution equation for the Wolf number is based on a 
mechanism of formation of magnetic spots as a result of the negative effective magnetic pressure 
instability  (NEMPI).  This  phenomenon  was  predicted  25  years  ago  and  has  been  investigated 
intensively  in  recent  years  through direct  numerical  simulations  and  mean-field  simulations.  The 
evolution equation for the Wolf number includes the production and decay of sunspots. Comparison 
between the results of numerical simulations and observational data of Wolf numbers shows a 70 % 
correlation over all intervals of observation (about 270 years). We apply this nonlinear dynamo model 
for a prediction of the solar activity. We use a relationship between simulated magnetic values and 
known sunspot time series, and estimation of system model parameters. This approach allows us to 
synthesize monthly mean Wolf numbers with acceptable accuracy. We also propose a modification to 
the prediction procedure based on neural net nonlinear auto-regression in order to increase accuracy 
of  the  forecast.  Accuracy  of  our  Wolf  number  prediction  is  compared  with  other  Wolf  number 
predictions.
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[Talk]
Prediction of solar eruptions using the structural analysis of magnetic twist
Kanya Kusano, Tomoya Iju,  Muhamad Johan, Satoshi Inoue, Naoyuki Ishiguro,  Yuki Asahi,  Yuta 
Mizuno, KD Leka, and Sung-Hong Park
Institute for Space-Earth Environmental Research (ISEE), Nagoya University

Solar  eruptions  manifesting  as  solar  flares  and coronal  mass  ejections  (CMEs)  are  the  explosive 
liberations of magnetic energy contained in the solar corona. However, the onset mechanism of solar 
eruptions is not yet clearly explained, although many different models have been proposed so far. In 
particular, what triggers solar eruptions is an important question for improving the predictability of 
solar eruptions. Here, we propose a new scheme of prediction of solar eruptions based on the critical 
condition of eruptive instability in the solar corona, which was recently proposed by Ishiguro and 
Kusano (2017). Their analysis indicated that a new parameter kappa, which is given by the magnetic 
twist, provides a critical condition to destabilize the sheared magnetic field. We build a new predictive 
scheme of solar eruptions using the analysis of magnetic twist and demonstrate how the structure of 
magnetic twist in solar active regions correlates with the activities of solar eruptions based on the 
space-born data of several active regions.

[Talk]
Tilt of bipolar active regions and formation of helicity from twisted mean magnetic fields
Kirill  Kuzanyan [1],  Nathan Kleeorin  [2],  Igor  Rogachevskii  [2],  Dmitry  Sokoloff  [3,1],  Andrey 
Tlatov, and K. Tlatova
[1] Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave Propagation (IZMIRAN), 
Russian Academy of Sciences, [2] Ben-Gurion University of Genev, [3] Moscow State University

We consider the mechanism of formation of tilt in bipolar solar active regions and compute the total 
helicity  of  the magnetic  fields in  the active regions.  We show that  quantitatively the amounts  of 
helicity produced by tilting the flux tubes is comparable with the amounts of helicity produced by 
global dynamo, though they are of opposite sign. In smaller active regions the dynamo-born helicity 
dominate  its  tilt-related  part.  The  amount  of  helicity  residing  in  the  solar  photosphere  can  be 
considered as the remainder from the amounts of helicity leaving the Sun with CMEs and solar wind. 
We give observational interpretation and support of the results.

[Poster]
The source regions of possible super-events: Context matters
KD Leka [1,2], Sung-Hong Park [1], Kanya Kusano [1]
[1]  Institute  for  Space-Earth  Environmental  Research  (ISEE),  Nagoya  University,  [2]  NorthWest 
Research Associates (NWRA)

Solar energetic events which have historically-challenging levels of impact may not arise only from 
regions which are super-huge, but from regions which both become super complex (such that the 
percentage of the total magnetic energy which is "free" is larger than the few-percent average) and 
evolve within a context which is super-conducive for producing energetic events. With these ideas in 
mind, we examine NOAA AR 12673 and its production of energetic events in the context of its local 
helicity  injection  patterns,  in  the  context  of  the  global  helicity  injection  patterns  (see  Park  et  al 
abstract), with comparisons to other event-productive regions of note over the last few solar cycles.
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[Talk]
The  Rossby  number  dependence  of  large-scale  dynamo  in  solar-like  strongly-stratified 
convection
Youhei Masada
Aichi University of Education

In Masada & Sano (2016), we reported the successful simulation of spontaneous formation of surface 
magnetic  structures  from a  large-scale  dynamo  in  strongly-stratified  plane-layer  convection.  The 
large-scale dynamo observed in our model had physical properties similar to those in earlier weakly-
stratified convective dynamo simulations (Kapyla et al. 2013; Masada & Sano 2014a,b), suggesting 
that the α^2-type mechanism is responsible for it. In this talk, we will present our recent results on the 
Rossby number  (Ro)  dependence  of  the  large-scale  dynamo in  the  strongly-stratified convection. 
From our study, we found that the critical Rossby number that separates the success and failure of the 
dynamo is in the range 0.02 < Ro < 0.04, which is compatible with the recent global convective 
dynamo simulation of solar-like stars by Kapyla et al. (2013). We also find that the Ro-dependence of 
the large-scale dynamo can be reproduced by the mean-field α^2-type dynamo model constructed 
with using turbulent velocity profiles extracted from the DNS results. We finally discuss the reason 
why the model with the higher Rossby number fails to sustain the dynamo with focusing on the 
profiles of the turbulent transport coefficients.

[Talk]
Electromotive force measurements in interplanetary space
Yasuhito Narita
Space Research Institute, Austrian Academy of Sciences

Electromotive  force  plays  a  central  role  in  turbulent  dynamo mechanisms  and  carries  important 
information on the nature of  the helical  turbulent  fields.  An analysis  method is  proposed for  the 
electromotive  force  to  evaluate  the  transport  coefficients  for  the  alpha  effect  and  the  turbulent 
diffusivity directly from the measurements. The method is applied to a magnetic cloud event observed 
by the Helios-2 spacecraft in the inner heliosphere. The electromotive force is enhanced together with 
the magnetic cloud event by one order of magnitude or two, suggesting that the magnetic field may be 
amplified  in  the  heliosphere  for  a  short  time.  Relation  between  the  helicity  quantities  and  the 
electromotive force is discussed on the basis of the observation.
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[Poster]
Investigating the coronal magnetic field from the type-II radio burst event on 2 May 2013
Mohamed Nedal, Ayman Mahrous, and Mohamed Yousef
Space Weather Monitoring Center, Helwan University, Egypt

We studied the characteristics of the type-II solar radio burst event which occurred on 2 May 2013 
through combined space observations from the Solar and Heliospheric Observatory (SOHO) and the 
Solar  Terrestrial  Relations  Observatory (STEREO),  in  parallel  with  the ground-based observation 
from the DARO-CALLISTO station in Germany. The type-II burst frequency range was 25 – 180 
MHz and it was preceded by a group of Type-III radio bursts related to a solar flare event (M1.1) from 
the same active region (AR 1731). We calculated the density jump and the Alfven Mach number by 
applying the Rankin–Hugoniot relations on the clear band-splitting. By using the four-fold Newkirk 
electron density model we could convert the plasma frequency of the type-II burst into height [R] in 
terms of solar radii. Then we calculated the shock speed [Vs], the Alfven speed [Va], and the coronal 
magnetic field strength [B] at heights ranging from 1.961 – 1.988 Rs. The accompanied partial-halo 
(Angular width = 344o from SOHO) CME event was detected by STEREO Ahead, with a linear 
speed 518 km s-1, by STEREO Behind, with a linear speed 429 km s-1, and by SOHO, with a linear 
speed 671 km s-1, and we traced the evolution of the event using the height-time profile. We found a 
common  behavior  in  the  shock  speed,  Alfven  speed,  and  the  coronal  magnetic  field  strength 
dependencies with height, in which these features are decreasing steeply with height until reaching the 
height (~ 1.975 Rs) then they continue decreasing slightly.

[Talk]
Magnetic helicity and the eruptive nature of solar active regions
Vema Reddy Panditi
Indian Institute of Astrophysics

The magnetic energy and helicity in the solar active regions (ARs) are two important parameters for a 
quantitative study of magnetic origins of solar eruptions. Understanding the nature and evolution of 
the photospheric helicity flux transfer is crucial to reveal the role of magnetic helicity in coronal 
dynamics of solar ARs. The estimations of magnetic energy and helicity flux from line-tied surface 
(photosphere) requires velocity and magnetic field distributions in the AR. Recent studies using HMI 
vector magnetic field observations of emerging ARs present three kinds of AR evolution with a net 
positive, negative, and successive injection of positive and negative helicity flux. Further, the ARs 
with a predominant sign launch CMEs at some point in time whereas the AR with successive injection 
of opposite helicity exhibits only C-class flaring activity characterized by delayed enhanced coronal 
emission with respect to the time of sign change of helicity flux. These results suggest that the ARs 
with a predominant sign of helicity flux indicate flux rope formation and its bodily ejection as CME 
however,  the  AR  with  successive  injection  of  opposite  helicity  exhibits  cancellation  of  coronal 
helicity leading to field reconfiguration and dissipation of energy heating the corona. I shall discuss 
the theoretical ideas and observational results concluding with a new idea of how the normalized 
helicity flux be used to distinguish the eruptive and non-eruptive ARs.
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[Talk]
On  the  inverse  transfer  of  helical  and  non-helical  magnetic  energy  in  a  decaying 
magnetohydrodynamic turbulence
Kiwan Park
Institute of Theoretical Physics, University of Heidelberg

In  our  conventional  understanding,  large-scale  magnetic  fields  are  thought  to  originate  from  an 
inverse cascade in the presence of magnetic helicity,  differential  rotation, or a magneto-rotational 
instability.  However,  as  recent  simulations  have  given  strong indications  that  an  inverse  cascade 
(transfer)  may occur even in the absence of magnetic helicity,  the physical  origin of this inverse 
cascade is still not fully understood. We here present two simulations of freely decaying helical and 
non-helical magnetohydrodynamic (MHD) turbulence. We verified the inverse transfer of helical and 
non-helical  magnetic  fields  in  both  cases,  but  we found the  underlying physical  principles  to  be 
fundamentally  different.  In  the  former  case,  the  helical  magnetic  component  leads  to  an  inverse 
cascade of magnetic energy.  We derived a semi analytic formula for  the evolution of large scale 
magnetic field using α coefficient and compared it with the simulation data. But in the latter case, the 
α  effect,  including  other  conventional  dynamo theories,  are  not  suitable  to  describe  the  inverse 
transfer of non-helical magnetic. To obtain a better understanding of the physics at work here, we 
introduced a  `field structure model'  based on the magnetic  induction equation in  the presence of 
inhomogeneities. This model illustrates how the curl of the electromotive force (EMF) leads to the 
build up of a large-scale magnetic field without the requirement of magnetic helicity. And we applied 
a Quasi Normal approximation to the inverse transfer of magnetic energy.

[Talk]
Characteristics of magnetic helicity injection in the active region photosphere
Sung-Hong Park [1], KD Leka [1,2], Kanya Kusano [1]
[1]  Institute  for  Space-Earth  Environmental  Research  (ISEE),  Nagoya  University,  [2]  NorthWest 
Research Associates (NWRA)

We investigated statistical characteristics of magnetic helicity injected per unit time through the active 
region photosphere using vector  magnetic  field data  from the Helioseismic and Magnetic  Imager 
(HMI) onboard the Solar Dynamics Observatory (SDO). The photospheric helicity injection rate of a 
given active  region was  calculated  from the  formula  of  the  gauge-invariant  relative  helicity  flux 
derived by Berger and Field (1984), applying the optical flow technique Differential Affine Velocity 
Estimator  for  Vector  Magnetogram  (DAVE4VM)  to  co-registered  pairs  of  vector  magnetograms 
sampled 12 minutes apart. We determined helicity injection rates for a total of 30,628 SHARP vector 
magnetogram pairs sampling 866 unique active regions from 2012 September to 2016 December. 
Using this large data set, we studied long-term, large-scale characteristics of helicity injection rates in 
the active region photosphere. We will present how helicity injection rates are distributed with respect 
to Heliographic latitude, Carrington longitude, solar cycle epoch and Hale magnetic class. It will be 
also  discussed  how  helicity  injection  rate  is  related  to  other  magnetic  parameters  and  flare 
productivity of active regions.
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[Talk]
Current helicity of large scale photospheric magnetic fields during solar cycle 24.
Alexei Pevtsov [1,2] and Ilpo Virtanen [2]
[1] National Solar Observatory, [2] University of Oulu

We use synoptic maps of vector field taken with the Vector Spectromagnetograph (VSM) on Synoptic 
Optical  Long-term Investigations  of  the  Sun  (SOLIS)  to  compute  radial  (vertical)  component  of 
current helicity density (hc) for rising, maximum and declining phases of cycle 24. In agreement with 
previous studies  based on interpretation of  line-of-sight  magnetic  field observations,  we find that 
large-scale helicity is systematically positive (negative) in the southern (northern) hemisphere. In low-
latitudes,  the  amplitude  of  median  value  of  large-scale  current  helicity  increases  almost  linearly 
poleward from the equator. It reaches a peak in mid-latitudes, and decreases in high latitudes. We will 
summarize the current understanding of vector magnetic fields in calculating the helicity and discuss 
the property of helicity derived from these data.

[Talk]
Generation of large-scale magnetic field in convective full-sphere cross-helicity dynamo
Valery Pipin [1] and Nobumitsu Yokoi [2]
[1]  Institute  of  Solar-Terrestrial  Physics  (ISTP),  Russian  Academy  of  Sciences,  [2]  Institute  of 
Industrial Science (IIS), University of Tokyo

We studied the effect of the cross-helicity in the full-sphere large-scale mean-field dynamo models of 
the 0.3MS star rotating with the period of 10 days. In exploring several dynamo scenarios which are 
stemming  from the  cross-helicity  generation  effect,  we  found  that  the  cross-helicity  provide  the 
natural generation mechanisms for the large-scale scale axisymmetric and non-axisymmetric magnetic 
field. Therefore the rotating stars with convective envelope can produce the large-scale magnetic field 
generated  solely  due  to  the  turbulent  cross-helicity  effect.  Using  mean-field  models  we compare 
properties of the large-scale magnetic field organization that stems from dynamo mechanisms based 
on the kinetic (associated with the \alpha^{2} dynamos) and cross-helicity. For the fully-convective 
stars, both mechanisms can maintain the large-scale dynamo even in case of the solid body rotation 
law inside of a star.  The effects  of  the large-scale dynamo magnetic feedback on the differential 
rotation  of  the  M-dwarf  is  studied  as  well.  Interesting  that  the  cross-helicity  dynamo  shows 
insignificant magnetic saturation of the latitudinal differential rotation of a star because the large-scale 
toroidal magnetic field is relatively small. In a general situation, combination of the \alpha^{2}, and 
cross-helicity dynamos results  in formation of  the large-scale polar  spots  with the magnetic  field 
strength more than 1kG. We discuss possible applications of our findings to stellar observations.

[Talk]
Measuring changing field connectivity of interacting flux ropes
Christopher Prior and Anthony Yeates
Durham University

We have developed a quantity which can be used to establish if two magnetic fields can be linked by 
an ideal motion; and if not this quantity measures the changing connectivity of the fields and more 
precisely which sets of field lines have changed connectivity (this is a unique topological categoriser). 
We have applied this measure to experimental data obtained form the UCLA basic plasma facility of 
interacting flux ropes. I shall introduce this measure and present our findings.



Abstracts

A-14

[Talk]
A correlation on hyper X-ray stellar flares between the quiescent luminosity and the largest flare 
energy detected with MAXI
Ryo Sasaki, Yohko Tsuboi, Satoru Katsuda, Ken Yabuki, Yumiko, Nakamura, Yasuharu Sugawara, 
Masaru Matsuoka, and MAXI team
Department of Physics, Faculty of Science and Engineering, Chuo University

MAXI has detected more than a hundred of huge flares from twenty–seven active stars (RS CVn 
system, Algol system, dMe star, dKe star, Young Stellar Object and K-type variable star). The flare 
energies range from 6e+33 to 9e+39 in the 2–20 keV. All flares locate the high ends of their own 
categories (Tsuboi et al. 2016). We compare the largest X-ray flare energy in 7.25 years (running 
period  of  MAXI  from  2009  August  to  2016  December)  (Etot,max)  with  quiescent  state  X-ray 
luminosity (Lx,q) for each object.  Each Lx,q is extracted from the 1RXS catalogue (Voges et  al. 
1999).  As  a  result,  we  discover  a  correlation  of  Etot,max  ∝  Lx,q^1.2,  for  the  first  time.  This 
correlation  is  consistent  with  a  hypothesis  that  both  flares  and  quiescent  state  X-ray  emissions 
originate from magnetic activities. In addition, given the diversity of our stellar samples, we expect 
that flare mechanisms are intrinsically the same among all the stellar flare.

[Talk] (withdrawn)
Dynamo in elongated periodic domains: ABC and modulated flows
Valeria Shumaylova and Michael R. E. Proctor
University of Cambridge

The  Sun's  magnetic  field  exhibits  coherence  in  space  and  time  on  much  larger  scales  than  the 
turbulent convection that ultimately powers the dynamo. In this work, we look for numerical evidence 
of a large-scale magnetic field as the magnetic Reynolds number, Rm, is increased. The investigation 
is  based  on  the  simulations  of  the  induction  equation  in  elongated  periodic  boxes.  The  forcing 
functions considered are given by the viscous body forcing in the form of the standard ABC flow with 
wavenumber kf=1(small-scale) and a modulated ABC flow with wavenumbers ku=m,1,1±m, where m 
is the wavenumber corresponding to the long-wavelength perturbation on the scale of the box. As 
predicted by \citep{Pouquet1976} magnetic energy saturates as the scale of the field exceeds that of 
the  flow  in  the  presence  of  a  helical  forcing  through  the  effects  of  magnetic  helicity  and 
dimensionality reduction. The results from numerical simulations and mean-field modelling are in a 
good agreement.

[Poster]
A novel approach to measure solar magnetic helicity: an application using the SOLIS data
Nishant Singh
Max Planck Institute for Solar System Research (MPS)

Based  on  a  two-scale  formalism  to  determine  the  global  magnetic  helicity  in  a  gauge-invariant 
manner, we attempt to measure the magnetic helicity of the Sun using the SOLIS vector magnetic 
field data.
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[Talk]
Magnetic helicity and small-scale dynamo in a mirror-asymmetric flow
Dmitry Sokoloff and Egor Yushkov
Moscow State University and Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave 
Propagation (IZMIRAN)

Contemporary models of mean-field dynamo saturation are based on magnetic helicity conservation. 
The models implicitly suppose however that small-scale dynamo action produces mirror-symmetric 
small-scale magnetic field. We demonstrate that it is valid for mirror-symmetric turbulence only while 
in a mirror-asymmetric case small-scale dynamo produces a helical magnetic field.  This gives an 
impute of magnetic helicity in resistive scale. This source of magnetic helicity has to be taken into 
account in dynamo saturation models.

[Talk]
Wavelet analysis of magnetic energy and current helicity in active region of the sunspot
Rodion Stepanov [1] and Kirill Kuzanyan [2]
[1]  Institute  of  Continuous  Media  Mechanics,  [2]  Pushkov Institute of Terrestrial Magnetism, 
Ionosphere and Radio Wave Propagation (IZMIRAN)

We use an advances of wavelet transform for scale analysis of magnetic energy and current helicity in 
an active region of the sunspots. We show spatial distributions of magnetic energy and current helicity 
at different scales. Inhomogeneity and local anisotropy are discussed.

[Talk]
Observation and modeling of flare-productive active regions of the sun
Shin Toriumi
National Astronomical Observatory of Japan (NAOJ)

Solar flares and coronal mass ejections (CMEs) are the catastrophic releasing of magnetic energy and 
helicity. It is known that strong eruptions take place in complex active regions (ARs). We surveyed all 
ARs that produced >M5.0-class events for 6 years from May 2010 to April 2016. Morphologically, 
these  ARs  can  be  classified  into  four  categories,  namely,  (1)  Spot-Spot,  a  complex  AR with  an 
extended magnetic neutral line, (2) Spot-Satellite, in which a newly-emerging field appears next to the 
pre-existing sunspot, (3) Quadrupole, where two emerging fields collide against each other, and (4) 
Inter-AR, the flares occurring between two separated ARs.  We found,  for  example,  that  the flare 
duration is proportional to the length of the magnetic field lines and is longer for the Spot-Spot events 
than for the Spot-Satellite ones. We then modeled the four AR groups by conducting a series of 3D 
MHD flux emergence simulations. It was revealed that the sheared (i.e. helicity-carrying) magnetic 
structures in these ARs are created through the stretching and advection of horizontal magnetic fields 
due to relative spot motions. As ARs develop, free magnetic energy becomes stored in the higher 
atmosphere, which could be eventually released through flare eruptions.
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[Talk]
Determine dynamo mechanisms and the role  of  helicity  in  compressible  convective  dynamo 
simulations of solar-like stars
Jörn Warnecke
Max Planck Institute for Solar System Science (MPS)

The magnetic field in the Sun undergoes a cyclic modulation with a reversal typically every 11 years 
due to a dynamo operating under the surface. We simulate slowly to rapidly rotating solar-type stars, 
where the interplay between convection and rotation self-consistently  drives  large-scale  magnetic 
field. We apply the test-field method to characterise the dynamo mechanisms acting in this simulations 
by determining turbulent transport coefficients of the electromotive force. We find that the alpha-
effect has a complex nature and does not follow the profile expected from kinetic helicity. However, 
the  alpha  effects  in  these  simulations  show  strong  rotational  dependency  resulting  in  highly 
anisotropic tensors and vanish alpha_zz components for rapid rotation. Furthermore, I will present the 
determination  of  magnetic  helicity  fluxes  across  the  equator  and  through  the  surface,  which  are 
important quantities for the alleviation of catastrophically alpha quenching. Unlike in simulation of 
forced turbulence of Warnecke et al. (2011), the helicity fluxes across the equator are found to be 
much weaker in convection simulations. Moreover, I discuss the the relevants of magnetic and current 
helicity production in the dynamo region for the coronal heating process as well as to understand the 
activity-rotation-relation of main-sequence stars.

[Talk]
Magnetic helicity in turbulent reconnection
Fabien Widmer [1], Nobumitsu Yokoi [2], Jörg Büchner [3], Patricio Munoz [3], Xiaowei Zhou [4]
[1] CEA, [2] Institute of Industrial Science University of Tokyo, [3] Max Planck Institute for Solar 
System  Research,  [4]  Key  Laboratory  of  Dark  Matter  and  Space  Astronomy,  Purple  Mountain 
Observatory, Chinese Academy of Sciences

Collision-less large-Reynolds-number astrophysical plasmas are prone to turbulence. In this context, 
it is necessary to consider the impact of turbulence during believed magnetic reconnection events in 
solar and stellar flares or in planetary magnetospheres. Magnetic reconnection is a multi-scale process 
and turbulence can be the key to bridge the gap between the magnetic energy release at large scales 
due to magnetic diffusion at small scales through the Richardson's picture of direct and inverse energy 
cascade.  Moreover,  diffusion  of  magnetic  field  by  turbulence  at  small  scales  might  lead  to  fast 
reconnection.  Such  an  interaction  between  turbulence  and  fast  magnetic  reconnection  in  weakly 
dissipative plasmas is considered through the plasmoid instability. The turbulent transport coefficients 
are characterize by a turbulent mean-field model and are identified as a turbulent diffusion, cross-
helicity and a residual helicity. These turbulent coefficients are found to lead to fast reconnection for a 
single 'X'-point current sheet as well as in the case of multiple 'X'-points, as present in plasmoid 
unstable current sheets. For the plasmoid instability, the turbulent coefficients are also found to be 
responsible for fast reconnection. In addition, the dynamics between diffusion and sustainment of 
magnetic  field,  related  to  the  turbulent  diffusion  and  residual  helicity  effects,  are  shown  to  be 
important for fast magnetic reconnection in presence of strong guide-magnetic field perpendicular to 
the reconnection plane. For residual helicity intensities stronger than turbulent diffusive ones, a time 
delay in reaching fast reconnection regime is observed. Finally, this turbulence dynamics obtained 
during the fast magnetic reconnection phase of the plasmoid instability is used to relate energetic 
electrons often found near astrophysical current sheets and magnetic reconnection. We obtain that fast 
energetic particles are accelerated by turbulence during fast reconnection processes if residual helicity 
intensities are weaker than the strength of the diffusion of magnetic field by turbulence.
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[Talk]
Solar magnetic field evolution under the restriction of helicity conservation
Shangbin Yang
National Astronomical Observatories, Chinese Academy of Sciences

Since the solar atmosphere largely behaves as an ideal plasma, its total magnetic helicity should be 
conserved approximately. The magnetic helicity above the solar atmosphere come the emerging fluxes 
(sunspots)  from  the  convective  zone,  which  directly  take  the  magnetic  helicity  to  the  solar 
atmosphere，and  the  turbulent  flows  at  the  photosphere  also  continually  drive  the  dissipated 
emerging fluxes to transport the magnetic helicity to the solar atmosphere. In this study, we firstly 
report the recent progress about the magnetic helicity distribution patterns in the 23rd and 24th solar 
cycle. Then we propose a decomposed method of the current to understand the sunspots evolution 
under  the  restriction  of  magnetic  helicity  conversation.  We applied  our  theoretical  model  to  the 
sunspots and find that there is a good agreement between the observation and the prediction.

[Talk]
Field line helicity as a tool for coronal physics
Anthony Yeates [1], Gunnar Hornig [2], and M. H. Page
[1] Durham University, [2] University of Dundee

What if there were a way to identify **where** the magnetic helicity is concentrated within a three-
dimensional magnetic field? At first sight this question appears meaningless, since magnetic helicity is 
an integral over the whole volume of the magnetic field. But, in fact, it is possible to decompose this 
total helicity as an integral over individual "field line helicities" for each magnetic field line in the 
domain. All of these are ideal-invariant, topological quantities, and they allow us to quantify in a 
meaningful way how magnetic helicity is distributed within the domain. In this talk, I will show how 
this idea can be practically applied to typical extrapolations of the Sun's coronal magnetic field that 
are used in solar physics.

[Talk]
Dynamic balance in turbulent transport: Helicity and density-variance effects
Nobumitsu Yokoi
Institute of Industrial Science (IIS), University of Tokyo

Helicities as well as the turbulent energies are key players of the dynamo process. From viewpoint of 
turbulent  transport,  helicities  mainly  suppress  the  effective  transports.  In  the  presence  of 
inhomogeneous large-scale flow, the turbulent cross helicity (cross-correlation between the velocity 
and  magnetic-field  fluctuations)  enters  the  turbulent  electromotive  force  and  its  suppression/
generation effect tends to be balanced with the turbulent magnetic diffusivity. At the same time, the 
turbulent cross helicity coupled with the mean magnetic strain affects the momentum transport. In 
addition  to  these  effects  of  helicities,  in  strong  compressible  magnetohydrodynamic  (MHD) 
turbulence,  the  density  variance  contributes  to  the  turbulent  electromotive  force  as  the  coupling 
coefficient of the obliqueness of the mean magnetic field to the density gradient. This means that the 
density variance as well as the helicities alters the turbulent transport. This density-variance effect is 
expected to enhance the intensity of turbulence across the slow MHD shock, which may contribute to 
the realization of a localized fast magnetic reconnection.
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[Talk]
Magnetic field and helicity of solar active regions from observations
Hongqi Zhang
National Astronomical Observatories, Chinese Academy of Sciences

In this talk,  we would like to analyze the configuration and evolution of magnetic fields and the 
corresponding relationship with the magnetic non-potentiality and helicity of active regions by means 
of observations of solar vector magnetograms.  We present the magnetic helicity distribution and the 
change with the solar cycles based on the statistical analysis of the magnetic field in solar active 
regions. We also discuss some questions on the solar vector magnetic field and helicity from the solar 
observations.
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As for the transportation, please look at the following detailed info.

(I) From Airport to Shibuya

(I-A) From Narita to Shibuya
One simple way is to use JR Narita Express (NEX) from Terminal 1 or 2 station to Shibuya 
by way of Tokyo (no need for train change).
http://www.jreast.co.jp/e/nex/index.html

If your return flight is also from Narita within 14 days, it may be useful to purchase the 
return portion NEX together with of your onward ticket at a special discount price 
using your foreign passport http://www.jreast.co.jp/e/pass/nex_round.html 
The single journey from Narita to Shibuya is 3,190JPY http://www.jreast.co.jp/e/nex/
tickets.html, and 6,380JPY for standard return, while the special 14-day non-resident 
return fare is 4,000 JPY.

All travelers of NEX must have their seat reserved, so you will be asked to specify your 
train at the stage of booking. The travel time to Shibuya is about 1h30mins, all train 
pass via Tokyo station but not all trains go to Shibuya, see timetable http://www.eki-
net.com/pc/jreast-shinkansen-reservation/english/wb/common/timetable/e_nex_u/
index.html
If not in a hurry, it is better to take the direct train to Shibuya in order to avoid an 
additional transfer at Tokyo station.

(I-B) From Haneda to Shibuya
You can use Keikyu-Airport Line or Tokyo Monorail Haneda Airport Line.

(1) Keikyu-Airport Line:
From Haneda International Terminal, you take Keikyu Airport Line (red) to Shinagawa 

(12 min.)
At Shinagawa station, you change to JR Yamanote Line (platform 2 to Shibuya, Shinjuku 

direction, light green) to Shibuya (12 min.)
http://www.jreast.co.jp/e/stations/e788.html

(2) Tokyo Monorail Haneda Airport Line:
From International Terminal of Haneda, you take monorail to Hamamatsu-cho (15 min.)
At Hamamatsu-cho, you change to JR Yamanote Line (Platform 3 to Shinagawa, Shibuya 

direction, light green) to Shibuya (18 min.)
http://www.jreast.co.jp/e/stations/e1248.html

(1) is slightly quicker and cheaper than (2). But Shinagawa is a big station and 
generally very crowded. It may be easier to get seat for Yamanote Line at Hamamatsu-
cho.

http://www.jreast.co.jp/e/nex/index.html
http://www.jreast.co.jp/e/pass/nex_round.html
http://www.jreast.co.jp/e/nex/tickets.html
http://www.jreast.co.jp/e/nex/tickets.html
http://www.eki-net.com/pc/jreast-shinkansen-reservation/english/wb/common/timetable/e_nex_u/index.html
http://www.eki-net.com/pc/jreast-shinkansen-reservation/english/wb/common/timetable/e_nex_u/index.html
http://www.eki-net.com/pc/jreast-shinkansen-reservation/english/wb/common/timetable/e_nex_u/index.html
http://www.jreast.co.jp/e/stations/e788.html
http://www.jreast.co.jp/e/stations/e1248.html


Transportation

T-2

(II) From Shibuya to Komaba

At Shibuya, you have to walk from JR Shibuya station (Platform 4 from Narita, Platform 1 
from Hamamatsu-cho or Shinagawa) to Keio-Inokashira Line Shibuya station. Look at the 
map of the link below. This may be a tricky part. You should follow the signs for Inokashira 
Line. You had better also ask the direction to “Inokashira sen” [(Keio-) Inokashira Line]. You 
have to walk 5-10 minutes inside the Shibuya station building. You need to buy a separate 
new ticket (130 yen). Inokashira-Line Shibuya station is a terminal station. First of all, you 
should take Local train NOT Express train. Please take the front-most (Kichijoji) side car of 
the train. The second stop is Komaba(-Todai-mae).
https://www.shibuyastation.com/shibuya-station-map-finding-your-way/

Note:
Details of how to get to Conference Venue from Komaba station can be seen on pp.11-13 of 
the "Venue to the IIS (building "An") from the guest house on the Hongo campus" with maps.  
Please take a look at the document attached below. Yasuhito Narita kindly provided this very 
nice access guide.

(III) From Komaba station to Komaba Faculty House (KFH)

From the West Gate of Komaba-Todai-mae station (this is located on the front-most side), 
enter the campus from Sakashita Gate just in front of the station (but back-side of the gates). 
KFH is just one- or two-minute walk, as you see from the Komaba Campus map (some 
~100m northwards from the station).
The check-in time for the KFH is between 1500-2100 (everyday including Sunday). Please 
visit KFH first and finish your check-in.
http://www.c.u-tokyo.ac.jp/info/about/visitors/maps-directions/campus_map_2017.07.pdf
http://www.u-tokyo.ac.jp/en/administration/housing-office/housing/shukusha/
komabafaculty.html

If your check-in time is out of the range of this 1500-2100. Some arrangement can be 
done. In such a case, please ask Nobumitstu Yokoi.

(IV) From KFH to Conference Venue (IIS)

KFH is located at the Main Campus (Komaba I), but the institute, IIS, is at the Research 
Campus (Komaba II). Basically IIS is 5-6 minute walking distance from KFH in the west 
direction along the street next to railway. The access to IIS can be seen at
http://www.iis.u-tokyo.ac.jp/en/access/
which is linked from the "Venue, hotel, travel” page of the Helicity Thinkshop website:
http://science-media.org/conferencePage.php?v=23

https://www.shibuyastation.com/shibuya-station-map-finding-your-way/
http://www.c.u-tokyo.ac.jp/info/about/visitors/maps-directions/campus_map_2017.07.pdf
http://www.u-tokyo.ac.jp/en/administration/housing-office/housing/shukusha/komabafaculty.html
http://www.u-tokyo.ac.jp/en/administration/housing-office/housing/shukusha/komabafaculty.html
http://www.iis.u-tokyo.ac.jp/en/access/
http://science-media.org/conferencePage.php?v=23
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(V) Local Transportation in Tokyo. 

For commuting in Tokyo and most of urban areas, it is useful to purchase an all-compatible 
transportation card called in Tokyo Suica (Pasmo) http://www.jreast.co.jp/e/pass/suica.html
It’s deposit value is 500 yen which is refundable by your departure, e.g. from many stations 
including Narita or Haneda airports. See the rules in the link above if you consider refunding 
it. The card has no expiration and valid in most of other urban areas of Japan, not just in 
Tokyo. It gives a slight discount (~1%) for local transportation, but its main advantage is that 
it reduced the headache of planning trips and buying new tickets at each transfer station, if 
your journey is not within the same transport company zone.

http://www.jreast.co.jp/e/pass/suica.html


Venue to the IIS (building "An") from the guest house on the Hongo campus

Overview 1

The institute IIS is on the Komaba campus of Tokyo University, and is located on west 

of the JR Yamanote Line ring. The guest house (Sanjo Kaikan Annex Tatsuoka) is 

located on the Hongo campus of Tokyo University (inside the JR Yamanote Line ring, 

relatively close to the Ueno Station). It takes about 1 hour to go from the Hongo 

campus to the IIS (using trains and walking).

1



Overview 2

The institute IIS and the Komaba campus are bounded by two railways. One is Tokyo 

Metro Chiyoda Line/Odakyu Line (north of the campus) and the other is Keio 

Inokashira Line. You can walk to south from Yoyogi Uehara Station (option 1) or walk 

to west from Komaba-Todai-Mae Station.

2



Option 1, step 1

Route from the guest house on Hongo campus (Sanjo Kaikan Annex Tatsuoka) to 

Yushima Station of Tokyo Metro Chiyoda Line

3



Option 1, step 2

Chiyoda line in detail

[C]  Tokyo Metro Chiyoda Line（東京メトロ千代田線）, to Yoyogi Uehara（代々木上原）

Yushima Station [C13]　湯島
|

Shin-Ochanomizu Station [C12]　新御茶ノ水
|

Otemachi Station [C11]　大手町
|

Nijubashimae Station [C10]　二重橋前
|

Hibiya Station [C09]　日比谷
|

Kasumigaseki Station [C08]　霞ヶ関
|

Kokkai-Gijidomae Station [C07]　国会議事堂前
|

Akasaka Station [C06]　赤坂
|

Nogizaka Station [C05]　乃木坂
|

Omote-Sando Station [C04]　表参道
|

Meiji-Jingumae Station [C03]　明治神宮前
|

Yoyogi Koen Station [C02]　代々木公園
|

Yoyogi Uehara Station [C01]　代々木上原

4



Option 1, step 3

Route from Yoyogi Uehara Station to IIS --- overview

Directions

You need to walk in a hilly, residential area. The roads are narrow and be careful to 

cars. In principle, you follow a road and walk until the end of the road. The challenge 

is that you need find the right road. 

5



Option 1, step 3 in detail

Route from Yoyogi Uehara Station to IIS --- part 1

Directions

Go to the right (to the south) after exiting the station gate and follow the street (with 

coffee shops and many other shops) along the railway to get to a major street with a 

board "kitchen Origin" (which is a lunch-box shop). Cross the major street and go 

straight. You will see a children's playground on left and an indoor pool facility on 

right (but you cannot see the pool itself). Follow the street.
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Option 1, step 3 in detail

Route from Yoyogi Uehara Station to IIS --- part 2

Directions

The road will end at a T crossroad after an uphill. You will find a parking area at the T 

crossroad surrounded by a fence. Turn left (to the east) at the T crossroad in the 

direction to a "key coffee" board. Enter the university campus through the main gate 

and go to the building "An".
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Option 1, step 4

IIS area on Komaba Research Campus 
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Option 2, step 1

Route from the guest house on Hongo campus (Sanjo Kaikan Annex Tatsuoka) to 

Hongo-sanchome Station of Tokyo Metro Marunouchi Line

Directions

Exit the Hongo campus through Tatsuoka Gate and go straight to south to get to a 

major street (Kasuga Dori street). Turn right (to the west) and walk to a major cross 

road (Hongo sanchome cross road). Turn left (to the south) and walk a little to find an 

entrance to the subway. Use Tokyo Metro Marunouchi Line and not Toei Oedo Line.

9



Option 2, step 2

Train connection

[M]   Tokyo Metro Marunouchi Line （東京メトロ丸ノ内線）, direction to Ogikubo（荻窪）

Hongo-sanchome Station [M21]　本郷三丁目
|

Ochanomizu Station [M20]　御茶ノ水
|

Awajicho Station [M19]　淡路町
|

Otemachi Station [M18]　大手町
|

Tokyo Station [M17]　東京
|

Ginza Station [M16]　銀座
|

Kasumigaseki Station [M15]　霞ヶ関
|

Kokkaigijido-Mae Station [M14]　国会議事堂前
|

Akasaka-Mitsuke Station [M13]　赤坂見附

... change train

[G]  Tokyo Metro Ginza Line（東京メトロ銀座線）, direction to Shibuya（渋谷）

Akasaka-Mitsuke Station [G05]　赤坂見附
|

Aoyama-Itchome Station [G04]　青山一丁目
|

Gaiemmae Station [G03]　外苑前
|

Omote-Sando Station [G02]　表参道
|

Shibuya Station [G01]　渋谷

... walk (5 min) and change train (into a different railway company)

[Keio-Inokashira Line]　京王井の頭線, direction to Kichijoji (吉祥寺、各停)

Shibuya Station [IN01]　渋谷
|

Shinsen Station [IN02]　神泉
|

Komaba-Todai-Mae Station [IN03]　駒場東大前

10



Option 2, step 3

Route from Komaba-Todai-Mae Station to IIS --- overview

Directions

Walking to the IIS building "An" is easier on this route, and the distance from the 

station to the institute is closer.
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Option 2, step 3 in detail

Route from Komaba-Todai-Mae Station to IIS --- part 1

Directions

Use the west side of exit at Komaba-Todai-Mae Station, which is on the side away 

from Shibuya Station. Cross the railway and turn left (in the sense of following the 

railway to the west) and walk on the street for a while.
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Option 2, step 3 in detail

Route from Komaba-Todai-Mae Station to IIS --- part 2

Directions

Go straight and follow the road. Enter the university campus by going to west (to the 

left) after passing by the folk craft museum. After the univesity gate, go straight and 

cross the building B of IIS on the ground floor. The building "An" for the helicity 

thinkshop is behind the building B when coming from the Komaba-Todai-Mae Station.

13

An

B gate

C

D




	Blank Page
	Blank Page
	Blank Page



