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These superflares could endanger.any planets
forming around the red

star (Donati et al. 2007)
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ﬁ 9‘%7’5- rﬂ Eg What drives the

solar magnetic

Can we develop a
general theory of
the dynamics of

F%)\(iﬂ E%’E cycle?

Scientists believe
differing rates of
rotation from place

to place on the sun Will mathematicians unleash

underlie its 22-year the power of the Navier-Stokes
sunspot cycle. They | equations?

A . just can’t make it What causes
b g work in their simula- |jce ages?

tions. Either a detail .
' ' I What causes reversals in

turbulent flows and
the motion of gran-
ular materials?

is askew, or it’s back

Earth’s magnetic field?

to the drawing board
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© 2015. The American Astronomical Society. All rights reserved.
A
E2FEAIERNXEMunoz-
THE MINIMUM OF SOLAR CYCLE 23: AS DEEP AS IT COULD BE?
ANDRES MURNOZ-JARAMILLO ">, RYAN R. SENKI EiLt, DaNA W, L()N(JLOI £', ANDREY G. TLATOV®, ALEXEI A. PEVTSOV®, Ja ra m I I Io Et aI. (201 s)a‘j.%%

LAura A. B\LM ACEDA ", EDWARD E. DELU( A7, AND PETRUS C. H. M\RTENS“]

L Department of Pl M wtana State Uni ozeman, MT 59717 USA; bz @solar.physics.montana.edu 2 01 1 u ‘\ I'4 °
?p:lcc Sci L aiborato ory, University o i C.I fornia. Berkeley. CA 947_(]. USA 1 .
3W.W. Hansen Expe ntal Physics Laboratory, Smnfnr(l University, Stanford, CA 94305, USA

This lypé of time binning is_very powerful for characterizing
the general properties of the solar cycle. An excellent example "EERO1NEHE THRME K

of this kind of work was performed by Jiang et al. (2011), who
performed a very detailed quantitative characterization of the fEERNMG RIEEEB AR

relalion_ship !Jelw_een cy_cle amplilude, cycle phase, .and the B—MBRWFESGIF, iT
properties of active latitudes (i.e., the shape, location, and R e o

width of the wings in the butterfly diagram). Taking advantage IEEFHNEEIHAE. ... '

of this characterization, they laid a solid foundation for the X E TR HENSE

construction of synthetic data sets based solely on sunspot

number, which can be used to drive surface flux transport EI’\J%&TE}?EUEE?EEE‘JE&H"

cminlatinneg

22
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- Karak (2020, ApJL): EEAINELRFRG,
M RERFAUEBBEAINEAE, WEEES
FA "FRAiBIERR T & (2020) Frid HHYSEE
R, 84S | FEAIIRY T(E,

TrE AstropHYSICAL JOURNAL LETTERS, 901:L35 (6pp). 2020 October 1 https:/ /doi.org/10.3847/2041-8213 /abb93t
© 2020. The American Astronomicel Socicty. All rights

CrossMark
Dynamo Saturation through the Latitudinal Variation of Bipolar Magnetic Regions in
the Sun

Bidya Binay Karak

Department of Physics. Indian Institute of Technology (Banaras Hindu University), Varanasi, India; karak phy@iitbhu.ac.in

Karak
3. Summary and Conclusions

We have demonstrated the saturation of the magnetic field in
the kinematic B Babu)c,k Lelohton type ﬂux tmnsport dynamo
models through the L :

(2020). It is based on the observed fact that the stronger cycles

KUM= Talafha et al. (2022, A&A):
A IS EF—KEBNEHEZE(2020)

Jiang (2020) recently called attenuon to another nonlin-
ear modulation mechanism: latitude quenching (LQ). This is
based on the emprirical finding based on an analysis of a long

o "E(2020)i SRS —FEESNE oo

orre-

ldte‘ * FHBHEILQ......2=(2020) £IR... v
the ;“Z“]HQE*TIEE‘#_J:;*? ------ ! ;oldr

fields. I'heretore, the correlation found here represents a neg-
ative feedback effect. Assuming a linear dependence for both
the mean tilt and the mean latitude on cycle amplitude, based
on one particular SFT setup, Jiang (2020) found that TQ and
LQ yield comparable contributions to the overall nonlinearity
in the process of the regeneration of the poloidal field from
the poloidal source. The net result showed that the net dipole
moment change during a cycle tends to be saturated for stronger
cycles.

Qur_objective in the present work js fo further explore the
respective roles played by TQ and LQ in the solar dynamo. In

23
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Solar Phys (2020) 295:119 e P X X
https://doi.org/10.1007/511207-020-01¢ — In the SFT model, the dipole “amplification factor” for a BMR — in other words, the ratio

EDITORS’ CHOICE b?fo /bB1 is known to be a Gaussian function of emergence latitude, This was first noted

by Jiang. Cameron. and Schiissler (2014) and explained mathematically by Petrovay, Nagy,

How Good Is the Bipolar Approximation of Active X
Regions for Surface Flux Transport? H[EZFEYeates (2020, Sol. Phy.) :

N "BEE(2014)EIRISH, TESFTRIAH,
. B B A F R A R R TR

N S /i since the work of Charbonneau & Dikpati (2000). Recently.
Cameron et al. (2013) demonstrated this idea using observa-

Solar Cycle Variability Induced by Tilt Angle Scatter in a Babeock-I  tions, whilg Jiang ¢t al (2014) for the first ime guantificd the

Dynamo Model effect of the tilt scatter on the polar field using an SFT model.

-  Bidya Binay Karak® and Mark Miesch 7 Based _on_this _idea, many_authors (e.g., Yeates et al. 2008;

High Altitude Observatory, National Center for Atmospheric Research, 3080 Center Green Dr., Boulder, CO 80301, USA Choudhul‘i & Kal‘ak 2009 Olemgkoy & KitCha'[inOV 201 3)
;E. %Ka ra k & M |eSCh (201 7 ApJ) modeled 1rr.eﬂular feat}ureq of the solar cycle by including

"B (2014) E— M ERRITR BRI modeh
SHERBLFHISAN, HFX—EE, SR, T AR R

24
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THE ASTROPHYSICAL JOURNAL, 863:116 (11pp). 2018 August 20 https://doi.org/10.3847/1538-4357 /aad17e ~ =d=t= RAYA M b d
IEFEWhitbread et al.(2018,
CrossMark —_ = ‘ex
How Many Active Regions Are Necessary to Predict the Solar Dipole Moment? ApJ) SZ E E,\J/TE‘I_l:"g‘_‘l%%(201 5)1
T. Whitbread' ©. A. R. Yeates' @, and A. Mufioz-Jaramillo™>* E =] All:l:ll oA . "
! Department of Math ot o ¥ llL\‘l'\il). |.)Illl‘l:lillll. ![)’l(:lll:gl)/lll lIII((‘:T}E::((:;:)IlnIlVf:\;H“ durham.ac.uk Eg'b"*g I nggén énlb * E u
0 h Ir 5 reet, #300, Boulder, 80302, US:
’ hse H65 ve, Boulder, CO 80303, US/ \) -,
ory. National Center for A\ilrnuxl‘lluru' Research, E\:D;(: I(I&IH(L(])(I\I(:L‘I: Bl\:lk\lcl. CO 80301, USA (2 01 S)Fﬁﬁixﬂg / {Eé% 'E Eg% Bjt_biﬁﬂ
AV —

overall ax&ial dipole moment. These low-latitude regions could N B M) E
indeed be the cause of the weak polar field at the end of Cycle X AT R R IER1=hk2 3ER/\FS5R X

23, hence the low amplitude of Cycle 24, as suggested by Jiang W37, 24 EHEEERRE"
et al. (2015).

Beside the general investigations discussed, a special objective of SFT modelling

Pet rovay (2020’ LIVI ng ReVIeW efforts was to correctly “hindcast” the unusually weak polar fields in the minimum

insS O|al‘ PhySiCS) .on EFZEE% 23 of Cycle 24 that brought the Modern Maximum to an end. Initial efforts (Yeates
) 2014; Upton and Hathaway 2014a) encountered difficulties in reproducing the polar

JEM:&/J \/HH*& Izﬁﬁiﬁfj_ﬁ , Eai?‘u Hg% field, until Jiang et al. (2015) were finally able to correctly reproduce the evolution

. of the polar field by incorporating in their source term individual observed active
73%“155“71&. EE“%%(201 5) regions (modelled as idealized bipoles, but with tilt values, fluxes and separations
v== 8 = /NN = e = derived from observations). After carefully excluding recurrent ARs from the source
Eﬂ@}%ﬁ I X)L”)r\lu EI\J’EEHIX ! Eigg term they found that the chief responsibility for the deviation of the polar flux from

fgv lEﬁmtmﬁimwzm%Hgﬁw " its expected value lies with a low number of large low-latitude rogue AR with non-
o

Hale or non-Joy orientations.
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MNRAS 531, 15461553 (2024) https://doi.org/10.1093/mnras/stac |
Advance Access publication 2024 May 7

Algebraic quantification of the contribution of active regions to the Sun’s
dipole moment: applications to century-scale polar field estimates and
solar cycle forecasting

1.2% 1.3%

Shaonwita Pal and Dibyendu Nandy
I Center of Excellence in Space Sciences India, Indian Institute of Science Education and Research Kolkata, Mohanpur 741246, West Bengal, India
2Department of Technical Education, Training and Skill Development, Government of West Bengal, Newtown Rajarhat 700160, West Bengal, India
3Department of Physical Sciences, Indian Institute of Science Education and Research Kolkata, Mohanpur 741246, West Bengal, India

sometimes becomes challenging and time-consuming. What if we
explore an alternative to numerical methods, moving away from

complex computer-intensive modelling and adopting a simplified Pal & Nan dy (20 24
approach? !

The first attempt in this direction was made by Jiang et al. (2019) MN RAS) HEE%?EH}I "EE%
and Petrovay, Nagy & Yeates (2020). They introduced a mathe- ( 2 01 9)577'&7_& E y% o _|_A§

matical framework aimed at calculating the distinct contributions of

each emerging active region that collectively generate the ultimate %?F¥Xj¢&l:ﬁﬁii] El/l]r] E’JH

global DM during the cycle minimum. In their work, synthetic active
region data was utilized to compute the ultimate DM, and the results ;ﬁTJ- ﬁﬁ&ﬂjggb

were compared with those derived from the 2 x 2D dynamo model 2
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THE ASTROPHYSICAL JOURNAL, 890:36 (15pp). 2020 F N ASA Amesm*ﬁ*,&m-‘ﬁﬁ

© 2020. The American Astronomical Society. All rights reserved.

Application of Synoptic Magnetograms to " _.oal Solar Activity Forecast

I. N. Kitiashvili

NASA Ames Research Center, Moffett Field, Mountain View, CA 94035, USA: irina.n.kitiashvili@nasa.gov

Bay Area Research Environmental Institute,

Moffett Field. Mountain View. CA 94035, USA

The application of a Monte-Carlo technique to incorporate

SOLIS /NSO and HMI/SDO synoptic magnetograms in a flux-

"EFE (2018)

transport model assuming the Babcock-Leighton dynamo

mechanism (Babcock 1961; Leighton 1969) in a flux-transpor:

HERI—FFRAY

model demonstrated(good agreementlof the predicted poloidal

field for up to one year (Jiang & Cao 2018). In this research, the
flux-transport model was driven by available magnetograms to
obtain 50 realization of the future states. They predicted that

XA SN
MEFRE

SC25 will be about 10% stronger (sunspot number ~125) than
SC24 with probability of 95% (Jiang et al. 2018).

AFNEA a5l

PHYSICAL MODEL BASED PREDICTIONS FOR SOLAR CYCLE 25

300
2501 >
Nandy 2%
(2021, $1501
Solar % 100-.... eus.
physics, °
. 504
review)
0_

Observed Peak of Solar Cycle 24
T + Dynamo
SFT + Precursor

24FR9EE

Labonville et al. (2019)

Dynamo Forecast of Cycle 25

Figure 4 A sample of recently
published forecast for the peak
ISSN amplitude (13-month
smoothed monthly ISSN) for
Cycle 25. The horizontal dotred
lines indicate the peak smoothed
ISSN values for Cycles 23

and 24, as labeled. Predictions in
red are made using surface flux

transport and/or dynamo models:

predictions in purple are made
using dynamo-based precursor
methods. Forecasts in black
collect other techniques.

Labonville

FAIpui=E

Bhowmik & Nandy (2018)
Upton et al. (2018)

et al. (2019)
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Observationally Guided Models for the Solar Dynamo and the
Role of the Surface Field q —
Hale3Z (EIfrAFHDIE

Robert H. Cameron' (% - Manfred Schiissler’( ‘?!Ikﬁiuﬁﬂil_.l* = )ﬁ{a%
FTD/BL models mostly rely on radial differential rotation in the tachocune 332 3=
and often also assume penetration of the meridional flow into the stably strat- gk
ified interior in order to “store” the toroidal magnetic flux at the bottom Ebb-l-g:l:

. phe v
of the convection zone (e.g., Nandy and .Cl'loudhull, 2002). In .contrast, the éiaﬂ\:'] OLI\%I

2D model of Zhang and Jiang (2022) exhibits no such penetration, but ¢

sistently includes the helioseismically determined differential rotation in ti. m;t{iJMI‘lE
convection zone (including the near-surface shear layer), a one-cell meridional -
circulation, radial pumping keeping the surface field vertical and inhibiting #m_ﬁi/\@:ﬁ
diffusive loss of the toroidal field, and a BL source term. The generation of =R

tor 01c.1(1‘l f.lux turns out. to be smonp?ly dominated by the latitudinal dlffcrcntlfxl 1 IJ%ﬁ@ \/ Eg*;iul

rotation in the bulk of the convection zone (see also Guerrero and de Gouveia

Dal Pino, 2007; Munoz-Jaramillo et al, 2009). The latitudinal propagation of i\j'th 5 L‘ lﬁﬁ*ﬁﬂ
the toroidal flux belts in the model of Zhang and Jiang (2022) is provided by a

combination of flux transport by the equatorward meridional return flow and ngzlﬁl

the latitude dependence of the latitudinal rotational shear generating toroidal

magnetic flux, the latter as already envisaged by Babcock (1961). Test cases 28



D\ EFFETE BTN EE) - ST IE

Article

Harmonizing Sunspot Datasets Consistency: Focusing on
SOHO/MDI and SDO/HMI Data

Barbara Géra-Gilik ', Emese Forgacs-Dajka **( and Istvan Ballai *®

Ly

of homogeneous and well-calibrated datasets.
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THE ASTROPHYSICAL JOURNAL, 986:183 (10pp). 2025 June 20 https:/ /doi.org/10.3847/1538-4357 /add692
© 2025. The Author(s). Published by the American Astronomical Society.

OPEN ACCESS

The Spectra of Solar Magnetic Energy and Helicity

G. Kishore' ® and Nishant K. Singh®
Inter-University Centre for Astronomy & Astrophysics, Post Bag 4, Ganeshkhind, Pune 411 007, India; kishoreg@iucaa.in, nishant@iucaa.in
Received 2025 March 5; revised 2025 April 14, accepted 2025 April 30; published 2025 June 17

are expected to affect the energy and helicity spectra. [Further,

Y. Luo et al. (2023) have found that the energy spectra can
polar fields. On the other hand, there are also more
— Complicated approaches that involve using an extrapolation

fagtor: Due to the theoretical importance of the sign of the scheme to fill in the data at high latitudes (e.g.. (RIHOEEEI
2023, p: 2), which we do not explore here.

Vector magnetograms are considered unreliable at high SEIR,
latitudes (e.g.. A. Brandenburg et al. 2017, p. 5; Y. Luo et al. [E3-Emmc S
2023, p. 2) and in regions where the magnetic field 1s weak.

30
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206. Magnetic power spectra of the Sun and cycle dependence of magnetic network

Search
Contributed by Yukun Luo. Posted on January 7, 2025

Yukun Luo'?, Jie Jiang'-2, Ruihui Wang'-2 RECENT COMMENTS
1. School of Space and Earth Science, Beihang University, Beijing 102206, China

2. Key Laboratory of Space Environment Monitoring and Information Processing of MIIT, Beijing, China

Neil Sheeley on Extraordinary

Magnetic Flux Emergence...

Muh. Kha] on Solar Farside

Solar magnetic fields, as the main source of solar activity, include two prominent components: active re- Magnetograms from... 31
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Article 3:

An Active Region Database for Solar Cycle Variabil-

ity and Prediction

Ruihui Wang?-2, Jie Jiang! 2 and Yukun Luol-2

1School of Space and Earth Sciences, Beihang University, Beijing, China
2Key Laboratory of Space Environment Monitoring and Information Processing of MIIT, Beijing, China

Solar active regions (ARs) are areas where strong
magnetic fields are distributed. Within the frame-
work of the Babcock—Leighton (BL) dynamo, the emer-
gence of ARs and the subsequent transport of erupted
AR flux on the surface reverse the polar field, and build
a polar field with the opposite polarity. The polar field

in snlar minimnm  determines the snhseament evele

dh

Ruihui Wang Jie Jiang Yukun Luo

—— Our work
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DISCIPLINE

Starting fram March 2021, 1551-B. has appaint-
ed four new Discipline Scienfists fo conduot their
ressarch in Solar Physios, Flanstary Soience, As-

Prof. JIJANG Jie

JIANG Jig is a professor and
Ph.D. advisor at Beihang Unive
sity, Beijing, China. In 2007, &l
received her Ph.D. in Astrophysii
from the National Astronomic O
servatones of the Chinese Aca
emy of Scisnces. Her resean
focuses on the physical forecast and generati

Prof. SATOH Takehiko

Takehiko Satoh iz a profes-
sor at the Department of Solar
System Sciences, Institute of
Space and Astronautical Soi-
ence (ISAS), Japan Asrospace
Exploration Acency (JAXAY Af-
terr
Soience University of
study of Jupiter's infra

Prof. SHI Jian

ta Barbara (UCSB),

by 14 July, 2021 Wednesday Home

for Computational Ea
as a Ressarch Professor. He has worked as a Pl

SCIENTISTS

traphysics, and Earth Observations at and through
1551-BJ.

maohﬁnl.,m of the BD|E.I' r'nagnallo G‘fD|B ite Iung—

IB(EEIFRZE AR FH

SUFT_(4b5) ABHY)

BZFRESER

iz, and atmospheric activitiee. Hiz research inter-
ests also cover Mars and Venus and their atmo-
spheres, in particular. Since 2001, he is involved
in Japan's Venus orbiter migsion, Akatsuli. He is
the Pl of the IR2 near-infrared camera and, since
2016. the mission's Proisct Scientist. He ie also

- ’Zz2 | issibj.ac.cn/Program/DisciplineScientists/202104/t20210421 267383.html

INTERNATIONAL
SPACE SCIENCE
INSTITURE=S
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Journale and conferences. Hie current reesarch in-
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terests include microwave remote sensing of water
oyole-related components and data aseimilation.
Dr. Shi iz a fellow of the Elsctromagnstics Acade-

Prof. FALANGA Maurizio

Dr. Maurizic Falanga received
his degree in Theoretical Physics
and Astronomy at the University
of Basel, Switzerland. Afterward,

& he obtained hiz Ph.D. degres in

{i Astrophysice from the University

" of Rome “La Sapienza’. After his
Ph.D., he held various Post-doo positions, e.g.,
CEA-Saclay, Service d'Astrophysique (High Ener-
gy Division), Paris. Hie research interest iz mosat-

Prof. KUEHRT Ekkehard

Dr. Ekkehard Kihrt obtained
hize Ph.D. degree in Physice at
the Humbeoldt-University Berlin,
Germany. He held postdoc po-
sitions at the East-German Inst-
‘ tute of Cosmic Research, at the

Max-Planck Institute of Asronomy
in Lindau, and the Southwest Re-
search Institute in San Antonio. Texas. From 1987

ADVANCING
SPACE SCIENCE
RESEARCH

Publications

Outreach

my and the Socisty of Photo-Optical |nstrumenta-
tion Engineers (SPIE).

Iy fooused on accretion and emission in neutron
stars, white dwarfs, and black holes. He is also
involved in the Einetein Probe miseion led by CAS.
Since 2003, he is the Science Program Manager at
the International Space Science Institute (ISSI) in
Bern, Switzerland, and starting from August 2021,
he is a Director at IS8l in Bem and a Professor at
the University of Bern.

JAXA Hayabusa-2, and MMX missions. Az DLR
project leader "Rosetta Instruments” he wae re-
sponsible for all ecientific contributions of DLR t©
this ESA cornerstone mission. Ae first or co-author,
Dir. Kihrt has published over 250 pesr-reviewsd
papere in jounals to planetary sciences. He was
honored with the “Humboldt-Award” of Hum-
boldt-University, the “Ressarch Award for young
scientists” of Leopoldina-Academv. the “Innova-
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PRESTO:
Predictability of the variable Solar-
Terrestrial Coupling

The SCOSTEP Next Scientific
Program

Detailed documentation is available at:
http://www.issibj.ac.cn/Publications/Forum_Reports/201404/W020190620592906717714.pdf

SCOSTEP’s international program in 2020-2024
PRESTO: Predictability of the variable Solar-Terrestrial Coupling

|PRESTO chair and co-chairs | | Pillar 2: Space weather and the Earth’s atmosphere |

2

Chair Co-chair Co-chair Duggirala
RamonE. Lopez EugeneRozanov Jie Zhang Loren C. Chang Pallamraju Nick M. Pedatella
usa Switzerland UsA (Taiwan) (India) (UsA)

|Pillar 1: Sun, interplanetary space and geospace | |piliar 3: Solar activity and its influence

on the climate of the Earth System
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ABOUT US SCIENTIFIC PROGRAMS CAPACITY BUILDING AWARDS EVENTS RESOURCES CONTACTUS SEARCHQ

Current Scientific Discipline Representatives

As of November 2024
NAME YEAR COUNTRY
Hilde Nesse 2020 Norway
Nandita Srivastava 2020 India
Petra Koucka Knizova 2020 Czech Republic
Natalie Krivova 2020 Germany
Scott Mcintosh 2020 USA
Thando Ndarana 2020 South Africa

https://scostep.org/about/sdrs/sdrs2/ o= oo e

Shigeo Yoden 2020 Japan
Alan Wood 2023 United Kingdom
Solene Lejosne 2023 USA
Lauri Holappa 2023 Finland
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Lisa Baddeley 2023 Norway
Shasha Zou 2023 USA
Adriana Valio 2023 Brazil
Mateja Dumbovi¢ 2023 Croatia
Johan Muhamad 2023 Indonesia
Margit Haberreiter 2023 Switzerland
Joan Burkepile 2023 USA
Monica Laurenza 2023 Italy
Carine Briand 2023 France

DISCIPLINE

Atmosphere - High Enery Plasma
Geomagnetic Consequences of Solar Events
lonosphere-Atmosphere Coupling
Long-term Solar Variability and Climate
Solar Physics

Stratosphere-Troposphere Coupling
Stratosphere-Troposphere Coupling
Sun-Climate

lonosphere

Magnetosphere
Magnetosphere-lonosphere Coupling
Magnetosphere-lonosphere Coupling
Magnetosphere-lonosphere Coupling
Magnetosphere-lonosphere Coupling

Solar Physics

Solar Physics

Solar Physics

Solar Physics, Solar Activity and Sun-Climate
Solar Physics

Space Weather, Solar and Heliospheric Physics .

)
Space Weather, Solar Physics
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Advisory Board:

James A. Klimchuk, NASA Goddard Space Flight Center, Greenbelt, MD, USA (Chair)

Sarbani Basu, Yale University, New Haven, CT, USA; Paul Charbonneau, Université de Montréal, Quebec, Canada; Peng
Fei Chen, Nanjing University, Nanjing, China; Mark Cheung, CSIRO, Marsfield, NSW, Australia; Edward W. Cliver,
National Solar Observatory, Boulder, CO, USA; Ineke De Moortel, University of St Andrews, UK; Laurent Gizon, MPS,
Gottingen, Germany ; Louise Harra, PMOD/WRC, Davos & Zurich, Switzerland, Jie Jiang, Beihang University, Beijing,
China; Miho Janvier, Institut d'Astrophysique Spatiale, Orsay, France; K.D. Leka, NorthWest Research Associates, Boulder,
CO, USA; Fernando Moreno-Insertis, Instituto de Astrofisica de Canarias, La Laguna, Spain; Valery Nakariakov,
University of Warwick, UK; Dibyendu Nandi, IISER, Kolkata, India; Eric R. Priest, St Andrews University, UK; Kazunari
Shibata, Kwasan and Hida Observatories, Kyoto, Japan; Sami K. Solanki, MPS, Géttingen, Germany; Manuela Temmer,
University of Graz, Austria; Shin Toriumi, JAXA, Sagamihara, Japan;Ilya Usoskin, University of Oulu, Finland; Nicole
Vilmer, Observatoire Paris, Meudon, France; Anthony R. Yeates, Durham University, UK; Takaaki Yokoyama, Kyoto
University, Japan 37



