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---------------------------------------------------------------:
Re:
:
[1] Info on the just-concluded 2013 Graz Symposium
:
[2] Announcement for Phd positions in Germany
:
[3] The Inner Heliosphere at Fifty
Dear ISWI Participant:
There are three items today:
[1]
Please find attached the participants list for the
: United Nations/Austria
: Space Weather Data, Instruments and Models:
: Looking Beyond the International Space Weather Initiative (ISWI)
: 16 - 18 September 2013, Graz, Austria
:
Hosted and co-sponsored by the Government of Austria,
:
the State of Styria and the City of Graz and
:
co-sponsored by European Space Agency (ESA)
Please also note that full details on this symposium can
be found at the ISWI website. Go to the site, click
on "Meetings", and then on "ISWI Events".
[2]
Please also find attached an announcement for Phd positions at
the International Max-Planck Research School on Astrophysics
at the University of Munich. The closing date for applications
for the program starting in September 2014 is November 15, 2013.
Please forward this message to anyone who might be interested
in applying.
[3]
The last item is attached as a pdf -- it is an interesting reading.
The author is Janet G. Luhmann, Space Sciences Laboratory, University
of California, Berkeley.
..................Thanks to all who sent in the above items to me.
Merrily in the service of ISWI,
.
George Maeda
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Picture by Steele Hill, SOHO, NASA / ESA
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Last Name

First Name

Company

Country

Alexandrova

Alexandra

Austrian Academy of Sciences

AUSTRIA

Bahari

Siti Aminah

University Kebangasaan

MALAYSIA

Balogh

Werner

Bartsch

Christian

University of Tübingen

GERMANY

Baumjohann

Wolfgang

Austrian Academy of Sciences

AUSTRIA

Bergmann

Michael

Graz University of Technology

AUSTRIA

Cai

Yanxia

Chinese Academy of Sciences

CHINA

Danov

Dimitar

Bulgarian Academy of Sciences

BULGARIA

Naili

Ahmed

Department of International Organizations

LIBYA

De Nardin

Clezio Marcos

Embrace Space Weather Programme, INPE

BRAZIL

Dwivedi

Navin

Austrian Academy of Sciences

AUSTRIA

Friedrich

Martin

Graz University of Technology

AUSTRIA

Galav

Praveen

Mohanlal Sukhadia University

INDIA

Georgieva

Katya

Bulgarian Academy of Sciences

BULGARIA

Hanslmeier

Arnold

University of Graz

AUSTRIA

Haubold

Hans

Koudelka

Otto

JOANNEUM RESEARCH, Graz University of Technology

AUSTRIA

Lilensten

Jean

CNRS, IPAG

FRANCE

UNOOSA

UNOOSA

Maniyanipurathu Kurian

UNOOSA

Mayer

Heinz

JOANNEUM RESEARCH

AUSTRIA

Monstein

Christian

ETH Zurich

SWITZERLAND

Nagarajoo

Karthigesu

University Tun Hussein Onn

MALAYSIA

Nil

Badruddin

Aligarh Muslim University

INDIA

Onsager

Terry

NOAA / NWS / Space Weather Prediction Center

USA

Ortner

Johannes

EURISY

AUSTRIA

Peng

Jilong

Chinese Academy of Sciences

CHINA

Piffl-Perčević

Peter

City of Graz

AUSTRIA

Poetzi

Werner

Kanzelhöhe Observatory, University of Graz

AUSTRIA

Pribyl

Wolfgang

JOANNEUM RESEARCH

AUSTRIA

Rabha

Said

Libyan Center for Remote Sensing and Space Sciences

LIBYA

Rollett

Tanja

University of Graz

AUSTRIA

Romano

Patrick

Graz University of Technology

AUSTRIA

Sharma

Mangala

U.S. Department of State

USA

Shetti

Dadaso Jaypal

Smt. Kasturbai Walchand College

INDIA

Shiokawa

Kazuo

Nagoya University

JAPAN

Steiner

Hans

Austrospace

AUSTRIA

Tsallis

Constantino

National Institute of Science and Technology for Complex Systems

BRAZIL

Türkyilmaz

Eral

Graz University of Technology

AUSTRIA

Unterberger

Manuela

Graz University of Technology

AUSTRIA

Uwamahoro

Jean

Kigali Institute of Education

RWANDA

Vörös

Zoltan

Austrian Academy of Sciences

AUSTRIA

Yoshikawa

Akimasa

ICSWSE, Kyushu University

JAPAN

as of September 18, 2013

Announcement-PhD-positions-2013.txt
*** Call for applications / PhD stipends for successful applicants ***
Boost your career and do your PhD in one of the largest centers
for Astronomy and Astrophysics in Europe! Work with the leading
scientists in the field to accelerate your scientific career!!
The International Max Planck Research School on Astrophysics
(IMPRS) is soliciting applications for its PhD program. Located in
the beautiful Munich-Garching area in southern Bavaria (Germany),
the school offers a unique environment for graduate students due to
the presence of four internationally renowned institutes which form
the school:
*
*
*
*

The
The
The
The

Max Planck Institute for extraterrestrial Physics (MPE)
Observatory of the University of Munich (LMU/USM)
Max Planck Institute for Astrophysics (MPA)
European Southern Observatory (ESO)

IMPRS offers a highly competitive PhD program, including lectures,
seminars and a research project supervised by leading scientists at
one of the participating institutions. Course language is English.
Students have access to the world largest ground- and spaced-based
observatories and instrumentation operated by the participating
institutes as well as to supercomputers for advanced numerical
simulations and theoretical studies.
Applications for the PhD-program are open to students from all
countries. Successful applicants will get a fellowship and we will
assist you with all administrative matters. This means
"Concentrate on your research -- we do the rest!"
For more details see:
http://www.imprs-astro.mpg.de/content/application
The closing date for applications for the program starting in
September 2014 is November 15, 2013. If for any reason you have
problems keeping the deadline, please inform us ahead and we will
extend it upon request.
For questions please contact the IMPRS admission office
<office @ imprs-astro.mpg.de> or call us on Skype <imprs-astro>
With best regards,
Prof. Werner Becker
---International Max-Planck Research School on Astrophysics
at the University of Munich
I * M * P * R * S
Giessenbachstrasse 1
PO BOX 1312
85741 Garching
Germany

http://www.imprs-astro.mpg.de/
Phone: +49 89 30000 3650
Fax: +49 89 30000 3655

This pdf circulated in Vol 5,ページ(1)
No. 103,
on 4 October 2013.
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Eos, Vol. 94, No. 38, 17 September 2013

VOLUME 94

NUMBER 38

17 September 2013
EOS, TRANSACTIONS, AMERICAN GEOPHYSICAL UNION

PAGES 329–336

The Inner Heliosphere at Fifty

Then instruments successfully detected the
solar wind particles and magnetic fields in
interplanetary space on the Soviet Union’s
first three Luna missions and on the United
States’s Explorer 10 and Mariner 2 missions
[Neugebauer and von Steiger, 2001]. These
measurements established the existence of a
solar wind and interplanetary field with properties much like those described by Parker’s
concept. In particular, the speed of the ionized gas (plasma) was about 400 kilometers
per second, and the magnetic field exhibited
behavior consistent with a “Parker spiral” configuration (Figure 1a) that arises naturally
from picturing streams of fluid ejected from a
rotating Sun—the flow is radially outward, but
the fluid elements from a particular source
location and the source field they carry make
a spiral shape as the Sun rotates under them.
While a greater appreciation of the nonfluid
aspects of solar wind behavior developed
later, Parker’s picture is the first one that most
students of space physics encounter and
routinely use.
The field of heliospheric research was thus
born and grew rapidly through the 1990s with
much success, based on these early paradigms. Important advances made during this
time included much more detailed descriptions of the coronal sources of solar wind.
The bright, near- equatorial rays or streamers
seen in eclipse and coronagraph images
obtained during periods of low solar activity
led to the first coronal models based on the
assumption of a large-scale dipole magnetic
field of the Sun (Figure 1b). Streamers were
interpreted as sites where hot gas is trapped
in topologically “closed” magnetic field arcades rooted in the Sun, which in the dipole
case encircles the solar equator (Figure 1b).

PAGES 329 –330
Recent observations show that the Sun’s
magnetic field is flipping, marking one of the
weakest sunspot cycle maxima in recent
history. Many consequences have been observed and are under study, from a significant
diminishing of the upper atmosphere’s density
[Solomon et al., 2010] to record low levels of
geomagnetic activity [Richardson, 2013] to the
large increase of local galactic cosmic ray
fluxes starting in the preceding solar
minimum [Mewaldt et al., 2010].
Yet as recently as the 1950s, there was little
deep understanding of long-documented connections between the observed sunspot cycle,
perturbations in the Earth’s surface magnetic
field, the occurrence of auroras, the appearance of the Sun’s corona during total solar
eclipses and in coronagraph images, and
occasional white-light solar flares, with their
associated radio emissions and ionospheric
disturbances. Spectral line information had
already indicated that the corona—the upper
atmosphere of the Sun—is composed mostly
of hydrogen at a temperature of about a
million degrees Kelvin with a correspondingly
high ionization state, but beyond that, researchers knew little of how the corona influenced
Earth or the space around it.
The 1950s was also a period of postwar
technological advancements and unprecedented growth of institutions of higher learning.
Communications increasingly relied on
ionosphere- dependent transmissions, which
can be disrupted by solar events. The time
had arrived for new investigations concerning
our relationship to our star. Following the discovery by George Ellery Hale that sunspots
were sites of magnetic fields [Hale, 1908], the
development of the magnetograph by Horace
Babcock and his son Harold was particularly
important in spurring interest in solar astronomy in academic circles [Babcock, 1953].
Sunspots were established as sites of especially strong magnetic fields on the solar surface,
but, in addition, the presence of fields outside
of sunspots and their influences over the highly ionized solar atmosphere gained attention.
While the emphasis in this era was mainly on
the phenomenology observable within the
BY J. G. LUHMANN

limits of ground-based instrumentation, with
colorful names of features such as “disparitions brusque” and “plages” introduced,
the stage was set for the next phase in the
space age.

The Parker Solar Wind and Emergence
of the Field of Heliophysics
By the early 1960s, several theoreticians
were using existing information to envision
what was present between the Sun and Earth.
Eugene Parker proposed that an ionized,
mainly hydrogen gas or plasma continuously
flowed out from the Sun like a fluid, carrying
some of the Sun’s magnetic field along with it
[Parker, 1958]. He made the additional prediction that this “solar wind” was flowing at
supersonic speeds (reaching hundreds of
kilometers per second or more) because of its
origins in the hot corona and the resulting
physics of its pressure- driven escape from the
Sun’s gravitational well. A competing theory
invoking a picture more similar to an ionized
planetary upper atmosphere was developed
around the same time by Joseph Chamberlain
[Chamberlain, 1960]. Chamberlain’s consideration of single particle or kinetic effects,
together with the charge and mass differences
between the protons and electrons, resulted
in much lower outflow speeds. The essential
difference between Parker’s and Chamberlain’s hypotheses concerned the applicability
of the fluid theory to the space between the
Sun and Earth, which was expected to be a
highly rarefied, collisionless medium.

a)

b)

Fig. 1. Depictions of early ideas of heliophysics. (a) The original Parker solar wind and interplanetary magnetic field concepts. (b) The early dipolar corona model with polar coronal hole sources
of the solar wind.

© 2013. American Geophysical Union. All Rights Reserved.
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The solar wind flows out along “open” fields
in the solar polar regions.
This picture neatly explained the “magnetic
sector” structure observed in the solar wind
where alternating outward and inward Parker
spiral fields were detected—with sometimes
repeating patterns on the approximately 27-day
time scale of the solar rotation. A tilt or warp
of the coronal dipole equator with respect
to the ecliptic plane could easily produce
such patterns.

the flares observed at the Sun were not the
most direct cause of the geomagnetic storms
that sometimes followed. If a coronal mass
ejection occurred in association with a central or western disk flare, it could be followed
within a few days by a shock wave and then
several days of enhanced solar wind
parameters (density, velocity, and magnetic
field) upstream of Earth. Around this time,

the first phenomenological models of the
proposed coronal eruption process and its
interplanetary consequences were introduced
(Figure 2).

Detailed Observations of the Heliosphere
In the 1970s, a number of planetary missions
traveling away from the Sun, in particular the

Insights From Space-Based Platforms
and the Emerging Field of Space Weather
Parallel developments of still newer technologies and increasing access to space-based
platforms then led to the next major paradigm
shifts. In particular, the soft X-ray telescopes
on Skylab (NASA’s first space station [see
Eddy, 1979, and references therein]) had a
particularly important impact on heliospheric
research because they allowed scientists to
observe coronal holes, areas dark in X-ray
images that are seen on the solar disk nestled
between the arcades of the bright streamers.
Moreover, these features changed with time,
and the magnetically closed arcades sometimes erupted. These eruptions, a newly defined form of solar activity distinct from flares,
were termed coronal mass ejections (CMEs).
Space-based in situ measurements of
plasma and field features at both quiet and
active times could now be associated with
what was observed at the Sun in remarkable
detail. For example, a large coronal hole present near the central disk of the Sun would
often be followed several days later by especially fast solar wind at Earth. The dark areas
were therefore recognized as the footprints of
open coronal field channels out of which fast
solar wind easily escaped. Notably, these were
often not confined to the solar polar regions
associated with the dipole corona picture.
Instead, coronal holes were often highly irregular in shape and present over a range of
solar latitudes (Figure 2). Moreover, their spatial distribution, like that of the bright streamers,
changed with the phase of the 11-year sunspot
cycle. Computational advances enabled the
development of models of the coronal magnetic field based on the solar surface field
observations. These often reproduced features resembling both streamers and coronal
holes seen in the eclipse, coronagraph, and
soft X-ray images, establishing once and for
all that the solar magnetic field exerts major
control over the structure of the heliosphere.
The identification of CMEs ushered in a
new era of space weather research and the
possibility of forecasting it. A European twinspacecraft mission called Helios, which orbited the Sun between the heliocentric distance
of Mercury’s and Earth’s orbits from the mid1970s to the mid-1980s, captured the plasma
and field signatures of CMEs and their effects
on the surrounding solar wind as they evolved
along their outward paths.
By the late 1990s, Gosling [1993] had convinced the research community to accept that

Fig. 2. Depictions of the current understanding of heliophysics. (a) A modern illustration of the
corona, including the complications realized after 5 decades of technology and theoretical/
modeling developments and observations. (b) The solar wind structure consequences of the
modern coronal picture, also constrained by observations and, to a degree, by detailed, physicsbased numerical simulations.
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Pioneer 10 mission to explore Jupiter’s space
environment followed by the twin Voyager
spacecraft, made interplanetary measurements
of the solar wind and its variations beyond
Earth’s orbit that extended Parker’s basic picture as far as human-made robots ventured in
space. During this period the practical aspects
of this science of heliospheric physics were
also realized in the support of the human
space exploration program because flare
watching was no longer sufficient to ensure
astronaut safety. Potential solar energetic
particle radiation hazards related to CMEdriven shocks were recognized as something
to be considered in both human and robotic
mission design and operations. It would have
seemed to many an outside observer that the
understanding of the heliosphere and its connections to the Sun were nearly complete.
With the 1990s came the European-led
Ulysses mission, the first opportunity to venture far out of the ecliptic plane and observe
the Sun. At the same time, major developments in computing and numerical simulation techniques began to allow increasingly
sophisicated physics-based modeling of the
corona and heliosphere. The possibilities for
space weather prediction from the Sun to
Earth became more realistic. In addition,
progress in helioseismology, the diagnosis of
the Sun’s internal structure and dynamics
from its surface oscillations, opened minds to
the connections of the solar interior to the
structure of, and events in, the corona.
In a somewhat ironic twist, the limitations
of the Parker picture of the heliosphere also
became more apparent. The heliolatitude
gradients in solar wind properties inferred
earlier from interplanetary scintillation measurements that were confirmed by Ulysses,
combined with continuous imaging of the
corona on the European Space Agency (ESA)/
NASA Solar and Heliospheric Observatory
(SOHO) spacecraft, found that the Parker
wind concept most closely applies to solar
wind coming from the central portions of
coronal holes. However, a large fraction of
the ecliptic solar wind, and much of the solar
wind at all latitudes during active periods of
the solar cycle, is much more complicated in
its origins and characteristics. Even at quiet
times, some of the solar wind that is experienced at Earth consists of CMEs that leave
the Sun at speeds less than typical solar wind
speeds and are caught up in the flow but are
not distinguishable as specific events or
disturbances.
There is also a smaller- scale transient outflow that appears in coronagraph images as
blobs or layers peeling off of coronal streamers.
Though not surprising considering that coronal
structure is always adjusting to the evolving
magnetic field of the solar surface at its base,
this “transient” solar wind source, like the
slow CMEs, departs from the original picture
of typically steady coronal outflows.

The Next 50 Years:
What’s Ahead for the Heliosphere
In the past half century, the wealth of new
observations of the Sun and the solar wind
has provided much fodder for the growth of
heliophysics as a more exact fundamental
and applied science. It is no longer usual for a
dipole field to be used to describe the corona
and solar wind sources.
Following Ulysses, researchers have imaged
the three- dimensional Sun with combined
data from SOHO, the Solar Dynamics Observatory, and the Solar Terrestrial Relations Observatory, forever changing scientists’ perspectives
and society’s reliance on any single scientific
platform for monitoring the Sun. The solar
field complexity on a wide range of scales,
the couplings between those different scales,
and their interplanetary consequences characterize much of heliophysics research in its
fifth decade. Everything from theories and
observations of coronal heating and solar
wind acceleration to the initiation and properties of coronal mass ejections depends on
scientific understanding of the solar magnetic
fields—observations of which are continually
improving.
Understanding solar magnetic fields is irrevocably tied to the understanding of stellar
dynamos. Improved space- and ground-based
helioseismology measurements tell us that
the Sun has several different regions where
dynamo activity can occur, including a shear
layer between the Sun’s rigidly rotating radiative core, the convection zone that fills most
of the solar interior above it, and a relatively
narrow layer at the surface where motions on
the small scale of the solar granulation seen
in high-resolution images are present. These
various dynamo regions generate magnetic
fields that interact and evolve to produce
phenomena at the Sun’s surface, in the corona,
and in the heliosphere. Similarly, high spatial
resolution images in extreme ultraviolet wavelengths, together with high time cadence field
observations— sometimes in full vector form—
have inspired numerical simulations of coronal eruptions of unprecedented realism.
Nonetheless, researchers still lack the ability
to reproduce an accurate, physically selfconsistent quiet corona and solar wind model,
let alone a fully described coronal and interplanetary transient.
The good news is how far the field has
come in 50 years, with scientists much closer
to understanding how and why the solar
corona behaves the way it does and the larger
heliospheric consequences. A level of predictive capability for conditions that affect Earth,
the planets, and human technologies in space
and on the ground is now in its early phases
and widely available (e.g., http://swrc.gsfc.nasa.
gov and http://www.swpc.noaa.gov/wsa-enlil).
Fundamental understanding of how the solar
magnetic field comes about, while not

© 2013. American Geophysical Union. All Rights Reserved.

heliophysics per se, is an imminent frontier
essential to completing the picture above.
Many important details still need to be
fleshed out, such as the question of how the
Sun’s energy flux from its interior, which is
largely radiative and mechanical, is in part
transformed to coronal heating and solar
wind acceleration in all its forms.
Toward these goals, ESA’s proposed Solar
Orbiter mission, scheduled to launch in 2017,
will finally obtain images of the Sun and its
surface magnetic field from a high-latitude
perspective, and NASA’s Solar Probe will
venture to within an unprecedented 10 solar
radii (about 0.05 astronomical units) of the
solar surface to make in situ diagnostic
measurements of solar wind and coronal
transient processes and structures early in
their evolution. Its 2018 launch should get it
there by 2024 (http://solarprobe.jhuapl.edu),
something to look out for in the news
media—or perhaps on your space weather
app (e.g., http://www.nasa.gov/centers/
goddard/news/releases/2012/12-20.html).
In short, the physics of the inner heliosphere at the 50-year mark remains full of
interest and promise, limited by the resources
made available and the technologies capable
of allowing scientists to probe its physics. It
remains the only case known where a stellar
atmosphere and its consequences are a great
source of curiosity and interest for the beings
living with their star.

References
Babcock, H. W. (1953), The solar magnetograph,
Astrophys. J., 118, 387.
Chamberlain, J. (1960), Interplanetary gas II.
Expansion of a model solar corona, Astrophys.
J., 131, 47.
Eddy, J. A. (1979), A new Sun: The solar results
from Skylab, NASA Spec. Publ. SP-402.
Hale, G. E. (1908), On the probable existence of a
magnetic field in sunspots, Astrophys. J., 28, 315.
Gosling, J. T. (1993), The solar flare myth, J. Geophys. Res., 98, 18,937.
Mewaldt, R. A., et al. (2010), Record- setting cosmicray intensities in 2009 and 2010, Astrophys. J.,
723, L1, doi:10.1088/2041-8205/723/1/L1.
Neugebauer, M., and R. von Steiger (2001), The
solar wind, in The Century of Space Science,
pp. 1115−1140, Kluwer Acad., Norwell, Mass.
Parker, E. N. (1958), Dynamics of the interplanetary
gas and magnetic fields, Astrophys. J., 128, 664.
Richardson, I. G. (2013), Geomagnetic activity during
the rising phase of solar cycle 24, J. Space Weather
Space Clim., 3, A08, doi:10.1051/swsc/2013031.
Solomon, S. C., T. N. Woods, L. V. Didkovsky, J. T.
Emmert, and L. Qian (2010), Anomalously low
solar extreme-ultraviolet irradiance and thermospheric density during solar minimum, Geophys.
Res. Lett., 37, L16103, doi:10.1029/2010GL044468.

Author Information
Janet G. Luhmann, Space Sciences Laboratory, University of California, Berkeley; email: jgluhman@ssl.
berkeley.edu

