Earth and Space Sciences
Annual Report 2011

Dear Reader,
During 2011 the Earth kept rotating and the staff of our department has, as usual, worked hard within
the areas of teaching and research without getting too dizzy.

Gunnar Elgered,
Head of Department

I was recently told that it is in this introductory text where I, in my role as head of department, may
impress all the potential readers by describing our vision, goals, and strategies to reach them. I find
that less challenging and instead I like to challenge you, dear reader. Take a few minutes and read this
report, and then you tell me what you think. What is our vision? Which are our goals? And, which
strategies should we have to reach them?
Well, perhaps I can give you a hint. Using a search engine on the Internet it is easy to find a lot of
visions and strategies. Regardless of what kind of company, organization, university or school you study
you may find words such as “best” and “excellent” describing their goals. That is a pity, because that
means that almost everyone will fail to reach their goals, and that may not be so good for the motivation
to perform well at work? A solution to that problem is of course to use the method of self evaluation.
(You may have heard about a poll to car drivers, asking about their driving skills? It turned out that
almost all drivers judged themselves to be significantly more skilled than the average driver.)
Let us return to the year of 2011, which is the focus of this report. Many important things have
happened. Depending on which one in our staff of more than 100 important persons we ask, we will get
a number of different important selected news items. From my point of view I would like to mention
these specific happenings during 2011:
•

Bo Galle was appointed as full professor in Optical Remote Sensing.

•

Kristine Larson (photo), University of Colorado, visited the Space Geodesy and
Geodynamics research group as one out of
four jubilee professors at Chalmers.

•

The department excursion of the year went
to the island of Känsö in the archipelago
of Gothenburg.

•

The LOw Frequency ARray (LOFAR)
telescope was inaugurated on September
26 by the Swedish minister of education,
Jan Björklund.

•

Alexey Pavolotsky and Leif Eriksson
were given the competence of associate
professor (docent) in Microtechnology for
Terahertz Instrumentation and Radar
Remote Sensing, respectively.

After these rather pleasant issues, it is also my duty to inform you that during the year we lost two of
our colleagues, Fredrik Schöier and Hans Wilhelmsson.
I hope you will enjoy learning a little bit more about our department, and let us cross our fingers
that the Earth will continue to rotate with approximately the same rate for the foreseeable future, and
when it stops, let us hope that we are located at an attractive longitude ...
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Aerial photo of Onsala Space Observatory’s newest telescope. LOFAR, the world’s largest radio
telescope, is a unique network of stations spread over northern Europe with its core in the Netherlands.
It will map radio signals från billlions of light years out in space and give answers to why our universe
is the way it is. Onsala’s LOFAR station, opened in September 2011, is made up of 192 simple
antennas. The signals it collects are linked over the Internet to a supercomputer in the Netherlands. A
combination of computer power and smart software combines the radio signals into images in a unique
way, so the network works like a single, 1,300 km wide, telescope. With the Onsala station in place,
LOFAR has better resolution than has ever before been possible at the long radio wavelengths.
Credit: Onsala Space Observatory/Västkustflyg
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In Memoriam
Hans Wilhelmsson, professor emeritus and jubilee doctor at Chalmers, passed away on March 21,
2011. He was born in 1929 and studied at Chalmers and the Niels Bohr Institute in Copenhagen. In 1959,
he graduated with a doctoral degree in technology. During the next two years, he was a postdoc at the
Princeton Plasma Physics Laboratory, where he worked with the famous physicist Edward Freeman.
After that, he returned to his old department and the Onsala Space Observatory as an associate
professor. He stayed there until 1964, when he took up a position as research director at the Defence
Research Institute. In 1967, he joined the new master of engineering education in Uppsala, where he
once again became an associate professor. He returned to Chalmers in 1971, when he became a full
professor in electromagnetic field theory. He also had a most distinguished career within the Academies
of Sciences, as well as within the research boards. In 1974, he became a member of the Royal Swedish
Academy of Sciences, and four years later of the Academy of Engineering Sciences as well. At Chalmers,
he was the Dean of the School of Electrical and Computer Engineering 1983-1987. He was very well
known internationally, and started several international collaborations and was a member of numerous
foreign academies and research institutes. He also had contacts with the industry. He authored more
than 200 research papers and about 10 books and many conference proceedings. In 1994, he retired from
Chalmers, and he became a jubilee doctor in 2009.
He was highly appreciated nationally and internationally, both as a scientist and as a friend, and the loss
of him will be deeply felt by old colleagues as well as friends.
Jan Weiland

Fredrik Larsen Schöier passed away on January 14, 2011 at the age of only 41. He was born in
Gothenburg, but later moved to Skara, where he completed his high school education. He then returned
to Gothenburg to study physics at the University of Gothenburg. His interest in astronomy started at an
early age, and a dream came true when he started his scientific career in astronomy in 1994 as a graduate
student at the Stockholm Observatory. In 2000, he graduated with a thesis on the wind characteristics of
AGB stars. This was followed by a postdoctoral period at the Leiden Observatory, where he also started
to work on the formation of low-mass stars and their associated protoplanetary discs. In 2003, he returned
to an assistant professorship at Stockholm Observatory, where he also became a “docent” in 2007.
Later that year, he started a new position at Chalmers and the Onsala Space Observatory. Shortly after
arriving in Onsala, he unfortunately became seriously ill. He was a dedicated scientist, who was active
until the end, and leaves an impressive scientific heritage of 55 refereed publications. He was an expert
on radiative transfer in the circumstellar environment, and an experienced and enthusiastic observer.
He initiated the Leiden Atomic and Molecular Database for Astronomy, which continues to expand and
to attract new users.
A very respected colleague has left us. He is missed by his colleagues and friends throughout the world.
It is a great premature loss to us all.
Hans Olofsson
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l – February

Public Outreach
As always, the department has had a lot of
activities aimed at informing the general public
about science. There have been visits to and from
schools, interviews in the media, participation in
many events, public seminars and guided tours.
A few of the year’s highlights are described in
more detail below.
During 2011 over 2,000 people visited the
Onsala Space Observatory. Around 250 of them
came to our biggest events for the year, the
inauguration of the new LOFAR station and the
Swedish Astronomers’ Days conference, both in
September.
In May 100 visitors came by chartered bus as part
of the Gothenburg Science Festival, and our now
traditional Mother’s Day open house, organized
together with Kungsbacka Tourist Office on the
last Sunday in May, attracted 250 visitors. The
largest number of visitors came in groups for
guided tours of the telescopes and our exhibition.
In total, 1,750 visitors took part in 65 guided tours.
Of these, the largest number were school classes,
in all age groups from 5-year-olds up to school
leavers. Other groups came to us from all sorts
of societies, pensioners’ clubs, workplaces and
holidaymakers.
We celebrated 10 years of the Sweden’s climate
and astronomy satellite Odin with a birthday party
(featuring cake, science and model-making) at the
science centre Universeum in Gothenburg.
For the Gothenburg Science Festival in May,
we also organized a public debate with the
title “From the Big Bang to the Robot era” for
an audience of over a hundred, a public talk
about the future large observatories ALMA,
LOFAR and E-ELT in collaboration with the
Swedish Astronomical Society, plus a creative
workshop for visitors to shopping centre
Nordstan. We participated in the festival’s
“Experimentverkstaden” with experiments, a
competition where the first prize was a telescope
(see photo to the right). Approximately 6,000
children visited the event during two weeks in
May.

Visitors at a guided tour of the 25 m telescope at sunset.

Our staff gave a number of public talks about
astronomy across the country. We made two local
library visits to talk about astronomy with primary
school pupils: to Kortedala (about the Moon) and
Gamlestaden (as part of their Star Wars summer
vacation course).
Staff members wrote for the magazine Populär
Astronomi, covering both the satellite Odin’s
climate observations, how space probes travel
in the solar system, and the TV series Big Bang
Theory.
News items were also spread via our website.
The observatory continued to maintain a social
media presence on Facebook and Twitter, and
made more images available to public and press on
Flickr.
Schools work with the radio telescope pair
SALSA (Such A Lovely Small Antenna)
continued. A continuous stream of high school
students from both Sweden and elsewhere in
Europe used the telescopes to carry out school
projects observing interstellar gas in the Milky
Way.

Class 2A at the Vallhamra school surrounding the
telescope that Isak Horgosi Gerhardsson won for them.
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First Degree
and Master’s Studies
Magnus Thomasson,
Vice Head of Department
and responsible for the
undergraduate teaching

The department is active at several levels
of teaching: we give courses for students at
Chalmers’ Foundation Year, the three-year
engineering programme in Electrical Engineering
and five-year master of engineering programmes
in Electrical Engineering, Automation and
Mechatronics Engineering, and Engineering
Physics. Most of our courses are at the master’s
level, and many of them are also open for students
at University of Gothenburg.
In 2011, the department was responsible
for almost 30 courses at Chalmers, plus thesis
projects. Our teachers also participated in
courses given by other departments, and we have
given a course on basic astronomy for teacherstudents at University of Gothenburg. The
subjects range from basic electrical engineering
to courses closely related to our research in,
e.g., astrophysics, remote sensing, receiver
development, and plasma physics. An important
subject is measurement techniques. We have
our own laboratory, which is used exclusively
for teaching and where students get hands-on
experience with measurement instruments.
In addition to giving regular courses, our
teachers supervise thesis projects. In 2011, our
department supervised four bachelor’s thesis
project groups, with a total of 13 students, in
subjects chosen from astrophysics, atmospheric
science, and space geodesy. The department also

examined 10 master’s thesis projects, more than
half of which were supervised internally, and one
degree project in the three-year Mechatronics
Engineering programme.
The department’s two-year master’s
programme Radio and Space Science –
Astrophysics, Earth observations, Technology
is approaching its end. The last courses in
the programme were given in 2011, and the
students will do their thesis projects during
2012. After the reorganization of Chalmers’
master’s programmes, we are now instead
involved in two new programmes which started
in the autumn of 2011: Physics and Astronomy
(together with the Department of Fundamental
Physics) and Wireless, Photonics and Space
Engineering (together with the Department of
Microtehnology and Nanoscience). While much
of our efforts in 2010 were focused on developing
the structure of new programmes, in 2011 we
concentrated on individual courses. Two new
courses were developed: Electromagnetic waves
and components, and Modern astrophysics. We
also developed parts of master’s courses for which
other departments have the main responsibility:
Experimental physics: spectroscopic methods,
and Microwave engineering.
The instruments at Onsala Space Observatory
are used in several courses. One example is the
small radio telescope SALSA, which is perfect to
use to introduce students to the marvels of radio
astronomy. With SALSA, astronomy
students observed atomic hydrogen gas
in the Milky Way. They analyzed the
data and were able to detect our Galaxy’s
spiral arms and to estimate its mass.

The small radio telescope SALSA at the Onsala Space Observatory.
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Chalmers courses given during 2011
(NB: many of the master’s courses were also open to students at the University of Gothenburg)

Foundation year
students testing a
small wind turbine in
a physics project.

Bachelor’s Thesis Reports
Gustav Samuelsson, Sarah Schmidt, Kristina
Lindgren, Emil Lidström, Johan Hagberg
Exomoons: Are there moons with life in other
solar systems?
(Supervisor: Magnus Thomasson)
Aykut Özcelik, Liv Egnell, Simon A. Hansson,
Sofie Hagman
Analysis of the Maule earthquake based on space
geodetic measurements – for the earthquake in
Chile on February 27, 2010
(Supervisor: Rüdiger Haas)

Hannah Djurfeldt, Anton Guldberg, Sofia
Gunnarsson
Water and noctilucent clouds. Simulation
and inversion of microwave radiometry in the
mesosphere: An apriori study of the rocket
experiment PHOCUS water measurement
(Supervisor: Donal Murtagh)
Emma Hällbacka
Black holes and megamasers. Investigating the
inner regions of NGC4258 and determining the
mass density of the central object
(Supervisors: Susanne Aalto & Francesco
Costagliola – a University of Gothenburg project)
7

Master’s Programme
Arto Heikkilä,
Master’s Programme
Coordinator

Looking back at the year 2011, the picture is
dominated by two diametrically opposite events:
The closing of the present Radio and Space
Science programme (MPRSS) and the start of
two new programmes, Wireless, Photonics and
Space Engineering (MPWPS) and Physics and
Astronomy (MPPAS). Accordingly, the last
MPRSS students are about to start their thesis
projects while the first MPWPS & MPPAS
students have started their coming two years of
studies. One measure of the success of MPRSS
might be that a number of the previous students
have continued as PhD students at various
universities worldwide.
However, the future also appears bright.
Twenty-four students enrolled in the MPWPS,
and approximately 2/3 are from Chalmers, which
means that there is a good mix of local, national
and international students. Judging from the
results of the first semester, these first students
form a very active and ambitious class!
Eight students enrolled in the MPPAS. In
addition to them, courses in this programme are
also attended by students from University of
Gothenburg.
So, one could express the transformation
using the following words: In the aftermath of the
reorganization of all master’s level education at
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Chalmers, the subjects taught at the Department
of Earth and Space Sciences rose like the bird
Phoenix from the ashes and are now part of not
one but two master’s programmes. However, in
our case we do not start from scratch, but can
implement and make use of good experiences
gained from MPRSS and contribute (together with
the other involved departments) to elevate the
new programmes into even higher orbits!
Physics and Astronomy is a programme
intended for students with a keen interest in either
the theoretical or experimental aspects of frontline
physics and astronomy. The courses cover topics
from elementary particles to a complex universe.
The skills in problem solving and advanced
experimental techniques, as well as collaboration
and presentation skills, acquired in this program
are highly valued both in the academic world and
on the job market.
The Wireless, Photonics and Space
Engineering programme is intended for physics
and electrical engineering students interested in
electromagnetic waves, both from a technology
and a science point of view. The courses cover
e.g. fundamental and applied topics in microwave
engineering, fiber optics and satellite applications,
both on a component as well as a system level.

Master’s student Niklas Falstad at Onsala Space
Observatory. Niklas is working on a thesis on
gravitational instabilities in galactic discs.

Master’s Thesis Reports
Priyadarshini Bangale
Discovery of new radio and gamma-ray pulsars
associated with unidentified fermi sources
(Examiner: John Conway, Supervisors: Maura
McLaughlin, West Virginia University,
Morgantown, WV, USA & Mallory Roberts,
Eureka Scientific, Oakland, CA, USA)
Volker Hoffman
The effect of turbulence on the gravitational
instability of galactic discs
(Examiner/Supervisor: Alessandro Romeo)
Syed Kabir
High rate kinematic GNSS observations for localtie survey
(Examiner/Supervisor: Rüdiger Haas)
Margit Rästas
Radio emission towards Eta Carinae
(Examiner/Supervisor: John Black)
Herman K.R. Andersson
Evaluation of atmospheric pressure loading
effects on GPS-based positioning
(Examiner: Hans-Georg Scherneck, Supervisor:
Jan Johansson)

Wolfgang Lehner
Evaluation of environmental stresses on GNSSmonuments
(Examiner/Supervisor: Rüdiger Haas)
Lukas Lindroos
Staring into the eye of the Medusa
(Examiner/Supervisor: Susanne Aalto)
Caroline Mancel
Improving the emissivity model of rough water
with GNSS-reflectometry. Correlation of L-band
radiometric measurements with GPS-R data.
(Examiner: Leif Eriksson, Supervisor: Juha
Kainulainen, School of Electrical Engineering,
Aalto University, Espoo, Finland)
Johan N.T. Nilsson
Multipath mitigation of carrier-phase GPS
position estimates from the Helheim glacier: using
new reduced sidereal filtering approach
(Examiner: Jan Johansson, Supervisors: James
L. Davis & Meredith Nettles, Lamont-Doherty
Earth Observatory, Columbia University, New
York, USA)

Oskar A. Landgren
Implementation and validation of a
meteorological dispersion model applied on
volcanic gas emission for studies of environmental
impact
(Examiner/Supervisor: Bo Galle)
9

Doctoral Programme
Donal Murtagh, Deputy
Head of Department
and responsible for the
doctoral programme.

The doctoral programme is organised as three possible specialisations within the subject area of Radio
and Space Science. These specialisations are Astronomy, Environmental Science, and Electrical Engineering, reflecting the diversity of the research carried out at the department. The school strives to give
the students a thorough understanding of the research area they have chosen and in depth studies in a
particular subject with the aim of achieving Chalmers’ goals for post-graduate education.
There are currently about 39 research students in the programme – most of whom are employed by
the department, although a handful have positions in the industry or at other institutes.
During the past year three PhD degrees and nine licentiate degrees have been awarded, while six
new post-graduate students were recruited.

Doctoral student Santiago Arellano (far left), together with his supervisor Bo Galle (centre), measuring a volcanic
plume at the Gorely and Mutnovsky volcanoes in Russia.

Doctoral Dissertations
Daniel Dahlin
Observations of submillimeter
galaxies and of the SunyaevZeldovich effect toward clusters
of galaxies

Tobias Hansson

April

October

Supervisor: Cathy Horellou

Supervisor: Mietek Lisak

Olle Nyström
Design, characterization, and
calibration of low-noise terahertz
receivers
December
Supervisor: Victor Belitsky
10

Nonlinear theory of partially
coherent optical waves

Licentiates
Gisela Carvajal
Retrieval of wind velocity vectors
over the ocean surface with
spaceborne synthetic aperture
radar
April
Supervisors: Lars Ulander &
Leif Eriksson

Jon Angelbratt
Trend analysis and model
comparison of ground-based
solar FTIR data
April
Supervisor: Johan Mellqvist

Fabien Batejat

Johan S. Löfgren

From supernovae to diffuse
emission, radio star-formation
tracers in starburst galaxies

Observing sea level using
reflected global navigation
satellite system signals

May

May

Supervisor: John Conway

Supervisor: Rüdiger Haas

Niklas Berg

Per-Anders Olsson

Remote measurements of ship
emissions

Contribution to the modelling
of postglacial gravity change in
Fennoscandia

May

June

Supervisors: Johan Mellqvist &
Bo Galle

Supervisor: Hans-Georg
Scherneck

Magnus Strandberg

Robert Nyqvist

Analysis, simulation and
cryogenic/mechanical design for
ALMA band 5 cartridge

Dynamics of Alfvén waves in
tokamaks

June
Supervisor: Victor Belitsky

June
Supervisors: Mietek Lisak &
Dan Andersson

Anders Berg
Spaceborne SAR in sea
ice monitoring: Algorithm
development and validation for
the Baltic Sea
November
Supervisors: Lars Ulander &
Leif Eriksson
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Advanced Receiver
Development
Research group leader
Victor Belitsky

Staff
Victor Belitsky
Vincent Desmaris
Dimitar Dochev (-Feb)
Sven-Erik Ferm
Mathias Fredrixon
Gert Johnsen (-Jul)
Igor Lapkin
Denis Meledin
Alexey Pavolotsky
Hawal Marouf Rashid (-Jan)
Magnus Strandberg
Erik Sundin

Doctoral students
Bhushan Billade
Olle Nyström
Hawal Marouf Rashid (Feb-)
Magnus Strandberg (-Jun
50%)

The Group for Advanced Receiver Development (GARD) is a research and engineering
group working on scientific instrumentation. GARD research focuses on superconducting
electronics, material science and thin-film processing. The results and experience from
these fields facilitate development and building of state-of-the-art instruments used in
radio astronomy and environmental science.
The EC FP6 ALMA Band 5 project
During 2011, GARD completed production
and tests of the Band 5 cartridge assembly,
with the last produced Band 5 receiver pending
final acceptance. All produced Band 5 receiver
cartridges demonstrate state-of-the-art perform
ance (the noise temperature of about 5 times
quantum noise hf/k). The first produced Band 5
receiver has been integrated with ALMA antenna
s/n 01 and is on AOS since October 2011. The
ALMA Band 5 covers the frequency range 163
GHz–211 GHz. The para-H 2O(313 -220) line at
183 GHz lies in the middle of Band 5. It is one of
a few H 2O lines that can be observed from Earth
(at the excellent ALMA site the transmission can
approach 50% at the line peak). As a follow up
of the EC FP6 ALMA Band 5 project, there is a
serious discussion within ESO and ALMA about
setting a new project aiming full deployment of
Band 5.

all receiver channels. The maintenance improved
the situation, but further actions are planned for
2012. During the year, the APEX T2 receiver
was brought back to GARD to enable work on
a problem with DC/IF impedance in one of the
HEB mixer chips. It was completed successfully.

The APEX project
GARD performed comprehensive maintenance
of the SHeFI receiver during 2011 (M. Fredrixon,
D. Meledin, E. Sundin, V. Belitsky). The reason
for this was the observed variation of baseline for

New 3 mm receiver for Onsala telescope
GARD has designed and built the new receiver
employing 2SB configuration to be installed
at the 20 meter telescope at the Onsala space
observatory. The receiver was delivered
in September. However, various technical
difficulties in the qualification tests have delayed
the installation until the next observation season
in 2012. GARD will continue to work on the new
3mm and 4mm receivers for the 20 meter antenna.

ALMA Band 5. The collage shows the ALMA Band 5 receiver cartridge in the middle
(photo: B. Billade), which was designed, assembled and tested at GARD. The antennas
are from the ALMA AOS (photo: ESO/NAOJ/NRAO, Carlos Padilla). In the upper right
corner, is the Antennae Galaxies composite of ALMA and Hubble observations (credit:
ESO/NAOJ/NRAO). Visible light image from the NASA/ESA Hubble Space Telescope.
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The PHOCUS project
PHOCUS (Particles, Hydrogen and Oxygen
Chemistry in the Upper Summer Mesosphere) is an
atmospheric science project and involves designing
and building two heterodyne receivers for the water
lines at 183 GHz and 577 GHz integrated into
the payload of a rocket. GARD was responsible
for designing both receivers’ calibration system
and full design and manufacturing of the optics.
The project was completed successfully and the
rocket was launched in June. The collected flight
data is being analyzed by the Group of global
environmental measurements and modelling.

Academic activities
GARD academic staff, including Assistant
professor V. Desmaris and professor V. Belitsky,
took active part in the organization of the new
master’s program “Wireless, Photonics and
Space Engineering”. Assistant professor V.
Desmaris, and PhD students B. Billade and H.
Rashid took active part in the teaching of the
new master’s level course entitled “Microwave
Engineering I”, as well as the bachelor’s level
course “Högfrekvensteknik”. Mangus Strandberg
defended his licentiate thesis entitled “Analysis,
Simulation and Cryogenic/Mechanical Design for
ALMA Band 5 Cartridge” in June. In December,
Olle Nyström successfully defended his PhD
thesis entitled “Design, Characterization and
Calibration of Low-Noise Terahertz Receivers”.

Global Environmental
Measurements and
Modelling

Research group leader
Donal Murtagh

The Global Environmental Measurements and Modelling group focuses on the
production and interpretation of global data-sets. To a large extent these originate
from the Swedish led Odin satellite project, where we are the main data processing
centre for the Sub-mm radiometer instrument providing the atmospheric community
with quality assessed data. On the scientific side we have continued with studies of
the chemical and dynamical processes affecting the atmosphere.
Evaluating climate models
Global climate sensitivity is a measure of
the climate’s response to a forcing such as a
doubling of atmospheric CO2 . It can be used to
approximate the extent of future climate change.
For GCMs it is a single value representing the
overall response of model dynamics and physics.
For decades GCM predictions of global mean
near-surface temperatures have been associated
with large uncertainties originating largely from
parametrization of processes and simplifications.
The latest IPCC Assessment Report has identi
fied many key areas of uncertainty. One such
area is the upper troposphere (500–100 hPa)
where observations and model representation of
humidity and clouds remain problematic.
EC Earth is a European GCM developed and
maintained by a consortium of national research
centres. Using satellite data, we have been
evaluating the model’s ability to represent relative
humidity (RH), layered cloud fraction, total
cirrus coverage, and cloud water ice and their
impact on the planet’s cooling mechanism.
The results show that the model is in good
agreement with the observations with regards
to RH but tends to over-represent clouds above
the 200 hPa level. Cloud water ice is also underestimated above 200 hPa but is consistently overrepresented below this level.

The water vapour radiometer at the Onsala Space Observatory.

New instrument at Onsala
The group operates a ground-based measurement
station at the Onsala Space Observatory. Micro
wave radiation emitted from altitudes between
40–100 km is detected and the concentration of
different “tracer species” retrieved. These species
have long chemical lifetimes at these altitudes and
provide us with vital information on air motions
in middle atmosphere.
The station is a part of The Network for the
Detection of Atmospheric Composition Change
(NDACC). By polling data from different stations
long term trends and changes can be identified.
During the year a new instrument, measuring ozone
(O3) and carbon monoxide (CO) has been completed.
A major validation campaign of the existing CO
measurements has also been performed, comparing
to four different satellite instruments (ACE-FTS,
AURA-MLS, Envisat-MIPAS and Odin-SMR).
Systematic differences between the instruments are
investigated and the error characterization of all the
instruments can be improved.
ARTS, version 2
Our instruments do not measure the gases
directly, rather give us spectra showing how the
radiation varies with frequency. These must then
be converted into vertical distributions of the
gases, a step denoted as retrieval.
To do this we must be able to simulate
atmospheric radiative transfer and sensor effects
in detail by a “forward model”.
Together with a group in Kiruna, we maintain
a forward model known as ARTS (Atmospheric
Radiative Transfer System), and during the year
Ver 2 was released. This version allows, for the
first time, rigorous simulations involving cloud
scattering making ARTS-2 one of the most
advanced model of its kind. Already during its
development phase ARTS-2 has been used for
a number of novel studies around Odin-SMR,
Aura-MLS and dedicated cloud measurements.
ARTS together with Matlab tools is freely
available and also used by other research groups.
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The research activity of the Nonlinear Electrodynamics group is directed towards
three research areas: the physics of burning fusion plasmas, microwave discharge
phenomena and nonlinear optics. There is a common denominator and a strong
correlation between these three areas – all involve electromagnetic field theory,
plasma and plasma-like phenomena, and similar nonlinear wave phenomena.
Burning fusion plasmas
Fusion research is aimed at developing the
energy source of stars on Earth as a safe way
of producing large-scale energy, which could
cover mankind´s energy need for millions of
years. One of the main objectives of tokamak
devices, such as the existing JET project and
the planned international fusion experiment
ITER, is the study of alpha particle production,
confinement and alpha particle heating of D-T
plasmas. In tokamak reactors, the energetic alpha
particle population is expected to give rise to
fundamentally new physics phenomena, which
may have a substantial impact on achieving and
maintaining high plasma temperatures and long
energy confinement times. Our research activity
is strongly integrated in the European fusion
programme. The work is devoted to the physics
of burning fusion plasmas in tokamaks with
particular interest given to fast particle collective
effects. We collaborate with JET-EFDA (Culham
Science Centre, UK), the Institute of Advanced
Fusion Studies at the University of Texas (Austin,
USA) and the West Pomeranian University of
Technology (Szczecin, Poland).
During 2011, the specific aims have been
investigation of nonlinear dynamics of fast ion
driven modes near the instability threshold
and interaction between Alfvén eigenmodes
and fast ions in JET. In particular, Robert
Nyqvist presented his Licentiate thesis entitled
“Dynamics of Alfvén Waves in Tokamaks” on
June 14, 2011.

Spectral evolution of
long range frequency
sweeping modes in the
1D bump-on-tail model
(M. Lilley et al, 2010).
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Microwave breakdown in space borne RF
equipment
Microwave breakdown in RF components
constitutes a severe problem in many modern
microwave systems involving high powers, a
typical example being space borne RF equipment.
An important part of the design and development
of RF components is to establish the critical
RF power at which the breakdown process is
initiated. A strong effort has been made during
the last years in the form of a collaboration
between Chalmers, CNES in Toulouse (France),
Ruag Space AB in Mölndal (Sweden) and
Institute of Applied Physics in Nizhny Novgorod
(Russia). During 2011, two separate scientific
projects financed by CNES and the Swedish
National Space Research program reached
fulfilment and as a continuation two new projects
have been initiated. The work has been directed
at studying the multipactor phenomena in several
geometries. Gas corona breakdown was also
studied in a novel way where the heating of the
breakdown gas by the absorption of microwaves
was included in the model.
Nonlinear optics
We also carry out research in nonlinear optics.
The general aim of the activity is modeling and
analysis of basic phenomena within the field
of nonlinear optics with particular emphasis
on investigations of the dynamics of partially
coherent wave structures in nonlinear media.
We have a continuous collaboration with the
Optical Science Center (Canberra, Australia)
and IAP (Nizhny Novgorod, Russia). During
2011, we have shown that the equations governing
the propagation of partially coherent light are
fully integrable and possess an infinite number
of conservation laws. This has fundamental
implications for both the formation and dynamics
of partially coherent soliton structures. A new
generalized dressing method based on inverse
scattering has been developed for the analysis
of these phenomena and a method of obtaining
the infinite number of conservation laws has
been found. In particular, Tobias Hansson has
presented his doctoral thesis entitled “Nonlinear
Theory of Partially Coherent Optical Waves” on
October 28, 2011.

Optical Remote Sensing
The Optical Remote Sensing group is working with development and
application of ground-based optical remote sensing methods for atmospheric
measurements. Specifically we are focusing on tailoring instruments and
measurement strategies to address particular measurement problems
related to environmental research and monitoring needs. The work is very
international and field oriented, and spans a large variety of disciplines.
Volcanic gas measurements
Since 2001 we are strongly involved in developing
methods to quantify gas emission from active
volcanoes. The EU-project NOVAC (Network
for Observation of Volcanic and Atmospheric
Change), coordinated by Chalmers, was initiated
during the autumn 2005. This project aims at
establishing a network of instruments for gas
measurements on 20 of the most active volcanoes
in the world. In addition to measure volcanic
gas emissions for geophysical research and risk
assessment, the instruments will also provide
information on atmospheric composition, of
relevance for research related to stratospheric
ozone depletion and climate change. During
2011 fieldwork has been carried out in Iceland,
Mexico, Nicaragua, Guatemala, Philippines and
Russia. The EU support for the NOVAC network
ended in 2010, and a major task for 2012 will be
to secure a financial platform to enable us to
continue the NOVAC network activities.
Industrial hydrocarbon emissions
Emissions of hydrocarbons from oil related
industrial activities constitute an important

Research group leader
Bo Galle

environmental problem. We have developed
a method for quantification of hydrocarbon
emissions based on IR Solar Occultation and
another one for formaldehyde measurement
based on UV/visible measurements. During
2011 we participated in an US project based on a
major field campaign in eastern Texas. The aim
with this campaign was to quantify hydrocarbon
emissions from natural gas production, refineries
and petrochemical industries in southern eastern
Texas.
Emissions from ships
A method for remote airborne measurements of
fluegas emissions from ships is presently being
developed. The aim with this system is to be able
to control whether ships obey new environmental
regulation within EU and the International
Maritime Organiza
tion, IMO. During
2011 the system was
applied on aircrafts
in two campaigns
for measurements
of ships in the
southern Baltic.
The system was also
used from a harbor
vessel in the inlet
ship channel of
Sankt Petersburg.
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Figure 1. Airborne measurement of ship emissions in

Stratospheric
the Baltic and North Sea.
ozone depletion
and satellite validation
Since 1994 we are operating a high resolution
FTIR for Solar spectroscopy at Harestua
in southern Norway. The instrument is part
of NDACC (Network for the detection of
Atmospheric Composition Change), and its
main purpose is to study the composition of the
atmosphere in relation to climate gases and to
gases that induce stratospheric ozone loss. During
2011 regular measurements have been carried
out, financed by the Swedish environmental
protection agency, and several papers have been
published on the topic of the climate related gases
methane, nitrous oxide CO and ethane.
Figure 2. Measurement of volcanic gas emissions
at Karymsky Volcano, Kamchatka in Russia.
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Research in the Radar Remote Sensing Group is based on understanding of radar system
properties, allowing us to analyse and design new systems with improved measurement
accuracy. The main applications studied in the group are forestry and oceanography. For
forests the goal is to retrieve biomass and changes caused by deforestation, storms etc.
Global mapping is required to understand the role of forest in the global carbon cycle, and
hence their effects on global climate change. For oceans, sea state and sea ice mapping are
also of interest for climate studies since the wind fields, currents and ice cover on the ocean
surface are indicators of climate change, as well as affect the transfer of energy between the
oceans and atmosphere.
Ocean monitoring
Spaceborne SAR can be used to monitor several
ocean parameters. SAR provides high spatial
resolution, which is important for applications
that require detailed information for a specific
geographic area, e.g. wind fields, waves, and
ocean currents in coastal areas. In 2011 the
research of the group mainly focused on the
development and improvement of algorithms
for retrieval of winds and currents. Within
the EU project SECTRONIC, algorithms for
operational provision of wind speed and wind
direction to ships and offshore platforms have
been implemented and tested. As well, the group
started to work on the study and implementation
of the Along Track Interferometry (ATI)
technique for the retrieval of high resolution line
of sight components of the current fields. Results
from ATI measurements are expected to be
evaluated with a field campaign involving in-situ
measurements together with data to be acquired
by the TerraSAR-X add-on for Digital
Elevation Measurement (TanDEM-X)
mission.
Sea ice monitoring
Spaceborne SAR is also a useful instrument
for sea ice monitoring. High resolution
images can be acquired as good as daily
over a certain region of interest. The
research conducted by the group during
2011 was concentrated on development and
improvement of algorithms for retrieval of
sea ice concentration and sea ice drift. The
sea ice drift has been studied in the Fram
Strait between Greenland and Svalbard.
The ESA satellite ENVISAT is employed
with a C-band SAR that has been used
to acquire sequential images over the
area. The summer export of Arctic sea ice
through this passage is a key parameter
for climate models in the prediction of
future Arctic sea ice extent and the results

Map of wind velocity vectors for ASAR image acquired on 1 September, 2010 at 10:27:16
UTC. The spacing between wind vectors is 10 km. The vector length is scaled proportional to
the wind speed. The wind direction is measured clockwise from the North until the tail of the
arrows.
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Map of sea ice speed computed from two images taken
by the ENVISAT satellite over the Bay of Bothnia on May
12 and 13, 2010. The color scale ranges from blue for
motionless ice to dark red for ice at a speed of 0.11 m/s.

obtained in this study will be used to validate
the climate model RCO-HELMI. The group has
also been working with the development of an
algorithm for mapping of sea ice concentration,
which is defined as the fractional ocean surface
covered by sea ice. The algorithm uses wide swath
C band SAR data and has been validated with sea
ice charts produced by the Swedish ice service at
SMHI.
Other work
Other areas in which the group has been active
during 2011 include forest monitoring and signal
processing. The major part of the forest related
research was motivated by the proposed ESA
Earth Explorer Mission BIOMASS, and was
aimed at utilizing P-band SAR backscatter
for measurements of forest biomass and forest
biomass change. In the signal processing field, the
group was involved in developing and evaluating a
new autofocus algorithm for airborne SAR. Tests
of the algorithm performed on data collected
by the Swedish CARABAS system showed
promising results.

Radio Astronomy
and Astrophysics
Our research covers a wide range of topics from planetary atmospheres, through the
early evolution of stars and planets, to late stages of stellar evolution, the physics and
chemistry of interstellar and intergalactic matter, the structure and evolution of galaxies,
and cosmology. We carry out observations both at radio frequencies and in other parts of
the spectrum. We do theoretical research and develop numerical simulations and models
of complex systems like galaxies and gas clouds and help to develop future telescopes
on the ground and in space.
From starburst galaxies to accreting black
holes
We use Very Long Baseline Interferometry
(VLBI) to create very high resolution and
detailed images of both Galactic and Extragalactic objects. Group members and international
collaborators were able to create extremely sharp
images of the ultraluminous starburst galaxy Arp
220. In total about 40 compact radio sources have
been found in the centre of Arp 220. These radio
sources are hidden behind thick layers of dust and
gas and are invisible at optical and most other
frequencies. By using measurements at different
radio wavelengths and monitoring their variation
over several years it has been possible to confirm
that seven of these sources are young supernovae:
stars that exploded in the last 10 years. These
observations show the largest number of such
supernovae ever simultaneously observed in a
single galaxy; furthermore the number is larger
than expected given how fast stars are thought to
be forming in Arp220 – a result that may point to
differences in how stars form and evolve in very
dense galactic environments.
Jets may be fundamental pieces in the puzzle
of how matter falls into a black hole. Simultaneous X-ray and radio VLBI observations of Cygnus
X-1 – one of the most famous black holes in the
Galaxy – reveal that the radio jet remains active
even when the X-ray luminosity indicates that
matter is being accreted onto the black hole.

Research group leader
John Black.

VLBI observations of masers have revealed
the strength and structure both around evolved
stars and in massive star forming regions. The
observations of water and methanol masers reveal
that the magnetic field structure in the densest
parts of the star forming regions can directly be
connected to the existence of discs and outflows.
Molecules – near and far
We have, together with collaborators in Germany,
published a new method to measure the effects of
cosmic rays near their birthplaces – the natural
particle accelerators in supernova remnants. This
work, combining high-energy astroparticle physics and low-energy molecular astrophysics, produced the first predicted astronomical spectrum
of the hydrogen molecular ion.
Group members contributed to new discoveries with Herschel Space Observatory, including
the first detection of molecular oxygen in the
Orion molecular cloud, an observation with
important consequences for our understanding of
the oxygen chemistry in this star-forming region.
We have recently published a 7 mm survey of
molecular absorption lines originating in the disk
of a (z = 0.89) spiral galaxy. A total of 28 different species, and 8 isotopic variants were found
towards this distant galaxy, which now has the largest number of detected molecular species of any
extragalactic object.
In a more nearby galaxy, Mrk231, we have
detected bright HCN, HCO+ and HNC
emission for the first time in a gigantic
molecular outflow. This molecular wind
has a strong impact on the evolution of
the galaxy and will clear it of gas and
turn off star-formation on short time
scales.

Staff
Susanne Aalto
Arnold van Ardenne
(adj. prof.)
John Black
Arto Heikkilä
Åke Hjalmarson
(prof. emeritus)
Cathy Horellou
Kay Justtanont
Kirsten Kraiberg Knudsen
(Mar-)
René Liseau
Carina Persson
Glenn Persson
Alessandro Romeo
Anthony Rushton
Gustaf Rydbeck
(prof. emeritus)
Christian Struve (-Mar)
Magnus Thomasson
Wouter Vlemmings (May-)
Anders Winnberg
(prof. emeritus)
Doctoral students
Fabien Batejat
Per Bjerkeli
Francesco Costagliola
Daniel Dahlin (-Apr)
Taïssa Danilovich (Aug-)
Mitra Hajigholi
Lukas Lindroos (Jun-)
Haukur Sigurdarson
Eskil Varenius (Sep-)
Sofia Wallström (Apr-)
Joachim Wiegert (Sep-)

Supernova factory: Galaxy Arp 220 (main image, taken
with the Hubble Space Telescope) with some of its newly
discovered supernovae (inset, taken with radio telescope
network Global VLBI). The inset image is 250 light years
across.
Credit: NASA, ESA, Hubble Heritage Team (STScI/AURA)ESA/Hubble Collaboration och A. Evans (University of Virginia,
Charlottesville/NRAO/Stony Brook University) (main image);
Onsala Space Observatory/F. Batejat (inset)
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Our main interests are geodynamic phenomena and atmospheric processes. We study
e.g. the deformation of the Earth’s crust due to mass redistribution, inter- and intra-plate
tectonics, loading effects, and variations in earth orientation and rotation. Another example is
the spatial and temporal variation of atmospheric water vapour. We address these research
topics using a variety of observational techniques and corresponding theoretical work.
Geodetic Very Long Baseline Interferometry
(VLBI)
In 2011 we participated in the 15-day long
continuous VLBI-campaign, CONT11, that was
organized by the International VLBI Service for
Geodesy and Astrometry (IVS). The CONT11
campaign involved thirteen stations on five
continents (Fig. 1). Out of the thirteen stations,
the two stations Onsala (Sweden) and Tsukuba
(Japan) sent the observational data in real-time to
the correlator station at the Geospatial Information Authority of Japan (GSI) where the data
were analyzed in near real-time. This unique
setup resulted in near real-time observations of
variations of the Earth rotation angle almost uninterruptedly during the whole campaign. Figure
2 depicts the corresponding time series of the
Earth rotation angle, expressed as the difference
between astronomical time and Universal Time
Coordinated (UTC).
Sea-level observations with Global
Navigation Satellite Systems (GNSS)
We continued to operate the GNSS-based tidegauge (GNSS-TG) during the first half of 2011 at
its preliminary test installation at the coast of the
Onsala Space Observatory. The analysis of the
GNSS-data resulted in a several month long time
series of the sea level (Fig. 3) which was compared
to observations from the Swedish Meteorological
and Hydrological Institute (SMHI) with stillingwell tide-gauges at Gothenburg and Ringhals, 33
km north and 18 km south of Onsala, respectively.
The time series has been used e.g. to determine
ocean tide components that give important input
for improvements of regional tide models. In late
summer 2011 we moved the GNSS-TG to a new
location at the coastline at Onsala. The new loca-

Figure 1 The network of VLBI stations participating in CONT11.
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tion offers a larger open sea surface towards the
south and the installation will allow a more systematic assessment of the technique. It is possible
to change the height of the two antennas above
the sea surface in a controlled manner, between
about 2–4 m in steps of 25 cm.

Figure 2 Variations of the Earth rotation angle expressed as
the difference between astronomical time and Universal Time
Coordinated (UTC), observed in near real-time on the baseline
Onsala-Tsukuba during CONT11. The 24 hour long data gap on
September 21 is due to the Typhoone ’Rooke’ that forced the
Tsukuba radio telescope to be stowed. The smaller data gaps are
due to small outages of either telescopes or problems with the
data transfer.

Figure 3 Local sea level observed with the GNSS-TG at Onsala
(blue – center), and the two stilling-well tide-gauges operated
by the Swedish Meteorological and Hydrological Institute
(SMHI) at Gothenburg (cyan – top, 33 km north of Onsala)
and Ringhals (magenta – bottom, 18 km south of Onsala). To
improve visibility, individual mean values have been subtracted,
and the Gothenburg and Ringhals data are offset by +50 cm
and –50 cm, respectively.

Long term stability in the atmospheric water
vapour content
The long term stability in the atmospheric water
vapour content has been studied using GPS,
VLBI, microwave radiometry, and radiosondes
using simultaneous measurements over a ten year
period. Water vapor is an effective green-house
gas and accurate measurements over long time
is of crucial importance when assessing possible
global warming scenarios.

Transport Theory
With the ongoing construction of the experimental reactor ITER, aiming to demonstrate
the technical feasibility of fusion as a sustainable energy source, fusion research is
moving to a new level. The research activity of the Transport Theory group is striving
towards improving the fundamental understanding of the physical processes affecting
the performance of fusion energy devices and at establishing a predictive capability for
fusion relevant plasmas.

Theory and modelling of transport and
stability in magnetized plasmas
The main areas of our research are turbulence,
transport and stability in magnetized toroidal
plasmas with application to thermonuclear
fusion research. Turbulent transport of heat,
particles and momentum is one of the most
challenging areas in fusion research and impacts
on the size and performance of a fusion device.
Current work is focused on comparisons
between computationally efficient fluid models
of turbulence, suitable for use in analysis and
predictions of fusion experiments like JET
and ITER, and large scale kinetic turbulence
simulations.
Magnetohydrodynamic (MHD) activity can
substantially affect the plasma operational space
and the Transport Theory group is focusing on
Resistive Wall Modes (RWM). RWM dynamics
and control is important for the long pulse
operation of several fusion devices. Modelling
of the kinetic effects on the RWM stability is
performed for the RFP configuration using
the MARS-K code. Studies of the RWM mode
stability in multi-parametric space is performed
using the resources of GRID infrastructure.
RWM studies are performed in collaboration with
adjunct professor Yueqiang Liu (CCFE, UK)
and with support of the colleagues from Poznan
Supercomputing and Networking Center, Poznan,
Poland.

Research group leader
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The workshop also included a session to the
memory of prof. Hans Wilhelmsson (1929-2011).
Staff

Integrated Modelling
A fusion reactor is a very complex system where
the different physics processes span a very large
range of spatial and temporal scales. To provide a
reliable predictive capability for plasmas is one of
the main challenges of the theory programme in
support of ITER and the group is involved in the
development of the Integrated Modelling tools for
ITER:
• MAPPER – “Multiscale Application on EU
e-infrastructures” is a FP7 project developing
simulation software for multiscale applications
where fusion is one of the main applications
areas.
• The Integrated Tokamak Modelling Task Force
effort aims at developing a modular, versatile
and flexible tokamak simulation platform and
has strong contributions from the group on
MHD, transport and whole device modelling.
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• The group has an ITER contract with CEA,
AREVA and CRPP/EPFL to design and
develop the Integrated Modelling Framework
for ITER
Contour plot of impurity density fluctuations in the non-linear saturated
state, obtained from GENE turbulence simulations of trapped electron mode
turbulence. The simulated cross-section is shown in relation to the toroidal
annulus of which it is part (and the inside of the JET vacuum vessel).

The research group participates
in several international collabora
tions. The EU fusion experiment
JET started its new experimental
campaigns in 2011 after installation
of an ITER-like wall with involve
ment of 5 scientists from the group.
Other collaborations include MHD
and Transport topical groups within
ITPA (International Tokamak
Physics Activities), the EU Transport
Topical Group (TTG), and several
bi-lateral collaborations. A workshop
on Nonlinear Phenomena in Fusion
Plasmas was organized in Varenna in
collaboration with IFP-CNR, Milan.
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Onsala Space Observatory (OSO) is the Swedish National Facility for Radio Astronomy. In Onsala,
the observatory operates two parabolic radio telescopes, a 25 m diameter cm-wave dish and
a 20 m diameter mm-wave dish, and the Swedish LOFAR (Low Frequency Array) station. The
observatory is also one of three partners in the Atacama Pathfinder Experiment (APEX), a 12 m
diameter submillimetre-wave telescope in Chile, and provides the channel through which Sweden
is involved in large international radio astronomy projects, such as EVN (European VLBI Network),
LOFAR, ALMA (Atacama Large Millimeter/submillimeter Array), and SKA (Square Kilometre Array).
Since 2010, geoscience activities are an official part of the mission of the observatory, in
addition to radio astronomy. The geoscience equipment includes receivers for GNSS (Global
Navigation Satellite Systems), a superconducting gravimeter, and radiometers for aeronomy.
The 20 m telescope is partly used for geodetic VLBI (Very Long Baseline Interferometry). The
observatory also contributes to establishing the official Swedish time, through two hydrogen
maser clocks.
Inauguration of the LOFAR station
The Swedish LOFAR station in Onsala, one part
of the large European radio telescope LOFAR,
was inaugurated on September 26 by Sweden’s
minister of Education and Science, Jan Björklund.
More than 140 persons had gathered for the
occasion: Swedish and international invited
guests, local staff, and reporters from TV, radio
and newspapers. Five speakers gave their views of
the importance of LOFAR: Chalmers president
Karin Markides, the director of the OSO Hans
Olofsson, the director of the international
LOFAR telescope René Vermeulen, chairman
of the Swedish Research Council’s Council for
Research Infrastructures Kerstin Eliasson, and
finally minister Jan Björklund, who officially
started the LOFAR station and in his talk pointed
out the importance of basic research.
The LOFAR station consists of 192 simple
antennas for frequencies below 250 MHz, distri
buted over an area about 100 m x 200 m. The
antennas are of two types: the Low Band Antenna
(LBA) elements for 10–80 MHz, and the High

Band Antenna (HBA) tiles for 120–240 MHz.
The antennas are connected together to form
an array which can be used as a single radio
telescope. But most of the time, signals from the
Onsala station are sent to a central processor,
where they are digitally combined with signals
from the other LOFAR stations in Europe.
Most of them are in the Netherlands where also
the central processor, and ASTRON which
leads the project, is located. In this way, a large
radio telescope is synthesized. The Onsala
station increases LOFAR’s angular resolution
considerably.
LOFAR will observe the Universe at long
wavelengths with high resolution, something
which has previously not been done. It will, e.g.,
be used to study the “epoch of reionisation”
when the first stars and black holes made the
Universe hot, probe the extreme astrophysical
environments that lead to transient bright bursts
in the radio sky, and search for the origin of
the large-scale magnetic fields that pervade the
universe.
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Construction of the LBA part of
the LOFAR station in Onsala.
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Other activities in Onsala
A new tide-gauge has been developed and
installed at the Observatory. It uses GNSS signals
reflected off the sea surface. By measuring both
direct and reflected signals, the GNSS tide-gauge
can monitor simultaneous changes in local sea
level and motions in Earth’s crust. Analyzing the
sea level can, e.g., give information important for
regional tide models.
Most of the single-dish projects using the 20
m telescope during 2011 concerned phenomena
related to star formation processes, for example
molecular outflows and masers. There were
also projects about late stellar evolution,
astrochemistry, and the Galactic interstellar
medium. In addition, the 20 m telescope
was used for VLBI observations by both the
astronomical and geodetical communities, and
the 25 m telescope was used for astronomical
VLBI observations. An interesting VLBI result
reported in 2011 was the discovery of seven
supernovae in the galaxy Arp 220.
The outreach activities have continued, with,
e.g., school classes and other groups visiting the
observatory, and participation in the Science
festival in Gothenburg.

The new GNSS tide-gauge at Onsala Space Observatory.

During the year maintenance was done on the radome.

The Rho Ophiuchi star
formation region where
hydrogen peroxide was
discovered for the first
time in interstellar space,
with APEX observations
of the area marked with
a red circle. Credit:
ESO/S. Guisard

APEX and ALMA
Astronomers from Onsala Space Observatory
have been involved in the first observations of
molecules of hydrogen peroxide in interstellar
space. The observations were made with the
APEX telescope in Chile, using receivers
built by OSO’s Group for Advanced Receiver
Development (GARD). Hydrogen peroxide
(H 2O2) is a key molecule in astrochemistry. Its
formation is closely linked to oxygen and water,
molecules which are critical for life. The new
detection of hydrogen peroxide, in a dense cloud
of gas and dust close to the star Rho Ophiuchi
about 400 light-years away, will help astronomers
better understand the formation of water and
oxygen molecules in the Universe.
More than 40 projects were observed with
APEX during Swedish time in 2011, using mainly
the SHFI heterodyne receiver and the LABOCA
and SABOCA bolometer arrays, but also Z-Spec
(a broadband spectrometer for studies of highredshift objects). The projects covered a wide
range of topics, e.g., the interstellar medium and
star formation processes, AGB stars, the Galactic
centre, gamma-ray sources, starbursts and active
galaxies, galaxy clusters, and high-z galaxies.
Several projects were related to research with the
Herschel and Planck satellites.
The observatory’s Group for
Advanced Receiver Development
(GARD) has built six receivers
for 163–211 GHz (“Band 5”) for
ALMA (the large international radio
astronomical observatory in Chile).
The project was one of only 48 selected
by the European Commission for the
European Innovation Convention
2011 in Brussels, where the continent’s
best innovations were showcased.
The receivers will be used to, e.g., see
radiation emitted by water molecules
in our galaxy and beyond, and
investigate how stars are formed in the
most distant galaxies.
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Publications
The list includes work that was actually published during 2011. The publications are
presented for each research group and ordered alphabetically based on the first author´s
last name. Peer reviewed journals are listed first followed by other types of publications. A
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Departmental Advisory Team
The advisory team’s task is to identify and take a stand
point on overall strategic issues that are of relevance to
the long-term development of the department, and to
support the department’s steering group in other matters
that may arise. The team met three times during 2011.
External representatives 2011
• Göran Netzler, Chairman
• Erik Kollberg, Chalmers’ President’s representative
• Thomas Lewin, Ericsson Research
• Sven Grahn, Swedish Space Corporation
• Marie Rådbo, University of Gothenburg

Internal representatives 2011
• Gunnar Elgered, Head of Department
• Camilla Andersson, Secretary
• Bo Galle, Staff’s representative
• Ulf Kylenfall, Staff’s representative
• Pär Strand, Staff’s representative
• Ole Martin Christensen, Doctoral students’
representative
• Erik Ahlqvist, Students’ representative
• Jenny Andersson, Students’ representative

Känsö, where the yearly departmental excursion
took place in August.
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The mode of transportation for the day.

Administration and Finance

The Steering Group

The group supports the eight research groups
as well as the Onsala Space Observatory.

The steering group handles strategic as well as
operational matters for the department as a whole.
It meets every third week. The group consists of:
the Head of Department, the Deputy Head, the
Vice Head, the Communications Officer, the Head
of Administration and Finance, the Personnel
Officer, the Director of the Onsala Space
Observatory and our eight research group leaders.

• Ingrid Eriksson
Head of Administration and Finance
• Katarina Kaudern
Communications Officer
• Jessica Peterson
Communications Officer, on parental leave
as of July 2011
• Maria Karlsson
Financial Officer
• Camilla Andersson
Administrator
• Paula Rosell
Administrator
• Monica Hansen-Torvaldsson
Administrator, retired in July 2011

Teaching Staff
The teaching staff has approximately 30 members.
Johan Mellqvist and Arto Heikkilä are Chairman and
Vice Chairman respectively. The group has an advisory
function on research and educational issues and meets
4–5 times per year.

• Susanna Svantesson
Administrator, temporary Aug-

The staff is enjoying an outdoor lunch on Känsö.

Roger Hammargren is taking a well-deserved break after arranging
a fantastic excursion. He is joined by Leif Eriksson (standing) and
Michael Lindqvist.

Local Collaboration Group
The Local Collaboration Group is a forum for discussing all issues concerning the management of the
department: appointment of staff members, matters related to the premises and general working conditions,
including the work environment (physical as well as psychosocial) and gender equality.
The group consist of the Head of Department, the Head of Administration and Finance, the Personnel
Officer, three representatives from our unions, a work environment ombudsman and an equality ombudsman,
and meets every sixth week.
31

Department of Earth and Space Sciences
Chalmers University of Technology
SE-412 96 Gothenburg, Sweden

Telephone: +46 31-772 10 00
Internet: www.chalmers.se/rss
32

