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ACCOUNTS 2011

GOVERNMENT UNIVERSITY FUNDING (including NTNU strategy projects)

PROJECTS FINANCED BY THE RESEARCH COUNCIL OF NORWAY

Project

Preparatory project: Norwegian participation in MAX IV

Understanding catalytic effects i Pd alloy model systems

Fundamentals of Nanoscale Systems

Fundamentals of Condensed Matter

ColdWear

Towards nanoscale 3D imaging of working catalyst nanoparticles

Norwegian Molecular Imaging Consortium

Gravity-wave sources and scales in the Polar Regions

Interconnected Physical Phenomena

Complex systems and soft materials

Sorption and Migration of CO2 in Porous Media

Prosess for produksjon av solceller. NTNU Discovery

Role of Bursts in Fracture Front Propagation

Stimulated production: Steady and NonSteady State

Efficient CO2 Absorption in Water-Saturated Porous Media

Norway-Canada Research Collaboration on MBE and PLD

Fracture propagation, INDNOR

Nanosolar

Modelling towards Value-added Recycling Friendly Aluminium Alloys
Kimdanningskontroll for Optimaliserte Egenskaper

Fundamental investigations of Solute Clustering and Nucleation of Precipitation
SUP -Improvement

Norwegian-Japanese Al-Mg-Si Alloy

Multiscale modelling of hardening precipate interfaces in alloy design
Fundamental understanding of catalyst nanoparticles by atomic scale chemical imaging
Clinical applications of multiphoton microscopy

Spin- and charge flow in novel materials

The mechanisms of photoprotection in natural and artificial photosynthetic systems
Probing the soyrces of ultrahigh-energy cosmic rays

Nanomaterials for 3rd Generation Solar Cells

FME SOL - Norwegian Research Centre for Solar Cell Technology

Socially Robust Solar Cells, SoRoSol

Nanoscale Control of Mineral Deposition within Polysaccharide Gel Networks
Ultra-short pulsed Tm-doped fiber laser systems

Marine Laser Radar, MARTEK

Biopolymer Engineering, KMB

Responsive (bio)polymer matrices as Fabry-Perot

IKT-Oxides

Point Contact Investigations

Magnetodynamics of Nanostructured Metal Oxides

Aurora, French-Norwegian researcher cooperation

Project manager

Borg Anne

Borg Anne

Brataas Arne

Brataas Arne

Breiby Dag Werner
Breiby Dag Werner
Davies Catharina
Espy Patrick Joseph
Fossum Jon Otto
Fossum Jon Otto
Fossum Jon Otto
Gibson Ursula
Hansen Alex

Hansen Alex

Hansen Alex

Hansen Alex

Hansen Alex

Helvoort Antonius van
Holmestad Randi
Holmestad Randi
Holmestad Randi
Holmestad Randi
Holmestad Randi
Holmestad Randi
Holmestad Randi
Lilledahl Magnus Borstad
Linder Jacob

Naqvi Kalbe Razi
Kachelriess Michael
Reenaas Turid Worren
Reenaas Turid Worren
Reenaas Turid Worren
Sikorski Pawel
Sorokina Irina
Sorokina Irina

Stokke Bjern Torger
Stokke Bjorn Torger
Sudbe Asle
Wabhlstrem Erik
Wahlstrem Erik
Several

Sum

Amount

kNOK
87 453

Amount

kNOK
101

828
178
736
833

1 498
288
743
659
1531
4752
73
533

1 800
2682
62
25
636
620
844
264
223
2204
1356
658
920
193
762
755
1041
7728
124

1041
2494
152
245
1039
45
186
1829
49

42 730



CONTRIBUTION FROM OTHER FINANCIAL SOURCES

Contributors

SIU

EU FP7
Ser-Trendelag Fylkeskommune
Nordforsk
Kreftforeningen
Nordforsk

Statoil

Statens Strélevern

IFE

IFE

Nordiske Fond

EU FP7

SIU, NUFU-allocation

EU FP7
EU FP7
ESA

Norgesuniversitetet

Nordic Energy Research
SINTEF
NTNU sentralt

Total external accounts in 2010

Research Council/

kNOK 35331 (29 %)

Project name

PhD Programme

Magneto Caloritronics
Force-in-Action

Nordic Science Education Network
Transport av terapeutiske makromolekyl i tumorvev
Nordic Network in Soft matter Physics
Prof II, Roger Solli

Prof II, Tor Wehni

Prof II, Kenneth Knudsen

PCT2

NorTEMnet

C2CR - High Energy Interactions

Spatial and Seasonal variation in solar radiation

Luminescent polymers for in vivo imaging of amyloid signatures

MintWeld - Modelling of Interface Evolution in Advanced

Welding

XRMON

IKT-baserte laboratorieevelser og animasjoner i
fjernundervisning i fysikk

Nordic Centre of Excellence in Photovoltaics
XPS-analyse

Posisjoneringstiltak EUs 7 RP

Total financing in 2011 (kNOK)

Other sources
kNOK 43|24 (4 %)

Project manager

Andersen Jens O.,
Kachelriess Michael

Brataas Arne
Bungum Berit
Bungum Berit
Davies Catharina de Lange
Fossum Jon Otto
Head of Department
Head of Department
Head of Department
Head of Department
Holmestad Randi
Kachelriess Michael
Kjeldstad Berit

Lindgren Mikael

Mathiesen Ragnvald
Mathiesen Ragnvald
Persson Jonas

Reenaas Turid Worren
Raaen Steinar
Kildemo Morten

Sum

Government

kNOK 80788 (67 %)

Amount

kNOK
60

2204

354
32
51

154

127

134
21

228

422

661

1286

1021

60

320
107
94

7 346

50 076



AWARDS

Eirik Eik Svanes — Student of the year

Former student at the Department of Physics, Eirik
Eik Svanes, was awarded by Ragnar and Winnie
Mathisens University College Fund for best
graduated engineer student at NTNU.

Turid Worren Reenaas best team builder in 2011

At the 2011 graduation ceremony, the Faculty of
Natural Sciences and Technology honors and award
one staff member who has drawn attention as a team
builder. In 2011 Turid Worren Reenaas was — most
deservingly — awarded for her efforts to promote good
team spirit.

Prize for younger scientist to PhD Simen
Andreas Adngy Ellingsen

L. K. Lykkes Pris for Yngre Forskere 2011 (L.K.
Lykkes Prize for Younger Scientists 2011) was
given to former student at the Department of
Physics, Simen Andreas Adngy Ellingsen. The
ceremony took place at The Royal Norwegian
Society for Sciences and Letters, March 11, 2011.

Research Prize to Associate Professor Ragnvald
Mathiesen

Associate Professor, Ragnvald Mathiesen, was in
January 2011 awarded with a Nordic research price
for his research on congelation metals. The award is
given by the Jernkontoret, the Swedish Steel
Producers Association.


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

HIGHLIGHTS FROM THE ACTIVITY

Arne Brataas appointed as Fellow at the American
Physical Society

Professor Arne Brataas at the Department of Physics
has been appointed as Fellow at the American
Physical Society (APS). The appointment is based on
his research on electron spin: "Spin transport and
dynamics in magnetic nanostructures and mesoscopic
systems".

Alex Hansen head of IUAP

The International Union of Pure and Applied Physics
intends to assist in the worldwide development of
physics. In 2011 Professor Alex Hansen was
appointed head of the Commission on Computational
Physics (C20) and elected as the IUPAP Council Vice
President.


javascript:void(0);
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RESEARCH

DIVISION OF APPLIED PHYSICS AND DIDACTIC PHYSICS

Head of Division
Professor Patrick Espy

Staff

Professor Patrick Espy

Professor Ursula Gibson

Professor Robert Hibbins
Professor Morten Kildemo
Professor Mikael Lindgren
Professor Ingve Simonsen
Professor Irina Sorokina

Assoc. professor Berit Bungum
Assoc. professor Jonas Persson
Assoc. professor Knut Arne Strand
Assoc. professor Turid Worren Reenaas
Adjunct professor Phil Scott

Research staff

Post-doc Vladislav Dvoyrin
Post-doc Maria Jerdme
Post-doc Nikolai Tolstik
Post-doc Yap Seong Shan
Post-doc Xiaodong Yang

Overview

The D ivision of A pplied P hysics and D idactic
Physics consists of several research teams carrying
out r esearch w ithin the fields of applied o ptics;
laser  physics;, electron and ion physics;
atmospheric, energy and environmental physics, as
well as physics education (“didactic physics").

The applied optics group carries out advanced laser
spectroscopy and imaging of molecular systems in
biology a nd materials s ciences (Lindgren). T he
optics group also d evelops o ptical i nstrumentation
prototypes in polarimetry (Kildemo, Lindgren) and
theoretical modelling of optical properties of mate-
rials and surface reliefs (Simonsen). The Laser Phy-
sics gr oup develops a nd s tudies physics o f't he
advanced ul tra-short pu Ised s olid-state an d fibre
lasers for various applications (Sorokina).
Atmospheric, energy a nd e nvironmental physics
includes s tudies o f ¢ limate p rocesses, i ncluding
atmospheric dynamics, ¢ ompositiona nd U V-
irradiance, as w ellas t hei nfluence ofs olar
radiation and energetic particles on the atmosphere
(Espy, Hibbins Kjeldstad,). It also includes research
in r enewable energy s ources s uch a s ne w ( third
generation) s olar c ell t echnologies (Reenaas) and
new solar cell nano-materials (Gibson).

Studies of interfaces between fluid phases existing
in oi l and ga s r eservoirs a re pe rformed b y | ight
scattering methods ( Strand). Th e m odel sy stems
and s amples f rom a ctual g as a nd o il f ields a re
studied under reservoir conditions (at pressure up to

700 bar and temperature up to 180°C). The studies
are performed with the p urpose of improving
condensate and oil reservoir management and
production. In electron and ion physics one studies
electrical b reakdown in fluids and g ases (Lovaas,
Sigmond), breakdowninva cuumr elatedt ot he
Compact L inear Co llider ( CLIC)a tCE RN
(Kildemo),a ndt ransportof 1 onizedga ses
(Skullerud).

Research in p hysics ed ucation (Bungum, Pe rsson)
involvesr esearchi np hysicsa ndt echnology
education in schools as well as at university level.
The s ection al so co -ordinates the N ordic r esearch
network NorSEd, with grants from NordForsk.

For 2011 we have chosen to give a more thorough
account of three s pecific r esearch ar eas in at mos-
pheric a nd e nvironmental r esearch and phy sics
education, as well as in laser physics.

Research in physics and technology education

(B. Bungum, J. Persson)

Research a nd de velopment i nt he f ield i nclude:
Studies of how science and mathematics can play a
part in Design & T echnology projects in s chools;
studies of how teachers make use of participation in
authentic scientific practices; the role of physics in
engineering e ducation; students attitudes t owards
physics and learning physics du ring u niversity
studies; ICT-based teaching ap proaches to modern
physics; use of a nimations a nd s imulations i n
physics; and the use of video technology and video
analysis i n | aboratory w ork i n physics. S ome of
these activities are d eveloped as part ofin-service
physics courses for teachers through the KOMPIS
program.

Figure 1. How can Design and Technology contribute
to meaningful learning in science and mathematics in
schools?



The group is also involved in the S-TEAM project,
financed by EU’s Seventh Framework Programme
and coordinated by NTNU. This project involves
science e ducators from 14 ¢ ountries, and its main
focus is on inquiry-based learning in science. T he
group’s contribution to S-TEAM consist of material
for t eachers based onacas e o fb estpracticein
design & technology, as well as the analysis of how
design & technology projects can provide contexts
for learning in science and mathematics and reflect
authentic i nquiry in science. The research on
teaching in design & technology is also undertaken
in c ooperation w ith a r esearch group at F innmark
University College and colleagues at P rogram for
Teacher Educationat N TNU. The researchi s
classroom-based, m aking use of vi deo do cumen-
tation to investigate dialogues between teachers and
students a nd, int urn, pupils’ | earning out come
through t he p rojects. I n p articular, i t i nvestigates
how t he ¢ ross-curricular approaches to d esign &

technology, as prescribed by the curriculum, can be
realised with regardst ol earningin s cience an d
mathematics.

The gr oup has, int otal, four P hD s tudentsi n
physics and t echnology e ducation research, d oing
research o ni n-service ed ucation f orp hysics
teachers i n a uthentic r esearch ¢ ontexts, pu pils’
learning i n design & t echnology, t eaching of
physics i nen gineering ed ucation an dt eachers’
approaches t o i nquiry-based t eaching i n science,
respectively. We ar e al so t he co ordinator o f't he
Nordic researchn etworki ns cience e ducation,
NorSEd, w ith fi nancial s upport fr om N ordForsk.
The network organizes joint PhD training across the
Nordic c ountries and workshops for PhD s tudents
and researchers.

Members of t he g roup ha ve be en ¢ entral int he
publication of the first p hysics e ducation book in
any S candinavian 1 anguage ( Angell, Bungum,
Henriksen, K olste, Persson & Renstrom: “Fysikk-
didaktikk”, Hegskoleforlaget2 011). T heb ook
provides for research-based approaches to phy sics
teaching.

Atmospheric dynamics at southern mid-latitudes
(R.E. Hibbins, R. de Wit)

As part of a collaboration with the British Antarctic
Survery a nd t he U niversity of L eicester, U K, a
SuperDARN radar ha s be en de ployed a t G oose
Green in the Falkland Islands (52S, S9W) to study
the structure and influences of atmospheric gravity
waves an d tides, and t o m easure charged p article
precipitation from the outer radiation belt.

Data from the first year of operation have been used
to characterize the seasonal variability in the mean
winds, atmospheric tides and planetary waves in the
upper mesosphere over the South Atlantic.
Thisisar elatively uncharted ar ea ofthe Earth's
middle a tmosphere, be ing f urther n orth than the
Antarctic s tations, y et t oo far s outh for ground-
based o bservations f rom Australiaa nd S outh
Africa. Yetitis p erfectly p laced for i nter-hemis-
pheric ¢ omparisons with thel argea rrayo f

10

European an d N orth A merican radar s tations a t
similar northern latitudes.

Figure 2. The F alkand Islands SuperDARN radar at
Goose Green (photo Neil Cobbett, BAS)

The data s how significant differences in the large
scale behaviour of the southern mid-latitude middle
atmosphere compared to the north. In particular the
well-known 12- and 8-hour tidal oscillations in the
winter m iddle a tmosphere are s hown to be much
stronger in the southern hemisphere than the north.
These data provide an exacting test a gainst which
global models of large scale atmospheric dynamics
must be compared.

0
JEMAMI JASOND
month

0
JFMAMI JASOND
month

Figure 3. Hourly me an n orthwards (I eft p anel) and
eastwards (r ight p anel) winds n ear 90 k m al titude
plotted as month of year and hour of day.

This work I detailed in: Winds and tides in the mid-
latitude S outhern He misphere upper m esosphere
recorded with th e F alkland I slands SuperDARN
radar, R. E. Hibbins, M. P. Freeman, S. E. Milan,
and J. M. Ruohoniemi, Ann. Geophys., 29, 1985—
1996, 2011, doi:10.5194/angeo-29-1985-2011



Laser Physics

(1. Sorokina, V. Dvoyrin, D. Klimentov,. N. Tolstik
and N. Bertron)

The group works in the field of Photonics, Atomic
and Molecular Physics, as well as laser applications
in the fields o f laser-ranging, r emote-sensing a nd
Biomedical O ptics, with the following t hree m ain
directions:

o Ultrafast, mid-infrared, solid-state |  aser
technology: development of the novel ultrafast
and broadly tunable l asers in the mid-IR (A>
2 um) based on new laser materials (new NFR
NANO 2021 project N219686 “Advanced Cr-
doped II-VI materials for medical lasers”)

o Novel all-fibre pulsed laser systems based on new
active fibres and 1 aser de signs, o perating a t
lum, 1. 55pumand 2 pm(FRITEK/191614
project “Ultrafast Tm-fibre laser systems”)

o Applications: application of these sources to high-
resolution spectroscopy, trace gas and remote-
sensing, L IDAR, ranging a nd imaging. T his
research i s car ried outt ogether wi tht he
Norwegian and European industry in frames of
the EU ERA-NET project MARTEC MLR.

Ultrafast mid-IR solid-state laser technology
Ultrafast 1 aser d evelopmenth asb een aco re
expertise of the group. It includes de velopment o f
the novel ultra-broadband, solid-state laser systems,
generating e xtremely s hort femtosecond p ulses in
new wavelength r egions. T he w ork ha s a s trong
emphasis on exploiting n ovel 1 aser m ediaa nd
developing v ersatile u ltrafast 1 aser s ystems w ith
broad s pectralc overagef ors cientifica nd
technological applications. Recent results include:

Figure 4. Ultra-broad, ~1400 nm c ontinuous t uning
of Cr:ZnSe laser.

e The first femtosecond Cr**:ZnS$ laser operating in
the mid-IR (2.4 pm) and producing 69 fs pulses
(corresponding to only a few optical cycles at this
wavelength). T he s ystem ope rates i n S ESAM-
and Kerr-Lens m ode-locked regimes, r ealized in
both ne gative a nd p ositive di spersion r egimes,
producing a record high 0.75 W average po wer
directly from the oscillator.

e The Cr:ZnSe and Cr:ZnS lasers have the broadest
continuous t uning r ange a mongst e xisting 1 asers
of over 1400 nm, extending from 1.95 to 3.35 um
(Fig. 1), an important wavelength range otherwise
called the*“ molecular f ingerprinto f the
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atmosphere”.

e The first fibre delivery of such short pulses in the
soliton regime using a ZBLAN fibre.

e Continuum generation centred at 2.5 um.

Novel all-fibre pulsed laser systems

Ultrafast | aserd evelopmenti san otherco re
expertiseo ft heg roupa ndi ncludest he
development of novel fibres and fibre laser systems,
generating nanosecond to femtosecond pulses.

One oft he majora ssets,s ervinga s af uture
guarantee of s uccess in theno vel fibre laser
development is a recently installed Fibre Drawing
Facility, funded by the NFR AVIT p roject “Fibre
drawing tower for advanced nanocrystalline doped
and photonic crystal fibres”.

Figure 5 . The e ngineers t eam r ight upo n Fibre
Tower installation (fr om left to r ight: D aniel S kére,
Oddbjern Grandum and Mika Pesonen)

The first silica glass fibre, which was successfully
drawn on the tower, was demonstrated to be of the
highest o ptical q uality o n par with ¢ ommercial
fibres. In the meantime, w e i nvestigated t he ne w
fibre compositions and were s uccessfully a ble t o
develop the first ultra-short pulsed Tm-fibre laser at
2 pm.

KEY REFERENCES:
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Overview

Ther esearchi s pr esented un dert he following
headings: Medical p hysics an d t echnology, B io-
polymers an d bionanotechnology, and  Photo-
biophysics. 1 nthe 1 atter s ection, a n e xample of
ongoing r esearch, on ph otoprotection in na tural
photosynthetic systems, is described in more detail.

Medical physics and technology

Monte Carlo study of dose distributions from a
linear accelerator o perating with and without a
flattening-filter

(S.Sau rA Imberg, J . F rengen, T . Lindmo)
6 MV p hoton be ams f rom ¢ onventional | inear
accelerators operating with a flattening filter have a
long t raditioni nr adiotherapy. T hus, clinical
experience from this radiation quality isw ell
established. F or e xample, t he ¢ ombination of'i ts
dose b uild-up a nd a ttenuation in tissue has made
this ph oton quality po pular f orb reastc ancer
treatments. With t he i ntroduction ofi ntensity-
modulated r adiotherapy ( IMRT), t he flattening
filteri nc onventionall ineara cceleratorsi s
principallyn ol onger needed,a nds o-called
flattening-filter-free ( FFF) beams h ave g ained
interestt he p astf ewy ears. T he m ost striking
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Figure 1. Dose cross-profiles of 40 x 40 cm? fields at 5
cm de pthin w ater, as a fu nction of d istance f rom
central axis (C AX). FF: field with fl attening filter in
place; FFF: field without fl attening filter (fl attening-
filter-free). The fields ar e also s pecified ac cording to
the energy of the electrons incident on target.

difference from conventional beams (with flattening
filter: FF) is characteristic bell-shaped fluence and
dose profiles ofthe F FF beams (see Fig. 1). In
addition, when the filter is removed, a significant
increase in the output is achieved, which should be
an advantage considering reduction o f't he out -of-
field dose.

Itha sbe en theg oal oft he present studyt o
investigate a nd ¢ ompare s ome of t he d osimetric
properties of FF and F FF beams froma modern
Elekta linear accel erator. A ¢l inical p reference
might be to maintain the characteristics of the depth
dose distribution. The present study shows that this
can be achieved by increasing the incident electron
energy o n t he | inear accel erator t arget f rom 6 .45
MeV to 8.0 MeV. This was found to simultaneously
reduce t he o ut-of-field dos e for regions <20 cm
from the field border by 10-30 % compared to the
original FF situation.

Delivery of n anoparticles i n t umour tissue a nd
cells

(C. de Lange Davies, N. Reitan, S. Lelu, Y. Hansen,
M. Afadzi, S. Eggen, S. Hak, Y. Morch)
Nanomedicine s uch a s 1 iposomes, na noemulsion,
polymers or proteins carrying drugs are promising
cancer t herapeutic ag ents. Due to the 1 eaky b lood
vesselsi nt umourt issue,t herei sa hi gher
accumulation of't he t herapeutic a genti n tumour
tissue than in normal tissue. However, the tumour
uptake is 1 ow and t he di stribution he terogeneous.
The aim of our research is to study the mechanism



and improve the delivery of nanoparticles. In 2011
we have focused on three main projects:
Characterization of na noemulsions andth eir
behaviour in cells and in tumours growing in mice.
Multifunctional n anoparticles (NP) combining
contrast agents for imaging and therapeutic a gents
have o pened new possibilities i n ¢ ancer t herapy.
The e ffects of NP surface p roperties such as
hydrophilic p olyethylene glyc ol ( PEG) s urface
coating density and targeting to specific cell surface
receptors in cell culture and in tumours growing in
mice, w ere studied. Accumulation i n t he t umour
occurred more rapidly for the targeted than for the
non-targeting nanoemulsion, and the P EG de nsity
had a strong effect on NP targeting efficacy.

Figure 2. Confocal 1 aser s canning i mages of tu mour
tissue an d b lood ve ssels (gr een) i n mi ce, comparing
targeted (blue) and non-targeted (red) nanoemulsions
with 5% PEG (left) and 50% PEG (right).

Ultrasound mediated drug delivery.

Ultrasound ( 300 kH zand 1 M Hz) e nhanced th e
uptake and improved the distribution of liposomes
containing t he ¢ ytotoxic dr ug do xorubicini n
prostate tumours growing in mice. Polymeric NP of
poly(butylcyanoacrylate) wasd eveloped and
characterized. These NP have the ability to stabilize
gas bubbles thereby forming particles to be used for
ultrasound i maging a nd delivery o ft herapeutic
agents. Chemical degrading and ultrasound released
drugs from the N P. Cellular uptake of the NP by
endocytosis and the effect of ul trasound and gas
bubbleso n cellularu ptake were studied.

Figure 3. Confocal laser s canning i mages of prostate
cancer in untreated mice (left) and mice treated with
ultrasound (r ight) after injection of liposomes (blue)
containing drug taken up by cells (green), and blood
vessels (red).
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Chitosan as a DNA carrier in gene therapy.
Chitosans ar e p ositively ch arged polysaccharides
which i nteract w ith the n egatively charged D NA
thereby forming NP. The endocytic pathways of NP
formed by c¢ hitosans howingl owa nd high
transfection ef ~ ficiency w  ere determined.
Furthermore, the i mportance of coating the DN A-
chitosan ¢ omplexes with PEGtom aket he N P
mobile t hrough c ollagen gels w hich m imict he
extracellular matrix, was demonstrated.

Clinical applications of multiphoton microscopy
(C. de L ange Dav ies, M . Lilledahl, M . Kildemo,
P.G. Ellingsen)

Multiphoton microscopyi sa ni dealt ool for
studyingm any bi ological molecules. M any
important such molecules like collagen, elastin and
many lipids, can be imaged without any exogenous
stains, t hereby s implifying i n vi vo i maging a nd
providing the potential for clinical applications. Our
research aims to identify such clinical applications,
developt hen ecessaryan alysis tools,a nd
understand t he bi ological r elevance o f the data to
develop multiphoton microscopy as a clinical tool.

We are currently focusing on two clinically relevant
applications: a therosclerosisi n arteries an d
osteoarthritis in c artilage. Through a c ollaboration
with the Beckman Laser Institute at the University
of California, Irvine, we have shown that stimulated
Ramans cattering( SRS)m ayb e usedt o
differentiate between different types of lipids (e.g.

Figure 4. Collagen fibrils from the superficial layer
of cartilage i maged w ith non-linear mi croscopy
forms an i nterconnected s tructure which i mparts
mechanical strength to the tissue.



cholesterola nd f attya cids)i na therosclerotic
plaques. I n a ddition, w e s howed t hat t he combi-
nation of SRS with second harmonic generation can
beus edt o differentiate a morphous 1 ipids f rom
crystalline lipids (e.g. cholesterol crystals).

For cartilage we are in the process of establishing
methods for three dimensional, quantitative analysis
of collagen networks, based on sophisticated image
analysis of s econd harmonic ge neration images.
Through the year we have established collaborators
in the clinical area and in stem cell research where
we plan to employ these techniques. We have also
extended o ur c ollaboration with the biomechanics
field w here we a re e mploying nonlinear i maging
techniques to derive biomechanical parameters.

Biopolymers and bionanotechnology

Biopolymer m esoscale s tructural or ganization
and interactions

(B. T. Stokke, K. Psonka-Antonczyk, D. Barriet, K.
Gawel, A. Padol, M. Gao, T. Sherstova)
http://home.phys.ntnu.no/brukdef/prosjekter/biopol
ymerphysics/

Ourr esearch f ocuses o n mesoscale s tructure
formationa ndi nteractions w ithinb iological
macromolecules. T his research field i ncludes t he
internal a nd c ollective o rganisation o f biological
polymers that is crucial for life, and the knowledge
obtained forms a ba sis f or various t echnological
exploitations. We a re c urrently pur suing r esearch
topicsa se .g., polyelectrolyte c omplexation,
biopolymer multilayers and gels, (1,3)-p-D-glucans
and their interactions with polynucleotides, physics
of e nzymatic mode of a ction, r esponsive gelsas
biospecific s ignalt ransducers, and na noscale
studies of toll-like receptors. In addition to classical
ensemble a veraging t echniques, a pplication of
single-molecule techniques is a distinctive facet of
our a pproach t o t ackle ¢ ore i ssues w ithin t hese
topics. See the website for further information.

In2 011, w e r eported o n a pplication o ft he hi gh
resolution interferometric platform for determining
hydrogel s welling r esponse. T he f ocus w as on
optimizing hydrogel swelling response by selection
of molecular parameters in DNA-hybrid hydrogels.
The DNA-sensitive hydrogel comprised sensing (S)
andbl ocking( B)ol igonucleotide  pairs
copolymerized w itht hen etworka nd forming
reversible c rosslinks in addition to stable c ovalent
ones. Oligonucleotide probes (P) complementary to
S with longer complementary regions compared to
B result in competitive replacement of S-B strands
(Fig. 5). T he associated d estabilization o f D NA
crosslinks resultsi nc hangeso ft he hy drogel
swelling. S -B dioligonucleotidic c rosslinkers w ere
designed w ith various basepairs in the hy bridized
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regions. The swelling of the hydrogel was faster the
higher t he t emperature an dcl osert ot he S -B
melting p oint. T he da ta s hows direct co rrelation
betweent heki neticsof s trand di splacement
reaction and hydrogel swelling rates and provides a
direction for further application of DN A-sensitive
hydrogels. A concept for extending functionality of
the DNA-polymer hy brid hydrogelsw as
implemented by e xtending t he ¢ onnectivity of the
hybridized ds DNA segments. T his a llowed f or
making swelling r esponse t hat e ither d isplay a
Boolean OR or AND character.

Figure 5. Schematic illustration of ¢ ompetitive d is-
placement of s SDNA p robe m olecule (P ) displacing
the hybridized dsDNA sequence between the sensing
(S) and blocking (B) ssDNA.

Amyloid s tructures s tudied by a tomic f orce
microscopy ( AFM) a nd t otal i nternal r eflection
fluorescence microscopy (TIRFM) was carried out
in collaboration with M. Lindgren and international
partners. Duet oa bnormal a lterationso fi ts
secondary structure, a protein can form aggregated
insoluble f ibrils t hat a re de posited e xtracellulary,
leading to amyloidosis. Abnormal accumulation of
amyloids i sa ssociated with m any
neurodegenerative di seases: s ystemic a myloidosis,
Alzheimer's d isease, m aturity o nset diabetes, an d
thep rion-relatedt ransmissibles pongiform
encephalopathies. W e study i nsulin a myloids t o
resolve the structure and organization at the level of
single aggregates. Amyloids used in this study are
labeled with newly designed fluorescent probes that
can be p otentially us ed a s bi omarkers t o i dentify
amyloid a ggregates i n histopathological s tudies.
AFM offers a p ossibility t o v isualize i ndividual
amyloid s tructuresr evealingt he detailed
ultrastructure a t na noscale. When ¢ ombined w ith
the TIRFM, a very sensitive tool to visualize single
fluorophores, the ultrastructural information can be
colocalized w ith t he f luorescent s ignal o riginated
from the bound probes.

Single molecule techniques in bionanotechnology
(M. Sletmoen, K.E. Haugstad, N. B. Arnfinnsdottir,
J. Nilsen-Nygaard)

In 2011 we have us ed the sensitive force pr obes
AFM and o ptical t weezers ( OT) t o q uantify t he
strength and lifetime of several different systems of
intermolecular bo nds. T he examples i nclude OT


http://home.phys.ntnu.no/brukdef/prosjekter/biopolymerphysics/
http://home.phys.ntnu.no/brukdef/prosjekter/biopolymerphysics/

studies of repair proteins binding to DNA (Fig. 6),
OTa nd A FM studies of bi nding of enzymes
involved i n bi osynthesis o f p olysaccharides f rom
precursor p olymers, and A FM (Fig. 7 )a nd OT
studies o f's elf-associationo fg lycoproteins
presenting carbohydrate can cer an tigens, possibly
leading t 0 a ctivation of m ucin a nd m ucin-type
receptorsb ys elf-associationo ncel Is. By
quantifying the s trength a nd1 ifetimes o f's elf-
associations o ccurring b etween g lycoproteins w ith
different carbohydrate decoration patterns, we have
also t aken t he first s teps t owards unraveling t he
mechanism governing such interactions. In 2011 we
also initiated studies of micro- and nano emulsions
using opticalt weezers, aiminga to Dbtaining
information r elatedt o physical p roperties a nd
controlled stability of such emulsions.

Force [nN)

=

Figure 6. Optical tweezers used to study binding of
UNG proteins, involved in damage r epair of D NA,
to DNA. Laser beams are used to tr ap polystyrene
beads. D NA1i sattac hedtoa3. 05 pms ized
polystyrene be ad t hrough a streptavidin — biotin
complex, an d U NG is attac hedtoa2 pms ized
polystyrene bead through a His-Ni>*-NTA complex.
The strength as well as other characteristics of the
UNG-DNA interaction is q uantified th rough force
vs distance curves.

o

Nanameter

Figure 7. Setupu sedt orev eal enhanceds elf-
association of mucins p ossessingth e T an d T n
carbohydrate cancer antigens at the single-molecule
level. Illustration from Haugstad, KE; Gerken, TA;
Stokke, BT: D am, TK ; Brewer, CF; and Sletmoen,
M., Biomacromolecules 2012.

Soft1 ithography t echniques, 1 ike m icro ¢ ontact
printing wi th e lastomer stamps, provide an easy,

cheapa ndr eproducible method f or creating
chemically patterned surfaces with features down to
the s ub-micrometer r ange. I n 2011 w e i nitiated
work in the N TNU N anolab, wh ere we produce
PDMS s tamps w ith f eatures i nt he m icrometer
range usingbot hU V- andel ectricb eam-
lithography. Micro c ontact pr inting i s performed
with t hese s tamps t o p attern p roteins o nto g lass
surfaces in order to control bacterial adhesion to the
surfaces. T his p atterningp rocess al lowst he
production of's ingle c ell a rrays of | ive bacteria.
These arrays of bacteria will be used for mapping of
the be havior of i ndividual c ells i n po pulations of
bacteria ina n efficient m anner, while strictly
controlling the environment of the bacteria.

Bionanotechnology

(P. Sikorski, F. Mumm, M. Olderoy, M. Xie, K. M.
Beckwith)

The biomineralisation p roject wa s ¢ oncluded i n
2011. S everal publ ications we rec ompleted
including description of m echanical p roperties of
mineralised h ydrogels ( inc ollaboration w ith
Birmingham U niversity), e nzymatic mineralisation
process an d f urther d etails o n calcium carbonate
crystallisation. R esults obtained have been used in
pilot e xperiments, a iming at c reating human b one
model in mice.

Figure 8. Hela cells on nanowire surface. Photo: Kai
M. Beckwith.

In our research we extensively use NTNU Nanolab,
both for characterisation of biomaterials, as well as
for development of new nanotechnology-based
devices for ¢ ontrolled delivery o f m olecules i nto
living cells. In 2011 we have developed a method to
make a transparent nanowire-based cell impalement
devices uitablef ord etailed cel I-nanowire
interaction s tudies. T hose are currentlyusedin a
number o f's tudies, w here w et estde livery of

biological m olecules into v arious cell types. W e
have a lso ¢ ontinued working o n polymer ba sed
superhydrophobic s urfaces and how they c an be
used to control cell behaviour.



Photobiophysics

Photosynthetic systems and pigments

(H. Li, T.B. Melo, K.R. Naqvi)

This report will deal exclusively with our work on
photoprotection in natural photosynthetic systems.

Photosynthesis,t he pr ocessc arried outby
photoautotrophic or ganisms f or ¢ onverting carbon
dioxide and water into carbohydrates and dioxygen
(0,), occurs in two steps: the first consists of light-
harvesting, which commences with the act of light
absorption by a n a ntenna system, a Iso ¢ alled a
light-harvesting complex, and ends with the transfer
of the absorbed energy to the reaction centre (RC),
where ch arge-separation, the s econd s tep, ta kes
place. We have be en e ngaged in s tudying photo-
protection in each of these stages.

When e xposed to more light than is necessary for
carrying o ut ph otosynthesis,a ph otosynthetic
organism needs photoprotection. Excess light leads
to the formation of singlet oxy gen, a highly toxic
reagent. Inph otosynthetic organisms, 'O, is
generated during a n e ncounter be tween a ground
state O, molecule and a chlorophyll (Chl) molecule
ini tst riplete xcited s tate; p hotoprotectioni s
achieved by quenching the Chl triplet beforeitis
able to sensitize the formation of '0,.

Figure 9. The spatial arrangement of molelcules of
Chlb and Car molecules in monomeric LHCIIb.

Antenna Complexes

In higher plants a n i mportant r ole i s pl ayed by

LHCIIb, t he major | ight-harvesting ¢ omplex o f
photosystem II (P SII). It i st he mosta bundant
protein in the thylakoid membrane (the site of light-
dependent reactions in the chloroplast) and contains
about half of its Chl content, and it is involved not
only in light-harvesting but also in photoprotection
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(through a n e fficient q uenching o f Ch 1t riplets).
LHCIIb consists of three similar subunits (LHCIIb
monomers) i nat rimeric s tructure. T he i dentifi-
cation, position and orientation of all pigments are
known; e ach m onomer bi nds, i n a dditiont o0 s ix
molecules of C hlp and eightof C hla, fo ur
carotenoid ( Car) molecules, t wo a re 1 utein (Lut)
molecules and one each o f neoxanthin (Neo) and
violaxanthin ( Vio). F igure 9, w hich p rovides a
representation displaying only the chromophores of
our interest, s hows t hat m onomeric L HCIIb1i s
organized a s t hree t ransmembrane he lices ( A, B,
C),a ndt wo amphipathic shorter helicesa tt he
luminal side, named E and D.

Weh ave s tudied L HCIIb w ild t ype ( WT) a nd
several mutants in which five amino acids glutamic
acid ( E)-49, histidine (H)-120, serine (S)-123,
valine (V)-118 and tyrosine (Y)-112 in the lumenal
loop r egion have been ¢ hanged t o gl ycine ( G),
leucine ( L), glycine ( G), an d phenylalanine ( F),
respectively, b y site-directed m utagenesis. A 11
mutagenesis o ccurs in helix E r egion a nd af fects
mainly t he Ch 16 domain. T he diversity of t he
results defies synopsis in the limited space available
here; suffice it to say, however, that that the domain
with a ntiparallel s trands (helix E a ndt he ] oop
between helix E to C) plays an im portant role in
photoprotection, and thatno ne of the m utants
provides better protection than WT.

Reaction Centre of PSII

The yield of 'O, formation is particularly high in
the R C of photosystem I1 (PSII), where the donor
tripleti sp roducedt hrought her adical pa ir
mechanism, which comes into play when electron
transfer o n i ts a cceptor s ide i s i nhibited, o r t he
plastoquinones, denoted QA and QB, are removed
or doubly reduced. The PSII RC from higher plants
was t he f irst b iological s ystem i n w hich d irect
emission at 1270 nm from 'O, with an endogenous
origin was o bserved. T he pi gment a rrangement
(depicted in Fig. 10) in the PSII RC imposed by the
protein matrix of the D 1-D2h eterodimer is
unfavourable for e fficientt riplet-triplet e nergy
transfer from 3P to B-Car, because the two [-
carotene (p-Car) molecules are far from the acces-
sory C hl m oleculei nt he D1 p rotein ( ChlD1),
where the triplet population is mainly localized, and
only a minor population isin the primary do nor
P680,d enoted P Dl a ndP D2. Hereafter, 3P
represents the total population of Chl triplets in the
PSII RC (i.e.,3 ChID1 and 3P680i n thermal
equilibrium). The two B-Car molecules play an only
marginal p hotoprotective r ole a gainst 'O, within
the PSII RC, and the pigments and the D 1 protein
oft he P SII RC r emain ve ry v ulnerable d uring
photosensitation of 'O, by 3P.



Over the past d ecade, ef forts h ave been made to
gain a b etter understanding o f a lternative p hoto-
protective m echanisms, m ediated by ot her q uen-
chers of '0,, amongst them a-tocopherol (vitamin
E) and plastoquinol.

Figure 10. Pictorial representation of the location of
p-carotene a nd t he ch romophore which s ensitizes
1

0,.

Investigating th e pho toprotective role of o-
tocopherolw aso urm aino bjective, buti ts
hydrophobicity presented a major challenge, for it
precluded the addition of a-tocopherolt oa n
aqueous s uspencion of R C. T his o bstacle wa s
overcome by using T rolox, a w ater-soluble a na-
logue of a-tocopherol, and adjusting c onditions so
that o ur results acq uire p hysiological r elevance.
Trolox has two dissociable protons, with pK values
of 3.89 for the carboxylic group and 11.92 for the
hydroxyl group (also present in o-tocopherol),
which affect its solubility in aqueous media.
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On the basis of these dissociation constants, Trolox
can b e eas ily dissolved i n neutral an d b asic p H-
adjusted s olutions, 0 ri tc anbe solubilizedi n
detergent micelles in unbuffered aqueous media. In
spite o f't he s tructural difference b etween Trolox
and a-tocopherol, the chromanol group of vitamin E
in biological membranes is exposed to the aqueous
surrounding m edium and T rolox i s found on t he
surface of1 ipid m odel m embranes o r detergent
micelles in unbuffered solutions. Although the total
bimolecular rate constant for the scavenging of 'O,
by Trolox was known to be approximately half of
that for a-tocopherol, the use of Trolox in this study
allowed us to determine the ratio between the total
and ¢ hemical b imolecular r ate co nstants f or t he
scavenging of 'O, in a queous b uffer, w here P SII
RC and Trolox are dispersed homogeneously. P SII
RC (instead of P SII) p reparations were usedt o
facilitate the a ccessibilityo fT roloxt ot he D 1
protein and the pigments housed inside the PSII RC
protein matrix. Our results clearly show that Trolox
can photoprotect the surface-exposed regions of the
D1-D2 heterodimer from pho todamage on ly when
Trolox is in the detergent micelles close to the PSII
RC, but not when it is freely dissolved in the buffer.
This photoprotection requires a high level of
consumption of Trolox. Although Trolox succeeds
in p hotoprotecting t he s urface-exposed dom ain of
the D1-D2 heterodimer, the PSII RC pigments and
the membrane region of the protein matrix of P SII
RCareleft vulnerablet o 'O, in the s ituations
examined here. B y e xtending t his ¢ onclusion t o
other studies conducted with a-tocopherol, we
propose that, as far as PSII in vivo is concerned, o-
tocopherol might photoprotect the surface-exposed
regions oft he D 1 a ndD 2p roteins, butt he
protection of P680 seems highly unlikely.
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Overview

The division carries out research within physics of
soft and complex materials. The phenomena studied
include: N anostructured s urface al loys, cl ay-
containing s ystems, bi opolymers, s pontaneous a nd
guided s elfassembly of nanoparticles o f various
kinds, di ffusion pr operties i n na noporous media,
anomalous diffusion processes, mechanical proper-
ties o f r ough surfaces, brittle fracture, m echanical
properties o f granular m edia, m ultiphase flow in
porous media.

The r esearch co mprises t he u se o fe xperimental
methods, ¢ omputational m ethods a nd t heoretical
methods.

The list of the experimental instruments and facili-
ties s ituated a t the d epartmenti sl ong: X -ray
photoelectron s pectroscopy ( XPS); u ltraviolet
photoelectron s pectroscopy ( UPS); 1 ow e nergy
electron diffraction ( LEED); p hotoemission e lec-
tron microscopy (PEEM); temperature programmed
desorption (TPD) s pectroscopy; a r ange of U HV
sample pr eparation t echniques; wi de- and s mall-
angle X -ray s cattering; s tatic a nd dynamic 1 ight
scattering; | ight m icroscopy; a tomic f orce micro-
scopy; measurements o fd ynamic v iscoelastic
properties of soft materials (rheology); microcalori-
metry; t hermo-gravimetry; dynamic el ectro-optic
properties o f's oft m aterials; ¢ ircular dichroism;
isolation and purification of nanoparticles including
biopolymers.

Using computational me thods we s tudy v arious
complex phenomena including flow in porous
media, fracture and fracture networks.
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The theoretical s tudies are mainly on ¢ ondensed
matter physics and statistical physics.

Survey of research activities

Experimental investigations of soft and complex
matter: From nano to macro.

(J.O. Fossum)

The research group has during several y ears focu-
sed on basic understanding of problems within soft
and c omplex m aterials, in particular p hysical phe -
nomena in soft matter using synthetic nanolayered
silicates ( clays), as p hysical co mplex model s ys-
tems. M ain phy sical phe nomena s tudied i n t hese
systems include flow and diffusion processes,
intercalation processes, s pontaneous s elf-orga-
nization into liquid crystalline phases in systems of
nanoplatelets, and guided self-organization i nto
electro-rheological a nd magneto-rheological s ys-
tems w ith s mart material p roperties. The m ost
important e xperimental methods us eda t N TNU
include standard microscopy, as well as AFM and
STM; rheology in external applied fields (magnetic
or electric); visible light s cattering; and wide- and
small-angle X -ray s cattering. S ynchrotron X -ray
scattering i s performed atE SRFi n G renoble,
France, LNLS in Campinas Sao Paulo, Brazil, PAL
in P ohang, S outh K orea, M axlab L und University
in Sweden. Small-angle-neutron-scattering (SANS)
studies ar e performed at I FE, K jeller. M agnetic
mesonance-spectroscopy a nd -imaging ar e p er-
formed in collaboration with Universidade Federal
de P ernambuco, Re cife, Br azil. O ther i mportant
international ¢ ollaboration is with U niversity
Paris7, ESPCI-ParisTech, University Rennes 1 in
France, U niversity of A msterdam, University of
Havana C uba, Universidade de Brasilia and other
institutions in Brazil.

Figure 1. Electric field in duced s elf-organization of
clay particles forming a belt on the surface of a micro
oildroplet. (Alexander Mikkelsen, Knut Kjerstad, Jon
O. Fossum)
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Figure 2. We have shown experimentally that gaseous
CO, intercalatesi nto th ei nterlayer s pace of a
smectite clay at conditions not too far from ambient.
(Hemmen et.al. Langmuir 28 1678 (2012))

Fracture a nd t ransport i n d isordered s ystems,
growth p rocesses, two-phase flowi np orous
media

(4. Hansen)

Our g roups tudyc omplex p henomenaus ing
computational methods. We study two-phase flow
in porous media under steady-state conditions, i.e.,
when the macroscopic flow parameters have stable
averages. This state can be described through non-
equilibrium thermodynamics. We are collaborating
with P rofessor S igne K jelstrupa tt he N TNU
Chemistry Department on this. We are also
collaborating with Professor Knut Jergen Maley at
the U niversity of O slo who does e xperiments on

steady-state f lowi nt wo-dimensional m odel
systems. An interesting result that has come out of
this w ork i s t he r ecognition t hat t wo-phase f low
under s teady-state c onditionsh asa ne ffective
rheology t hati si ndistinguishable f romt hato f
Bingham f luids — i.e.acl asso fn on-Newtonian
fluids - inp orous media. T his] eads ton on-
linearities i n t he e ffective p ermeability w hich a t
present is not taken into account in any reservoir
simulators.

Our work on brittle fracture continues with a focus
on the possible transition between a percolation-like
fracture processes on small scales to a f luctuating
elastic line process on larger scales. We use nume-
rical models for this work. In particular, we have
developed a model thatis capable of following a
mode | fracture | ine i ndefinitely t hrough creating
material in front of the fracture line and removing
material b ehindi t. With t hism odel, w e h ave
observed t he transition between t he t wo f racture
processes.

We a re s tudying hydraulic fracture — i.e.t he
creation of  fractures thr ough h igh pr essure —
through ¢ ollaboration w itht he S INTEF Ro ck
Physics Group. We have de veloped a ne twork
model ba sed on poroelastic be ams f ollowing t he
Biot equations.

We continue our work on devising a description of
fracture ne tworks us ing a duality transformation.
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This gives the possibility of using all the new tools
that ha ve be en de veloped over t he | ast y ears for
describing complex networks.

We study the permeability of newtonian and n on-
newtonian fluids in single fractures in collaboration
with Dr. Harold Auradou and Laurent Talon at the
Universit¢ de ParisSud at Orsay. The most
important resulti n2 0111 nt his projecti st he
identification of a s ingle 1 ength s cale c ontrolling
both the permeability and the dispersive first-arrival
time distribution.

Figure 3. Hydrofracture pattern in a porous medium
(Berea s andstone) afte r an i ncompressible fl uid h as
been injected at the center (B. Skjetne).

Figure 4. Stress distribution in the (computer gene-
rated) berea sandstone sample above (B. Skjetne).

Properties of supported metal surface structures
(Steinar Raaen and Armen Julukian)

Itha s beenl ongk nownt hatt hea dsorption
properties o f supported metal nanostructures di ffer
fromt hose oft hes olids urface. The ¢ atalytic
activity o fs mall g old particles r epresents an
interesting example, since 1ow-index gold surfaces
are known to be noble and inactive t owards m ost
molecules. T he fundamental que stion i s the refore
which s ize-related pr operties maket he gol d
nanoparticles catalytically active. Nano-particles of
gold ¢ an, f or instance, ¢ atalyze C O oxidation a t



room temperature and below, which is significantly
lower t han t he t emperatures ne eded us ing m ore
traditional supported metal catalysts. In addition to
possessing t he ¢ atalytic p roperties o f't he s ingle
crystalline substrate from the same material, a metal
nanoparticle array contains new degrees of freedom
which i nfluence t he r eaction o utput. T hese ar e
particle size and s hape, and the interface between
the particles and the support, which typically is an
oxide surface on which the particles are deposited.

Figure 5. AFM i mage of s elf-assembled pl atinum
nanostructure on pyrolytic graphite.

The s tructures m ay be f ormed by s elf-assembly
following e vaporationonw  eakly in teracting
substrates a s sh owni n Fig.5 for pl atinum on

graphite, or they may be formed by dispersion of
nanoparticles o n the substrate. It h as b een found
thata ne ffectived imension oft he metal
nanostructures may be defined based on the metal
core level shift for metallic structures supported on
nonmetallic s ubstrates. C ore 1 evel p ositions f or
palladium structures on carbon are shown in Fig.6.
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Figure 6. Photoemission core level position for Pd 3d
as a function of amount Pd on graphite.

The a dsorption pr operties of a s upported m etal
structure depend on the number of c orner-, e dge-
and surface-atoms, atom-substrate interactions, and
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well a s the potential of the nanostructure. A
comprehensive un derstanding of a dsorption on
nanostructures requires detailed studies of all these
aspects, a nd s till many que stions remain una ns-
wered. O ngoing e xperiments us ing p hotoemission,
temperature pr ogrammed desorption, scanning
electron microscopy, and atomic force microscopy
are addressing these issues.

Diffusioni ng ranular/trafficf lows/quantum
optics

(Bo-Sture Skagerstam)

We ha ve focused our a ttention on t he I arge-time
statistical p roperties o f granular flows (work d one
in collaboration with A. Hansen and project/master
students). In this study use has been made of pro-
perties of s tochastic d ifferential e quations. S ome
features o ft he large-time behaviorc anbe
interpreted as anomalous diffusion. We have shown
that such an anomalous diffusion can be described
int erms of a c onventional m emory f unction i n
contrast to the sometimes used method of fractional
derivatives. We have also studied the appearance of
anomalous diffusion a nd s olitary wa ves i n s ome
non-linear systems.

Figure 7. A finite-element s olution of a n on-linear
convection-diffusion e quation, witha n on-linear
diffusion “c onstant” D oc \/E which allows fo r th e
existence of s olitary wave s tructure i n terms of i ts
amplitude (o) and a s pace c oordinate (&) at var ious
time-steps.

In the field of cavity quantum electrodynamics we
have s tudied t he P urcell ef fect for atoms close to
superconducting bodies. We ha ve s uggested t hat
the 1 ow-frequency d ielectric p roperties o f's uper-
conducting bodies, which to a large extent is poorly
understood, ¢ anbe i nvestigated by m eanso f
spontaneous e mission of a toms. D eviation from
exponential decay at small and large times has also
been investigated in great detail mainly in terms of
numerical simulations. A quantum-optics derivation
of interference effects in a Michelson-Morley setup
for ge neral q uantum s tates has be en w orked out.
The research p rojecto nt heh umaney eas a

quantum-mechanical d etector of p hotonsh as



continued. V arious features of a predictive model
for the response of the human eye on low intensity
(quantum) light have been investigated.

Polymer-nanoparticle systems

(Kenneth D. Knudsen)

The focus o four work lies wi thin n anostructured
soft m atter, w ith a n e mphasis on p olymer-based
systems. W e have recently made polymer matrices
where nanodisks function as anchor points between
the di fferent p olymer s trands, t hus m odifying t he
elastic p roperties o ft he m aterial. By meanso f
external electric or magnetic fields it isa lso
possible to orient asymmetric particles so that they
have a preferred orientation inside the matrix with
respect to the material surface. Such alignment will
often ha ve f urther i mplications for p hysical a nd
mechanical properties of the material.

Figure 8. Stretching of a fl exible P NIPAAM-based
polymer where ch ains a re i nternally a nchored t o
Laponite nanoparticles. (H. Mauroy)
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In order to gain information on the nanostructure of
these m aterials, w er elyh eavilyo nv arious
scattering m ethods, using mainly ne utrons a nd
high-intensity ~X-rays as probes. Via the
collaboration w itht hel nstitute f or E nergy
Technology (IFE) we haveuni quea ccesst o
specialized i nstrumentation, p articularly s mall-
angle neutron scattering. This method is especially
useful for the study of soft and light materials, such
as polymers, due to the negligible radiation damage
and selective interaction for neutrons compared to
X-rays.
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Overview

The r esearch a ctivities a re w ithin e xperimental
condensed matter physics, with particular emphasis
on advanced characterization methods for studying
physical properties of materials and material struc-
tures. T he division ¢ onsists o ft he t ransmission
electron m icroscopy ( TEM), X -ray, and s canning
tunnelling m icroscopy ( STM) g roups. Thet wo
former g roups en joy s tatus as n ational r esource
centres. A large fraction of the research is focused
on nanoscale structure studies and the connection to
macroscopic physical properties. An increasing part
of the activitiesi s d irected t owards numerical
simulations and modelling of b oth the m aterials
systems and the characterization experiments. Here,
a brief survey of the three research groups is given.
At the end an example of a current research project
is described in more detail.

Survey of research activities

X-ray scattering, diffraction and imaging

(D.W. B reiby, R .H. M athiesen, O .T. B uset, K.
Hoydalsvik,

W. Mirihanage)

The X -ray group is active in a pplying and further
developing X -ray scattering and imaging m ethods
for s tudying materials r anging from functional
polymers f or organic e lectronics, vi a oxides a nd
metallic n ano- and m icrostructured materials. I n
2011 t he group has c ontinued and e xpanded i ts
activities w ithin n ational a nd E uropean r esearch
projects, a nd e njoys ¢ lose c ollaboration w ith
several world-leading groups both in X-ray physics
and in m aterials s cience. T he g roup currently h as
two pos td ocs, four PhD s tudents ands everal
project and master students. The X-ray laboratory is
still undergoing substantial upgrades in connection
with i ts n ew s tatus as a n ational r esource cen tre,
RECX. Presently, it consists of three set ups, two of
which are used for X-ray scattering and diffraction
experiments,a ndt het hirdi sde dicatedt o
microradiographic imaging. A fourth instrument, a
versatile t omography in strument for 3D im aging,
will be purchased bytheendo fthisyear. The
laboratory is g eneric, c overing a | arge va riety of
experiments r  anging f romim aging and
tomography, via reflectivity and grazing incidence
measurements to traditional wide- and small angle
X-ray scattering (WAXS/SAXS). A significant part
of the experimental activities of the X-ray group is
carried outa ts ynchrotronr adiation facilities,
mainlya tE SRF( Grenoble), HASYLAB
(Hamburg) and SLS (Zurich).

Current research activities include:

e Coherent X-ray diffractive imaging, carried out
in ¢ lose ¢ ollaboration w ith t he S wiss Light
Source. We are involved inbo th methods
development an d m aterial p hysics ex periments
ons amplesr anging from na noparticlest o
organic fibres.

e Raster s canning WAXS a nd S AXS m easure-
ments of thin films and fibres.

o Studies of catalytic nanoparticles under working
conditions b y s mall-angle X -rays cattering
(SAXS)

¢ Grazing-incidence small- and wide angle X-ray
scattering (GISAXS / GIWAXS), with a special
emphasis 0 n modelling ( in-house s oftware
developments  SimDiffraction). We  employ
these techniques mainly for clarifying structure-
property r elations in ¢ onjugated po lymers a nd
liquid crystals, mainly for organic electronics.



e Micro- and m esoscale t ransport d uring u ncon-
strained dendritic growth

e Pattern s election a nd i nterfacial i nstabilities i n
regular eutectic solidification microstructures

e Microstructure f ormationan dch emical
modification in irregular eutectic systems

e Convective-diffusive interaction during non-
equilibrium transport in metal solidification
processes.

e Recrystallization k inetics i n ultra-fine gr ained
metals.

Transmission electron microscopy (TEM)

(R. Holmestad, A.T.J. van Helvoort, J. Walmsley,
B.G. Soleim, R. Bjorge, F.J.H. E hlers, R. S ceterli,
T.Tran)

The t ransmission el ectron m icroscopy ( TEM)
research g roupi sact ivei ns everal projects
including nanoscale s tructural s tudiesa ndt he
connectiont o m acroscopic p hysical p roperties,
within the field of materials physics. The group has
9 PhD students and 4 p ost-docs, and work in close
collaboration with S INTEF t hrought he T EM
Gemini centre (see
http://www.ntnu.edu/geminicentre/tem).

In 2011 the TEM Gemini centre was involved in 27
journal publications, and educated 2 PhD students;
Ruben B jorge a nd M alin Torsater, b oth w ithin
aluminium cluster and precipitate studies. Two new
PhD projects with Nanotechnology were started up
in 2011.

InOc tober20 11 thena tionally coordinated
NORTEM p roject between NT NU,U iOa nd
SINTEF, was granted 58 MNOK from the Research
Council of N orway.2 1 M NOK fr omt het hree
partner institutions ¢ ome in addition t o the gr ant.
This investment gives the possibility to realise three
new TEMs in Trondheim, including a state-of-the-
art pr obe ¢ orrected i nstrument. I na utumn 2 011
directn egotiationsw ithT EMe quipment
manufacturers took place. As part of the purchasing
process, microscopes an d n ew t echnologies w ere
extensively tested using representative materials on
demo-machines all over the world. Location for the
new instruments in Trondheim will be the basement
of Kjemiblokk I, these ar eas meet t he installation
criteria, and h ave a co nvenient | ocation ¢ lose t o
NTNU NanoLab. Besides a t op research TEM lab,
the infrastructure will provide access to TEM for a
broader user environment, addressing fundamental
and a pplied research topics in physics, ch emistry,
materials s cience a nd geology. T he p urchasing
process is in the final stage and contract signing is
scheduled for May 201 2. T he rebuilding activities
start s ummer 20 12 a nd s hould finish F ebruary
2013. Late spring 2013 the first microscope will be
up and running and the whole facility operative by
mid December 2013.
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PhD s tudent Hanne K auko at JEO L 2010F . This
microscope is used for research and teaching. P hoto:
Terje Trobe.

The group has for many years worked with SINTEF
and Hydro on alloy development and nucleation of
precipitates in aluminium alloys, including structure
determination of m etastable ha rdening p hases by

combining e xperiments ( high r esolution T EM,
scanning T EM, qu antitative di ffraction and a tom
probe) and modelling (density functional theory). In
addition, there is a broad range of research activity
on other m aterials, w ith a ¢ ommon e mphasis o n
nano/micro un derstanding of properties a nd
advanced microscopy techniques. Examples are:

e Multicrystalline silicon solar cell materials-
defects and impurity influence on efficiency

o Electronic structure of thermoelectric materials

e Functional p erovskite materials - ferroelectric
thin films and nanorods

e Nanoparticles and support in catalyst materials
— electron tomography a nd other a dvanced
techniques

e Nanowires of I1I-V semiconductors

¢ Intermediate band solar cell materials

e Aluminiums urfacep ropertiesr elatedt o
corrosion

e High quality TEM sample p reparation - tripod
polishing and focused ion beam (FIB)

Scanning tunnelling microscopy

(A. Borg, E. Wahlstrom, J. Wells, F. Song, L .-E.
Walle)

The scanning tunnelling microscopy group has two
major lines of research activities primarily based on
thes canningt unnelling microscopy ( STM)
instrumentsi nt he  department,na mely
nanomagnetics and surface s cience. T here are two
ultra high vacuum S TM's o perated by t he g roup,
one with sources and electron e nergy analyser for
UPS/XPS analysis. I n addition t o t his t wo home
built s canning pr obe m icroscopes ha veb een
developed and are currently operational.


http://www.ntnu.edu/geminicentre/tem

Surface science

During 2011 the s urface s cience act ivities h ave
included investigations o f o xidation and r eduction
behaviour of Pd-based single crystal alloy surfaces,
ana ctivity runi nc losec ollaboration with
Department of Chemical Engineering at NTNU and
Div. of S ynchrotron R adiation R esearch at L und
University. A notherm aint opicha sbe ent o
understand the adsorption behaviour and interaction
of selected adsorbates with ordered Ti10, surfaces
asw ell growth behaviour of c hemical vapour
deposited T 1O, thin f ilms on m etal s ubstrates,
where we collaborate closely with Dept. of Physics
and Astronomy a t Upps ala U niversity a nd De pt.
Chemical Physics at Lund University. A third line
of activities has b een d irected t o determining t he
stoichiometry o f ultrathin L a; 4Sr,MnO; (LSMO)
and BiFeysMngs0; films. O urs tudiesh ave
included S TM a nd high-resolution p hotoelectron
spectroscopy ( HRPES) experiments. The HR PES
studies w ere p erformed at MAX-lab, the S wedish
National Synchrotron F acility inL und, anda t
Astrid, t he s torage ringa t Aa rhus U niversity,
Denmark. A n ew ex perimental approach during
2011 ha s be en X -ray ph otoelectron spectroscopy
(XPS) s tudies o f c atalytic m odel s ystems a t n ear
ambient pressures performed at both MAX-lab and
the A dvanced L ight S ource, B erkeley, U S. T he
experimental work is ¢ omplemented w ith d ensity
functional theory calculations pe rformed by
collaborating groups in S weden. S pecific projects
have been:

e Oxidation a nd r eduction be haviour of (100)-
oriented s ingle cr ystal s urfaces o fP dAgan d
PdCu.

e Near ambient pressure X PS studies of Pd- and
Pt-based catalytic model systems.

e Adsorption and dissociation behaviour of water
on rutile surfaces.

e Formationo ft hin T iO, filmsb ych emical
vapour de position on gol d and platinum single
crystal surfaces.

e Photoelectrons  pectroscopys tudieso f
La0A67Sr0A33MnO3 and BiFeoA5Mn0A503
interfaces.

e Formation of gr aphite/graphene f ilms through
Fe assisted growth on SiC and diamond.

Experimental Nanomagnetics

The research on nanomagnetics is dedicated to
understanding the physics of magnetic structures
and magnetodynamics at the nanoscale. In
particular STM-based transport measurements are
utilized to understand how charge and spin currents
within materials interplay with the magnetization of
materials. A main line of research is performed in
conjunction with the Department of Electronics and
Telecommunications to study functional metal
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oxides. In addition to this we have active
collaborations with groups at Uppsala University,
Chalmers and Lund University in Sweden on static
magnetic characterization and USA (New York
University), on magnetodynamics. A new activity
for the group has also been experiments on time-
resolved XMCD at MAX I, utilizing thin films of
permalloy to determine the upper frequency limit of
the technique..The specific activities during the last
year has been along the following lines:

e Magnetodynamic and transport properties of
LSMO and heterostructures of LSMO/LMO.

o Investigation of model systems (Fe and Bi on
graphite) in preparation for current induced
magnetization reversal through laterally
resolved point contact studies of interface
resistance.

e Development of point contact spectroscopy,
methodology and interpretation for energy
resolved weak localization studies of HOPG.

e Set up of low temperature FMR characterization
(utilizing EPR and waveguide set-up).

e Time resolved XMCD studies of permalloys.

Research example: Nanostructuresi n
organic fibresi maged u sing X -ray
ptychographic tomography

(J.B. F loystad, M . E smaeili, K . Ho ydalsvik, R .H.
Mathiesen, D.W. Breiby)

X-ray diffraction is a widely used tool for studying
the m olecular s tructure o f materials, ac curately
revealing interatomic distances w ith m inimal
sample pr eparation. B ecause oft hehi ghly
penetrating and weakly refracting nature of X-rays,
constructing appropriate lenses fori magingi s
difficult, g iving a r esolution i n t raditional | ens-
based X -ray microscopy or ders of m agnitude
inferior to the diffraction limit [1].

Coherent diffractive imaging (CDI) is an upcoming
answer to this challenge, evading the objective lens
altogether and relying on recreating the real-space
image by p hase retrieval. T his requires a coherent
incomingb eama vailablea ts tate-of-the-art
synchrotron b eamlines like ¢SAXS att he S wiss
Light S ource. M oreover, t he di ffraction pa ttern
needs to be oversampled with respect to the Nyquist
frequency, which puts stringent requirements on the
experimental setup. [terative numerical procedures,
exploiting ¢ onstraints i n b oth r eal a nd reciprocal
space, have proven surprisingly robust in retrieving
the phase of the X-ray wave field, thus enabling the
real space image to be reconstructed. Ptychography
isone oft he most pr omising C DI m easurement
schemes, a llowing i n principle a rbitrarily | arge



fields of view to be measured [1]. Moreover, the 2D
transmission i mages obtained f rom pt ychography
canbe t reatedus inge stablished t omography
routines to obtain 3D images.

In the NTNU X-ray group, we invest considerable
resources into building expertise in this technique,
which h olds pr omise of be cominga t ool
complementary tot ransmissione  lectron
microscopy ( TEM). Whereas T EM s till ex cels in
resolution,i tr equires veryt ediouss ample
preparation and ( usually) hi gh va cuum for the
measurements. S ample p reparation f or X -ray
studies is easy and the measurements can be done
in ambient ¢ onditions, o re ven w ith high ga s
pressures and temperatures. X-rays are gentler than
electrons to the sample, and organic and biological
samples can t hus be m easured. F inally, t he real
space C DI imagesg ivep recise quantitative
information about the local electron density, which
is of considerable interest, for example as input for
theoretical models for material b ehaviour. We are
involvedi n furtherr efiningt he pt ychography
technique both in terms o f hardware and s oftware
(improving the speed and numerical accuracy of the
reconstruction a Igorithms). E qually i mportant, w e
are starting to employ this technique, which is still
ini ts i nfancy, t o p roblems o fr eal i nterest b oth
industriallya ndi na cademia. T hisi ncludes
catalysis, materials science, medicine and p hysical
optics.

As ane xample, w e h ave ¢ haracterizeda seto f
organic f ibresi ncludings ilka nd wool un der
varying humidity c onditions. F ibres are ubiquitous
and play pa rticularly im portant r oles i n b iology,
materials s cience and in textiles. T he latteris o f
great practical i mportance, an da ni nteresting
scientific ¢ hallengei st oi maget hei nternal
nanoporous s tructure of't hese f ibres. I ti s we Il
known t hat m any na tural fibres possess a hi ghly
complex s tructure w ith features s panning s everal
length scales, i ncluding p ores s trongly a ffecting
their p hysical pr operties. U nderstandingt he
structural p roperties of t he pores, i ncluding t heir
orientations, s ize, s hape, and r esponse t o e xternal
applied s timuli ( mechanical, ch emical, etc.)i s
crucial forde velopingne wt echnological
applications.
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Silk fibres have a typical diameter of 40 pm, which
makes them adequate for ptychography studies. We
reach a resolution of better than 40 nm in the 2D
images, an d ef forts ar e c urrently made t o further
increase t he r esolution. Our r esults ¢ onfirm the
existence of't hel ong na nopores i nside t he s ilk
fibres, o bserved n on-destructively u sing p tycho-
graphy for the first time [2]. This study represents a
significant s tep t owards demonstrating t he us e of
lensless X-ray im aging t echniques f ori ns itu
material studies.

Figure 1. 3D rendering of the porous structure inside
ofas ilk fi bre. Th es hading i ndicates th e r ather
elliptical c ross section of th e fibre, h aving 1 ong axi s
~40pm and short axis ~15pm.

[11M . Dierolf, O . Bunk, S .K ynde, P . T hibault, I.
Johnson, A. Menzel, K. Jefimovs, C. David, O. Marti and
F. Pfeiffer, Europhysics News, 39 No. 1 P.22-24(2008).
[2] M. Esmaeili, J.B. Flgystad, D.W. Breiby, et al,
manuscript in preparation.
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Overview

The research is mainly carried out within the broad
fields of condensed matter physics, statistical
physics, quantum physics, and astroparticle physics.
These contain several subfields with a large variety
of topics for research. An overview is given below.

Survey of research activities and
examples of research carried out in 2011

Transport of spin and charge in nanostructures
(A. Brataas, A. Qaiumzadeh, H. Haugen, K. Hals,
S. Sadjina, A. Kapelrud, E. Tveten)

Understanding  nanostructures requires a
combination of expertise in different fields by
integrating semiconductors and normal metals with
magnetic and superconducting materials. Our group
explores spin and charge flow in such nano-
structures. We aim to develop improved theoretical
methods for describing transport phenomena and
other physical effects, and use these methods to
increase our understanding of experiments. We
study the properties of novel systems, pure or
hybrid, containing ferromagnets, normal metals,
semiconductors, and superconductors. Among our
current projects are 1) current induced dynamics in
ferromagnets and antiferromagnets, 2) spin flow
into superconductors, 3) transport in normal and
magnetic semiconductors, 4) fluctuations and
dissipation in ferromagnets, 5) spin-transport in
graphene, and 6) quantum computing with spins in
quantum dots. We published 8 papers in 2011,
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among which one in Physical Review Letters, one
in APL, one in EPL, and five in Physical Review B.

Quantum
transition
(A. Sudbg, H. Enoksen, |. B. Sperstad, E. B.
Stiansen, E. Herland, J. Linder)

Unconventional novel materials open the possibility
of studying low-energy states, relevant for quantum
transport, with unusual electronic properties in a
precise manner experimentally as well as
theoretically. Examples of such materials are
topological insulators, strongly correlated fermion
systems  exhibiting  unconventional  super-
conductivity, as well as novel combinations of
ferromagnetic and spin-triple superconducting
states. We have performed large-scale Monte Carlo
results for the dynamical critical exponent z and the
spatio-temporal two-point correlation function of a
(2+1)-dimensional quantum XY model with bond
dissipation, proposed to describe a quantum critical
point in high-T, cuprates near optimal doping. The
dynamical critical exponent is found to be z=1, and
the spatio-temporal correlation functions are
explicitly demonstrated to be isotropic in space-
imaginary time. We have demonstrated a spin-
sensitive proximity effect in a ferromagnet/triplet
superconductor Dbilayer. The orientation of a
magnetic field can be used to unambiguously
distinguish between different spin-triplet states.
Moreover, the proximity effect becomes long
ranged in spite of the presence of an exchange field
and even without any magnetic inhomogeneities, in
contrast to conventional S/F junctions. Our results
can be verified by scanning-tunneling-microscopy
spectroscopy and can be useful as a tool to
characterize the pairing state in unconventional
superconducting materials. We have published 4
papers on these topics in Physical Review B and
Rapid Communications.

transport and quantum phase

Quantum transport and magnetization dynamics
(J. Linder, M. Alidoust, I. Kulagina)

During 2011 we published 8 papers in Physical
Review B and 1 paper in Physical Review Letters.
Four of the papers published in Physical Review B
were Rapid Communications. In addition, one of
the papers were chosen as Editors’ Suggestions.
The primary research focus has been to investigate
the interplay between quantum transport and
magnetization dynamics in hybrid systems
featuring multiple broken symmetries. A main goal
in this context is to find ways to exert experimental
control over the generation, manipulation, and
detection of spin- and charge-currents. This is
interesting both from a fundamental physics point
of view and in terms of possible applications in



nanotechnological structures. In particular, the
topics of research in the above publications include
supercurrent-induced  magnetization  dynamics,
topological insulators and Majorana fermions,
Josephson effect in bilayer graphene, and spin-
transfer torque in antiferromagnets.

The research highlights from the above publications
include the prediction of how a supercurrent may
induce magnetization switching in a multilayer
ferromagnetic  Josephson junction. We also
demonstrated how the broken inversion symmetry
due to interfaces in generic hybrid structures will
generate a pure transverse spin-current when a
charge-current is biased normal to the interface (see
Fig. 1). In addition, we have demonstrated that a
spin-polarized  current injected into  an
antiferromagnet may cause an instability of the
antiparallel configuration of the sublattice
magnetizations and inducing a finite magnetic
moment.

Broken inversion
symmetry

Interface reglon

Incident particle

Figure 1. Basic mechanism for the generic spin-
current in hybrid structures.. Inversion symmetry is
broken near the interface region, giving rise to an
effective electric field. Incoming electrons thus feel a
momentum-dependent magnetic field coupling to
their spin, thus generating a pure transverse spin-
current.

High-energy astrophysics

(V. Berezinsky, A. Gazizov, M. Kachelriess, S.
Ostapchenko, R. Tomas)

We used the diffuse background of extragalactic
gamma-ray radiation measured by Fermi-LAT to
limit the electromagnetic energy injected in the
Universe. As application, we derived a bound on
the flux of cosmogenic neutrinos and excluded
strong  evolution of cosmic ray sources. A
computer code for the evolution of electromagnetic
cascades on the extragalactic background light and
magnetic fields was developed and made publically
available.

Cosmic ray physics

(M. Kachelriess, G. Giacinti, S. Ostapchenko, D.
Semikoz, G. Sigl)

Several works studying the propagation of high
energy cosmic rays in the Milky Way were
performed. The anisotropy of the cosmic ray flux
measured at Earth was calculated and it was shown
that the new limits of the Pierre Auger Observatory
at enrgies around 1 EeV are only consistent with a
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heavy nuclear composition, if these cosmic rays are
of Galactic origin. The diffusion of cosmic rays in
magnetic fields was studied. We showed that the
diffusion is anisotropic on scales smaller than the
coherence length even for a pure isotropic random
field. As a result, gamma-ray images of cosmic ray
sources show a filamentary structure.

High energy hadronic interactions

(S. Ostapchenko et al.)

The relation between minimum-bias triggers of
various LHC experiments and the total inelastic
proton-proton cross section was investigated and
was demonstrated to depend strongly on the mass
distribution of diffractive states. The impact of the
uncertainties of hadronic Monte Carlo generators
on predictions for cosmic ray induced air showers
was investigated. We showed that the most
important source of uncertainty for air shower
properties is related to the treatment of inelastic
diffraction.

Constraints imposed by the first LHC data on the
predictions of hadronic interaction models were
analysed and the impact on experimental studies of
high energy cosmic rays was investigated.

Studies of entanglement

(J. Myrheim, L. O. Hansen, A. Hauge, @. S.
Garberg)

Entanglement in mixed quantum states is studied
from a geometric point of view.

Casimir friction

(J. S. Haye, 1. Brevik)

The friction force due to the relative motion of a
pair of interacting harmonic oscillators has been
extended to oscillating dipole moments in 3
dimensions that interact via the electrostatic dipole-
dipole interaction. As before we use a statistical
mechanical method combined with the Kubo
formalism where a response function is evaluated.
Earlier we showed the equivalence of this powerful
method to time dependent quantum mechanical
perturbation theory to obtain the dissipated energy.

Scaling properties and critical indices in 3
dimensions

(J. S. Haye, E. Lomba)

The critical properties of the HRT (hierarchical
reference theory) have been analysed further, and
accurate numerical work has been performed. The
HRT has a basis in renormalization group theory. In
earlier work the HRT was unified with the SCOZA
(self-consistent Ornstein-Zernike theory). It was
found that by approach to the critical point the HRT
part would dominate, but somehow certain
properties of the SCOZA should remain with the
consequence that critical scaling properties would
contain a dominating scaling function that are lin-
ked to subdominating parts. Our numerical investi-
gation was restricted to supercritical temperatures.
Within numerical accuracy the assumed scaling
properties were verified. From this simple rational



numbers for the HRT critical indices were found,
ie. we found o=0, B=1/3, 6=5, y=4/3, n=0, and
v=2/3. According to previous arguments by one of
us it is not ruled out that these indices except for
logarithmic type corrections are the exact ones for
fluids, lattice gases, and the Ising model.

Figure 2. Relation between inverse susceptibility
(compressibility) y and magnetization m compared to
the scaling terms (fully drawn curves with deviations
not visible on the figure). The first 3 terms in the
expressions given (best fit) are the dominant and the
subdominant terms of the critical isotherm, while the
remaining ones are due temperature b’(+konst)
dependence away from the critical one.

Figure 3. Scaling behavior for deviations from critical
isotherm m_ for estimated deviations from critical
temperature b;’.

Figure 4. Determination of critical temperature b.’
and critical index y=4/3 (y is inverse susceptibility).
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Van der Waals interactions in quantized systems
(J. S. Haye)

The induced van der Waals interaction between a
pair of neutral atoms or molecules has been
considered by use of a statistical mechanical
method. This method is based upon the path
integral formulation of quantum mechanics.
Equivalence to standard quantum mechanical
theory is verified. Earlier the method has been used
to recover induced Casimir interactions due to the
quantized electromagnetic field. The van der Waals
interaction is a special case of the latter where
retardation effects are neglected. Now ab initio
Hatree-Fock and density functional theory
evaluations of molecular energies can be regarded
as a statistical mechanical problem to which van der
Waals interactions can be added as a leading
perturbation that give contributions to molecular
energies from non-local correlations.

Some explicit estimates are made for the uniform
quantized electron gas at arbitrary density.
Especially at low density the perturbing contri-
bution becomes more dominant. This indicates a
mechanism for high T, superconductivity since
dominance of perturbing Coulomb forces is
expected to let the electrons form a regular lattice.
When this lattice is commensurate with the
underlying crystal lattice the result is an isolator.
But if it does not fit into the underlying lattice the
separate electron lattice may be free to slide to
make a superconductor.

Surface structure and reactivity

(4. Borck , K. Nigussa, K. L. Nielsen, J. A.
Stgvneng)

Solid Cr,0O; has a range of applications within
catalysis and corrosion resistance. Insight into its
geometric and electronic surface structure as well
as its reactions with relevant atoms such as H, Cl,
and S, is obtained with calculations based on
gradient corrected density functional theory.
Adsorption energies vary significantly with type of
surface termination. The influence on the surface
upon atomic adsorption is particularly strong when
the (0001) surface is terminated by a layer of
oxygen atoms (Fig. X). (K. N. Nigussa et al,
Corrosion Science 53, 3612 (2011)).

Figure 5. Adsorption of Cl to initially subsurface Cr
on oxygen terminated Cr,0;(0001). (O — red, Cr —
gray, Cl — green.)



QCD Phase Diagram

(J. O. Andersen, R. Khan, L. T. Kyllingstad, L. E.
Leganger)

Quantum chromodynamics is generally accepted as
the theory that describes the strong interactions
among the quarks and gluons. Due to a remarkable
property of nonabelian gauge theories called con-
finement, free quarks are never observed. All
quarks are confined inside the hadrons. Hadrons are
the bound states of a quark and an antiquark (e.g.
pions and kaons), and three quarks (e.g. protons and
neutrons). If hadronic matter is heated, it is expec-
ted to undergo a phase transition to a new state of
matter called the quark-gluon plasma. In this state
of matter, the quarks and gluons are no longer
confined but are free to move around large
distances. The quark-gluon plasma is similar to an
ordinary electromagnetic plasma, but is more
complicated due to the nonabelian aspects of QCD.
The quark-gluon plasma existed in the early
universe and so understanding its properties is
essential in cosmology. In order to study the
properties of the plasma, large experimental efforts
at CERN and Brookhaven are made to create it in
heavy-ion collisions. Strongly interacting matter
also behaves in a highly nontrivial manner if one
increases the density. If the density becomes
sufficiently high, there is a phase transition to quark
matter, which might be in color superconducting
state if the temperature is low enough and the
baryon density is high enough. This part of the
phase diagram (see Fig. 5) is relevant in astro-
physics as compact stars are the only known
candidate for containing quark matter in its interior.

Figure. 6. QCD phase diagram as function of baryon
chemical potential and temperature
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We are currently carrying out research to determine
the thermodynamic properties of the quark-gluon
plasma and various phases of dense matter. In
particular, we have been using hard-thermal-loop
perturbation theory to thermal QCD and studied the
possibility for Bose-Einstein condensation of
diquarks in two-color QCD. This is a part of the
large efforts being made to obtain a quantitative
understanding of the properties of strongly
interacting matter at finite temperature and density.
The group published four papers and two
conference proceedings in 2011, among others one
in JHEP and one Rapid Communications in
Physical Review D.

Very-high-precision calculations in physics

(K. Olaussen, A. Noreen)

We have shown that our previous very-high-
precision computations of quantum mechanical
eigenvalues of simple systems can be extended to
computation of wavefunction normalization inte-
grals (and also to matrix elements). We use the
Euler-Maclaurin and Poisson (re-)summation
formulas to make apriori estimates of the stepsize
and summation range required for a desired
precision.

We have found that the magnitude of the
coefficients of occuring in the Frobenius series for
our wavefunctions can be apriori estimated quite
accurately by a Legendre transformation of the
WKB approximated solution.

Heat transport in disordered lattices

(K. Olaussen, A. Kveerng, A. Mushtaq)

We have used the Langevin equation to analyse
heat transport through a one-dimensional lattice
with disordered parameters. In the case of linear
dynamics this system can be solved by
diagonalization, but one finds that the system will
essentially never reach a completely stationary
state, due to existence of modes with very long
relaxation times (much longer than the lifetime of
the universe measured in Planck units).
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Effective Permeability Scaling in Immiscible Two-
Phase Flow in Porous Media. SigmaPhi; 2011-07-
11-2011-07-15

Hansen, Alex; Greva, Morten.

Effective Permeability Scaling in Immiscible Two-
Phase Flow in Porous Media. Fysikermetet; 2011-
06-20 - 2011-06-22

Hansen, Elisabeth Lindbo; Hemmen, Henrik;
Fonseca, Davi de Miranda; Fossum, Jon Otto.
Temperature induced structural alterations of
colloidal clay suspensions. 1st Nordic Workshop on
Soft Matter Physics; 2011-06-28 - 2011-07-02
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Hansen, Elisabeth Lindbo; Hemmen, Henrik;
Fonseca, Davi de Miranda; Knudsen, Kenneth
Dahl; Fossum, Jon Otto.

SAXS-WAXS studies of temperature induced
changes in the structure of saline clay suspensions.
8th Nordic Workshop on Scattering from Soft
Matter; 2011-01-26 - 2011-01-27

Haugstad, Kristin Elisabeth; Brewer, Curtis
Fred; Dam, Tarun K; Gerken, Thomas A;
Stokke, Bjorn T,; Sletmoen, Marit.

Single molecule studies of porcine submaxillary
mucin interaction with proteins and carbohydrates.
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associated mucins; 2011-07-09 - 2011-07-13

Haugstad, Kristin Elisabeth; Brewer, Curtis
Fred; Gerken, Thomas A; Stokke, Bjorn T.;
Sletmoen, Marit.

Mucin self-interactions studied at the single-
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Hemmen, Henrik; Alme, Lars Ramstad;
Fossum, Jon Otto; Meheust, Yves.

On the Influence of Interlayer Water Intercalation
on the Global Mesoporous Water Transport in a
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2011-11-28 - 2011-12-02

Hemmen, Henrik; Alme, Lars Ramstad;
Fossum, Jon Otto; Meheust, Yves.

X-ray studies of interlayer water absorption and
mesoporous water transport in a weakly hydrated
clay. 1st Nordic Workshop on Soft Matter Physics;
2011-06-28 - 2011-07-02

Herland, Egil; Babaev, Egor; Sudbe, Asle.

Phase transitions in a three dimensional $U(1)
\times U(1)$ lattice London superconductor:
Metallic superfluid and charge-4e superconducting
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Holmestad, Randi; Bjerge, Ruben; Ehlers,
Flemming J H; Matsuda, Kenji; Marioara, Calin
Daniel; Andersen, Sigmund Jarle.

Imperfect (and ‘perfect’!) precipitates in 6xxx
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Flemming J H; Matsuda, Kenji; Marioara, Calin
Daniel; Andersen, Sigmund Jarle.

Imperfect precipitates in 6xxx Aluminium Alloys.
EMAG2011; 2011-09-06 - 2011-09-09



Heydalsvik, Kristin.

In situ X-ray imaging of catalyst nanoparticles by
using ptychographic coherent diffractive imaging.
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Kapelrud, Andre; Brataas, Arne.

Magnetization Dynamics in Thin Films. EU 7.
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Randi; Van Helvoort, Antonius.
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Randi; Van Helvoort, Antonius.
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Bjorge, Ruben; Munshi, Abdul Mazid; Weman,
Helge; Van Helvoort, Antonius.
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Kildemo, Morten.

Mueller matrix imaging of nematic textures in
colloidal dispersions of Na-fluorohectorite synthetic
clay. World Of Photonics Congress Optical
Metrology; 2011-05-22 - 2011-05-26

Letnes, Paul Anton; Mills, DL; Simonsen, Ingve.
Surface plasmonics in surfaces patterned by
nanoparticles. Conference on Computational
Physics; 2011-10-30 - 2011-11-03

Lilledahl, Magnus Borstad.
Second harmonic generation microscopy. NorMic
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Multifunctional molecular tools for spectroscopic
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Lindgren, Mikael.
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2011-10-23 -2011-10-28
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Leovseth, Jorgen.
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Levseth, Jorgen.
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2011-05-27

Mathiesen, Ragnvald.

Studies of solidification microstructure evolution in
metals by synchrotron experiments..
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2011-01-20

Mathiesen, Ragnvald.

X-radiographic video microscopy studies of alloy
solidification processes. Instituttseminar, Dept.
Mat. Eng. and Mat. Sci., Univ. Queensland; 2011-
05-31-2011-05-31

Mathiesen, Ragnvald; Arnberg, Lars; Li,
Yanjun; Dahle, Arne Kristian.

Al-Si eutectic microstructure formation in
directional solidification of Al-Si-Cu alloys. The
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Mehli, Hanne; Bungum, Berit.
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sommerkurs i romteknologi. Nordiskt
Forskarsymposium om undervisning i
naturvetenskap; 2011-06-14 - 2011-06-16

Mehli, Hanne; Bungum, Berit.

Teachers in space — investigation of effects of
summer courses in space technology. European
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Monsen, Asmund Fleystad; Wahlstrém, Erik;
Tybell, Thomas; Boschker, Jos Emiel; Wells,
Justin W; mathieu, roland; Nordblad, Per; Li,
Zheshen; Hudl, Matthias.

Photo electron spectroscopy study of the
stoichiometric composition of ultrathin

La {0.67}Sr {0.33}$MnO_{3} films.
Verhandlungen der Deutsche Physikalische
Gesellschaft; 2011-03-13

Muggerud, Astrid Marie F; Yanjun, Li; Eva,
Mortsell; Randi, Holmestad.

Precipitation behaviour of dispersoids in 3xxx
alloys during annealing at low temperatures. Group
meeting; 2011-11-24 - 2011-11-24

Muggerud, Astrid Marie F; Yanjun, Li; Eva,
Mortsell; Randi, Holmestad.

Precipitation behaviour of dispersoids in 3xxx
alloys during annealing at low temperatures. ECAA
2011;2011-10-05 - 2011-10-07

Munshi, Abdul Mazid; Dasa Lakshmi Narayana,
Dheeraj; DONG CHUL, KIM; Todorovic,
Jelena; Van Helvoort, Antonius; Fimland,
Bjorn-Ove; Weman, Helge.
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Munshi, Abdul Mazid; Dasa Lakshmi Narayana,
Dheeraj; DONG CHUL, KIM; Van Helvoort,
Antonius; Fimland, Bjern-Ove; Weman, Helge.
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GaAs nanowires on Si substrates grown by
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Rokstad, Anne Mari; Skjak-Brak, Gudmund.
Alginate Microcapsules for the Treatment of Type
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Chemical Society, Invited speaker; 2011-09-28 -
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Nguyen-Thi, H; Bogno, A; Reinhart, G; Billia,
B; Mathiesen, Ragnvald; Zimmermann,
Gerhard; Houltz, Y; Loth, K; Voss, D; Verga, A;
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European Rocket & Balloon Programmes and
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Ingve.

Numerical simulations of scattering of light from
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Rayleigh Equation. Conference on Computational
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Materials; 2011-05-23 - 2011-05-27

Rauwel, Erwan Yann; Nilsen, Ola; Galeckas,
Augustinas; Walmsley, John; Rytter, Erling;
Fjellvag, Helmer.

ALD applied to conformal coating of nanoporous -
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Rauwel, Erwan Yann; Nilsen, Ola; Walmsley,
John; Rytter, Erling; Fjellvag, Helmer.

ALD system combined with glass powder cell
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inGAP seminar; 2011-12-01 - 2011-12-02

Rauwel, Erwan Yann; Nilsen, Ola; Walmsley,
John; Rytter, Erling; Fjellviag, Helmer.

Oxide coating of nanoporous alumina using ALD to
produce highly porous spinel. 11 international
conference on atomic layer deposition: ALD2011;
2011-06-26 - 2011-06-29

Rozynek, Zbigniew; Fossum, Jon Otto;
Knudsen, Kenneth Dahl.

Experimental studies of structured organoclays in
electric field. Biannual meeeting of the Norwegian
Physical Society; 2011-06-20 - 2011-06-22

Sagar, Helena; Mehli, Hanne.

Issues of authenticity in Continuing Professional
Development — same goals, different measures.
European Science Education Research Association;
2011-09-05 - 2011-09-09

Samuelsen, Emil J.
Quasicrystals - the Nobel prize in chemistry 2011.
Seminar i materialfysikk; 2011-11-23 - 2011-11-23

Sandnes, Bjornar.
Displacement patterns in multiphase flows. NTNU
Physics colloquia; 2011-10-21 - 2011-10-21



Sandnes, Bjornar.
Displacement structures in multiphase flows. Civ
Eng Seminar Series; 2011-03-23 - 2011-03-23

Sandnes, Bjornar.
REM: The RetroEMission effect.. Biofocus
meeting; 2011-03-04 - 2011-03-04

Sandru, Eugenia Mariana; Elgsaeter, Arnljot;
Sliwka, Hans-Richard; Partali, Vassilia.
Controlling aggregation-carotenoids aggregates
with predifined size. 16th International Symposium
on Carotenoids; 2011-07-17 - 2011-07-22

Sletmoen, Marit; Haugstad, Kristin Elisabeth;
Brewer, Curtis Fred; Dam, Tarun K; Gerken,
Thomas A; Stokke, Bjorn T..

Single-molecule characterization of biopolymer
material constituents. KIFEE 2011; 2011-03-09 -
2011-03-12

Sorokin, Evgeni; Klimentov, Dmitry; Sorokina,
Irina T; Kozlovskii, V. L.; Korostelin, Yu. V.;
Landman, A. I.; Podmar'kov, Y. P.; SkasyrskKii,
Ya. K.; Frolov, M. P..

Broadly tunable high-power continuous-wave
Cr2+:CdS laser. Advanced Solid-State Photonics
2011;2011-02-13

Sorokin, Evgeni; Sorokina, Irina T;

Tolstik, Nikolai.

Femtosecond operation and self-doubling of
Cr:ZnS laser. Nonlinear Optics; 2011-07-17 - 2011-
07-23

Sorokina, Irina T.

Mid-infrared solid-state laser technology: principles
and applications. International Summer Session
“Lasers and their applications™; 2011-07-31 - 2011-
08-05

Sorokina, Irina T; Sorokin, Evgeni.
Mid-Infrared Femtosecond Frequency Combs for
Sensing and Optical Clocks. Photonics West 2011;
2011-01-22 - 2011-01-27

Sorokina, Irina T; Sorokin, Evgeni.
Mid-Infrared Femtosecond Frequency Combs for
Sensing and Optical Clocks. Photonics West 2011;
2011-01-22 -2011-01-27

Sperstad, Iver Bakken; Stiansen, Einar;
Sudbg, Asle.

Criticality of compact and noncompact $(1+1)D$
quantum dissipative $Z_4$-models. APS March
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Stokke, Bjorn Torger.

Biomacromolecular interactions — from single-
molecular pair interactions to exploitation in
bioesensing. Gjesteforelesning; 2011-06-22 - 2011-
06-22

Stokke, Bjorn Torger; Tierney, Sven; Gao,
Ming; Gawel, Kamila; Skjak-Brzk, Gudmund;
Sletmoen, Marit; Toita, Sayaka; AKyioshi,
Kazunari.

Hydrogel swelling with nanometer resolution. 5th
international KIFEE Symposium; 2011-03-08 -
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Sudbg, Asle; Herland, Egil; Babaev, Egor.
Competing Interactions in Multi-Component
Condensates. Frontiers in Condensed Matter
Physics; 2011-01-03 - 2011-01-08

Sudbe, Asle; Sperstad, Iver Bakken; Stiansen,
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Criticality in Dissipative Quantum Rotor Models.
Theory Seminar; 2011-11-30 - 2011-11-30

Sudbe, Asle; Sperstad, Iver Bakken; Stiansen,
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Dissipation and quantum criticality in high-Tc
cuprates. Intl. Conf. Vortex Matter in
Nanostructured Superconductors; 2011-09-10 -
2011-09-17

Todorovic, Jelena; Anthonysamy, Fervin Moses;
Dasa Lakshmi Narayana, Dheeraj; Olk, Phillip;
Fimland, Bjern-Ove; Weman, Helge; Van
Helvoort, Antonius.

Correlated micro-photoluminescence and electron
microscopy study of a heterostructured
semiconductor nanowire. Microscopy of
Semiconducting Materials 2011 (MSM XVII);
2011-04-04 - 2011-04-04

Vodopyanov, K. L.; Sorokin, Evgeni; Sorokina,
Irina T; Schunemann, P. G..

4.4-5.4 um frequency comb from a subharmonic
OP-GaAs OPO pumped by a femtosecond Cr:ZnSe
laser. Advanced Solid-State Photonics 2011; 2011-
02-13 -2011-02-18

Wahlstrom, Erik; Monsen, Asmund Floystad;
Wells, Justin W; Tybell, Thomas; Boschker, Jos
Emiel; mathieu, roland.

Photoelectron spectroscopy study of
La0.67Sr0.33MnO3 interfaces. The joint STINT
Workshop on multifunctional oxides and minerals;
2011-03-01

Wahlstrom, Erik; Yang, DeZheng.

STM-based point contact measurements of
magnetoresistive systems. The joint STINT
Workshop on multifunctional oxides and minerals;
2011-02-01



Walle, Lars Erik; Blomquist, Jacob; Uvdal, Per;
Borg, Anne; Sandell, Anders.

Evidence for heterogeneous Li-storage in anatase
Ti02 nanoparticles in ultra-high vacuum. 2nd Nano
Today conference; 2011-12-11 - 2011-12-15

Walle, Lars Erik; Borg, Anne; Johansson, Erik;
Plogmaker, Stefan; Rensmo, Hakan; Uvdal, Per;
Sandell, Anders.

Mixed dissociative and molecular water adsorption
on anatase TiO2(101). ICSOS10; 2011-08-01 -
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Andersen, Trine; Gronbeck, Henrik; Gustafson,
Johan; Lundgren, Edvin; Andersen, Jesper N.;
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Oxide formation and adsorption of CO on
Pd0.57Cu0.43(100). ECOSS 28; 2011-08-28 -
2011-09-02
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The Role of Copper in Clustering and Precipitation
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Aas, Lars Martin Sandvik; Nerbe, Ingar Stian;
Kildemo, Morten.
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Congress Optical Metrology; 2011-05-22 - 2011-
05-26

Afadzi, Mercy; Hansen, Yngve Hofstad; Hansen,
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Intracellular Delivery of Nanoparticles using
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Bottiger, Arvid P.L.; Larsen-Olsen, Thue T.;
Thyden, K; Krebs, Frederik C.; Andreasen, Jens
Wenzel; Floystad, Jostein Bo; Esmaeili,
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Investigating the 3D morphology of Polymer Solar
Cells using Coherent X-ray Scattering. Global
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Bottiger, Arvid P.L.; Larsen-Olsen, Thue T.;
Thyden, Karl; Krebs, Frederik C.; Andreasen,
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Brataas, Arne; Rashba, Emmanuel I..
Nuclear Polarization Pumped by Landau-Zener
Transitions in Double Quantum Dots.
IARPA/ARO; 2011-06-08 - 2011-06-09

Chowdhury, Fatema Rezwana; Gupta, Manisha;
Sauer, Vincent; Yap, Seong Shan; Reenaas,
Turid Worren; Tsui, Ying Yin.

Pulsed laser deposition of Si nanodots. 1st
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Annual Meeting; 2011-05-18 - 2011-05-20

Cybulska, Justyna; Szymanska-Chargot,
Monika; Zdunek, Artur; Psonka-Antonczyk,
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Oladayo; Sterset, Sigmund Osttveit; Berg,
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DNA-Chitosan nanoparticles in gene delivery:
Endocytotic pathways and intracellular trafficking.
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Dvoyrin, Vladislav; Sorokina, Irina T;
Kalashnikov, Valdimir L; Masinsky, V. M.;
Ischakova, L. D.; Dianov, E. M.; Khopin, V. F.;
Guryanov, A. N..

Tm3+-doped CW fiber laser based on a highly
GeO2-doped dispersion shifted fiber. Advanced
Solid-state Photonics (ASSP); 2011-02-13 - 2011-
02-18

Dvoyrin, Vladislav; Sorokina, Irina T;
Okhotnikov, Oleg; Mashinsky, Valery M.;
Ischakova, Lyudmila D.; Dianov, Evgenii M;
Khopin, Vladimir F.; Guryanov, Aleksey N..
1.9 micron Tm3+-doped germanate fiber laser
source for Si-processing. Fiber Laser Applications
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Erik; Choudhury, P.R.; Grepstad, Jostein; Eom,
C.B.; Grande, Tor; Holmestad, Randi; Tybell,
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2011-09-26 - 2011-09-28

Esmaeili, Morteza; Floystad, Jostein Be;
Granlund, Hivard; Heydalsvik, Kristin; Breiby,
Dag Werner.

Molecular 1D Electronic Wires. 6th Annual NTNU
NanoLab Meeting; 2011-11-16 - 2011-11-16

Esmaeili, Morteza; Floystad, Jostein Bo;
Granlund, Havard; Heydalsvik, Kristin; Breiby,
Dag Werner.

Packing Motifs in 1D Molecular Electronic Wires.
European Conference on Molecular Electronics
(ECME 2011); 2011-09-07 - 2011-09-10

Esmaeili, Morteza; Hoydalsvik, Kristin; Breiby,
Dag Werner.

X-ray Characterization of Internal Nanostructures
in Self-Organized Molecular Electronic Wires. 2nd
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-2011-06-17



Evensmoen, Hallvard Ree; Moller, Jarle
Alexander; Hansen, Tor Ivar; Ladstein, Jarle;
Houben, Rob; Pintzka, Carl Wolfgang Scheyen;
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The medial temporal lobe and encoding of object
landmarks. Society for neroscience annual meeting;
2011-11-12 -2011-11-16

Farstad, Mari Helene; Walle, Lars Erik; Borg,
Anne; Johansson, Erik; Plogmaker, Stefan;
Rensmo, Hikan; Uvdal, Per; Ragazzon, Davide;
Schaefer, Andreas; Sandell, Anders.
Comparison of water on anatase and rutile TiO2
surfaces. ECOSS 2011; 2011-08-28 - 2011-09-02

Farstad, Mari Helene; Walle, Lars Erik; Borg,
Anne; Johansson, Erik; Plogmaker, Stefan;
Rensmo, Hikan; Uvdal, Per; Ragazzon, Davide;
Schaefer, Andreas; Sandell, Anders.
Comparison of water on anatase and rutile TiO2
surfaces. FASM Annual User Meeting, MAX-lab;
2011-11-14 -2011-11-16

Farstad, Mari Helene; Walle, Lars Erik; Borg,
Anne; Johansson, Erik; Plogmaker, Stefan;
Rensmo, Hikan; Uvdal, Per; Sandell, Anders.
Comparison of water on anatase and rutile TiO2
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2011-06-21

Floystad, Jostein Bo; Hoydalsvik, Kristin;
Mathiesen, Ragnvald; Renning, Magnus;
Breiby, Dag Werner.

In situ X-ray imaging of catalyst nanoparticles.
HERCULES 2011; 2011-03-18 - 2011-03-18

Gao, Ming; Gawel, Kamila; Stokke, Bjorn
Torger.

DNA-polymer hybrid hydrogel for biosensors by
interferometric technique. 2nd Annual Workshop,
The Norwegian PhD Network on Nanotechnology
for Microsystems; 2011-06-15 - 2011-06-17

Garskaite, Edita; Grande, Tor; Einarsrud,
Mari-Ann; Ciorba, S; Richards, B; Lindgren,
Mikael; Van Helvoort, Antonius; Olsen, Espen.
Synthesis and Photoluminscent properties of rare
earth doped AI1203 for solar cell applications. 10th
Int. Conf. Lithuanian Chemist (“CHEMISTRY
2011); 2011-10-14 - 2011-10-14

Garskaite, Edita; Olsen, Espen; Ciorba, S;
Richards, B; Van Helvoort, Antonius; Zalga, A.;
Kareiva, A.

Sol-gel synthesis of rare earth doped oxide
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International Baltic Conference ("MATERIALS
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Marie; Kareiva, A; Beganskiene, A; Van
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Luminescent TiO2 Films Produced by Sol-Gel
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Chemistry and Chemical Technology; 2011-04-27
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Worren.

Non-Radiative Recombination and Photofilling in
Intermediate Band Solar Cells. 37th IEEE
Photovoltaic Specialists Conference; 2011-06-19 -
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Granlund, Havard; Fall, S; Pattier, B; Gibaud,
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GISAXS simulations of thin-films using
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27

Granlund, Havard; Fleystad, Jostein Bo;
Andreasen, Jens wenzel; Esmaeili, Morteza;
Stingelin, Natalie.

Mapping Morphological Variations in Pressed
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Granlund, Hivard; Fleystad, Jostein Bo;
Andreasen, Jens wenzel; Esmaeili, Morteza;
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Applying Scanning WAXS to Mechanically
Squeezed Polymers. The 6th Annual NanoLab
Meeting; 2011-11-16 - 2011-11-16

Granlund, Havard; Fleystad, Jostein Bo;
Andreasen, Jens wenzel; Esmaeili, Morteza;
Stingelin, Natalie; Breiby, Dag Werner.
Mapping morphological variations in pressed
polymers. European Conference on Molecular
Electronics (ECME 2011); 2011-09-07 - 2011-09-
10

Granlund, Hivard; Fleystad, Jostein Bo;
Esmaeili, Morteza; Andreasen, Jens wenzel;
Stingelin, Natalie; Breiby, Dag Werner.
Investigation of morphological variations in pressed
P3HT polymers with SAXS. Nordic Summer
School in Synchrotron Radiation Research; 2011-
06-13 -2011-06-21



Gupta, Manisha; Chowdhury, Fatema Rezwana;
Yap, Seong Shan; Sauer, Vincent; Reenaas,
Turid Worren; Tsui, Ying Yin.

Semiconductor nanodots deposition using laser
ablation. 11th International Conference on Laser
Ablation (COLA); 2011-11-13 -2011-11-19

Gustafsson, Hikan; Berg, Kirsti; Lindgren,
Mikael; Engstrom, Maria; De Muinck, Ebo;
Zachrisson, Helene.

Fe(3+) Heterogeneity in Ex Vivo Carotid
Atherosclerotic Plaques. 18th Annual Meeting of
the Society-for-Free-Radical-Biology-and-
Medicine; 2011-11-16 - 2011-11-20

Gustafsson, Hikan; Dasu, Alexander; Berg,
Kirsti; Ericsson, Madelene; Zachrisson, Helene;
Lindgren, Mikael.

MEDICAL APPLICATIONS OF ELECTRON
PARAMAGNETIC RESONANCE (EPR) AND
EPR IMAGING. LIU CANCER BIRTHDAY
PARTY; 2011-11-06 - 2011-11-06

Hak, Sjoerd; Emily, Helgesen; Hektoen, Helga
H; Szeterbeg, Kristin Grenstad; Marte, Thuen;
Mulder, Willem J. M.; Haraldseth, Olav; Davies,
Catharina De Lange.

Combined in vivo confocal laser scanning
microscopy and magnetic resonance imaging to
study an avb3-integrin targeted nanoemulsion.
World Molecular Imaging Conference; 2011-09-10

Hak, Sjoerd; Helgesen, Emily; Hektoen, Helga
H; Saeterbe, Kristin Grendstad; Thuen, Marte;
Mulder, Willem J. M.; Haraldseth, Olav; Davies,
Catharina De Lange.

The effect of polyethylene glycol surface density on
the targeting efficiency of avfB3-integrin specific
nanoparticles. PhD conference Norwegian Research
School in Medical Imaging; 2011-11-20

Hak, Sjoerd; Thuen, Marte; Jarzyna, Peter A.;
Mulder, Willem J.M.; Syversen, Tore;
Haraldseth, Olav; Davies, Catharina De Lange.
Combined in vivo confocal laser scanning
microscopy and magnetic resonance imaging to
study an avp3-integrin targeted nanoemulsion.
International Society for Magnetic Resonance in
Medicine; 2011-05-07

Hansen, Elisabeth Lindbo; Hemmen, Henrik;
Fonseca, Davi de Miranda; Coutant, C.; Plivelic,
T; Knudsen, Kenneth Dahl; Fossum, Jon Otto.
Nanostructural Alterations and Rheological Aging
of Clay Dispersions in Response to Heating.
Materials Research Society 2011 MRS Fall
Meeting; 2011-11-28 - 2011-12-02

54

Hemmen, Henrik; Austad, Karianne; Hansen,
Elisabeth Lindbo; Fonseca, Davi de Miranda;
Fossum, Jon Otto.

Controlled Deposition of Clay Nanoplatelets by
Fluid Evaporation from Droplets. Materials
Research Society 2011 MRS Fall Meeting; 2011-
11-28 - 2011-12-02

Hemmen, Henrik; Ringdal, Nils Ivar; de
Azevedo, EN; Engeslberg, Mario; Hansen,
Elisabeth Lindbo; Meheust, Y; Fossum, Jon
Otto; Knudsen, Kenneth Dahl.

SAXS-WAXS studies of temperature induced
changes in the structure of saline clay suspensions.
International Workshop on Complex Phenomena in
Superconductors and Magnetic Systems; 2011-08-
29 -2011-09-02

Holst, Bodil; Fredriksen, Ashild; Borg, Anne.
On the Recruitment and Participation of Women in
Physics: A Report from Norway. International
Conference for Women in Physics; 2011-04-05 -
2011-04-08

Hope, Sigmund Mongstad; Moreira, André
Auto; Andrade, Jose Soares; Hansen, Alex.
Reservoir Mapping by Global Correlation Analysis.
The 9th Euroconference on Rock Physics and
Geomechanics; 2011-10-17 - 2011-10-21

Heydalsvik, Kristin; Buset, Ole Tore;
Mathiesen, Ragnvald; Breiby, Dag Werner.
General Angle X-ray Scattering (“GAXS”) —a
multipurpose instrument for X-ray scattering
experiments. 6th Annual NTNU NanoLab Meeting;
2011-11-16 - 2011-11-16

Heydalsvik, Kristin; Esmaeili, Morteza;
Fleystad, Jostein Bo; Granlund, Havard; Buset,
Ole Tore; Mathiesen, Ragnvald; Breiby, Dag
Werner.

GAXS — a multipurpose instrument for X-ray
scattering experiments. GISAXS 2011; 2011-10-10
-2011-10-12

Kalashnikov, Valdimir L; Dvoyrin, Vladislav;
Sorokina, Irina T.

Energy scalable passively mode-locked mid-IR
Tm-fiber laser. Conference on Lasers and Electro-
Optics Europe (CLEO EUROPE/EQEC), 2011 and
12th European Quantum Electronics Conference;
2011-05-22 - 2011-05-26

Kalashnikov, Valdimir L; Sorokin, Evgeni;
Sorokina, Irina T.

Chaotic mode-locking of mid-IR chirped-pulse
oscillator. 2011 Conference on Lasers and Electro-
Optics Europe and 12th European Quantum
Electronics Conference (CLEO®/Europe - EQEC
2011);2011-05-22 - 2011-05-26



Kalashnikov, Valdimir L; Sorokina, Irina T;
Dvoyrin, Vladislav.

Energy scalability of 2 pm ultrashort pulsed Tm-
laser based on germanate dispersion shifted fiber.
Fiber Laser Applications (FILAS) 2011; 2011-02-
16 - 2011-02-18

Kalashnikov, Valdimir L; Sorokina, Irina T;

Dvoyrin, Vladislav.

Nonlinear dispersion shifted germanate fiber for
continuum generation around 2 um. Fiber Laser
Applications (FILAS); 2011-02-16 - 2011-02-18

Klimentov, Dmitry; Dvoyrin, Vladislav; Tolstik,
Nikolai; Sorokina, Irina T.

GVD measurement in single-mode optical fibers in
the 1.7-2 um wavelength range. International
Summer Session: Lasers and Their Applications;
2011-07-31 - 2011-08-05

Lelu, Sylvie; Strand, Sabina P.; Maurstad,
Gjertrud; Steine, Jan; Reitan, Nina Kristine;
Davies, Catharina De Lange.

PEGylation and transport of chitosan-pDNA
nanoparticles in an artificial extracellular matrix.
The 2nd National PhD conference in Medical
Imaging and the Annual MedViz conference; 2011-
01-17 -2011-01-18

Letnes, Paul Anton; Nerbe, Ingar Stian; Sandvik
Aas, Lars Martin; Ellingsen, P4l Gunnar;
Kildemo, Morten.

Genetic Invention of Fast and Optimal Broad-band
Stokes/Mueller Polarimeter Designs. Genetic and
Evolutionary Computation Conference (GECCO)
2011; 2011-07-12 - 2011-07-16

Liebig, Christian; Bayraktar, Gonca; Reitan,
Nina Kristine; Nystrom, Sofie; Jucker, Mathias;
Wegenast-Braun, Bettina M.

Evaluation of the spectral properties of luminescent
conjugated oligothiophenes (LCOs). Focus on
Microscopy; 2011-04-17 - 2011-04-20

Lilledahl, Magnus Borstad.

Coherent anti-Stokes Raman scattering and
stimulated Raman scattering microscopy. NorMic
User meeting; 2011-10-20 - 2011-10-21

Lilledahl, Magnus Borstad; Davies, Catharina
De Lange.

Non-linear optical microscopy of connective tissue.
PhD samling for Forskerskolen for medisinsk
teknologi; 2011-11-21 - 2011-11-22

Lilledahl, Magnus Borstad; Pierce, David M.;
Ricken, Tim; Holzapfel, GA; Davies, Catharina
De Lange.

Extracting quantitative biomechanical parameters
for cartilage from second harmonic generation
images. Photonics West; 2011-01-23 - 2011-01-28
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Madessa, Habtamu Bayera; Veslum, Trygve;
Levseth, Jorgen; Nydal, Ole Jorgen.
Investigation of solar absorbers for small scale solar
concentrating parabolic dish. Proceedings of ISES
solar world congress 2011, Kassel, Germany; 2011-
08-28 - 2011-09-02

Michels, L.; Ribeiro, L.; Mundim, M.S.P.;
Sousa, M.; Fossum, Jon Otto; Da Silva, G.J.;
Mundim, K.C..

Simultaneous XRD and EXAFS measurements of
water diffusion in sinthetic Ni-Fluohectorite.
Cooperative Phenomena in Flows, International
Advanced Study School; 2011-04-04 - 2011-04-14

Mumm, Florian; Beckwith, Kai Muller;
Sikorski, Pawel.

Cell impalement on transparent arrays of vertically
aligned nanowires. 37th International Conference
on Micro and Nano Engineering; 2011-09-19 -
2011-09-23

Munshi, Abdul Mazid; Dasa Lakshmi Narayana,
Dheeraj; Todorovic, Jelena; Van Helvoort,
Antonius; Fimland, Bjern-Ove; Weman, Helge.
Insights into Growth Mechanisms of Self-catalyzed
GaAs Nanowires Grown by Molecular Beam
Epitaxy. MRS Spring Meeting; 2011-04-25 - 2011-
04-29

Munshi, Abdul Mazid; Kim, D.C.; Dasa
Lakshmi Narayana, Dheeraj; Todorovic, Jelena;
Van Helvoort, Antonius; Fimland, Bjern-Ove;
Weman, Helge.

Positioned self-catalyzed GaAs nanowire arrays on
Si substrates grown by molecular beam epitaxy.
Nano-network Workshop; 2011-06-15 - 2011-06-15

Nee, Chen Hon; Siew, Wee Ong; Yap, Seong
Shan; Reenaas, Turid Worren; Tou, Teck Yong.
Optical Emission Spectroscopy in Pulsed Laser
Deposition of Silicon. The 6th Symposium on
Vacuum based Science and Technology; 2011-09-
19 - 2011-09-26

Nystrom, Sofie; Aslund, Andreas; Klingstedt,
Thérese; Mason, Jeffrey; Johansson, Leif BG;
Lindgren, Mikael; Reitan, Nina Kristine; Liav,
Oren; Jucker, Mathias; Wegenast-Braun,
Bettina M; Liebig, Christian; Prokop, Stefan;
Heppner, Frank L; Hornemann, Simone;
Aguzzi, Adriano; Nilsson, Peter K;
Hammarstrom, Per.

Structural comparisons of in vitro prepared amyloid
fibrils and cerebral amyloids in Alzheimer’s and
prion diseases. IX European Symposium of The
Protein Society; 2011-05-22 - 2011-05-26



Olsen, Qystein; Morch, Yrr Asbjorg; Thuen,
Marte; Brekken, Christian.

Dynamic Properties of Manganese-Alginate Gels
for Controlled-Release of Mn2+. 19th Scientific
Meeting, International Society for Magnetic
Resonance in Medicine; 2011-05-07 - 2011-05-13

Rauwel, Erwan Yann; Nilsen, Ola; Fjellvag,
Helmer; Walmsley, John; Rytter, Erling.

ALD applied to ZnO coating of nanoporous y-
alumina particles: Conformal coating and spinel
formation. inGAP seminar; 2011-12-01 - 2011-12-
02

Rauwel, Erwan Yann; Nilsen, Ola; Galeckas,
Augustinas; Rauwel, Protima; Walmsley, John;
Rytter, Erling; Fjellvag, Helmer.

ALD applied to conformal coating of nanoporous -
alumina: Spinel formation and luminescence
induced by europium doping. 12 Trends in
Nanotechnology International Conference
(TNT2011);2011-10-21 - 2011-10-24

Ribeiro, L.; Michels, L.; Sousa, M.; Mundim,
K.C.; Fossum, Jon Otto; Da Silva, G.J.;
Mundim, M.S.P.

Studies of water intercalation and diffusion in
nanosilicates by means of XAFS technique.
Cooperative Phenomena in Flows, International
Advanced Study School; 2011-04-04 - 2011-04-14

Rozynek, Zbigniew; Castberg, Rene; Fossum,
Jon Otto; Maley, Knut Jergen; Flekkey, Eirik
Grude.

Electric field induced rotation of Clay particles.
Cooperative Phenomena in Flows, International;
2011-04-04 - 2011-04-14

Rozynek, Zbigniew; Castberg, Rene; mikkelsen,
Alexander; Fossum, Jon Otto; Maley, Knut
Jorgen.

WAXS studies of Clay/Paraffin Composites.
Cooperative Phenomena in Flows, International
Advanced Study Institute; 2011-04-04 - 2011-04-14

Sandru, Eugenia Mariana; Elgsaeter, Arnljot;
Sliwka, Hans-Richard; Partali, Vassilia.
Controlling aggregation-aggregates of predifined
size from highly unsaturated selena phospholipid.
Organisk kjemisk vintermate; 2011-01-06 - 2011-
01-09

Sletmoen, Marit; Haugstad, Kristin Elisabeth;
Brewer, Curtis Fred; Dam, Tarun K; Gerken,
Thomas A; Stokke, Bjorn T..

porcine submaxillary mucin self interactions and
their interaction with soybean agglutinin studied at
the single molecular pair level. 21st internation
symposium on glycoconjugates; 2011-08-21 -
2011-08-26
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Sletmoen, Marit; Maurstad, Gjertrud;
Nordgard, Catherine Taylor; Draget, Kurt
Ingar; Stokke, Bjorn Torger.

Perturbation of mucin-alginate interactions by
alginate fragments: Direct determination of forced
unbinding of macromolecules in a model biological
barrier. AFM for BioMed Conference; 2011-08-23
-2011-08-27

Storebg, Asta Katrine; Brudevoll, Trond;
Skaring, Qyvind; Kirkemo, Camilla Nestande;
Norum, Ole Christian; Olsen, Qyvind.

Cooling dynamics of photo-excited carriers in
HgCdTe. 17th international conference on Electron
Dynamics in Semiconductors, Optoelectronics and
Nanostructures (EDISON17); 2011-08-07 - 2011-
08-12

Szeterli, Ragnhild; Selbach, Sverre Magnus;
Ravindran, Ponniah; Grande, Tor; Holmestad,
Randi.

Experimental and theoretical study of the electronic
structure of multiferroic BiFeO3 and related
compounds. SCANDEM 2011; 2011-06-08 - 2011-
06-10

Walle, Lars Erik; Aase, John F.; Svenum,
Ingeborg-Helene; Andersen, Trine; Gustafson,
Johan; Andersen, Jesper N.; Lundgren, Edvin;
Borg, Anne.

Oxidation of the Pd57Cu43(100) surface - a
comparison with Pd(100) and Pd75Ag25(100).
NordForsk workshop; 2011-11-21 - 2011-11-22

Walle, Lars Erik; Gronbeck, Henrik;
Fernandes, Vasco Rafael P; Blomberg, Sara;
Farstad, Mari Helene; Schulte, Karina;
Gustafson, Johan; Lundgren, Edvin; Andersen,
Jesper N.; Borg, Anne.

Core level shifts from Pd75Ag25 alloy surfaces.
MAX-lab 24th Annual User Meeting; 2011-11-14 -
2011-11-16

Walle, Lars Erik; Gronbeck, Henrik;
Fernandes, Vasco Rafael P; Blomberg, Sara;
Farstad, Mari Helene; Schulte, Karina;
Gustafson, Johan; Lundgren, Edvin; Andersen,
Jesper N.; Borg, Anne.

Core level shifts from Pd75Ag25 alloy surfaces.
ECOSS 28;2011-08-28 - 2011-09-02

Walle, Lars Erik; Schulte, Karina; Gustafson,
Johan; Lundgren, Edvin; Andersen, Jesper N;
Borg, Anne.

Oxide formation and CO induced oxide reduction
on the Pd75Ag25(100) surface. 4th International
Conference on Women in Physics; 2011-04-04 -
2011-04-08



Yap, Seong Shan; Siew, Wee Ong; Nee, Chen
Hon; Reenaas, Turid Worren; Tou, Teck Yong.
Laser ablation and growth of Si and Ge. 27th
International Conference on Silicon Epitaxy and
Heterostructures (ICSI-7); 2011-08-28 - 2011-09-
02

POPULAR SCIENTIFIC TALKS

Falnes, Johannes.
Gamalt og nytt om energi fra havbelgjer.
Torsdagsforedrag; 2011-10-13 - 2011-10-13

Falnes, Johannes.

Havbelgjeenergi og utvikling av
bolgjekraftteknologi. SFFEs lunsjforelesning;
2011-05-04 - 2011-05-04

Falnes, Johannes.

Potensial og framgangsmaétar for bruk av
belgjeenergi. Edisondagen 2011. Energiforsyning i
framtida - idéer mot knapphet og prisstigning;
2011-03-31 -2011-03-31

Fredriksen, Ashild; Borg, Anne; Holst, Bodil.
Status of Women in Physics - Norway. Nordic
Meeting of Women in Physics; 2011-09-28 - 2011-
09-30

Holmestad, Randi.
Abels Tarn. Abels Téarn; 2011-04-29 - 2011-04-29

Samuelsen, Emil J.
Kvasi-krystallar: Nobelprisen i kjemi 2011.
Torsdagsseminar; 2011-11-03 - 2011-11-03

PHYSICS PRESENTATION THROUGH MEDIA

Andersen, Pal Flodin; Sandnes, Bjornar.
Fysikk i Sandkassa. Forskning.no [Internett] 2011-
05-06

Bjoernzes, Ingvil; Sandnes, Bjornar.
Nye menstre for industrielle prosesser.
Forskningsradet [Internett] 2011-04-19

Davies, Catharina De Lange.
Nanotek-+ultralyd-+cellgift=ny kreftbehandling.
[Avis] 2011-10-17

Fossheim, Kristian.
Announcing The Gunnerus Sustainability Award.
Technoport [Internett] 2011-10-10

Lilledahl, Magnus Borstad.

Kroppstokt - en reise i kroppens indre. [Kunstnerisk
og museal presentasjon] Forskningsdagene. ; .
2011-09-23 - 2011-09-24
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Meland, Svein Inge; Espy, Patrick Joseph.
Radar «leser» stjerneskudd. Adresseavisen [Avis]
2011-08-16

Naqvi, Kalbe Razi.
Matematikkens historie : Al Khwarizmi. Ekko
NRK P2 [Radio] 2011-09-19

Olderey, Magnus Ostgird; Strand, Berit
Lekensgard.
Skeleton greenhouse. Gemini [Avis] 2011-03-01

Olderey, Magnus Qstgird; Strand, Berit
Lekensgard; Sikorski, Pawel.
Skeleton greenhouse. GEMINI [Avis] 2011-03-01

Prasad, Jocelyn; Sandnes, Bjornar.
New shapes in granular movement. University of
Sydney [Internett] 2011-04-20
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(Prof. Allyson Macdonald)

Davies; C. de L.:

*Faculty of Mathematics, Physics and
Informatics, Comenius University,
Bratislava, Slovakia (Prof Tibor Hianik)

* Faculty of Medicine and Human Science,
University of Manchester, UK (Lecturer Alain
Pluen)

Mount Sinai School of Medicine, New York
(Assoc prof. Willem Mulder)

Espy, P.:

* The British Antarctic Survey, Physical
Sciences Division (Mark Clilverd),
Cambridge, UK.

* The Max Planck Institute for Solar System
Research, Department of Planets and Comets
(Paul Hartogh), Katlenburg-Lindau, Germany.
* Department of Meteorology, Stockholm
University (J. Stegman), Stockholm, Sweden.
* University of Leeds, School of Chemistry,
(John Plane), Leeds, UK.

Fossum, J.O.:

* Universite Paris 7, Paris, France, (Prof. Paul
Dommersnes)

* CEA-Saclay, France (Dr. Elisabeth
Bouchaud)

* Ecole Normal Superieure, Paris, France
(Prof. Daniel Bonn)

University of Amsterdam, Netherlands (Prof.
Daniel Bonn)

*Universite de Rennes 1: Geosciences Rennes,
France (Prof. Yves Meheust)

*Maxlab Lund University, Sweden (Dr. Tomas
Plivelic)

Gibson, U.:

* Technische Hochschule Wildau,
Berlin,Germany (A. Richter)

* University of Loughborough, United
Kingdom (R. Smith)



Hansen, A.:

* Université de Nice-Sophia Antipolis, France
(Batrouni)

* Université Louis Pasteur, Strasbourg, France
(Schmittbuhl)

*Université de Rennes I, Rennes, France
(Bideau, Davy)

*Université Paris-Sud, Orsay, France
(Auradou and Talon).

*University College of London, UK
(Gudmundsson)

van Helvoort, A.T.J.

* CNRS-LPN, Marcoussis, France (G.
Patriarche).

* Institut til Festekoerperphysik, Universitit
Bremen, Bremen, Germany (A. Rosenauer)

Hibbins R.E.:

* The British Antarctic Survey, Climate
Programme, Cambridge, UK. (Martin Jarvis)

* The British Antarctic Survey, Environmental
Change and Evolution Programme,
Cambridge, UK. (Mervyn Freeman)

* University of Bath, Department of Electronic
and Electrical Engineering, Bath, UK. (Nick
Mitchell)

Holmestad, R.:

* Rouen University /CNRS, France (W.
Lefebvre)

*Denmark Technical University, Denmark (R.
Dunin-Borkowski/ C. Boothroyd)

* University of Poltier, France (J. Pacaud)
* Helmholz Centre Berlin, Germany (J.
Banhart)

* SuperSTEM, Daresbury, England (A.
Bleloch)

* RIKEN Rutherford Appleton Laboratory,
Oxfordshire, UK (T. Matsuzaki)

Heye, J.S.:

* Instituto de Quimica Fisica Rocasolano,
CSIC, c/Serrano 119, 28006 Madrid, Spain
(Enrique

Lomba)

Kachelriess, M.:

* APC (Laboratoire AstroParticule et
Cosmologie), Paris, France (G.
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Universitet, Geteborg, Sverige (Profs. G.
Johansson, P.Salomonson, V. Shumeiko)
*NORDITA and Stockholm University,
Stockholm (Prof. 1. Bengtsson)

*University College of Molde, Molde (Assoc.
Prof. P. K. Rekdal)

*University of Oslo, Institute of Theoretical
Astrophysics and Centre for Ecological and
Evolutionary Synthesis (CEES) (Dr. @.
Langangen)

Stokke, B. T.:

* La Sapienza University, Roma, Italia (M.
Dentini), Biophysics

* 'INPG-PHELMA de Grenoble, CNRS-UMR
5628, LMGP 3 parvis L. Neel, 38016
GRENOBLE, France (C. Picart).

Sudbe, A.:

* Universita di Catania, Italia (prof. Giuseppe
Angilella)

* Freie Universitaet Berlin (dr. Flavio S.
Nogueira)

* Kunglega Tekniska Hogskolan (prof. Mats
Wallin)

* Department of physics, University of
Salerno, Italy (prof. M. Cuoco).
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Wabhlstrom, E.:

* Chalmers tekniska hogskola, Sweden, (Maj
Hanson).

* Department of Physics, Uppsala University,
Sweden, (Roland Mathieu, Per Nordblad, Olof
Karis),.

* Max-Lab, Lund University, Sweden,
(Balasubramanian Thiagarajan).

* Institute for the Storage Ring Facilities,
University of Aarhus, Denmark, (Z..S. Li).
*Department of Materials Science,
University of Cambridge, UK, (prof.J.L.
MacManus-Driscoll)

* Institute of Mathematics and Physics,
Aberystwyth University, Aberystwyth, UK,
(prof. D.A. Evans).

AMERICA

Andersen, J.O.:
* Gettysburg College, Gettysburg, PA, USA
(Michael Strickland).

Brataas, A.:

* Harvard University, (Bertrand I. Halperin)
* UCLA, (Yaroslav Tserkovnyak) (USA)

* New York University, (Andrew D. Kent)
(USA)

Breiby, D.W.:
* Georgia Institute of Technology, USA (J.-L.
Bredas)

Davies, C.:

* Harvard Medical School Boston, USA (R.K.
Jain Y. Boucher)

* Mount Sinai School of Medicine

New York, (W.Mulder)

Espy, P.:

*Hampton University, Center for Atmospheric
Sciences (James M. Russell IIT), Virginia,
USA

Fossum, J.O.:

* Universidade Federal de Pernambuco, UFPE,
Recife, Brazil (Profs. Mario Engelsberg and
Eduardo de Azevedo)

*UFABC, Sao Paulo, Brazil (Prof. Roosevelt
Droppa)

* University of Brasilia, UnB, Brasilia, Brazil
(Prof. Geraldo Jose da Silva)

*Universidade Federal de Campina Grande,
UFCG-PB Brazil (Prof. Suedina Silva)

*PUC Rio de Janeiro Brazil (Prof. Marcio
Carvalho)

*University Havana, Cuba (Profs. Ernesto
Altshuler and Aramis Rivera)



Gibson, U.:
* Dartmouth College, Hanover NH USA
(J. J. BelBruno)

Hansen, A.:
* Univesidade Federal do Céara, Fortaleza,
Brazil (Soares)

Holmestad, R.
* University of Illinois, Urbana-Champaign,
USA (JM. Zuo)

Heye, J.S.:

* Oklahoma University, Norman, Oklahoma,
USA (K. A. Milton), Theoretical Physics
Lilledahl, M.B.:

* University of California, Irvine (E. Potma)

Lindmo, T.:

* Beckman Laser Institute, University of
California, Irvine (B. Tromberg, J. S. Nelson,
Z. Chen), Biomedical optics

Nagqvi, K. R.:
* Upstate Medical University, Syracuse, USA,
(E. A. Berry)

Reenaas, T.W.:

* University of Edmonton, Canada (Ying Tsui)
Department of Electrical & Computer
Engineering

Skagerstam, B.-S.:

* Universidade Federal do Rio de Janeiro,
Departamento de Fisica Matematica - Instituto
de Fisica, Rio de Janeiro, Brazil (Prof.
Ruynet Lima de Matos Filho et al.)
*Universidade Federal do Cear4,
Departamento de Fisica, Fortaleza, Brazil.
(Prof. José Soares de Andrade Junior)

* University of Florida, USA (J.R. Klauder)
*Syracuse University, N.Y., USA (A.P.
Balachandran).

* Temple University, P.A., USA (P.S.
Riseborough)

* Departamento de F1sica, Universidade
Federal do Cear’a, Brazil (R.N. Costa Filho)

* Universidade Estadual do Cear’a, Faculdade
de Educa, Brazil (G Alencar)

Sorokina, LI.T.

* Kongsberg Seatex, Norway (J. Klepsvik)

* Stanford University, CA, USA (R. L. Byer,
K. L. Vodopyanov)

* BAE Systems, NH, USA (P. G.
Schunemann)

* Vienna University of Technology, Austria
(E. Sorokin, V. L. Kalashnikov)

* University of Alabama at Birmingham (S.
Mirov)
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* Fiber Optics Research Center, RAS, Russia
(. E. M. Dianov)

* Multiwave Photonics, Portugal (J. R.
Salcedo)

* Belaraussian National technical University
(N. Kuleshov)

* ORC Tampere University of technology,
Finland (O. G. Okhotnikov)

* Lawrence Livermore National Laboratory,
CA, USA (K. Schaffers)

* QPeak Inc., MA, USA (P. F. Moulton)

* Fastlite, France (P. Tournois)

Stokke, B.T.

* Albert Einstein College of Medicine, New
York, USA (C F Brewer)

* Case Western Reserve University School of
Medicine, Cleveland, Ohio, USA (T A
Gerken)

Sudbe, A.:

* Johns Hopkins University (prof. Z. B.
Tesanovic)

* University of Toronto (prof. John Wei)
* Department of physics, University of
Massachussets at Amherst, Massachusetts,
USA (prof. E. Babaev)

* Department of physics, University of
California at Riverside, USA (prof. C. M.
Varma).

Wabhlstrom, E.:

* New York University (prof. Andy Kent).
*Brookhaven National Laboratory (Dario
Arena)

AFRICA

Skagerstam, B.-S.:
* Institute of Theoretical Physics, University
of Stellenbosch, South Africa (F.G. Scholtz)

ASIA

Brataas, A.:
* Tohoku University, Sendai, Japan (Gerrit E.
W. Bauer)

Fossum, J.O.:

*Gwangju Institute of Science and
Technology, South Korea (Prof. Do Young
Noh)

* Pohang Accelerator Laboratory, South Korea
(Prof. Do Young Noh)

*Postech Pohang, South Korea (Dr. Kanak
Parmar)



Hansen, A.:

* Institute of Mathematical Sciences, Chennai,
India (Ray)

* Saha Institute of Nuclear Physics, Kolkata,
India (Chakrabarti).

Holmestad, R.

* Toyama University, Graduate school of
Science and Engineering, Japan (K Matsuda,
K. Nishimura)

* Tokyo Institute of Technology, Tokyo, Japan
(T. Sato, S. Muraishi)

Kjeldstad, B.:

* Tribhuvan University, Kathmandu, Nepal
(Sapkota, B., Bhattarai, B.)

* Lhasa University, Tibet, China (Gelsor, N.)

Linder, J.:

* Department of Physics, Tokyo Institute of
Technology, Japan (T. Yokoyama)

* Department of Applied Physics, Nagoya
University, Japan (Y. Tanaka)

Lindgren, M.:
* Riken Institute, Wako, Saitama, Japan (Dr.
Tamotsu Zako)

Naqvi, K.R.:

*Mansoura University, Damietta, Egypt (A.
El-Agamey)

* Yarmouk University, Irbd, Jordan (Y.A.
Yousef)

* People’s University of China, Beijing (J.-P-
Zhang)

* Institute of Botany, Chinese Academy of
Sciences (C. Yang)

*Division of Chemistry and Biological
Chemistry, School of Physical and
Mathematical Sciences, Nanyang
Technological University, Singapore (R. D.
Webster)

Reenaas, T.W.:
* Multimedia University, Malaysia (Teck
Yong Tou)

Sikorski, P.:

* Department of Biomaterials Sciences,
Graduate School of Agricultural and Life
Sciences, The University of Tokyo, Japan. (Dr.
M. Wada). Biophysics
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Skagerstam, B.-S.:

* Centre for High Energy Physics, Indian
Institute of Science, Bangalore, India (S.
Vaidya).

Stokke, B.T.:

* Osaka Prefecture Univ., Osaka, Japan (S.
Kitamura), Biophysics

* Department of Polymer Chemistry, Graduate
School of Engineering, Kyoto University,
Katsura Nishikyo-ku, Kyoto 615-8510 Japan
(Kazunari Akiyoshi) Biophysics

Sudbg, A:

*Department of Applied Physics, Nagoya
University, Japan.

* Department of physics, University of Tokyo,
Japan (prof. N. Nagaosa).

Wabhlstrom, E:

* The Key Laboratory for Magnetism and
Magnetic Materials of Ministry of Education
Lanzhou University (D.Z . Yang)

AUSTRALIA

Davies, C.:

* Cancer Biology Laboratory, Peter Mac
Callum Cancer Centre, Melbourne (Robin
Anderson)

Holmestad, R.:
* Monash University, Melbourne, Australia (J.
Etheridge, M. Weyland, P. Nakashima)

Mathiesen, R,;
*Univ. Queensland (A.K. Dahle)



National cooperation

* Naturfagsenteret (Nasjonalt senter for
naturfag i opplaringen)

* NAROM (Nasjonalt senter for romrelatert
opplering)

* University of Oslo, Physics Education
Research Group

*Hydro Aluminium Research Centre,
Sunndalsera (Jostein Rayset, Oddvin Reiso)

* Department of Chemistry, Biotechnology
and Food Science, Norwegian University of
Life Sciences, As, Norway (Prof. V.G.H.
Eijsink)

* Institute for energy technology, Kjeller,
Norway (senior scientists Arne Skjeltorp, Geir
Helgesen, Kenneth D. Knudsen, Bjern
Hauback, Erik Marstein)

* Division of Biophysics and Medical
Technology, Radium Hospital, Oslo (9.
Bruland, A. Skretting, D.R. Olsen)

* Statoil Research Centre, Trondheim

(F. Antonsen, H. Widerge, Erling Rytter)

* University of Oslo (J.M. Leinaas, A.
Dahlback, E.G. Flekkay, K.J. Malgy, Johan
Tafte, Qystein Prytz, Ame Olsen, Anette
Gunnzs, H. Fjellvag, O. Nilsen)

* University of Bergen (J.Stamnes, P. Osland)
* Optomed (R. Ellingsen, D.R. Hjelme, B.
Falch)

* FMC Biopolymers (E. Onsgyen)

* Norwegian Radiation Protection Authority
(Bjern Johnsen, Terje Christensen)

* Tambartun National Resource Center for the
Visually Handicapped, Melhus (P. Fosse)

* Centre for Viking and Medieval Studies,
University of Oslo

* Finnmark University College (Bjorn Tore
Esjeholm)

* Numerical Rocks AS, Trondheim (Ramstad,
Dren)
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* Hogskolen I Ser-Trendelag, HiST (E.
Munkeby)

* Vestfold University College (K.E.
Aasmundtveit

* The Norwegian Polar Institute, (Kim
Holmén), Tromse Norway.

* Dept of Circulation and Medical Imaging,
NTNU (Prof. Bjern Angelsen, Prof Olav
Haraldseth)

* Epitarget as (Sigrid Fossheim)

* Department of Oncology, St.Olav’s Hospital
(T. Strickert, J. Frengen)

* Hagskolen i Ser-Trendelag, HIST (G.
Oftedal, S. Ramstad)

* SINTEF Materials and Chemistry (C.
Marioara, S. Andersen, J. Walmsley, B.S.
Tanem, R. Fagerberg, @. Dahl, C. Ladam, P-E.
Vullum, S. Pradhan,Y. Li, R. Bredesen)

* Institute of Neuroscience, St. Olav Hospital
Norsk Lysteknisk komité

* Trondheim Science Centre

* SINTEF Energiforskning

* SINTEF Materials and Chemistry (R.
Bredesen)

* SINTEF Petroleum Research (B. Bjerkvik,
R.M. Holt)

* Ser-Trendelag University College, Faculty
of Technology (T.M. Thorseth)

* Ser-Trendelag University College, Faculty
of Teacher Education (E. Munkebye, K. Feren,
J. Cyvin)

* Finnmark University College (D.A.Lysne,
B.T. Esjeholm)

* Paper and Fiber Research Institute-PFI
(G.Chinga)

* AXSESS, Molde (P.K. Rekdal)

* Norwegian Center for Stem Cell Research.
Rikshospitalet. Oslo. (Prof. Jan E. Brinchma



EDUCATION
SUBJECTS AND STUDENT ATTENDANCE

Some subjects were self-study courses in 2011

Subjects

MSc Technology 1* and 2™ year

TFY4102 Physics for Product Design Engineering, Earth
Sciences and Petroleum Engineering (incl. 1ab)

TFY4104  Physics for Product Design and Manufacturing,
Marine Technology (incl. lab)

TFY4106 Physics for Civil and Transport Engineering,
Industrial Economics and Technology Management
(incl. lab)

TFY4115 Physics for Electronics Engineering, Engineering
Cybernetics, Nanotechnology (incl. lab)

TFY4120 Physics for Chemical Engineering and Biotechnology,
Materials Science and Engineering (incl. lab)

TFY4125 Physics f or C omputer Science, C ommunication
Technology

TFY4145 Mechanical Physics (incl. lab)

TFY4155 Electromagnetism (incl. lab)

TFY4160 Wave Physics (incl. lab)

TFY4165 Thermal Physics (incl. lab)

TFY4215 Introduction to Quantum Physics

TFY4335  Nano Life Science

MSc Technology 3™ year

TFY4170 Physics 2 for Electronics Engineering
TFY4185 Measurement Techniques (incl. lab)

TFY4190 Instrumentation (incl. lab)

TFY4195 Optics (incl. lab)

TFY4205 Quantum Mechanics 11

TFY4230  Statistical Physics

TFY4240  Electromagnetic Theory

TFY4250 Quantum Mechanics I

TFY4260 Cell Biology and Cellular Biophysics (incl. lab)

MSc Technology 4" year

TFY4200 Optics, Advanced Course (incl. lab)
TFY4210 Quantum Theory of Many-Particle Systems
TFY4220 Solid State Physics (incl. lab)

TFY4225 Nuclear and Radiation Physics (incl. lab)
TFY4235 Computational Physics

TFY4245 Solid State Physics, Advanced Course
TFY4255 Materials Physics (incl. lab)

TFY4275 Classical Transport Theory

TFY4280 Signal Processing (incl. lab)

TFY4292 Quantum Optics

TFY4300 Energy and Environmental Physics
TFY4305 Non-linear Dynamics

TFY4310 Molecular Biophysics (incl. lab)
TFY4315 Biophysics of lonizing Radiation
TFY4320 Medical Physics (incl. lab)

TFY4340 Mesoscopic Physics

TFY4345 Classical Mechanics

TFY485x  Experts in Team, Interdisciplinary Project
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Student
Attendance

128

241

180

187

88

201

115
102
90
93
100
25

36
79
58
68
59
71
53
53
22

10
94
57
47
19

14
16
13
84
14
11
10
14
10
49
57



MSc Technology 5™ year

TFY4265
TFY4500
TFY4505
TFY4510
TFY4515
TFY4520
TFY4525
TFY4900
TFY4905

BSc

FY0001
FY1001
FY1002
FY1003
FY1005
FY1006
FY2045
FY2302
FY2450
FY2800
FY2900

MSc
RFEL3092
FY2290
FY3006
FY3114
FY3201
FY3402
FY3403
FY3452
FY3464
FY3466
FY3900
FY3950

PhD

FY8104
FY8105
FY8201
FY8302
FY8402
FY8403
FY8407
FY8410
FY8504
FY8901
FY8902
FY&8904
FY8905
FY8906
FY8907
FY8908

Biophysical Micromethods (incl. lab)
Biophysics, Specialization Project
Biophysics, Specialization Course
Physics, Specialization Project

Physics, Specialization Course
Nanotechnology, Specialization Project
Bionanotechnology, Specialization Course
Physics, Master’s Thesis

Nanotechnology, Master’s Thesis

Service Course in Physics (incl. lab)
Mechanical Physics (incl. lab)
Wave Physics (incl. lab)

Electricity and Magnetism (incl. lab)
Thermal Physics (incl. lab)
Introduction to Quantum Physics
Quantum Mechanics I

Biophysics (incl. lab)

Astrophysics

Teacher Training/Dissemination Project in Physics

Physics Education

Research Methods in Science

Energy Resources

Sensors and Transducers

Functional Materials

Atmospheric Physics and Climate Change
Subatomic Physics

Particle Physics

Gravitation and Cosmology

Quantum Field Theory I

Quantum Field Theory II

Master Thesis in Physics

Master Thesis in Physics (Teacher Education)

Symmetry Groups in Physics
Superconductivity: Physics and Technology
Nanoparticle and Polymer Physics
Quantum Theory of Solids

Dosimetry of lonizing Radation
Biopolymer Gels and Networks

Magnetic Resonance Imaging

Light and Force Based Molecular Imaging
Advanced Experimental Physics

Sensors and Transducers

Atmospheric Physics and Climate Change
Computational Physics

Materials Physics

Biophysical Micromethods

Classical Transport Theory

Quantum Optics
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46
68
41
77
54
42
30
17
36

19
21
21
20
18

15
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Credits

30000
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Study Credits 2000-2011
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Year
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THESES — GRADUATE STUDIES

Master of Science in Technology — Applied Physics and Mathematics

Aanensen, Nina Sasaki

"Nonlinear Laser-induced Deformations and
Forces at Liquid-Liquid Interfaces near the Critical
Point"

Supervisor: Ingve Simonsen/Iver Brevik (EPT)

Aass, Mari

"Introduction of Electronic Personal Dosimeters as
a Supplement to and Possible Replacement of
Thermoluminescent Dosimeters in Norway"
Supervisor: Tore Lindmo/Ole Reistad (Statens
stralevern)

Aursand, Peder Kristian

"Hyperbolic Conservation Laws with Relaxation
Terms"

Supervisor: Ingve Simonsen/Tore Flatten (SINTEF)

Austad, Karianne

"Characterization of Electrical Activity and
Lifetime in Compensated Multicrystalline Silicon"
Supervisor: Ursula Gibson/Marisa Di Sabatino
(IMT)

Brandsater, Tord Bjornevaagen

"Designing a Free-Form-Lens to Optimize the
Illumination of Cylindrical Objects”

Supervisor: Ingve Simonsen/Andreas Nordbryhn
(TOMRA)

Brende, Ole Martin

"Complex Networks. Development of a Three
Particle Reaction-Diffusion Model on a Complex
Network"”

Supervisor: Ingve Simonsen

Cappelen, Beate Ulrikke Krefting
"Experimental Studies of Finger and Fracture
Instabilities in Clays Throughout the Sol-Gel
Transition”

Supervisor: Jon Otto Fossum

Eide, Anders Lund

"Take Part in Work to Develop, Document and
Verify Equipment for Calorimetric Testing of Ice
with Different Salt Content Levels"

Supervisors: Erik Wahlstrem/Knut Heyland/Bernt
Forre
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Ervik, Martin

"Microstructural Studies of AI-Mg-Si-Cu Alloys
with Respect to Corrosion"

Supervisor: Randi Holmestad

Fintland, Trygve Westlye

"Measurements of Young's Modulus on Rock
Samples at Small Amplitude and Low Frequency"
Supervisor: Steinar Raaen/Jorn Stenebraten
(SINTEF)

Flatabg, Silje

"Assessment of Sensitivity, Degradation and
Treatment Response in Two Breast Cancer
Xenograft Models Using HR MAS MRS"
Supervisor: Tore Lindmo/Ingrid Gribbestad (ISB)

Grieg, Bernt Milne

"Partial Discharges on an Epoxy Surface due to
Water Droplets"”

Supervisor: Steinar Raaen/Sverre Hvidsten
(SINTEF)

Grem, Vivian Aagesen

"UV Doses to Psoriasis Pasients and Treatment
Effect during three Weeks Climatotherapy at the
Canary Islands"

Supervisor: Tore Lindmo/Lise L. Randeberg

Hagen, Torbjern Ruud

"Numerical Simulations of Flow Past a Truss
Tower with an Evaluation of Tower Shadow Models
for Wind Turbines"

Supervisors: John Skule Haye/Michael Muskulus

Hansen, Christoffer Berge

"4 random Matrix Approach to collective Trends of
falling and rising Stock Markets"

Supervisor: Ingve Simonsen

Hegge, Torstein Storflor

"Scalar Wave Scattering from Two-Dimensional,
Randomly Rough Surfaces"

Supervisor: Ingve Simonsen



Hakonseth, Gunnar

"Water Diffusion in Semi-Conductive Outer Sheath
Materials for Polymeric High Voltage Submarine
Cables"

Supervisor: Ingve Simonsen/Sverre Hvidsten
(SINTEF)

Jensen, Jens Tarjei

"Minimum Ignition Energy in a Hydrogen
Combustible Mixture"

Supervisor: Ingve Simonsen/Nils E. L. Haugen
(SEFAS)

Kizr, Anders Fredrik

"Pressure Evolution During COZ2 Storage -
Numerical Simulation on Sleipner Inspired Model"
Supervisor: Ingve Simonsen/Ola Eiken (Statoil
Rotvoll)

Kleve, Ellen Elisabeth Sommernes

"Silicon Quantum Dots in a Silicon Dioxide
Matrix"

Supervisor: Turid Worren Reenaas/Ingeborg Kaus
(SINTEF)

Knutsen, Hege
"Characterization of GaN:ZnO p-n Junctions"
Supervisor: Ursula Gibson

Martinsen, Fredrik Aleksander

"Clustering during Natural Aging and its Effect on
Precipitation Hardening in Al-Mg-Si Alloys"
Supervisor: Randi Holmestad

Mersland, Mailinn Blandkjenn

"Asymmetric Energy Fluctuations in Turbulence -
Inverse Statistical Method for the Description of
Asymmetric Energy Variation"

Supervisor: Ingve Simonsen

Myklatun, Ahne
"Production and Application of Micronsized

Polysaccharide Particles - Studying Perturbation of

a Model Mucus Barrier with Total Internal
Reflection Fluorescence (TIRF) Microscopy and
Atomic Force Microscopy (AFM) Indentation”
Supervisor: Bjern Torger Stokke

Nord, Magnus Kristofer

"Quantitative (S)TEM Analysis of Intermediate
Band Solar Cell Materials"

Supervisor: Randi Holmestad
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Osnes, Christine Birgitte

"Planetary Wave Oscillations observed in Ozone
and Temperature Data from Antarctica during
2009"

Supervisor: Patrick Joseph Espy

Rieber-Mohn, Eirik

"Quantification of Uncertainties in Wind Energy
Projects and the Economical Implications"”
Supervisor: Daniel Huertas Hernando (SINTEF)

Rivedal, Nikolai Hydle

"Two-dimensional Simulations of Particle
Deposition on a Cylinder in a Turbulent Cross
Flow at Intermediate Reynolds Numbers"
Supervisor: Jon Andreas Stovneng/Nils E. L.
Haugen (SEFAS)

Sognnzes, Ida Andrea Braathen

"Maximum Entropy and Maximum Entropy
Production in Macroecology"

Supervisor: Asle Sudbe/John Harte (UC Berkley)

Theisen, Erik Bjorge

"Experimental Mueller Matrix Images of Liquid
Crystalline Domains in Synthetic Clay Dispersions"
Supervisor: Morten Kildemo

Tveiteras, Vebjern

"Numerical Study of the Interaction of Flow over
Two Airfoils in Relative Motion"

Supervisor: Jon Andreas Stevneng/Bernhard Muller
(IEP)

Vilpponen, Eirik Timo Bee

"Analysis of Intermediate Band Solar Cell
Performance"

Supervisor: Turid Worren Reenaas

Voigt, Andre
"Fracturing of Optimal Paths in a Random Lattice"
Supervisor: Alex Hansen

Walle, Qystein
"Engineered Surfaces for Redirection of Light"
Supervisor: Ingve Simonsen

Walter, Erik Lokken

"Time Series Analysis of Electricity Prices. A
Comparative Study of Power Markets"
Supervisor: Ingve Simonsen



Winjum, Ingebrigt
"Reconstruction of Images From a Compact
Spectral Camera"”

Supervisor: Ingve Simonsen/Torbjern Skauli (FFI)

Master of Science in Technology — Nanotechnology

Helgesen, Emily

"Characterization of the Uptake and Trafficking of
AvB3-targeted and Non-targeted Nanoemulsions in

Human Endothelial Cells in vitro"
Supervisor: Davies, Catharina de Lange

Fosli, Carl Huseby

"Plasmonics for Light Trapping in Thin Silicon
Solar Cells"

Supervisor: Simonsen, Ingve

Beckwith, Kai Muller

"A Study of Cultured Cells on a Nanowire-based
Reverse Transfection Device"

Supervisor: Sikorski, Pawel Tadeusz

Tveten, Erlend Grytli

"Optical coatings for enhancement of the
longitudinal Magneto-optic Kerr Effect from
magnetic ultra-thin films"

Supervisor: Gibson, Ursula

Ervik, Ken Roger

"Application of focused ion beam (FIB) and
scanning electron microscopy (SEM) for
characterization of tissue, cells and biomaterials"
Supervisor: Sikorski, Pawel Tadeusz

Master of Science in Physics

Almelid, Oyvind
"Pion Condensation in the Linear Sigma Model"
Supervisor: Jens Oluf Andersen

Berge, Frank Terje

"Development of a Spectrometer System to
Remotely Sense Mesospheric Temperature"”
Supervisor: Patrick Joseph Espy

Dal, Lars Andreas
"Antideuterons as Signature for Dark Matter"
Supervisor: Michael Kachelriess
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Fauske, Vidar Tonaas

"Electron Microscopy Characterization of the
Interface between a (111)-Si Substrate and GaAs
Nanowires grown by Self-Catalysis by MBE"
Supervisor: Van Helvoort, Antonius Theodorus
Johannes

Haugan, Einar

"Colloidal Crystals as Templates for Light
Harvesting Structures in Solar Cells"
Supervisor: Simonsen, Ingve

Hobzek, Thor Christian

"Nanostructured PDMS surfaces with patterned
wettability"

Supervisor: Sikorski, Pawel Tadeusz

Fabricius, Lars

"Human Exposure Assessment of Engineered
Inorganic Nanoparticles in Food"
Supervisor: Sikorski, Pawel Tadeusz

Reiten, Andreas Lonning

"Diffuse Small Angle X-Ray Scattering From Thin
Film Structures In the Distorted Wave Born
Approximation”

Supervisor: Breiby, Dag Werner

Hauge, Andreas

"4 Geometrical and Computational Study of
Entanglement Witnesses"

Supervisor: Jan Myrheim

Linge, Christer Andreas Rosendahl

"Modeling of the Intermediate Band Tandem Solar
Cell"

Supervisor: Turid Worren Reenaas

Lisa, Martin

"Satellite Mapping of Particle Precipitation Effects
on the Antarctic Middle Atmosphere"

Supervisor: Patrick Joseph Espy



Lundanes, Ingvild Olsen

"The Propagation and Energy Losses of Ultra High
Energy Cosmic Rays"

Supervisor: Michael Kachelriess

Orvedal, Ingrid

"Measurement and Modelling of the Water
Transport in Water Blocking Tapes for High
Voltage Cables"

Supervisor: Jon Andreas Stevneng

Rolseth, Erlend Granbo

"Carbon Dioxide Intercalation in Sodium
Fluorohectorite Clay"

Supervisor: Jon Otto Fossum

Master of Science in Condensed Matter Physics

Assuming-Gyimah, Kofi Tutu Addo
Time Domain Studies of Training Effects in
Co/Cu/FeNi/FeMn Spin Valves

Supervisor: Erik Wahlstram

Dahesh, Mohsen

Complex Behaviors of Clay Particles in Air and
co2

Supervisor: Jon Otto Fossum

Skarshaug, Stine

"Dark Matter Contribution to the Isotropic
Extragalactic Gamma-Ray Background"
Supervisor: Michael Kachelriess

Strand, Daniel

"Wave Scattering from Two-Dimensional Self-
Affine Structures”

Supervisor: Ingve Simonsen

Tande, Jorgen Jensen

"CFD Study of a 10 MW Offshore Horizontal Axis
Wind Turbine Blade"

Supervisor: Jon Andreas Stovneng

Inkoom, Godfred
Ferromagnetic Resonance of LSMO Thin Film
Supervisor: Erik Wahlstrom

Hanif, Muhammad

Growth and Characterization of Germanium
Quantum Dots and Crystalline Silicon
Supervisor: Turid Worren Reenaas

Master of Science in Medical Technology — Biophysics and Medical Physics

Acosta Roa, Ana Maria
Effects of Cyclic Hypoxia in Tumor Tissue
Supervisor: Einar K. Rofstad

Master of Science in Science Education

Aamodt, Tor Ingve

Characterization of ZnS.:Cr films for Intermediate
Band Solar Cells

Supervisor: Ursula Gibson

Hauge, Helene

The graduating physics Student. An investigation of
their interests, sources of inspiration and future
plans.

Supervisor: Berit Bungum
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Aurlien, Ragnhild

A Density Functional Theory Study of Hydrogen
Transfer and Rotational Barriers in Vitamin E-like
Molecules

Supervisor: Jon Andreas Stovneng



PARTICIPATION IN COMMITTEES

EVALUATION COMMITTEES

Borg, A.:

* Faculty opponent at the PhD defense of Anneli
Onsten, Department of Microelectronics and
Applied Physics, School of Information and
Communication Technology, KTH Royal Institute
of Technology, May 2011.

* Member of examination committee, PhD defense
of Evren Ataman, Department of Physics, Lund
University, June 2011.

* Administrator for the PhD defense of Espen
Eberg, Department of Electronics and
Telecommunication, NTNU.

* External evaluator for the Goran Gustafsson Prize
in Physics 2011, The Royal Swedish Academy of
Sciences.

* External evaluator for the Ingvar Carlsson Award
in 2011, Swedish Foundation for Strategic
Research, SSF.

Bungum, B.:

* Opponent for the PhD defence of Maria
Svensson, University of Gothenburg / FontD,
Sweden, February 2010.

Davies C. de L.;

* Evaluation committee for application on
infrastructure to the regional health authorities
Helse Sor-Ost

* Evaluation committee for applications to The
Norwegian Cancer Society

* Opponent for PhD defence Erik Hagtvet UiO,
December 2011

* Evaluation committee/administrator for PhD
thesis by Magnus Oldergy

Espy, P.:

* Opponent for PhD defence of Maria Smirnova,
Department of Computer Science, Electral and
Space engineering, Luled University of Technology
Sweden, October 2011.

* Opponent for PhD defence of Kerry Day,
Department of Electronic and Electrical
Engineering, University of Bath, UK, November
2011.

Gibson, U.:
* Faculty hiring board, American University of
Kuwait
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Hansen, A.:

*Evaluation committee for tenure track position in
Computational S cience ( Complex S ystems) a t
Aalto University, Finland

*Evaluation committee for F inland D istinguished
Professorship, Academy of Finland.

Holmestad, R.:
* Administrator for PhD defense of Kenate Nemera
Nigussa (Physics, April 2011)

Kachelriess, M.:

* Opponent for the PhD defence of Nils-Erik
Bomark,,UiB,, December 2011.

* Administrator for the PhD defense of Lars
Leganger, Physics, NTNU, June 2011.

* Evaluation committee for a tenure track position
in Theoretical Astroparticle Physics, KTH Royal
Institute of Technology, 2011.

Lindmo, T.:

* A dministrator of e valuation ¢ ommittee f or
appointing professor at NTNU.

* E valuation c ommittee f or a ppointing a ssociate
professor at HIST (Ser-Trendelag County College)

Mathiesen, R. H.

* Opponent for the PhD thesis of Aziz Bogno,
Universite Paul Cezanne Aix-Marseille, September
2011.

* Administrator for the PhD thesis of Ruben
Bjerge, (Physics, NTNU), September 2011.

Olaussen, K.:

* Opponent and administrator for the PhD thesis of
Simen Ellingsen, Institutt for energi- og
prosessteknikk, NTNU.

* Opponent for the PhD thesis of Per Qyvind
Sollid, Fysisk Institutt, UiO

* Opponent and administrator for the PhD thesis of
Lars Tandle Kyllingstad, Institutt for fysikk,
NTNU

* Opponent for the PhD thesis of Juha Soursa,
Fysisk Institutt, UiO

Reenaas, T. W.:
* Evaluation committee for applications to a
universitetslektor position at Uppsala University”



Stokke, B.T.:

* External examinor PhD thesis of Erich Schuster,
Inst of Fundamental Sciences, Massey University,
New Zealand, October 2011.

Wabhlstrem, E.:
* Kjetil Hals, PhD defence.

INTERNATIONAL COMMITTEES

Borg, A.:

* Member of “Beredningsgrupp for kondenserade
materiens fysik”, Swedish Research Council (VR),
Sweden.

* Member of the [UPAP (International Union of
Pure and Applied Physics) Working Group on
Women in Physics.

* Member of the board of The Nanometer
Consortium, Lund University, Sweden.

* Member of Administrative Council of SEFI
(European Society for Engineering Education)

Bungum, B.:
* Coordinator of Nordic research network in
science education, NorSEd.

Espy, P.:

* Member SCOSTEP Climate and Weather of the
Sun-Earth System (CAWSES-II) Task Group 2,
2011.

* Member International ALOMAR Science
Advisory Committee, 2011.

Fossum, J. O.:

* Project leader of a Nordforsk funded Nordic
Researcher Network in Soft Matter Physics (2010-
2013) involving ~100 scentists in ~10 groups in the
Nordic countries (Denmark, Finland, Norway,
Sweden)

* In International Scientific Advisory Board for
Center of Physics, Minho University, Braga,
Portugal

* In International Scientific Advisory Board for
International Center for Condensed Matter Physics
(ICCMP), Universidade de Brasilia (UnB),
Brasilia, Brazil

Gibson, U.:

* Optical Society of America Tellers committee
chair

* Editorial Board, Materials Characterization
(Elsevier)

* Editorial Board, NanoEthics (Springer)

* International Commission for Optics, Board
member
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Hansen, A.:

* S ecretary t ot he B oard of E uropean P hysical
Society's Computational Physics group.

*Chair oft he C ommission o n C omputational
Physics (C20) o f the I nternational Union of Pure
and Applied Physics (IUPAP).

*Vice President of the International Union of Pure
and Applied Physics (IUPAP).

*Member of the S cientific Advisory Board to the
Center o fE xcellence in Computational s ystems
Research, Helsinki University of Technology.
*Member of the E SF N etwork “ Exploring t he
Physics of Small Devices” steering committee.
*Member of the E ditorial b oard o f t he E uropean
Journal of Physics.

*Membero ft heE ditorial B oard
International Journal of Modern Physics C.
*Member oft he Editorial B oard of Journal of
Computational Interdisciplinary Sciences.

oft he

Holmestad, R.:

* Member of the board of the Nordic microscopy
society, SCANDEM.

* Leader of the Nordic network (NordForsk) within
TEM — NorTEMnet

Kachelriess, M.:

* Member of the steering committee of "ISAPP:
International School on AstroParticle Physics
European Doctorate School".

Lilledahl, M.B.:

* International committees: Management
committee member for Cost Action: Chemical
imaging by coherent Raman microscopy.

Mathiesen, R. H.

* Member of the Program Advisory Committee of
Max-laboratory, Lund University, Sweeden.

* Member of the Scientific Adivisory Comimittee
of the European Synchrotron Radiation Facility,
Grenoble, France

Sorokina, L.T.:
* Optical Sciences Division Chair of the Optical
Society of America (OSA)

* Quantum Electronics and Optics Division Board
of the European Physical Society

* International Council on Quantum Electronics
(ICQE) member

* International Council of the Optical Society of
America member

* Chair of the Conference on lasers and
Electrooptics (CLEO) Program Sub-Committee
“Ultrafast Optics, optoelectronics and
Applications”



Stokke, B.T.:
* Editorial Advisory Board — Biopolymers (Wiley).

Sudbg, A.:

*Steering Committee Member, European Science
Foundation Network on Nanoscience and
Engineering in Superconductivity (NES).
Member of ESA' Physical Sciences Working
Group, European Space Agency

NATIONAL COMMITTEES

Borg, A.:
* Member of the Board for the Niels Henrik Abel
Memorial Fund

Davies, C. de L.:

* Node leader and Platform leader of the FUGEII
supported nation network “Norwegian Molecular
Imaging Consortium”.

* Member of the board of the National
Interdisciplinary Research School in Medical
Technology

Espy, P.:

* Member, Committee for Co-operation in Space
Related Activities between NTNU-National Centre
for Space Related Education- Andeya Rocket
Range, 2011.

Fossum, J.O:

* Member of the Board of the Norwegian Physical
Society

* Chair of the Division for Condensed matter
Physics with Atomic Physics in The Norwegian
Physical Society

Gibson, U.J.:
* Gemini Center leadership committee
* NanoLab leadership committee

Hansen, A.:
*Member of Board of Trustees, National Museum
of Applied Arts, Trondheim.

Hibbins, R.E.:
* Member UNIS advisory committee for Arctic
Geophysics, 2011.

Holmestad, R.:

* Member of the board of ‘Bardalfondet’ (Fond for
belenning av fremragende studentarbeid innen
okologiske aspekt av materialteknologi ved NTNU)
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Kjeldstad, B.J.:

* Member of advisory board of Sintef, Material and
Chemistry

* Member of the Board of University of Svalbard

* Member of board of SINTEF

* Member of board of e-campus, UNINETT

* Member of UHR education advisory board

Stokke, B.T.:

* Board member, NANOMAT Research Program,
The Norwegian Research Council

* Norwegian national committee for the evaluation
of professor competence in physics, member.

* Chairman of the board, NORFAB, National
large scale research infrastructure project.

UNIVERSITY AND
DEPARTMENTAL COMMITTEES

Borg, A.:

* Member of FUS (“Forvaltningsutvalget for
sivilingenigrutdanningen”) at NTNU.

* Vice dean on education, Faculty of Natural
Sciences and Technology.

* Member of FUL (“Forvaltningsutvalget for
Lererutdanningen”) at NTNU.

* Member of Educational Committee of NTNU
* Member, “Studieprogramrad for
Leaererutdanningen i Realfag”.

* Member of the board at Department of Industrial
Economics and Technology Management

* Member of the council for KOMPiS
(“Kompetanse i skolen™)

Bungum, B.:
* Member of the board “Studieprogramrad for
Laererutdanning i Realfag”

Davies, C. de L.:

* Director of NTNU’s Strategic Area of Medical
Technology.

* Member of the program committee in
Bioinformatics.

Gibson, U.:

* Member leader group “Gemini Centre Solar Cell
Materials"

* Member of the Nanolab leadership committee

Holmestad, R.:

* Leader of the TEM Gemini Centre

* Project leader of the largescale infrastructure
project NORTEM.

* Member of Faculty of Natural Science and
Technology (NT) board

* Member of NTs ‘Forskningsutvalg’.

* Member of NTs ’Ansettelsesutvalg’



* Deputy Department head (Research), Department
of Physics

*Chairman ‘Formidlingsutvalget’, Department of
Physics.

Lilledahl, M.B.:
* Head of Network for biomedical

Linder, J.:
*Member of ‘Formidlingsutvalget’, Department of
Physics

Lindmo, T.:

* Chairman, Division of Biophysics and Medical
Technology.

* Member, ”Studieprogramrad for fysikk og
matematikk”.

* Chairman, “Studieprogramrad for International
MSc Medical Technology™.

Mikkelsen, A.:
* Chairman, Division of Complex Materials

Reenaas, T.W.:

* Member, “Studieprogramrad for MSc Condensed
Matter Physics”.

* Substitute for the Elected member of the
Departmental Board.

Stokke, B.T.:
* Chairman of the board, NTNU Nanolab, NTNU.

Stevneng, J.A.:

* Chairman, “Undervisningsutvalget ved institutt
for fysikk”.

* Member, ”Studieprogramrad for MSc Fysikk og
matematikk”

Sudbe, A.:
* Head of the Department of Physics

Wahlstrem, E.:

* Ch airman, D ivisiono fCo ndensed M atter
Physics.

* Member, ”Studieprogramrad for nanoteknologi”.
* Member. NTNU NanoLab ledergruppen.

Overbe, 1.:
* Chairman, “Studieprogramréadet for Realfag”.
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ARRANGEMENT COMMITTEES

Borg, A.:

* Member of the International advisory committee
of “4 TUPAP International Conference on Women
in Physics”, Stellenbosch, South Africa, April 5-8,
2011.

* Member of the International Programme
Committee of the 28" European Conference on
Surface Science (ECOSS-28), Wroclaw, Poland,
August 28 — September 2, 2011.

Fossum J.O.:

* In organizing committee of /st Nordic Workshop
on Soft M atter P hysics, ( Nordforsk n etwork),
Arhus, Denmark, June 28th — July 1st, 2011

*1 ns cientificc ommitteeo f International
Workshop  on C  omplex P henomenai n
Superconductors an d M agnetic Sy stems, @ ystese,
Norway Aug.29—Sept. 2, 2011

Hansen, A.;

*International Advisory B oard Membero f
Conference on Computational Physics (CCP) 2011,
Gatlinburg, Tennessee.

van Helvoort, A.T.J.:

* Member scientific committee 10th International
Congress for Applied Mineralogy (ICAM) in
Trondheim, Norway on 1-5 August 2011.

Holmestad, R:

* Conference co-chair for 6th International
Conference on the Physical Properties and
Application of Advanced MATerials (ICPMAT
2011), Shanghai, China, 11.-15. Oct. 2011

Mathiesen, R. H.

* Member of the Scientific Committee of ICASP 3
— the 3rd International Conference on Advances in
Solidification Processes, Aachen/Rolduc,
Germany, June 7-10, 2011.



FRIDAY COLLOQUIUM - "Fredagskollokviet i fysikk”

Convenors:
Steinar Raaen (autumn)

Programme — spring term

21. januar: Jens Wentzel Andreasen, Solar Energy
Program, Rise, DTH:

"Small and wide angle X-ray scattering
(SAXS/WAXS) applications in thin film studies".

28. januar: Kimball Milton, University of
Oklahoma:

"Casimir Energies and Forces: An Accelerating
Subject".

4. februar: Yngve Inntjore Levinsen, CERN:
"Accelerator physics at CERN".

11. februar: Sergey Ostapchenko, Institutt for
fysikk, NTNU:
"LHC and its first results".

18. februar: Nils Baas, Institutt for matematiske
fag, NTNU:
"Make way for mathematical matter!".

4. mars: Ursula Gibson, Institutt for fysikk, NTNU:
"Magnetic vortices - a new twist for logic gates".

11. mars: Paolo Di Vecchia, NORDITA:
"How a little string can tell us so much".

18. mars: Reidar Stelevik, Institutt for kjemi,
NTNU:
"Natural Science and World View".

25. mars, Ingunn Kathrine Wehus, Imperial College
and UiO:
"Cosmology — from philosophy to science".

1. april, Yngve Hopstad, Institutt for fysikk, NTNU:
"The Drake equation; Search for intelligent life
beyond our planet".

8. april: Jonas Persson, Institutt for fysikk, NTNU:
"What do you care what your students think?
What do you think what your students think?"

29. april: Stein Olav Skrevseth, Telemedisin,
Tromse:

"Applied pattern recognition and statistics in
Telemedicine".
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Kare Olaussen og Jan Myrheim (spring)

6. mai: Asle Sudbg, Institutt for fysikk, NTNU:

125 years with high-temperature superconductivity
(and 100 years with superconductivity)

25 ar med hoy-temperatur superledning (og 100 &r med
superledning)!

13. mai: Michiel Postema, Institutt for fysikk og

teknologi, UiB:
"Sonoporation".

Programme — autumn term

26. august: Maria Losurdo. University of Bari,
Italy.:

"Charge-transfer Processes on the Nanoscale: Role in
Plasmonic Hybrid Nanostructures".

9. september: Remi Lazzari, Institut des
NanoSciences de Paris, Université Pierre et Marie
Curie - CNRS, Paris France:

"Combining GISAXS with in situ techniques to
unravel optical and chemical properties of
nanoparticles" .

16. september: Katarzyna Sznajd-Weron, Complex
Systems and Nonlinear Dynamics Division at the
Institute of Theoretical Physics and UNESCO Chair
of Interdisciplinary Studies, University of Wroclaw,
Poland:

"Social physics or sociophysics?".

23. september: Mark Rudner, Physics Department,
Harvard University, USA.:

"Topological Transitions in Driven and Open Quantum
Systems" .

30. september: Ernesto Altshuler, Physics Faculty,
University of Havana, Cuba:

"Flow induced symmetry breaking of an active
suspension through a funnel”

7. oktober: Iwan Rhys Morus. Department of
History & Welsh History, Aberystwyth University,
Ireland:

"The Theatre of Experiment: Performing the World of
Victorian Physics"

14. oktober: Trygve Buanes, Department of Physics
and Technology, University of Bergen:
"The Phantom of the OPERA"


http://www.newscientist.com/article/mg20927942.300-make-way-for-mathematical-matter.html
http://www.uib.no/personer/Michiel.Postema
http://webix.insp.jussieu.fr/Remi-Lazzari-page-personnelle,637.html
http://www.ift.uni.wroc.pl/~kweron/
https://www.directory.harvard.edu/phonebook/getDetails.do?key=RUDNERcaeb2cc9cf6aaac4bc27c5f4fd286566
http://www.physics.harvard.edu/
http://www.complexperiments.net/EAltshuler/HomeAlt.htm
http://www.aber.ac.uk/en/history/staff/irm/
http://www.uib.no/persons/Trygve.Buanes

21. oktober: Bjernar Sandnes, Department of
Physics, Norwegian University of Science and

Technology:

"Displacement structures in multiphase frictional
flows" .

28. oktober: Henri Van Damme, IFSTTAR and
ESPCI ParisTech:
"A physical Approach to the Art of Building".

11. november: Zoltan Néda, Department of
Theoretical and Computational Physics,
Babes-Bolyai University, Cluj, Romania:
"The unexpected synchronization".

18. november: Jaques Jupille, Institut des
Nanosciences de Paris, Université Pierre et Marie
Curie and CNRS:

"Oxide surfaces and interfaces".

25. november: Bodil Holst, Department of Physics
and Technology, University of Bergen:
"Matter wave optics with nanostructures".

2. desember: Pietro Ballone, Atomistic Simulation
Centre, Queen's University, Belfast:

"Of chains and rings: The equilibrium polymerisation
of sulphur".

9. desember: Kevin Smith, Department of Physics,
Boston University, USA:
"Intrinsic Electron Quantum Well States in Solids".
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http://www.ntnu.edu/employees/bjornar.sandnes
http://www.espci.fr/en/directory?recherche=Henri%20Van%20Damme&type=recherche&unique_id=Dh5YBTYTDA%3D%3D&lang=en
http://www.ifsttar.fr/en/home/
http://www.espci.fr/en/
http://phys.ubbcluj.ro/~zneda/
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	Arne Brataas appointed as Fellow at the American Physical Society Professor Arne Brataas at the Department of Physics has been appointed as Fellow at the American Physical Society (APS). The appointment is based on his research on electron spin: "Spin transport and dynamics in magnetic nanostructures and mesoscopic systems".
	Alex Hansen head of IUAPThe International Union of Pure and Applied Physics intends to assist in the worldwide development of physics. In 2011 Professor Alex Hansen was appointed head of the Commission on Computational Physics (C20) and elected as the IUPAP Council Vice President.
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	Medical physics and technology
	Delivery of nanoparticles in tumour tissue and cells
	Amyloid structures studied by atomic force microscopy (AFM) and total internal reflection fluorescence microscopy (TIRFM) was carried out in collaboration with M. Lindgren and international partners. Due to abnormal alterations of its secondary struct...

	In 2011 we have used the sensitive force probes AFM and optical tweezers (OT) to quantify the strength and lifetime of several different systems of intermolecular bonds. The examples include OT studies of repair proteins binding to DNA (Fig. 6), OT an...

	2.3 - Divsion of Complex Materials.doc
	2.4 - Division of Condensed Matter Physics
	2.6 - Publications
	PUBLICATIONS
	JOURNALS IN LEVEL 1 AND 2
	BOOKS AND PART OF BOOKS AT LEVEL 1 AND 2

	CONFERENCES AND TALKS
	SCIENTIFIC TALKS
	SCIENTIFIC POSTERS
	POPULAR SCIENTIFIC TALKS

	PHYSICS PRESENTATION THROUGH MEDIA

	2.7 - Cooperating Institutions
	COOPERATING  INSTITUTIONS

	3A - Subjects and Student Attendance (Peder) 2011
	EDUCATION
	SUBJECTS AND STUDENT ATTENDANCE


	3B - Theses - graduate studies (Peder) 2011
	4 - Participation in Committees
	PARTICIPATION IN COMMITTEES

	5 - Friday Colloquium
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	21. oktober:  Bjørnar Sandnes, Department of Physics, Norwegian University of Science and Technology: "Displacement structures in multiphase frictional flows" .
	28. oktober:  Henri Van Damme, IFSTTAR and ESPCI ParisTech: "A physical Approach to the Art of Building".
	11. november:  Zoltán Néda, Department of Theoretical and Computational Physics, Babeș-Bolyai University, Cluj, Romania: "The unexpected synchronization".  18. november:  Jaques Jupille, Institut des Nanosciences de Paris, Université Pierre et Marie C...
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	Eirik Eik Svanes – Student of the yearFormer student at the Department of Physics, Eirik Eik Svanes, was awarded by Ragnar and Winnie Mathisens University College Fund for best graduated engineer student at NTNU. 
	Turid Worren Reenaas best team builder in 2011  At the 2011 graduation ceremony, the Faculty of Natural Sciences and Technology honors and award one staff member who has drawn attention as a team builder. In 2011 Turid Worren Reenaas was – most deservingly – awarded for her efforts to promote good team spirit.
	Prize for younger scientist to PhD Simen Andreas Ådnøy Ellingsen
	I. K. Lykkes Pris for Yngre Forskere 2011 (I.K. Lykkes Prize for Younger Scientists 2011) was given to former student at the Department of Physics, Simen Andreas Ådnøy Ellingsen. The ceremony took place at The Royal Norwegian Society for Sciences and Letters, March 11, 2011. 
	Research Prize to Associate Professor Ragnvald Mathiesen Associate Professor, Ragnvald Mathiesen, was in January 2011 awarded with a Nordic research price for his research on congelation metals. The award is given by the Jernkontoret, the Swedish Steel Producers Association. 




