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GENERAL VIEW 

Introduction 

The present report on neutron-related research based in Austria covers roughly the last five 

years and follows the general concept of a previous document (Neutron Research in Austria 2008 - 

2012) presented in 2013. Similarly to this earlier report, it is motivated in the first place by the intended 

renewal of the current Austrian Membership in the ILL (Institute Laue-Langevin, Grenoble, France) 

covering the five years period 2014-2018 and expiring soon. The report comprises various data which 

may serve as a basis for a comprehensive evaluation of the Austrian Membership by demonstrating 

that both, quantitatively and qualitatively, the scientific output witin this period of time can be 

considered excellent by international standards and clearly warrants continuation of the Austrian 

Membership for another five years 2019-2023. 

On the other hand, it is obvious that neutron-related research in Austria is not exclusively 

performed at the ILL and an assessment of the usefulness of Austria’s Membership has to be set within 

the larger scope of neutron-related science in general. Therefore, following the section on ILL 

Membership, a separate chapter is devoted to research and activities at the Atomic Institute of the 

Vienna University of Technology (‘Atominstitut’) whose research reactor constitutes the ‘home base’ 

of neutron research in Austria. In addition, lists of publications based on neutron-related research from 

various other (mostly academic) institutions in Austria have been included independently of whether 

experiments had been done at ILL or various other neutron laboratories. 

The report is structured in the following way: A general part tries to present the Austrian 

membership at ILL in a broader context and to provide some additional background information 

considered useful both for a comprehensive assessment of the present situation as well as for an 

evaluation of potential future developments. The next section relating to the ILL comprises statistical 

material and coverage of research by the media mainly taken from ILL data bases with the kind help 

of ILL staff. As already mentioned, the third part is dedicated to the presentation of the Atominstitut. 

The concluding compilation of publications of various Austrian user groups is organized 

according to research institutions (i.e. mostly university institutes). The period of time covered is 

essentially 2013-2017 though publications of the year 2018 have been taken into account to the extent 

that statistics were already available at the time of composing the report. 
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 Apart from the Atominstitut, regular use of neutrons is made at 

 Technical University of Vienna (Institute of Solid State Physics) 

 University of Vienna (Faculty of Physics, Faculty of Chemistry, Faculty of Earth Sciences) 

 Montanuniversität Leoben: Institute of Physics, Department of Physical Metallurgy and Materials 

Testing 

 University of Graz: Institute of Molecular Biosciences 

 University of Innsbruck: Institute of Physical Chemistry 

Further users which occasionally performed neutron-related research over the last five years, 

exist at  

 Austrian Academy of Sciences (Stefan Meyer Institute for Subatomic Physics, Erich Schmid 

Institute of Materials Science) 

 University of Natural Resources and Life Sciences (Vienna) 

 University of Salzburg 

 University of Linz 

 Technical University of Graz 

 Medical University of Graz 

 University of Applied Sciences Joanneum 

 International Atomic Energy Agency (IAEA) 

 Institutions treasuring cultural heritage such as museums 

 Austrian industry (various companies) 

As becomes apparent from a comparison with previous reports the Austrian user community 

has continuously expanded over the years not only in number but also in the scope of research topics.  

Where cooperations between groups exist the assignment of publications to a particular group 

is necessarily somewhat arbitrary. However, in general, publications were listed only once. The 

compilation is fairly comprehensive (though not fully complete) and estimated to comprise over 90 

percent of neutron-related research in Austria including also work performed at neutron labs other 

than ILL such as the spallation source ISIS or the FRM2 reactor in Munich. 

Generally, no strict separation between work at ILL and at other neutron labs was aimed at. 

Experiments performed at different neutron sources frequently examine complementary aspects of a 

particular problem and, therefore, are interconnected and sometimes even published together. On 

the other hand, the publications quoted in the section about ILL, of course, overlap strongly with the 

publications listed in the context of the various research groups. 

https://www.unileoben.ac.at/en/3099/
https://www.unileoben.ac.at/en/3099/
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Neutron Science in Austria before joining the ILL 

1. Following the majority of European countries at the time Austria, in the late 1950s, 

established a Nuclear Research Centre located at Seibersdorf about 30 km south of Vienna. There, a 

light-water swimming pool-type reactor (ASTRA) was operated from 1960-1999 with a power of up to 

9.5 MW. Research was centred mainly on nuclear physics and complemented by isotope production, 

irradiation experiments, dosimetry, etc. Several neutron spectrometers were built; however, 

possibilities for scattering experiments were strongly limited due to the reactor design (light-water 

moderator, lack of tangential beam lines). 

In consequence of a strategic decision of the Seibersdorf Centre to abandon fundamental in 

favour of applied research the interest in neutron scattering techniques faded in the 1980s. In addition, 

the general interest in nuclear expertise gradually decreased as a consequence of the negative result 

of the referendum on the use of nuclear power in Austria in 1978. After the shut-down of the reactor, 

activities at Seibersdorf are today restricted to providing services such as calibration of instruments 

and formation of experts mainly in the fields of ionizing radiation, radioactivity, dosimetry and 

measurement techniques as well as radiation protection. 

Nevertheless, for about 20 years the research centre Seibersdorf was instrumental in the 

formation of a significant number of students in nuclear physics and instrumentation some of which 

had the opportunity to work and take part in experiments at the newly founded ILL in Grenoble at a 

very early stage. 

2. On the other hand, at the university level, the 'Atominstitut of the Austrian Universities' was 

established in Vienna as a common institution offering access to research on and with neutrons. It was 

equipped with a TRIGA Mark II research reactor (250 kW) which became critical in 1962 and is still in 

operation today (for more details see below). 

3. A 1 kW Argonaut reactor for teaching nuclear reactor theory and nuclear physics was 

installed and operated at the TU Graz from 1965 to 2005. 

4. In the late 1970s, growing awareness of the strength of neutron scattering techniques 

requiring access to powerful neutron labs led to various co-operations initiated by individual 

researchers or smaller research groups. Maybe one of the most visible results of these efforts was the 

installation of the Austrian cold three axes spectrometer VALSE at the new ORPHÉE reactor at the LLB 

Saclay which was successfully operated by the Institute of Experimental Physics of the University of 

Vienna over two decades (1980-2002). 
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However, such steps were not capable of eliminating the basic shortcomings arising from the 

lack of an Austrian National Laboratory for neutron scattering then available in a number of other 

smaller European countries such as CH, DK, N, S, NL, B, H, CZ, etc. This situation together with the wish 

to open the access to neutrons for a wider community of Austrian researchers beyond physics finally 

led to an initiative to join the ILL (operated by three Associates, namely France, Germany and United 

Kingdom) which eventually succeeded in 1990 when Austria became the third scientific member state 

after Switzerland and Spain. 

This was an important step forward towards the implementation of neutron scattering 

techniques in Austria on a wider scale. Yet, this decision to focus exclusively on the ILL had also 

negative repercussions on established co-operations with other European neutron labs due to the 

decrease or canceling of support from the Austrian Ministry of Science for non-ILL based activities. In 

addition, the lack of a broad basis of Austrian scientists sufficiently trained in applying neutron 

scattering techniques in their research became soon evident. 

ILL  Membership:  CENI  –  OeAW 

The ESFRI Landmark institution ILL (Institut Max von Laue-Paul Langevin) is an 

international research centre at the leading edge of neutron science and technology. As the world’s 

flagship centre for neutron science, the ILL provides scientists with a very high flux of neutrons feeding 

some 40 state-of-the-art instruments, which are constantly being developed and upgraded. Including 

all the relevant scientific domains, the ILL covers also nuclear and particle physics with a fraction of 

about 5 instruments. 

The ILL was founded in 1967 as a bi-national enterprise between France and Germany with the 

UK joining later in 1973. In addition to these three Associate Members operating the ILL, about 10 

countries have entered a partnership with ILL as Scientific Members: Spain, Switzerland, Austria, Italy, 

the Czech Republic and more recently Sweden, Belgium, Slovakia, Denmark, Poland and India. 

As a service institute the ILL makes its facilities and expertise available to visiting scientists. 

Every year, some 1400 researchers from over 40 countries visit the ILL. Up to 800 experiments selected 

by scientific review committees are performed annually. Research focuses primarily on fundamental 

science in a variety of fields such as condensed matter physics, chemistry, biology, nuclear physics, 

materials science, etc., but also tries to respond to an increasing number of emerging industrial 

applications and societal needs. 
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The ILL provides scientists with a very high flux of neutrons feeding some 40 state-of-the-

art instruments, which are constantly being developed and improved. The Millenium upgrade program 

having started in 2000 has recently been completed. Another upgrade program, named Endurance has 

been initiated from 2015 onwards and will result in a further gain in instrument performance of at 

least one order of magnitude. This programme will be rolled out into two phases over 8 years and 

assure the position of ILL as the world’s leading laboratory for neutron-related research. 

In being a scientific member of ILL, Austria is represented by the Austrian Academy of Sciences 

since 1990. Presently, Austria is part of the consortium CENI (Central European Neutron Initiative) 

having formed by successive joining of the Czech Republic (1999), Hungary (2005), and Slovakia (2009). 

Representatives of the CENI member states regularly meet once a year (the last meeting took place in 

May 2017). 

The present Agreement between ILL and CENI covering a period of five years (Jan 2014 - Dec 

2018) entitles Austria to use 1.3 percent of the ILL beam time (the entire CENI beam time amounts to 

2.2 percent). Talks aiming at a renewal of the Agreement for the period 2019 – 2023 have started some 

time ago and are expected to be concluded soon. 

NESY – User organization in Austria  /  NESY Winterschool 

The Austrian user communities applying neutrons and synchrotron radiation are comparatively 

small and, therefore, are organised in a common section of the Austrian Physical Society formed in 

1996 and named NESY (Research with Neutrons and Synchrotron Radiation). The association with the 

Austrian Physical Society, however, is purely historical and NESY is open to all scientists using neutrons 

and synchrotron radiation in Austria. NESY serves as a forum for distribution of pertinent information 

and for discussing issues of common interest. Meetings take place twice a year typically. 

In order to broaden the user base and to facilitate overcoming various barriers in accessing 

large scale Neutron and Synchrotron facilities a biennial winter school for young scientists (mostly PhD 

students and Postdocs) has been recurrently organized starting in 1999 at the Planneralm. The venue 

of the school was recently transferred to Altaussee (likewise in the Austrian Alps). The program is 

composed both of basic introductory lectures on neutron scattering and synchrotron radiation and, 

interchangeably, topical lectures on various fields such as biology, materials, etc.  To provide an 

impression of the scope of the School the program of the 2017 course is included below. The next 

School is to take place in March 2019 (cf.  http://nesy.unileoben.ac.at/de/6430/ ).

http://nesy.unileoben.ac.at/de/6430/


8 

 

10th European Winter School & Symposium on Neutron and Synchrotron Radiation 

including topical highlight lectures on Biological Systems 

Altaussee (Austria), 6 – 10 March 2017 

6th March  CERIC  Satellite Event    /    Structural Biology    
 11:00-16:00 CERIC Satellite Event 
 16:00-16:30 Welcome Coffee & Tea 
 16:30-16:45 Conference Opening    R. T. Lechner MU Leoben (AT) 
 16:45-17:00 Austrian NESY Activities    O. Paris  MU Leoben (AT) 
 17:00-17:30 Hard X-ray spectroscopy of biological Material C. Streli  Atominstitut Wien (AT) 
     using synchrotron radiation 
 17:30-17:50 Energy Dispersive White Beam Diffraction:  T. Grünewald ESRF Grenoble (FR) 
     Translating Photon Energy into the 3rd Dimension 
     for One-Shot Texture analysis 
 17:50-18:20 Protein crystallography at the ILL   N. Coquelle ILL Grenoble (FR) 
 20:00-21:00 Synchrotron Radiation and Structural Biology C. Mueller-Dieckmann ESRF Grenoble (FR) 
 21:00  Poster Session 
 

7th March  Sources & Instrumentation for Extreme Conditions 
 08:30-09:30  Synchrotron Radiation – Instrumentation and  H. Amenitsch TU Graz / ELETTRA (IT) 

   Techniques 
 09:45-10:45  Neutrons – Instrumentation and Techniques  K. Hradil       TU Wien (AT) 
 11:00-12:00 Extreme Conditions & FEL    R. Miletich Uni Wien (AT) 
 17:15-17:45 Visualizing matter with high resolution and  A Diaz  SLS / PSI Villigen (CH) 

   quantitative contrast with X-ray ptychographic 
   tomography 

 17:45-18:05  Using Atomic Scale X-Ray Photon Correlation C.Tietz  Uni Wien (AT) 
  Spectroscopy to Study Atomic Diffusion in Glasses 

 18:05-18:25 Investigating Alkali Borate Glasses via Total  K. Holzweber Uni Wien (AT) 
  X-Ray Scattering  

 18:25-18:55 Long wavelength Neutron Diffraction at the ILL: B. Deme  ILL Grenoble (FR) 
  the case of myelin structure  

 20:00-21:00 A multi-pronged approach to understanding  L. Spagnolo Uni Glasgow (UK) 
 Staufen protein, a multifunctional RNA-binding factor  

 21:00  Poster Session 
    

8th March  Biology  &  Materials in Biology 
 08:30-09:30  Protein Structure: Determination, Analysis, and T. Pavkov-Keller Uni Graz (AT) / acib 

  Applications 
 09:45-10:45  Elastic SAXS / SANS of Complex Biomembrane  G. Pabst  Uni Graz (AT) 

  Mimetics 
 11:00-12:00  In-situ X-ray Scattering on Soft Matter  H. Peterlik  Uni Wien (AT) 
 17:15-17:45  Structure and mechanism of respiratory complex I, L. Sazanov IST Austria  (AT) 

  a giant molecular proton pump  
 17:45-18:05  Structural Characterization of the Surface Layer M. Eder  Uni Graz (AT) 

  Proteins from Probiotic Lactobacilli 
 18:05-18:35  Structural Biology at the Austrian Centre of   K. Gruber acib / Uni Graz (AT) 

  Industrial Biotechnology (acib) 
20:00-21:00 Synchrotron-based multiprobe imaging to study P. Fratzl  MPI of Colloids and Interfaces,  

 adaptive natural materials       Potsdam (D) 
 21:00  Poster Session   

      
9th March  Engineering, Materials  &  Magnetism  
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 08:30-09:30  Scanning X-ray and Neutron Diffraction on  J. Keckes  MU Leoben (AT) 
 Polycrystalline Materials 

 09:45-10:45  Research with Neutrons and Synchrotron Radiation S. Mayer  ESI & MU Leoben (AT) 
 on Advanced Titanium Aluminides  

 11:00-12:00  Studies of paramagnetic excitations near an  H. Michor TU Wien (AT) 
  electronic ground state instability – Inelastic 
  and quasi-elastic neutron scattering studies 

 17:15-17:45  Crystalline high-performance polymers by  M. Unterlass TU Wien (AT) 
  non-classical syntheses 

 17:45-18:05  Dummy atom modelling of helical nanostructures M. Burian TU Graz / ELETTRA (IT) 
  from solution scattering data 

 18:05-18.25  The influence of water adsorption on the  L. Ludescher MU Leoben (AT) 
  nanostructure of tooth: A Small-Angle X-ray 
  Scattering study 

 18:25-18:45 Ion electrosorption in supercapacitor electrodes C. Koczwara MU Leoben (AT) 
  studied by in-situ small-angle X-ray scattering 

 20:00  NESY Meeting 
 

10th March  Semiconductors & Nanostructures 
 08:30-09:30  Organic Semiconductors: The Influence of the R. Resel  TU Graz (AT) 

  Thin Film Structure on the Device Performance 
 09:45-10:45 Structure, valence and magnetism of doped  A. Ney  Uni Linz (AT) 

  oxide semiconductors studied with x-ray 
  absorption spectroscopy 

 11:00-12:00  Band Structure Mapping using Angle Resolved G. Springholz Uni Linz (AT) 
  Photoemission Spectroscopy: Application to 
  Topological Insulators and Rashba Systems 

 12:00-12:30  Prizes   &  Closing 
      

 
 

From Austron to ESS 

Driven by early enthusiasm following the fall of the Iron Curtain and motivated by the wish to 

increase scientific competitiveness in Central Europe the project of hosting a world-leading spallation 

neutron source in Austria (coined AUSTRON) was developed in the 1990s. The final concept proposed 

a source of 0.5 MW average beam power which, due to an additional storage ring, would feature a 

dual frequency mode of operation (10 Hz and 50 Hz pulse rates) combining the advantages of low and 

high frequency beams. 

The source was planned to considerably surpass ISIS but was somewhat less ambitious than 

the new spallation sources realised later in the US and Japan. Detailed construction plans for the 

accelerator complex were already available before 2000 and soon followed by an extensive design 

study comprising a suite of more than 20 instruments. Since AUSTRON was building mostly upon well-

proven design principles, technically, there was little risk involved and the scheduled construction time 

until completion could be short. On the European level, the AUSTRON spallation source and the new 



10 

 

FRM2 reactor in Munich would have complemented each other in a similar way as ILL and ISIS have 

already done for a long time. Unfortunately, this project did not work out, however, part of the 

momentum created by this initiative continued into the new project MedAustron, an Ion-Beam Cancer 

therapy centre raised somewhat later in Wiener Neustadt some 50 km south of Vienna. 

The strongest forward-looking interest today is in the construction of the European Spallation 

Source (ESS) as one of the largest science and technology infrastructure projects currently being built. 

The facility design and construction include a linear proton accelerator, a heavy-metal target station, 

a large array of state-of-the-art neutron instruments, a suite of laboratories, and a supercomputing 

data management and software development centre. Several sections of ESS are presently in the early 

stages of installation and commissioning, yet the facility planned to become the most powerful 

neutron source in the world will become fully available to users only in the early 2020s.  

S18 / CRG at ILL 

The Atominstitut in Vienna operates the CRG instrument S18 at the ILL which is a perfect crystal 

spectrometer. Presently, S18 is set up as a multi-purpose instrument for neutron interferometry and 

Ultra Small Angle Neutron Scattering (USANS) spectroscopy with wide range tunability of wavelength. 

It is the subject of a separate Agreement with ILL which, however, implies a valid Membership of 

Austria in ILL. From the very beginning, neutron interferometer experiments have been one of the 

most useful tools for the investigation of quantum mechanical phenomena on a very fundamental 

basis. Over the last decades many different types of interferometer experiments have been 

performed, ranging from fundamental quantum investigations to applied measurements such as 

precise measurements of coherent neutron scattering lengths. The former exploits the exceptionally 

wide possibilities of neutron interferometry to conduct matter-wave-interference experiments and 

the latter is an important basis for performing neutron scattering investigations in general. 

Some remarks concerning the present status of neutron scattering in Austria  

The beam time statistics of ILL (see Section on the ILL below) shows that the allocated beam 

time has been continuously rising over the last 5 year period so that Austria presently uses the ILL 

membership not only very efficiently but even considerably beyond the extent (1.3 percent) fixed in 

the current Agreement covering the five years 2014 - 2018. From the compilation in the present report 

it becomes also obvious that the scope of neutron-related activities in Austria deviates somewhat from 

the typical distribution of topics investigated at ILL or at other leading neutron labs. There is a strong 

emphasis on fundamental research on and with neutrons and work performed in this area can be 
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considered to be truly excellent and highly competitive on an international level. Nevertheless, also 

the breadth of neutron scattering and applications in condensed matter physics, chemistry, materials 

science, biology, etc. are continuously rising as a consequence of various efforts aiming at extension 

and diversification in these fields. 

Some peculiarities characterising the present situation are the following: 

For various reasons the neutron scattering community in Austria has, for a long time, been 

nearly one order of magnitude smaller compared to other European countries of similar size and the 

importance attached to neutron scattering as a tool to investigate structure and dynamics of 

condensed matter was low in comparison to investments in other fields of science. Though this has 

changed considerably over the last years there is still a significant backlog in absolute numbers. 

Unlike other European countries Austria does not dispose of any research centres focusing on 

basic research. The Austrian Academy of Sciences runs several research institutes but none of them is 

strongly involved in neutron science. Therefore, an expansion towards a broader range of subjects can 

be achieved only if neutrons are strongly represented at the University level. Such is the case at the 

Technical University of Vienna where the activities at the Atominstitut are well represented in the 

curriculum of the Faculty of Physics so that permanently a sufficient number of students are introduced 

into this field and trained both in the course of their studies and during their Master and PhD theses. 

However, this is not the case for any other Austrian university. Contrary to the situation in 

Germany, Switzerland, Hungary, Czech Republic, etc. there is not a single chair devoted to research 

applying neutron scattering techniques and the larger part of the researchers having used neutron 

scattering over the last two decades now have left Austria, are retired or will soon do so. The emphasis 

has for a long time been on other fields and for a scientist specializing in neutron scattering it is virtually 

impossible to get an academic position in Austria. Students doing their theses in this area afterwards 

have either to switch for another field or pursue their scientific career abroad.  

Accordingly, scattering techniques and neutron science in general are practically absent in the 

curricula. X-ray techniques such as diffraction and small-angle scattering are present, however, at least 

to some extent. In addition, it is possible to acquire practical expertise in using X-rays in university labs 

which are usually available. As a consequence, a rising number of students and university staff 

scientists exploit the possibility to do experiments at synchrotrons such as ESRF (Austrian 

membership), Elettra (Austrian SAXS beamline), DESY, and others. 

Measures to foster the position of neutron based research in Austria by creating a larger user 

community, therefore, primarily have to address the situation at the universities. 
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Future Perspectives of Neutron Science in Austria 

In discussing the future of neutron-related research in Austria it is important to be aware of a 

long-standing problem: On the one hand it is evident that large scale facilities based on international 

cooperation play an ever increasing role for top level research (half a century ago there was only CERN, 

today there exist a considerable number of large international facilities and many more projects are 

on the ESFRI roadmap). On the other hand, this is in no way taken into account in the Austrian research 

budget which does not envisage any substantial funding to finance participation in next-generation 

facilities. Therefore, projects such as XFEL or ESS are presently not accessible and there is an increasing 

risk that Austria will be decoupled from some of the most significant and fascinating directions of 

future research. 

The point of view of the Austrian neutron community can be summarised as follows: Given the 

present situation, a renewal of the membership at ILL appears absolutely indispensable for maintaining 

the current level and scope of research with neutrons in Austria. At the same time, however, this has 

to be accompanied by further measures forming a suitable framework for further exploiting the 

potential of the participation in the ILL and to prepare for future developments. 
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ILL Statistics and Beam Time Allocation 

 

The Figure below illustrates the development of ILL beamtime allocation to Austria over the 

10 years 2008-2017 showing a continuous upward trend over one decade which is, by the 

way, further confirmed by very recent data form 2018. 

 

 

 

 

 

The Austrian proportion of beam time has been steadily rising and has by far surpassed the 

1.3 percent beam time fixed for the period covered by the current Agreement 2014-18. 

 

This is also born out by the statistics in the following Table containing the average use of all 

CENI partners over the years 2014-2018 (The Czech Republic represents a particular case: CZ 

has invested considerably beyond the CENI contract by constructing a new instrument at ILL 

and, therefore, has been allocated beamtime for development and testing). 
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A further illustration of the beamtime allocation to Austria over a larger time period (1999-

2017) is shown in the graphics below. The absolute numbers of days corresponding to a 

certain percentage of beamtime vary from year to year according to the total number of 

instrument-days offered by ILL in each year which may fluctuate sizably. 
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A comparison of requested and allocated beamtime shows that Austria’s success rate in the 

application for beamtime is significantly higher than the average success rate at ILL which 

typically lies around 60 percent: 

 

 

 

 

 

Austrian PhD Students at ILL 2010-2018 

 
The Table below shows that on the average about two Austrian thesis students are working 

full time at ILL within the framework of the CENI Agreement. By working on advanced research 

topics at the world’s leading neutron laboratory these students undergo high quality 

formation unavailable in Austria. (Master or PhD Theses involving experiments at ILL but not 

being associated with long-term stays are not listed here !) 
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ID Arrival 
Date 

External 
Funding 

University Uni 
Supervisor 

ILL 
Division 
/Group 

ILL 
Supervisor 

Thesis Subject 

CENI-1 01.10.2010 
50%Austria, 

50%ILL 
TU Vienna H.Abele NPP P.Geltenbort 

Quantum interference and 
gravitation effects of UCN’s 

CENI-2 01.10.2011 
50%Austria, 

50%ILL 
TU Vienna H.Abele NPP O.Zimmer 

Gravitationally induced 
phases in neutron 
interferometry 

CENI-4 01.09.2012 
50%Austria, 

50%ILL 
TU Vienna H.Abele NPP P.Geltenbort 

Probing the electric 
neutrality of the neutron 

CENI-3 01.10.2012 
50%Austria, 

50%ILL 
TU Vienna H.Abele NPP P.Geltenbort, 

O.Zimmer 

Generation and detection of 
multipartite entanglement 
in the neutron 

SPEC-2- 
2013 

01.10.2013 100%ILL TU Vienna H.Abele NPP P.Geltenbort  

CENI-9 01.11.2013 
50%Austria, 

50%ILL 
TU Vienna H.Abele NPP P.Geltenbort, 

O.Zimmer 
Neutron Interferometry 

CENI-12 01.02.2014 
81%Austria, 

19%ILL 
TU Vienna 

E.Jericha, 
Y.Hasegawa 

H.Abele 

NPP P.Geltenbort 
Installation of a multi-
purpose neutron instrument 

CENI-7 15.03.2014 
50%Austria, 

50%ILL 
TU Vienna 

M.Zawisky, 
Y.Hasegawa, 

H.Abele 

NPP P.Geltenbort, 
O.Zimmer 

Beta decay of the neutron 

CENI-5 01.04.2014 
50%Austria, 

50%ILL 
TU Vienna 

E.Jericha, 
Y.Hasegawa, 

H.Abele 

NPP P.Geltenbort, 
O.Zimmer 

Beta decay of the neutron 

CENI-6 17.08.2015 
50%Austria, 

50%ILL OeAW 
E.Widmann 

G.Konrad 
NPP T.Soldner NoMoS 

CENI-8 01.10.2016 
50%Austria, 

50%ILL TU Vienna H.Abele NPP P.Geltenbort 

Neutron Interferometry as 
Test for Standard Model 
and Newtonian 
Gravitational Forces 

CENI-10 01.10.2016 
50%Austria, 

50%ILL TU Vienna H.Abele NPP T.Jenke 
The quantum bouncing ball 
gravity resonance 
spectrometer 

CENI-14 02.05.2017 
50%Austria, 

50%ILL OeAW 
E.Widmann 

G.Konrad 
NPP O.Zimmer 

NoMoS – A neutron decay 
products momentum 
spectrometer 

CENI-13 01.09.2017 
50%Austria, 

50%ILL TU Vienna H.Abele NPP H.Lemmel, 
O.Zimmer 

Weak values of neutrons: 
foundations and application 

181_19 
Accepted-
foreseen in 

2018 
100%ILL Univ Graz G.Pabst LS Y.Gerelli, 

L.Porcar 

Coupling of Leaflet 
Structure and Collective 
Fluctuations in Asymmetric 
Lipid Vesicles 

181_33 

Contract to 
start Mid 
Sept-Oct 

2018 

100%ILL TU Vienna H.Abele NPP T.Jenke, 
P.Geltenbort 

Application of a Ramsey-like 
spectroscopy method to 
gravity resonance 
spectrometry 
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The 2015 Walter Hälg Prize was awarded to Helmut 

Rauch 

 

The prestigious Walter Hälg Prize, the most prominent distinction in the field of neutron 

physics was awarded to Prof. Helmut Rauch  ‘for his outstanding and seminal contributions to 

the fundamental aspects of neutron physics and optics and many related aspects of quantum 

physics’.   
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Publication Statistics 

The Table below lists the number of publications with Austrian authors based on research at 

ILL 1999 – 2017. The percentage of Austrian publications has always been at least twice as 

high as the financial contribution to ILL. In addition, the fraction of high impact publications 

among the Austrian publications is significantly higher than the ILL average. Finally, the 

numbers below taken from the ILL data base represent a lower limit to the actual number of 

Austrian publications since not all papers based on research done at ILL are in fact registered 

in the ILL data base. 

 

Publication Date 
Publications with 

ILL experiments 

Austrian  

(+ILL Author) 

Austrian  

(no ILL Author) 

% of Austrian 

publications 

1999 520 11 5 3% 

2000 622 19 7 4% 

2001 497 7 2 2% 

2002 612 16 3 3% 

2003 486 10 2 2% 

2004 567 16 4 4% 

2005 529 11 4 3% 

2006 529 10 6 3% 

2007 486 8 5 3% 

2008 529 10 3 2% 

2009 561 11 1 2% 

2010 546 16 6 4% 

2011 512 16 9 5% 

2012 495 12 4 3% 

2013 502 8 3 2% 
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2014 504 13 4 3% 

2015 460 5 1 1% 

2016 458 11 3 3% 

2017 494 15 0 3% 

 

 

ILL  Publications 2013-2017 

As already mentioned above, the following compilation is not exhaustive. 

Discrepancies arise, e.g., when follow-up publications based on earlier work at ILL are not 

recorded in the ILL data base due to neglect of the authors to register them. Nevertheless the 

list covers the vast majority of papers where explicit reference to work at ILL is made. 

  

1. Ali T., Steiner S., Ritter C., Michor H., 

Neutron diffraction study of superconducting La3Ni211B2N3-δ , 

Journal of Alloys and Compounds 716, 251-258 (2017). 

2. Constable E., Raymond S., Petit S., Ressouche E., Bourdarot F., Debray J., Josse M., Fabelo O., 

Berger H., deBrion S., Simonet V., 

Magnetic and dielectric order in the kagomelike francisite Cu3Bi(SeO3)2O2Cl , 

Physical Review B 96, 014413-1-014413-12 (2017). 

3. Denkmayr T., Geppert H., Lemmel H., Waegell M., Dressel J., Hasegawa Y., Sponar S., 

Experimental demonstration of direct path state characterization by strongly measuring weak values 

in a matter-wave interferometer, 

Physical Review Letters 118, 010402-1-01402-5 (2017). 

4. Freeman P.G., Giblin S.R., Hradil K., Mole R.A., Cermak P., Prabhakaran D., 

Magnetic excitations of the charge stripe electrons below half doping in La2-xSrxNiO4 (x = 0.45, 0.4), 

Physical Review B 95, 064403-1-064403-6 (2017). 

5. Golub M., Lehofer B., Martinez N., Ollivier J., Kohlbrecher J., Prassl R., Peters J., 

High hydrostatic pressure specifically affects molecular dynamics and shape of low-density 

lipoprotein particles, 

Scientific Reports 7, 46034-1-46034-11 (2017). 

6. Guerrero C., Lerendegui-Marco J., Domingo-Pardo C., Casanovas A., Dressler R., Halfon S., Heinitz S., 
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Kivel N., Köster U., Paul M., Quesada-Molina J.M., Schumann D., Tarifeno-Saldivia A., Tessler M., 

Weissman L., Aberle O., Andrzejewski J., Audouin L., Bacak M., Balibrea J., Barbagallo M., Becvar F., 

Berthoumieux E., Billowes J., Bosnar D., Brown A., Caamano M., Calvino F., Calviani M., Cano-Ott D., 

Cardella R., Cerutti F., Chen Y.H., Chiaveri E., Colonna N., Cortes G., Cortes-Giraldo M.A., Cosentino L., 

Damone L.A., Diakaki M., Dupont E., Duran I., Fernandez-Dominguez B., Ferrari A., Ferreira P., 

Finocchiaro P., Gobel K., Garcia A.R., Gawlik A., Gilardoni S., Glodariu T., Gonçalves I.F., González E., 

Griesmayer E., Gunsing F., Harada H., Heyse J., Jenkins D.G., Jericha E., Käppeler F., Kadi Y., Kalamara 

A., Kavrigin P., Kimura A., Kokkoris M., Krticka M., Kurtulgil D., Leal-Cidoncha E., Lederer C., Leeb H., Lo 

Meo S., Lonsdale S.J., Macina D., Marganiec J., Martinez T., Masi A., 

Time-of-flight and activation experiments on 147Pm and 171Tm for astrophysics, 

EPJ Web of Conferences 146, 01007-1-01007-4 (2017). 

7. Ivanov S.A., Ritter C., Nordblad P., Tellgren R., Weil M., Carolus V., Lottermoser T., Fiebig M., 

Mathieu R., 

New insights into the multiferroic properties of Mn3TeO6, 

Journal of Physics D 50, 085001-1-085001-10 (2017). 

8. Jericha E., Bosina J., Geltenbort P., Hino M., Mach W., Oda T., Badurek G., 

Neutron detection in the frame of spatial magnetic spin resonance, 

Nuclear Instruments and Methods in Physics Research A 845, 552-555 (2017). 

9. Licen M., Drevensek-Olenik I., Coga L., Gyergyek S., Kralj S., Fally M., Pruner C., Geltenbort P., 

Gasser U., Nagy G., Klepp J., 

Neutron diffraction from superparamagnetic colloidal crystals, 

Journal of Physics and Chemistry of Solids 110, 234-240 (2017). 

10. Lory P.F., Pailhès S., Giordano V.M., Euchner H., Nguyen H.D., Ramlau R., Borrmann H., Schmidt 

M., Baitinger M., Ikeda M., Tomes P., Mihalkovic M., Allio C., Johnson M.R., Schober H., Sidis Y., 

Bourdarot F., Regnault L.P., Ollivier J., Paschen S., Grin Y., de Boissieu M., 

Direct measurement of individual phonon lifetimes in the clathrate compound Ba7.81Ge40.67Au5.33, 

Nature Communications 8, 491-1-491-10 (2017). 

11. Manfredi G., Morandi O., Friedland L., Jenke T., Abele H., 

Chirped-frequency excitation of gravitationally bound ultracold neutrons, 

Physical Review D 95, 25016 (2017). 

12. Oda T., Hino M., Kitaguchi M., Filter H., Geltenbort P., Kawabata Y., 

Towards a high-resolution TOF-MIEZE spectrometer with very cold neutrons, 

Nuclear Instruments and Methods in Physics Research A 860, 35-41 (2017). 

13. Peters J., Martinez N., Lehofer B., Prassl R., 
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Low-density lipoproteins investigated under high hydrostatic pressure by elastic incoherent neutron 

scattering, 

European Physical Journal E 40, 68-1-68-6 (2017). 

14. Tamtogl A., Sacchi M., Calvo-Almazán I., Zbiri M., Koza M.M., Ernst W.E., Fouquet P., 

Ultrafast molecular transport on carbon surfaces: The diffusion of ammonia on graphite, 

Carbon 126, 23-30 (2017). 

15. Zayed M.E., Rüegg C., Larrea J.J., Lauchli A. M., Panagopoulos C., Saxena S.S., Ellerby M., 

McMorrow D.F., Strässle T., Klotz S., Hamel G., Sadykov R.A., Pomjakushin V., Boehm M., JimenezRuiz 

M., Schneidewind A., Pomjakushina E., Stingaciu M., Conder K., Rønnow H.M., 

4-spin plaquette singlet state in the Shastry-Sutherland compound SrCu2(BO3)2, 

Nature Physics 13, 962-966 (2017). 

16. Beauvois K., Campbell C.E., Dawidowski J., Fåk B., Godfrin H., Krotscheck E., Lauter H.J., 

Lichtenegger T., Ollivier J., Sultan A., 

Superfluid He-4 dynamics beyond quasiparticle excitations, 

Physical Review B 94, 024504-1-024504-5 (2016). 

17. Bello G., Bodin A., Lawrence M.J., Barlow D., Mason A.J., Barker R.D., Harvey R.D., 

The influence of rough lipopolysaccharide structure on molecular interactions with mammalian 

antimicrobial peptides, 

Biochimica et Biophysica Acta 1858, 197-209 (2016). 

18. Fernandez-Castanon J., Bomboi F., Rovigatti L., Zanatta M., Paciaroni A., Comez L., Porcar L., Jafta 

C.J., Fadda G.C., Bellini T., Sciortino F., 

Small-angle neutron scattering and molecular dynamics structural study of gelling DNA nanostars, 

Journal of Chemical Physics 145, 084910-1-084910-7 (2016). 

19. Klauser C., Bigault T., Böni P., Courtois P., Devishvili A., Rebrova N., Schneider M., Soldner T., 

Depolarization in polarizing supermirrors, 

Nuclear Instruments and Methods in Physics Research A 840, 181-185 (2016). 

20. Klepp J., Pruner C., Tomita Y., Geltenbort P., Kohlbrecher J., Fally M., 

Advancing data analysis for reflectivity measurements of holographic nanocomposite gratings, 

Journal of Physics: Conference Series 746, 012022-1-012022-9 (2016). 

21. Portnichenko P.Y., Paschen S., Prokofiev A., Vojta M., Cameron A.S., Mignot J.M., Ivanov A., 

Inosov D.S., 

Incommensurate short-range multipolar order parameter of phase II in Ce3Pd20Si6, 

Physical Review B 94, 245132-1-245132-6 (2016). 
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22. Rettenwander D., Redhammer G., Preishuber-Pflugl F., Cheng L., Miara L., Wagner R., Welzl A., 

Suard E., Doeff M.M., Wilkening M., Fleig J., Amthauer G., 

Structural and electrochemical consequences of Al and Ga cosubstitution in Li7La3Zr2O12 solid 

electrolytes, 

Chemistry of Materials 28, 2384-2392 (2016). 

23. Schroffenegger J., Fierlinger P., Hollering A., Geltenbort P., Lauer T., Rauch H., Zechlau T. 

Improved measurement of the neutron absorption cross section for very low velocities, 

Physics Letters B 752, 212-216 (2016). 

24. Tapaszto O., Tapaszto L., Lemmel H., Puchy V., Dusza J., Balazsi C., Balazsi K., 

High orientation degree of graphene nanoplatelets in silicon nitride composites prepared by spark 

plasma sintering, 

Ceramics International 42, 1002-1006 (2016). 

25. Thomas L.H., Jones A.O.F., Kallay A.A., McIntyre G.J., Wilson C.C., 

Engineering short, strong, charge-assisted hydrogen bonds in benzoic acid dimers through 

cocrystallization with proton sponge, 

Crystal Growth & Design 16, 2112-2122 (2016). 

26. Wagner R., Rettenwander D., Redhammer G.J., Tippelt G., Sabathi G., Musso M.E., Stanje B., 

Wilkening M., Suard E., Amthauer G., 

Synthesis, crystal structure, and stability of cubic Li7-xLa3Zr2-xBixO12, 

Inorganic Chemistry 55, 12211-12219 (2016). 

27. Adroja D.T., Hillier A.D., Ritter C., Bhattacharyya A., Khalyavin D.D., Strydom A.M., Peratheepan 

P., Fåk B., Koza M.M., Kawabata J., Yamada Y., Okada Y., Muro Y., Takabatake T., Taylor J.W., 

Contrasting effect of La substitution on the magnetic moment direction in the Kondo semiconductors 

CeT2Al10 (T=Ru,Os), 

Physical Review B 92, 094425-1-094425-10 (2015). 

28. Colognesi D., Bafile U., Celli M., Neumann M., Orecchini A., 

Hydrogen self-dynamics in liquid H2-D2 mixtures studied through inelastic neutron scattering, 

Physical Review E 92, 012311-1-012311-16 (2015). 

29. Gupta S., Camargo M., Stellbrink J., Allgaier J., Radulescu A., Lindner P., Zaccarelli E., Likos C.N., 

Richter D., 

Dynamic phase diagram of soft nanocolloids, 

Nanoscale 7, 13924-13934 (2015). 

30. Lemmel H., Brax P., Ivanov A.N., Jenke T., Pignol G., Pitschmann M., Potocar T., Wellenzohn M., 

Zawisky M., Abele H., 
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Neutron interferometry constrains dark energy chameleon fields, 

Physics Letters B 743, 310-314 (2015). 

31. Sponar S., Denkmayr T., Geppert H., Lemmel H., Matzkin A., Tollaksen J., Hasegawa Y., 

Weak values obtained in matter-wave interferometry, 

Physical Review A 92, 062121-1-062121-10 (2015). 

32. Boehm A., Boehm M., Kogelbauer A., 
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1  Introduction 

 

The Atominstitut (ATI) was established in 1958 as an inter-university institute, and in 1962 opened at 

its current location on the Prater with the commissioning of the TRIGA Mark II research reactor. As 

part of the reform of the university system, the ATI was integrated 2002 into the Faculty of Physics at 

the TU Wien and is now dedicated to today's broad range of research and education in the fields of 

atomic, nuclear, particle and reactor physics, environmental analysis and radiochemistry, radiation 

physics and radiation protection, as well as low-temperature physics, neutron physics, quantum 

physics and quantum optics.  The scientific work ranges from very fundamental questions about 

symmetries and interactions to applied tasks such as checking the radiation resistance of commercial 

resins for the construction of ITER.  

The ATI research activity falls into three 3 main research directions: 

 Fundamental Interactions and Symmetries 

 Quantum Science and Technologies 

 Radiation Physics and its applications 

It is planned that the institute of High energy physics (HEPHY) and the Stefan Meier Institut (SMI) of 

the Austrian Academy of Sciences will join forces and move into a new building to be completed at the 

premises of the ATI. It is then natural to integrate the particle physics activities (theory and 

experiment) of the ATI and TU-Wien with the OeAW institutions into a new research centre which will 

be structured in three scientific departments, reflecting the three research activities high energy 

physics, hadron physics and precision experiments.. 

 

Two-day Celebration of the 51st anniversary of TRIGA reactor Vienna, 

7th March 2013 

Fuelled by these prospects for the future, Atominstitut celebrated the 51st anniversary of the reactor 

with a two-day event on the 6th and 7th of March 2013, with a visit from Federal Minister of Science 

and Research, Prof. Karl-Heinz Töchterle. The anniversary celebrations were launched with a TU Forum 

event. At this tried and tested series of events the TU Wien addresses its social responsibility and deals 

with issues with a “technical background that polarise”. At the TU Forum “Forschung am 
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Praterreaktor” (Research at the Prater reactor) held on 6th March 2013 it provided an opportunity to 

learn more about the history of the reactor and the research currently being done at the ATI.  The 

lecture theatre was packed. On the 7th of March this was followed by a scientific symposium, which 

was, in keeping with the number 51, dubbed the 50+ symposium. The keynote presentations were 

given by A. Borio (International Atomic Energy Agency (IAEA)) TRIGA Research Reactors: Essential Tools 

for Nuclear Science Development and Nuclear Capacity Building, W. Kutschera (Univ. of Vienna), 

Radiation Physics - A Wide-Ranging Research Field, D. Cardwell (Univ. of Cambridge), Recent 

Developments in Bulk Superconductivity, S. Werner (NIST), Observation of Aharonov-Bohm Effects by 

Neutron Interferometry, F. Thielemann (Univ. of Basel), Formation of the Elements of the Universe, W. 

Ertmer (QUEST, Univ. of Hannover), Quantum and Atomic Optics: From Fundamentals to Applications. 

The official opening in the evening started with a musical introduction and welcome address by the 

Director of the Institute, Prof. Schmiedmayer, Prof. Fröhlich, Vice-President for Research at the TU 

Wien, Prof. Badurek, Dean of Physics, Prof. Töchterle, Federal Minister for Science and Research, Prof. 

Van der Bellen, representing the city of Vienna, Deputy Director General Dr. A. Bychkov, IAEA, Dr. J.M. 

Crété, IAEA (Safeguards Training). Prof. Rauch and Prof. Schmiedmayer presented the history and 

highlights of the past 50+ years. The keynote lecture “das Neutron in der Wissenschaft” (The Neutron 

in Science) was given by Prof. Dubbers from Heidelberg, Doctor honoris causa of the TU Wien. 

 

1.1  Exchange of the fuel elements 
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The replacement of the fuel elements has guarantee that it will still be possible to use the reactor for 

research and training in the fields of atomic, nuclear, particle and reactor physics, radiation physics 

and radiation protection, environmental analysis and radiochemistry as well as nuclear measurement 

technology and solid state physics in the future, too. The reactor is of particular importance to the 

International Atomic Energy Agency (IAEA). For instance, all of the IAEA’s safeguard inspectors are 

trained at the TRIGA reactor.  

The institute depends on access to major international research facilities such as C.E.R.N., the 

European Synchrotron Radiation Facility (ESRF) and the Institute Laue-Langevin (ILL), due to 

international research collaborations and integration into international research projects.  Due to 

Austria’s membership of the ILL, the institute is able to conduct experiments there, which are granted 

according to a competitive application procedure, and it operates the neutron interferometer S18 at 

the ILL as a permanent branch of the TRIGA reactor. The collaborations in the field of nuclear fusion 

(ITER, Fusion for Energy) are governed by way of the association with EURATOM. 

 

Prof. Schmiedmayer, who chaired the gala evening, looks forward to the speech by Minister Töchterle 
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Musikalische Einleitung durch unsere ausgebildete Konzertpianistin und Dissertantin K. Buczak 
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Dekan G. Badurek führt den 4 - Krawattentrick vor Bundesminister K. Töchterle, Vizerektor A. Prechtl, 
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2 Projects in Neutron Physics 

 

Introduction 

Neutrons are powerful tools for addressing questions from the domains of particle physics to 

computer tomography: Neutrons provide information on quarks and leptons, about nucleo 

synthesis in supernova explosions, as well as on combustion processes in engines or the 

structure of St. Stephen's Cathedral. A key domain of our group is neutron polarimetry and 

neutron optics, in particular interferometry with perfect crystals and the observation of 

interference effects between a neutron's spin up state and down state. Many neutron 

physics observables are sensitive to physics beyond the standard model emerging from 

superstrings, supersymmetry or other Grand Unified Theories. Neutrons test gravitation at 

small distances by quantum interference deep into the theoretically interesting regime. 

Priority Programme 1491, which is funded by the FWF and the German DFG and coordinated 

by the Atominstitut, has defined four main areas of emphasis, three of which the 

Atominstitut is also working on with its own projects. Ultra-small-angle neutron scattering 

measures density fluctuations on the micron scale. At low contrast this method is superior to 

other methods such as electron force microscopy. 

The esfri_neutron_landscape_group-report1 2016 refers to this fundamental physics 

programme in the following way: 

“As a probe, very slow neutrons are employed very effectively for fundamental physics studies: 

for example to sense the quantisation of the gravitational field, opening up possibilities to 

understand in detail the characteristics of the gravitational force, inaccessible by other means. 

It should be noted too that neutron beams are used to study the fundamental properties of the 

neutron itself – such as its lifetime as a free particle, … and the possible presence of a very weak 

                                                      
1 ESFRI Scripta Volume I 
 
Neutron scattering facilities in Europe 
Present status and future perspectives 
ESFRI Physical Sciences and Engineering Strategy Working Group Neutron Landscape Group, Scientific 
editors: Colin Carlile and Caterina Petrillo, ISBN: 978-88-901562-5-0 
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electric dipole moment, all essential inputs to understanding the dynamics of the Big Bang and 

the evolving structure of the cosmos today. Neutron interferometry has convincingly 

demonstrated that all quantum effects exhibited by ‘waves’ and specifically light are also 

exhibited by ‘particles’ such as neutrons. This has been a spectacular success. Here the use of 

very slow neutrons - Ultra Cold Neutrons - which are produced predominantly at reactor 

sources, are essential. The information obtained has much wider implications for fundamental 

physics, touching, for example, on the validity of the Standard Model and complementing the 

work performed at high-energy physics laboratories such as CERN. “ 
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The Quantum Bouncing Ball 

Space, time and cosmology: delving deeper, with new resonance spectroscopy techniques  

J. Bosina, G. Cronenberg, H. Filter, A.N. Ivanov, T. Jenke, T. Rechberger, M. Thalhammer & H. Abele 

The qBounce project involves experiments with gravity using quantum interference techniques. The 

neutron as a quantum object has become a precision tools for measurements with the aim of 

investigating some of the pressing questions of space, time, and cosmology:  

 what makes up “dark matter”, that inexplicable form of matter which accounts for most of the 

mass in the universe,  

 what is “dark energy”, held to be responsible for accelerating the expansion of the universe. 

Dark matter or dark energy particles interacting with ultra-cold neutrons would change the neutrons’ 

quantum mechanical energy levels in the gravity field measured by the qBounce project. This would 

bring to light those particles of dark matter or dark energy. If such particles existed, they would not 

only shift existing gravitational energy levels but also, ultimately, force the entire universe apart. The 

qBounce project provides a completely new opportunity to confirm, or definitively refute, the 

existence of additional fields and forces similar to gravitation. 

Gravity Resonance Spectroscopy 

The team at TU Vienna is working on an analysis of the 

Standard Model of particle physics and gravitation, with 

the neutron as object. We started with an analysis of the 

candidate particles capable of inducing deviations from 

Newton’s inverse square law of gravity at short 

distances. Some of these, such as the so-called axion, 

are also dark matter candidates, whilst others, like the 

chameleon, might be responsible for the expansion of the 

universe. The experiment sets up a quantum system 

interacting with gravity – i.e. a neutron placed in the gravity potential of the earth, and a reflecting 

mirror. We used a resonance spectroscopy technique modelled on magnetic resonance spectroscopy 

and specifically developed for the purpose. The new technique, baptised “gravity resonance 

spectroscopy” allows theories of gravity at short distances to be tested. For this, however, we require 

an extremely intense flux of ultra-cold neutrons. The PF2 facility at the Institut Laue-Langevin (ILL) is 

unique in this respect. The experiment could not be performed anywhere else. 

 

Neutron reflector used by q BOUNCE-

experiment 
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Results 

The project has developed and tested a new resonance spectroscopy technique free of any kind of 

electromagnetic side-effect. Whilst improving the sensitivity of the techniques now available, our 

precision experiments were able to exclude large fractions of the parameter space for dark matter 

and dark energy particles. As regards the theoretical basis of the work, the project has addressed 

aspects of gravitation which go far beyond the Einsteinian theory of gravitation1,2 

  

                                                      
1 Gravity Resonance Spectroscopy Constrains Dark Energy and Dark Matter Scenarios, T. Jenke et al., PRL 112, 151105 (2014). 
2 Neutrons constrain dark matter and dark energy scenarios, T. Jenke et al., Scientific Highlights Article of the Annual Report 2014, Institute Laue-Langevin 

(2014). 
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On the way to precision spectroscopy of neutron beta decay on the 10-4 level 

G. Badurek, J. Erhart, H. Fillunger, E. Jericha, M. Klopf, G. Konrad, W. Mach, R.K. Maix, D. Moser,         H. Saul, X. 

Wang & H. Abele 

The neutron and neutron beta decay provides particle physics at low energies and high precision. It 

advances our comprehension of the fundamental properties of nature2 beyond the scope of our 

present understanding of the underlying symmetries and interactions. The neutron and quantum 

physics group is strongly involved in this endeavour both theoretically as well as experimentally1. The 

centre of activities is concentrated around the development of the PERC facility. Being part of an 

international collaboration, this facility is dedicated to the study of neutron beta decay with 

unprecedentedly high precision aiming at an accuracy level of 10-4 for all derived quantities3. The 

charged decay products of the neutron, the electron and the proton, will be guided and controlled by 

an elaborate magnet system, which is illustrated in the accompanying sketch. This system consists of 

14 individual superconducting coils up to 8 m long and 6 T strong. The total length is 12 m and the 

instrument will be delivered in 2018. Together with its huge return yoke and a suite of dedicated 

spectrometres it will be set up at the Mephisto cold neutron beam line in the east hall of the FRM II 

reactor in Garching near Munich. A user instrument will be the NoMoS RxB spectrometer4 built by G. 

Konrad and her group in the frame of an NFG-grant. Besides the improvement of the magnet system, 

our group has concentrated on several tasks with respect to PERC. A novel technique in temporal and 

spectral neutron beam tailoring was developed5. Conclusions have been drawn on the design of a low-

background neutron beam stop to be placed in the separator and filter region. 

 

Sketch of the PERC magnet system, which consists of 14 superconducting coils. The 8 m long part on 

the left side constitutes the neutron decay volume, which is followed by the complex high magnetic 

field separator and filter region where the charged decay particles are selected and separated from 

the neutron beam by bending their path upwards and later back onto their original axis. The final part 

on the right side below the supply tower is used to connect to various dedicated detectors or 

spectrometers. 

                                                      
2 Precision experiments with cold and ultra-cold neutrons, H. Abele, Hyperfine Interact. 237 (2016) 155. 
3 High Precision Experiments with Cold and Ultra-Cold Neutrons, H. Abele et al., JPS Conf. Proc. 8 (2015) 026001. 
4 R x B drift momentum spectrometer with high resolution, X. Wang et al., Nucl. Instrum  Methods A 701 (2013) 254. 
5 Neutron detection in the frame of spatial magnetic spin resonance, E. Jericha et al., Nucl. Instrum. Meth. A 845 (2017) 552. 

decay region separator/filter region 
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PERC follows a set of dedicated instruments for the study of various aspects of neutron beta decay 

where our group has been involved in the PERKEO III and aSPECT6,7 collaborations. In the framework 

of PERKEO III the decay parameter C was measured in 2014/15 and the analysis of A and C have been 

performed. The aSPECT collaboration measured parameter a in 2013. Results for all these quantities 

are expected early 2018 and hint at accuracies in the range of 10-3 to 10-2. Regarding the future of 

PERC related activities, they may well lie in the context of he European Spallation Source ESS, which 

offers particularly favourable conditions owing to the pulsed time structure of its neutron beams8. 

  

                                                      
6 The magnetic shielding for the neutron decay spectrometer aSPECT, G. Konrad et al., Nucl. Instrum. Meth. A 767 (2014) 475. 
7 Measurement of the electron-antineutrino angular correlation coefficient, R. Maisonobe et al., PoS EPS-HEP2015 (2015) 595. 
8 Beam line parameters for PERC at ESS, C. Klauser, H. Abele, T. Soldner, Phys. Proc. 51 (2014) 46. 
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Theory 

H. Abele, A.N. Ivanov, R. Höllwieser, M. Pitschmann, M. Wellenzohn 

A main focus of research of the theory members of the neutron physics group has been the search for 

dark matter (Axions) and dark energy (Quintessence) with the qBounce experiment.  

Dark matter has been postulated in order to provide additional gravitational attraction, which is 

necessary to keep galaxies together. A leading candidate of dark matter is the Axion, which has 

originally been devised to solve the strong CP problem. If it exists, the Axion - or a similar scalar particle 

- would lead to a force on the neutron sourced by the mirror of the qBounce setup. We have derived 

new EDM constraints on such forces and compared these constraints to those derived from direct 

searches in fifth-force experiments, as in the qBounce experiment. Surprisingly, we found that for a 

generic light scalar, unrelated to the strong CP problem, present bounds from direct fifth-force 

searches are more stringent than those inferred from EDM limits for interaction ranges near the Axion 

window1.   

Another “dark” ingredient of our universe, dark energy, has been postulated in order to account for 

the observed acceleration of our universe. Several hypothetical “screening mechanisms” have been 

devised to prevent them from being ruled out by the stringent solar system tests. For experimental 

detection, it is necessary to know the corresponding field profiles for the qBounce setup. Therefore, 

we have derived the field profile for the chameleon field confined between two parallel plates and 

filled with air at pressure P = 10-4 mbar at room temperature with a typical Ratra-Peebles self-

interaction potential with index   n = 1.2  Furthermore, we have analyzed the non-relativistic 

approximation of the Dirac equation for neutrons moving in space-times with a static metric, viz. 

moving in the weak gravitational field of the Earth and such a hypothetical chameleon field. The 

corresponding effective potential has been derived and the chameleon field as a possible source of a 

torsion field has been discussed.3  Furthermore, we have analyzed the Dirac equation for neutrons 

within linearized massive gravity. The obtained results can be used in terrestrial laboratories for the 

detection of gravitational waves and fluxes of massive gravitons emitted by cosmological objects. The 

neutron spin precession within linearized massive gravity has been calculated, which - in principle - 

can be measured by neutron interferometers. A further topic of investigation concerns the precision 

analysis of neutron -decays. We have revisited the bound state -decay of the free neutron into 

hydrogen. Radiative corrections have been taken into account for the calculation of the branching 

                                                      
1 Distinguishing axions from generic light scalars using electric dipole moment and fifth-force experiment, S. Mantry et al., Phys. Rev. D 90 (2014) no. 5, 

054016. 
2 Exact solution for chameleon field, self-coupled through the Ratra-Peebles potential with n=1 and confined between two parallel plates, A.N. Ivanov et al., 

Phys. Rev. D 94 (2016) no. 8, 085005. 
3 Nonrelativistic approximation of the Dirac equation for slow fermions in static metric spacetimes, A.N. Ivanov et al., Phys. Rev. D 90 (2014) no. 4, 045040. 



55 

 

ratio. Furthermore, the dependence of the probabilities of decay on hadronic phenomenological 

coupling constants, describing the most general effective weak lepton-nucleon interactions, have been 

analyzed. Our results imply that the bound state beta-decay is ruled out as a suitable laboratory for 

searches of electroweak models with left-right symmetries, contradicting previous claims in the 

literature.4 
 

  

                                                      
4 Bound-state --decay of the neutron re-examined, A.N. Ivanov et al., Phys. Rev. C 89 (2014) no. 5, 055502. 
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Fundamental Tests of Quantum Mechanics with Neutrons 

B. Demirel, T. Denkmayr, H. Geppert-Kleinrath, H. Abele, T. Jenke, H. Lemmel, S. Sponar, H. Rauch, and Y. 

Hasegawa 

Neutron interferometry, where an interference effect of matter waves passing through a perfect 

silicon-crystal interferometer is observed, is one of the 

most fruitful approaches to study the foundations of 

quantum mechanics. Utilizing neutron interferometry, a 

phenomenon - which seems absurd at the first sight - 

namely the so-called quantum Cheshire Cat, was studied 

in a recent experiment1. The experiment was performed 

at the Institut Laue Langevin (ILL), in Grenoble, France. 

The principle is illustrated aside (top): the cat itself is 

located in one beam path, while its grin is located in the 

other. In our realization of the quantum Cheshire Cat, the 

neutron plays the role of the cat, while the cat’s grin is 

embodied by the neutron’s spin. The actual experimental 

confirmation makes use of a novel concept referred to as 

“weak measurements”, which was introduced by Yakir Aharonov in 1988.  

Our neutron interferometric confirmation of the emergence of the quantum Cheshire Cat is depicted 

beside (bottom)2. The system is initially prepared in such a way that after entering the beam splitter 

its quantum state is given by a maximally entangled Bell-state. To determine the neutrons’ population 

in the respective interferometer’s paths, a weak absorber of known transmissivity is inserted, revealing 

the neutron’s presence in the upper path. Next weak measurements of the neutrons’ spin component 

in each path are performed by applying an additional weak magnetic field in one or the other beam 

path. This field should cause spinor rotations, if the neutrons’ magnetic moment is present in the 

respective path: this allows probing the presence of the spin. The small magnetic field leads to 

emergence of interference fringes in the lower path, whereas no significant change in the intensity 

modulation is observed in the upper path; demonstrating a property of a quantum system can behave 

as being spatially separated from the place of the particle’s presence. In a different neutron 

interferometric experiment phase shifts associated with a coupling to scalar fields, more precisely to 

dark energy chameleon fields, were investigated3. The obtained results set new limits on the coupling 

                                                      
1 Observation of a quantum Cheshire Cat in a matter-wave interferometer experiment, T. Denkmayr et al., 

   Nature Communications 5, (2014) 4492. 
2 Weak values obtained in matter-wave interferometry, S. Sponar et al., Physical Review A 92 (2015) 062121. 
3 Neutron interferometry constrains dark energy chameleon fields, H. Lemmel et al., Phys. Lett. B 743 (2015) 310. 

       (top) scheme, (bottom) interferometric setup 

http://www.nature.com/ncomms/2014/140729/ncomms5492/full/ncomms5492.html
http://journals.aps.org/pra/abstract/10.1103/PhysRevA.92.062121
http://www.sciencedirect.com/science/article/pii/S0370269315001549
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constant, which are a factor of 30 below the previous ones by gravity spectroscopy. Neutron 

polarimetry has been used to test various types of error-disturbance uncertainty relations over the last 

few years. Recently, an information-theoretical or entropic approach of a tight error-disturbance 

uncertainty relation, where error and disturbance are defined via correlations between input states 

and measurement outcomes4, as well as a new tight relation for mixed spin ensembles5, were 

demonstrated successfully at the 250 kW TRIGA reactor installed at the Atominstitut in Vienna. 

                                                      
4 Experimental test of entropic noise-disturbance uncertainty relations for spin–1/2 measurements, G. Sulyok et al.,  
  Physical Review Letters 115, (2015) 030401. 
5 Experimental Test of Residual Error-Disturbance Uncertainty Relations for Mixed Spin-1⁄2 States, B. Demirel et al.,  

  Physical Review Letters 117 (2016) 140402. 

 

http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.115.030401
http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.117.140402
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A new large-area neutron interferometer 

T. Potocar, H. Abele, T. Jenke, M. Zawisky 

In order to maximize the interferometers’ angular and gravitational sensitivity a new large-area perfect 

crystal interferometer has been prepared (Fig. 1). Its outstanding features are summarized in the table 

below. As a speciality of the new interferometer type the middle plates (3,4) are much thicker than the 

other plates for exhausting the angular sensitivity.  

 

 

Fig. 1  The new large-area neutron interferometer 

 

Ingot diameter 15.4 cm 

Ingot orientation (100) 

Interferometer length 30 cm 

Path lengths of the beams inside the interferometer 30 cm 

Separation of beams 1-5 / 2-6 6 cm 

Enclosed beam areas:   Loop 1-2-3-4 

                                       Loop 3-4-5-6 

                                       Loop 1-2-5-6 

 50 cm2 

100 cm2 

150 cm2 

Overall geometric perfection ≈ 2 m 

Surface normal to lattice planes deviation 53  1 sec of arc 

Lamella thickness:  1, 2, 5, 6 

                                3, 4   

2.986 mm 

14.997 mm 
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Etching depth 25.4 m 

Surface roughness < 1 m 

 

 

In a first run at the ILL-S18 the visibility of interference fringes has been proven, but the setup yet has 

to be adapted to large-area interferometers1. 

Another large neutron interferometer has been employed for the systematic investigation of the 

diffraction phases induced by Laue transmission2 and the search for the hypothetic chameleon fields3.  

  

                                                      
1 Large Crystal Neutron Interferometer Measurements, T. Potocar, PhD-thesis, TU-Vienna, April 2016 
2 Neutron interferometric measurement and calculations of a phase shift induced by Laue transmission,            

  T. Potocar, M. Zawisky, H. Lemmel, J. Springer, M. Suda, Acta Cryst. A 71 (2015) 534-541 
3 Neutron interferometry constrains dark energy chameleon fields, H. Lemmel et al., Phys. Lett. B 743 (2015) 310 
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DFG/FWF Priority Programme 1491  

"Precision Experiments in Particle and Astrophysics with Cold and Ultracold Neutrons" 2010 – 

2018 

First programme phase in cooperation with FWF  

The aim of this priority programme is to address basic open questions in particle and 

astrophysics using a specific tool: the neutron, which allows the search for new physics 

becoming manifest itself as small deviations from expectations. Many neutron physics 

observables are sensitive to physics beyond the Standard Model emerging from superstrings 

(hypothetical gauge bosons in large extradimensions), supersymmetry (electric dipole 

moment prediction at the experimental limit) or other Grand Unified Theories (charge 

quantization). Basic properties of the quark-mixing Cabibbo-Kobayashi-Maskawa (CKM) 

matrix need to be tested. The breaking of symmetries such as parity P,  time reversal T and 

combined charge conjugation and parity symmetry CP shall be investigated. CP violation is a 

requirement for dynamic generation of the baryon-antibaryon asymmetry of the universe. 

The research program will focus on five Priority Areas, which are directly related to specific 

physics/astrophysics issues and instrumentation. 

 CP-symmetry violation and particle physics in the early universe. The focus is a next 

generation experiment to measure the neutron electric dipole moment with a 

sensitivity increased by at least one order of magnitude within the next six years. 

 The structure and nature of weak interaction and possible extensions of the Standard 

Model. The focus will be on novel experiments on neutron β-decay related to 

symmetries and weak interaction. 

 Tests of gravitation with quantum objects. The aim is to improve the experimental 

sensitivity of neutrons to gravity and to hypothetical short ranged forces. 

 Charge quantization and the electric neutrality of the neutron. The aim is to make an 

improved measurement on the value of the neutron’s electric charge. 

The intended gain in experimental precision requires the development of new or improved 

measurement techniques. 
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 New techniques: particle detection, magnetometry and neutron optics. Within the next 

three years, in the field of magnetometry, residual fields should be measured on a < 5 

fT level meeting the requirements of neutron electric dipole measurements. New 

particle detectors are needed for the expected high count rate of cold and ultra-cold 

neutrons, efficient low-energy proton counting as well as low-energy electron 

spectroscopy. High-intensity experiments with instant count rates of up to 108/s 

require detectors with fast self triggering readout electronics, pulse-shape analysis, 

and data acquisition. The research programme requires developments of 

specialized neutron optics. One major issue is the control of systematic effects such as 

depolarization in neutron guides, the influence of magnetic field fluctuations on 

neutron polarization, and spin rotation. 

  

Programme's coordinators: 

 

Prof. Dr. Hartmut Abele (first programme phase), 

Technische Universität Wien,  

Atominstitut, Stadionallee 2,  

1020 Wien, Österreich,  

Tel. +43 1 58801-14147,  

FAX +43 1 58801-14199 

 

Prof. Dr. Stephan Paul (first & second programme phase),  

Physik-Department E18,  

Technische Universität München,  

James-Franck-Strasse, 85748 Garching,  

Tel. +49 89 289-12572,  

FAX +49 89 289-12570   

 

mailto:abele@ati.ac.at
mailto:stephan.paul@ph.tum.de
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TRIGA reactor 

The new I&C system of the TRIGA MARK II reactor Vienna 

 

Staff:  M. Villa, R. Bergmann, H. Böck 

People involved in the project:  H. Böck, R. Bergmann, A. Musilek, J. Sterba, and M. Villa 

 

Introduction 

 

The TRIGA Mark-II reactor was installed by General Atomic (San Diego, California, U.S.A.) in 

the years 1959 through 1962, and went into operation for the first time on March 7, 1962. 

The TRIGA Mark II reactor in the Viennese Prater is part of the Atominstitut which was 

founded in 1958 as an inter-university institute for all Austrian universities and started 

operation in 1962, when the TRIGA Mark II research reactor of the institute was officially 

opened. As part of the reform of the university system, the Atominstitut was integrated 2002 

into the Faculty of Physics at the TU Wien. The operation of the reactor since 1962 has 

averaged 220 days per year, without any long outages. During the last 50 years 3 different 

Instrumentation & Control (I&C) systems were in use to control the reactor power and 

safety related parameters. In 2012 the TU Wien decided to replace the existing 20 years old 

I&C system and started an open call for tender. From 3 different vendors, Skoda, Invap and 

GA, the Skoda Company located in Pilsen was chosen in November 2013. The main work is 

done together with the subcontractor dataPartner. 

 

HISTORICAL  BACKGROUND 

 

The TRIGA Mark II research reactor of the TU Wien is in operation since the 7th March 1962. 

When TRIGA reactors were developed in the mid-fifties, the typical state of the art of I&C 

systems was based on vacuum tubes. At the Atominstitut this type of I&C systems produced 

by the company General Atomic (GA) was in use until 1968. 
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Original Electronic Tube Type Reactor Instrumentation 1962 to 1968 

Towards the end of the sixties transistors replaced electronic tubes also in I&C systems, and 

a new type of TRIGA instrumentation based entirely on transistors were marketed. 

Therefore, during the seventies many TRIGA reactors converted to such types of I&C systems 

which in a few cases are still in use. At the Atominstitut this replacement took place in 1968. 

This type of reactor instrumentation produced by the company AEG was easy to maintain 

and spare parts could easily be replaced for about 20 years until they slowly disappeared 

form the market. 

As a result, a new type of digital and modern software based I&C systems were developed 

and are available from the early nineties onward. As software based I&C systems were 

usually not accepted by the regulatory authorities, a hard-wired back up system for safety 

related parameters were required and, therefore, a combination of both was the state-of- 

the-art I&C system in most of TRIGAs world-wide for long time. In 1992 the old transistor 

based I&C system was replaced by a new digital software based I&C system produced by the 

company GA. 

Nowadays, after use for more than 20 years of software/hardwired digital I&C systems 
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various components of those have again reached their end of life-time. Therefore, the 

University decided the fourth time to replace the old I&C system by a new one. These new 

generation 4-digital I&C systems are capable to monitor and control variables and 

parameters of physical and other processes, component and system statuses, as well as to 

react on predefined project limits and safety conditions. 

 

Transistorized Reactor Instrumentation 1968 to 1991 

 

 

Digital Reactor Instrumentation 1992 
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SYSTEM ARCHITECTURE 

 

Generally, system and equipment architecture follows the existing concepts. The whole 

system consists of SCRAM logic, neutron flux measurement channels (OPM - Operational 

Power Measurement, IPM – Independent Power Measurement, and PPM - Pulse Power 

Measurement), I&C field instrumentation, control system, new operator’s console and data 

acquisition system. 

 

 

Neutron Detectors 

The following three different types of detectors for neutron flux measurements are used on 

the TRIGA® reactor: 

- 1 pc of fission wide-range chamber for neutron flux measurements and for reactor 

control from source range (about 5 mW) to nominal power (250 kW). It works 

in Campbell mode – Photonis type CFUL08. 

- 2 pcs of compensated ionization chamber for reactor control and especially for safety 

functions from source range to nominal power – Centronic type RC6 

-    1 pc of non-compensated ionization chamber for measurements in pulse mode (peak 

till 250 MW, energy till 12 MWs. It measures amplitude, length and shape of pulse.) 

– Centronic type RC7. 
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Instrumentation & Control Overview Diagram 

 

 

Neutron Flux Measurement Channels 

 1 pc wide-range operational channel – Operational Power Measurement (OPM) 

 2 pcs wide-range safety channels – Independent Power Measurement (IPM) 

 1 pc wide-range pulsing channel – Pulse Power Measurement (PPM) 

Signals read from chambers are directly numerically processed to reactor power value and 

reactor power change rate – period in wide-range channels. The power value is converted to 

common units and can be expressed in %, cps, A or W. Actual values are updated every 100 

ms and are sent via optical serial line to an independent display and via second optical 

interface to a control system. These channels open Safety Relay contacts in the Scram Logic 

loop if measured values exceed the preset protection set points or in the case of any system 

internal failure is indicated. All channels consist of the two following units: 
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 Input unit for processing neutron chamber signal and converting the analog 

signal into digital domain for transmission to the evaluation unit. 

 Evaluation unit for comparison of the neutron flux measured values against 

the safety system set points. 

The hardware platform is based on Texas Instruments Hercules safety microcontrollers. 

These microcontrollers are based on ARM Cortex-R dual-lockstep IP cores and are designed 

specifically for IEC 61508 safety critical applications. 

The software is developed in C programming language using Texas Instruments ARM 

compiler and tools. The software development respects recommended practices and 

guidelines, e.g. MISRA standard or NUREG CR-6463 guidelines. 

Channels are equipped with test signal generators, which allow auto diagnostics and safety 

function check every time before the reactor is started up. 

Scram System 

The TRIGA type reactor is the only nuclear reactor in this category with worldwide excellent 

safety record of over 50 years due to inherent features such as the intrinsic characteristic of 

the standard reactor U-Zr-H fuel. It results in safe and reliable self-shutdown while the 

temperature coefficient acts independently of any external controls in the event of an 

accidental reactivity insertion. That offers true "inherent safety", rather than relying on 

"engineered safety" features. Nevertheless, the new I&C System provides additional external 

means to assure that the TRIGA reactor safely shuts down in unexpected power or 

temperature deviations. 

Scram Logic Circuit 

The entire SCRAM circuitry is hardwired and is not affected by any software based systems or 

the Control or Data acquisition system. 

Automatic SCRAM logic is implemented on relay logic, consisting of certified safety relays. 

The design allows for 100% testability features and accurate analysis of the safety function 

reliability. The  safety relays  are  capable to  perform  self-diagnosis. Power relays are 

continuously diagnosed at every contact switching. Diagnosis is mainly focused on sticking 

relay control (checks and evaluates the time till contacts open). The diagnosis consists of 
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two redundant computation branches. If at least one of the branches evaluates the safety 

condition failure, it opens the output contactor contacts (reactor trip). 

Output contactors disconnect power to magnets and pneumatic valve resulting in drop of 

control rods (reactor trip). 

 

 

Specifically SCRAM Logic boards use: 

 Safety category relays. These are compact, slim relays conforming to: 

o EN Standards (EN50205 Class A, certified by VDE), 

o EN61810-1 (Electromechanical non-specified time all-or-nothing relays) 

o UL standard UL508 Industrial Control Device, 

o CSA standard CSA C22.2 No. 14 Industrial Control Devices 

Reactor Control System 

The Reactor Control System (RCS) is a modular distributed control system with Programmable 

Logic controllers (PLCs) in different locations. The fast industrial bus Profinet facilitates 

interfaces among the PLCs, displays, inverters, and other components. Profinet commands 

can implement requested rod position including maximum rod motion speed. RCS has the 

capability to self-diagnose status and failures of inverters and motors. The Siemens Simatic 

S7 PLC system, a widely used industrial control system in Europe, was selected for TRIGA 

reactor control. 

 
Reactor Control System States 

At any moment the reactor control system is in one of four possible states: Standby, 

Shutdown, Pre-start  Checks  and  Operation. 
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Control System Architecture 

 

Reactor Operation Modes 

 

Manual Mode 

In the Manual operation mode, the operator controls the drives manually, thus an operator 

manually controls the power output of the reactor without active automatic intervention of 

the control system (as long as the reactor power stays below the maximum pre-set levels). 

 

Auto Mode 

The reactor control system, when placed in Auto operation mode, will automatically control 

the position of the regulating rod or the safety rod or any combination of the two to 

maintain a specific power level. The remaining rods including the transient rod are under 

manual control. 
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The Pulse operation mode allows the reactor to produce a very high power, short duration 

pulse. This pulse effect is accomplished by firing the transient rod upward with compressed 

air. 

 

 

The new I&C system of the TRIGA Mark II Reactor Vienna, November 2015 
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For storing all measured and computed variables at the operator console, a dedicated data 

acquisition and logging system (DAS) is used. DAS is based on industrial PC architecture; the 

data is stored on hard discs. It gathers data from the control system and stores it to the 

database for later recall, analysis or playback. 

 

Safety Systems Qualification 

All I&C structures and components are designed so that they can perform reliably their 

functions under the environmental conditions they will be submitted to during their mission 

time. The operability of I&C structures and components under the related environmental 

conditions was demonstrated by tests, analysis, operation experience, etc. The supplier’s 

qualification procedures are established to confirm that the equipment is capable to meet 

the requirements for performing safety functions while subjected to environmental 

conditions existing prior to and at the time when it is required throughout operational life. 

 

Qualification includes the following: 

 Functional Tests 

 Electro Magnetic Compatibility (EMC) Tests 

 Accelerated Ageing Tests 

 Seismic Tests 

 

Seismicity 

The equipment is designed, manufactured, and tested on the basis of the general 

dataPartner qualification procedures for seismic resistance which should also be valid for the 

actual realization site per Reference (IEC 980:1993, Recommended Practices for Seismic 

Qualification of Electrical Equipment of the Safety System for Generating Stations). The tests 

have been performed according to IEC 980: 1993 with acceptable results. The applied test 

earthquake intensity exceeds required seismicity criteria in the document ATIB1010 

Sicherheitsbericht 2013. 
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Equipment Lifespan 

The reactor site integrated radiation dose is so low that it does not significantly impact 

ageing of the equipment outside of the reactor, thus neutron flux measurement modules 

and SCRAM relays are tested for at least 15 years qualified lifetime by accelerated ageing 

methodology. 

 

Software (SW) qualification 

The system SW is developed and tested by standards, methodology, and QA procedures 

required by the Czech State Authority for a 10 MW research reactor LVR-15 in the Czech 

Republic. Safety System SW development follows Reference (IEC 60880, 2006: Nuclear 

Power Plants – Instrumentation and Control Important to Safety – Software aspect for 

computer-based systems performing category A functions). Including Graded Approach. 

Safety Related System SW development follows Reference (IEC 62138, 2004: Nuclear Power 

Plants – Instrumentation and Control important to Safety – Software aspect for computer- 

based systems performing category B or C functions) as it is documented accordingly. 
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Preise und Auszeichnungen 

Prof. Dr. H. Rauch 2015 Walter Hälg Prize by the European Neutron Scattering Association 

G. Konrad New Frontiers Research Groups Programme: NoMoS:Beyond the Standard model Physics in 

Neutron Decay the Austrian Academy of Sciences 

Y. Hasegawa:  Special Prize of Nagase Prize 2013 (Frontier science salon in Japan) 
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Public Relations, Öffentlichkeitsarbeit 

Öffentlichkeitsarbeit 

Führungen durch das Atominstitut 

Im Zeitraum 2013 – 2017 fanden 1442 Führungen statt. Es wurden 20556 Gäste geführt. 
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Ausstellung 

H. Böck, M. Villa: IAEA General conference September 2013 

 

 

 

Kinderunis 

 

2013: G. Badurek: „Kann man in Luft schwimmen?“ 

2016: Hartmut Abele, Erwin Jericha, Gertrud Konrad, Andreas Musilek 

 „Warum tanzen Polarlichter am Himmel? Experimente zur Bewegung geladener Teilchen“ 
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Besuch des  IAEA Deputy Directors A. Bychkov  vom 9. Jänner 2013: 
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Betreuer/in(nen): G. Badurek, H. Steiner, D. Dwyer; Atominstitut und Lawrence Berkely National 

Laboratory, 2014; Abschlussprüfung: 20.01.2015. 

 K. Eckstein:  

"Development of a method for combining MRI data from multiple receiver coils";  
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Betreuer/in(nen): G. Badurek, K. Poljanc, S. Robinson; Atominstitut und Med. Univ. Wien, 2016; 

Abschlussprüfung: 19.07.2016. 

 T. Gerstmayr:  

"Ein magnetischer Wanderwellenresonator zur zeitlichen und spektralen Präparation 

polarisierter Neutronenstrahlen";  

Betreuer/in(nen): G. Badurek, E. Jericha, Ch. Gösselsberger; Atominstitut, 2013; 

Abschlussprüfung: 28.02.2013. 

 R. A. Gunacker:  

"Identification and removal of signal components related to cardiac activity from high resolution 

resting-state fMRI data by means of blind source separation";  

Betreuer/in(nen): G. Badurek, E. Moser, R. N. Boubela; Atominstitut und Med. Univ. Wien, 2016; 

Abschlussprüfung: 09.03.2016. 

 S Haas:  

"Simulationen zur Abschirmung von Neutronen mit MCNP";  

Betreuer/in(nen): H. Abele, E. Jericha; Atominstitut TU Wien, 2013; Abschlussprüfung: 

16.10.2013. 

 P. Haiden:  

"Design of the Magnetic Shielding for PERC";  

Betreuer/in(nen): H. Abele; Atominstitut TU Wien, 2013; Abschlussprüfung: 17.04.2013. 

 M. Heiß:  

"Vorbereitung von Gravitationsexperimenten im Rahmen des qBounce-Experiments";  

Betreuer/in(nen): H. Abele; Atominstitut, 2017; Abschlussprüfung: 21.08.2017. 

 M. Heumesser:  

"Kollimationssystem für ein Lloyd-Materiewellen-Interferometer";  

Betreuer/in(nen): H. Abele; E141, 2016; Abschlussprüfung: 10.05.2016. 

 S. E. Hosseini:  

"Development of a highly sensitive 8 channel receive-only radio frequency coil array for 

microscopic magnetic resonance imaging at 7 Tesla";  

Betreuer/in(nen): G. Badurek, E. Laistler; Atominstitut und Med. Univ. Wien, 2017; 

Abschlussprüfung: 29.08.2017. 

 Hummer:  

"Retinotopic Mapping";  

Betreuer/in(nen): G. Badurek, Ch. Windischberger; Atominstitut und Med. Univ. Wien, 2013; 

Abschlussprüfung: 02.10.2013. 

 M. Kipfelsberger:  

"Dynamic 31P MR spectroscopy: Comparison of different ergometers, magnetic field strengths 

and localization methods";  

Betreuer/in(nen): G. Badurek, L. Valkovic; Atominstitut und Med. Univ. Wien (MR Centre of 

Excellence), 2014; Abschlussprüfung: 12.06.2014. 

 M. Klopf:  

"Proton Spectroscopy with aSPECT: Systematic Studies & Modification of the High Voltage 

Electrode System";  
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Betreuer/in(nen): H. Abele, G. Konrad; Atominstitut TU Wien, 2013; Abschlussprüfung: 

21.01.2014. 

 J.J. Lang:  

"Eigenschaften von lötfreien Zellenverbindungen in Photovoltaikmodulen";  

Betreuer/in(nen): J. Summhammer; 141. Atominstitut, 2014; Abschlussprüfung: 13.10.2014. 

 D. Ledinek:  

"A simulative approach to tailoring the energy deposition during single pulse laser annealing";  

Betreuer/in(nen): J. Summhammer; Atominstitut, 2013; Abschlussprüfung: 16.01.2013. 

 W. Mach:  

"Modellunabhängige Datenanalyse von Ultrakleinwinkelstreuung mit polarisierten Neutronen";  

Betreuer/in(nen): G. Badurek, E. Jericha; Atominstitut, 2013; Abschlussprüfung: 05.06.2013. 

 D. Menz:  

"Light Soaking of Thin-Film Solar Cells under Colored Light";  

Betreuer/in(nen): J. Summhammer, M. Rennhofer; Atominstitut, 2015; Abschlussprüfung: 

25.11.2015. 

 D. Moser:  

"Magnetic Field Investigation of the PERKEO III Experiment";  

Betreuer/in(nen): H. Abele, G. Konrad; Atominstitut, 2017; Abschlussprüfung: 20.03.2017. 

 M. Moser:  

"Optimierung und Charakterisierung des PERKEO III Detektors zur Elektronen-Energie-

Spektroskopie";  

Betreuer/in(nen): H. Abele; Atominstitut TU Wien, 2013; Abschlussprüfung: 16.10.2013. 

 S. Motyka:  

"Improving MRSI Spectral Quality using High Resolution B0 Inhomogeneity Maps";  

Betreuer/in(nen): G. Badurek, K. Poljanc, W. Bogner; Atominstitut und Med. Univ. Wien, 2017; 

Abschlussprüfung: 12.10.2017. 

 D. Neller:  

"Installing a time-of-flight experiment with a Fourier chopper";  

Betreuer/in(nen): G. Badurek, E. Jericha; Atominstitut, 2013; Abschlussprüfung: 17.06.2013. 

 M. Pangl:  

"Charakterisierung des thermischen Weißen Strahls am TRIGA Reaktor des Atominstituts";  

Betreuer/in(nen): G. Badurek, E. Jericha; Atominstitut, 2017; Abschlussprüfung: 16.01.2018. 

 L. Pfleger:  

"Absolute Quantifizierung von Lebermetaboliten mittels lokalisierter 31P-MR-Spektroskopie bei 7 

T";  

Betreuer/in(nen): G. Badurek, M. Krssak; Atominstitut und Med. Univ. Wien, 2015; 

Abschlussprüfung: 23.11.2015. 

 L. Plessing:  

"Variation der Substrattemperatur während der Abscheidung von Kupfer, Indium, Gallium und 

Selen für Dünnschichtsolarzellen";  

http://publik.tuwien.ac.at/files/PubDat_232422.pdf
http://publik.tuwien.ac.at/files/PubDat_227927.pdf
http://publik.tuwien.ac.at/files/PubDat_227927.pdf
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Betreuer/in(nen): J. Summhammer, M. Edoff; 141 Atominstitut, 2014; Abschlussprüfung: 

21.01.2014. 

 K. Presich:  

"Clinical Implementation of Volumetric Modulated Arc Therapy using MV Flat Panels as Quality 

Assurance System for Dosimetric Verification";  

Betreuer/in(nen): G. Badurek, H. Deutschmann; Atominstitut und Univ. Klinik für Radiotherapie 

und Radio-Onkologie, Salzburg, 2014; Abschlussprüfung: 05.06.2014. 

 R. Raab:  

"Weiterentwicklung eines Wanderwellen-Neutronenspinresonators für sehr kalte Neutronen";  

Betreuer/in(nen): G. Badurek, E. Jericha, Ch. Gösselsberger; Atominstitut, 2013; 

Abschlussprüfung: 09.10.2013. 

 J. Radl:  

"Pumpspeicherausbau bei erhöhtem Anteil erneuerbarer Energieträger";  

Betreuer/in(nen): J. Summhammer, G. Totschnig; 141 Atominstitut, 2013; Abschlussprüfung: 

14.10.2013. 

 Rechberger:  

"Automatic venous vessel segmentation in high field, multi-echo susceptibility weighted 

imaging";  

Betreuer/in(nen): G. Badurek, K. Poljanc, S. Robinson; Atominstitut und Med. Univ. Wien, 2016; 

Abschlussprüfung: 29.11.2017. 

Zusätzliche Informationen 

 T. Rechberger:  

"Untersuchung von Ultrakleinwinkelstreuung an magnetischen Mikrostrukturen mit polarisierten 

Neutronen";  

Betreuer/in(nen): G. Badurek, E. Jericha; Atominstitut, 2013; Abschlussprüfung: 05.06.2013. 

 M. Revesz:  

"Development and Testing of a Spectral Response-Measurement System for Integration in an 

existing vertical I-V-Measurement System";  

Betreuer/in(nen): J. Summhammer; 141 Atominstitut, 2014; Abschlussprüfung: 29.04.2014. 

 P. Schennach:  

"Suszeptibilitätsgewichtete Bildgebung des Knies";  

Betreuer/in(nen): G. Badurek, K. Poljanc, S. Robinson; Atominstitut und Med. Univ. Wien, 2016; 

Abschlussprüfung: 11.01.2016. 

 P. Schmidt:  

"Studien zur Ramsey-Spektroskopie ultrakalter Neutronen im Rahmen des qBounce 

http://publik.tuwien.ac.at/files/PubDat_220888.pdf
https://publik.tuwien.ac.at/showentry.php?ID=267379&lang=1
http://publik.tuwien.ac.at/files/PubDat_229136.pdf
http://publik.tuwien.ac.at/files/PubDat_229136.pdf
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Experiments";  

Betreuer/in(nen): H. Abele, T. Rechberger; Atominstitut, 2017; Abschlussprüfung: 20.03.2017. 

 P. Seeberger:  

"Modeling of the Formation Entropy of the Silicon Vacancy";  

Betreuer/in(nen): J. Summhammer, J. Vidal; Atominstitut, 2015; Abschlussprüfung: 25.11.2015. 

 M. Thalhammer:  

"Optimierung der Detektorsignalverarbeitung des Gravitationsexperiments qBounce";  

Betreuer/in(nen): H. Abele, T. Jenke; Atominstitut, 2013; Abschlussprüfung: 06/2013. 

 M. Wagner:  

"3-Dimensional Simulation of Thermography Images based on PV-Cell Characteristics";  

Betreuer/in(nen): J. Summhammer; E141, 2014; Abschlussprüfung: 13.03.2014. 

 G. Wautischer:  

"Realisation of Quantum Transport Measurements with UCNs within the qBounce Project";  

Betreuer/in(nen): H. Abele, T. Jenke; E141, 2015; Abschlussprüfung: 09.10.2015. 

 Alex Zdarzil:  

"Simulation von magnetischer Ultrakleinwinkelneutronenstreuung mittels Streudatensynthese";  

Betreuer/in(nen): G. Badurek, E. Jericha; Atominstitut, 2014; Abschlussprüfung: 12.06.2014. 

 Benigno:  

"Determination of Fission Product Distribution in HEU and LEU TRIGA Fuel Elements by Gamma 

Spectroscopy"; Betreuer/in(nen): H. Böck; Atominstitut, 2013. 

 Raith:  

"Neutron Activation Analysis Measurement in different Energy Ranges at the TRIGA Mark II 

Reactor for the Determination of the Neutron Spectrum";  

Betreuer/in(nen): H. Böck; M.Cagnazzo,Atominstitut, 2015. 

 A.Hable: “Wirkungsquerschnittbestimmung (n,f) von U-238,Np-237 und Pu-242  mit 

Spaltneutronen am FRM II, Garching” Betreuer/in(nen): H. Böck; Atominstitut, 2017 

 H.Herzog: “Development and Validation of a Serpent-2 model for the TRIGA Mark II reactor of 

the Technical University Vienna”, Atominstitut mit Universität Wien Betreuer/in(nen): H. 

Böck;M.Cagnazzo, Atominstitut, 2017 

  

http://publik.tuwien.ac.at/files/PubDat_242848.pdf
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Teaching  

 

141.064 PR Praktikum aus Neutronenphysik 4.0 Abele 

141.080 PA Projektarbeit Reaktortechnik 8.0 Abele 

141.102 PA Projektarbeit Neutronenphysik 8.0 Abele 

141.243 VO 
Selected Experiments of Atomic, Nuclear and 

Particle Physics 
2.0 Abele 

141.255 PA 
Quantensprünge im Gravitationsfeld der 

Erde 
8.0 Abele 

141.257 PA der Beta-Zerfall des Neutrons 8.0 Abele 

141.268 PV Privatissimum für Dissertanten 5.0 Abele 

141.543 SE Neutronen-und Festkörperphysik 2.0 Abele 

141.A12 PR Quantenphysik 4.0 Abele 

141.A54 SP 
Science TU You - 

Wissenschaftskommunikation in der Praxis 
2.0 Abele 

142.026 PA 
Projektarbeit Experimentelle 

Hadronenphysik 
8.0 Abele 

142.092 VO Atom-, Kern- und Teilchenphysik II 4.0 Abele 

142.093 UE Atom-, Kern- und Teilchenphysik II 2.0 Abele 

141.053 PR Praktische Übungen am Reaktor 4.0 Abele 

141.064 PR Praktikum aus Neutronenphysik 4.0 Abele 

141.080 PA Projektarbeit Reaktortechnik 8.0 Abele 

141.102 PA Projektarbeit Neutronenphysik 8.0 Abele 

141.255 PA 
Quantensprünge im Gravitationsfeld der 

Erde 
8.0 Abele 

141.257 PA der Beta-Zerfall des Neutrons 8.0 Abele 

141.259 VO Gravitation: Einstein im Test 2.0 Abele 

141.543 SE Neutronen-und Festkörperphysik 2.0 Abele 
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141.A12 PR Quantenphysik 4.0 Abele 

141.A54 SP 
Science TU You - 

Wissenschaftskommunikation in der Praxis 
2.0 Abele 

141.A59 VO Raumzeit und Kosmologie 2.0 Abele 

142.026 PA 
Projektarbeit Experimentelle 

Hadronenphysik 
8.0 Abele 

141.265 PV Privatissimum für Dissertanten 5.0 Badurek 

142.025 PA Projektarbeit Nukleare Festkörperphysik 8.0 Badurek 

142.440 VO 
Biological and Medical Applications of 

Nuclear Physics II 
2.0 Badurek 

141.265 PV Privatissimum für Dissertanten 5.0 Badurek 

142.025 PA Projektarbeit Nukleare Festkörperphysik 8.0 Badurek 

142.081 VO 
Biological and Medical Applications of 

Nuclear Physics I 
2.0 Badurek 

134.191 PA 
Wahlpflicht-Projekt: Medizinische Physik & 

Bildgebung 
6.0 Badurek 

141.080 PA Projektarbeit Reaktortechnik 8.0 Böck 

141.113 PV Privatissimum für Dissertanten 5.0 Böck 

141.114 SE Seminar aus Reaktorsicherheit 2.0 Böck 

141.032 VO Reaktortechnik I - nuclear engineering I 2.0 Böck 

141.053 PR Praktische Übungen am Reaktor 4.0 Böck 

141.080 PA Projektarbeit Reaktortechnik 8.0 Böck 

141.026 PA Projektarbeit Neutronenoptik 8.0 Hasegawa 

141.064 PR Praktikum aus Neutronenphysik 4.0 Hasegawa 

141.102 PA Projektarbeit Neutronenphysik 8.0 Hasegawa 

141.227 PV Privatissimum für Diplomanden 3.0 Hasegawa 

141.228 PV Privatissimum für Dissertanten 5.0 Hasegawa 

141.236 VO 
Fundamental Physics with Polarized 

Neutrons 
2.0 Hasegawa 
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141.026 PA Projektarbeit Neutronenoptik 8.0 Hasegawa 

141.064 PR Praktikum aus Neutronenphysik 4.0 Hasegawa 

141.102 PA Projektarbeit Neutronenphysik 8.0 Hasegawa 

141.227 PV Privatissimum für Diplomanden 3.0 Hasegawa 

141.228 PV Privatissimum für Dissertanten 5.0 Hasegawa 

141.234 VO 
Fundamental Physics with Coherent X-Rays 

and Neutrons 
2.0 Hasegawa 

141.A23 UE Physik für Elektrotechnik 2.0 Hasegawa 

141.002 VO 
Instrumental Activation Analysis of 

Environmental 
2.0 Ismail 

141.051 PA Projektarbeit Neutronenaktivierungsanalyse 8.0 Ismail 

141.131 PV Privatissimum für Diplomanden 3.0 Ismail 

141.132 PV Privatissimum für Dissertanten 5.0 Ismail 

142.072 VO Physics of Exotic Atoms 2.0 Ivanov 

141.064 PR Praktikum aus Neutronenphysik 4.0 Jericha 

141.161 PR 
Graphical Programming and Experiment 

Control 
4.0 Jericha 

141.242 VO Neutronen- und Röntgendiffraktometrie 2.0 Jericha 

142.025 PA Projektarbeit Nukleare Festkörperphysik 8.0 Jericha 

142.026 PA 
Projektarbeit Experimentelle 

Hadronenphysik 
8.0 Jericha 

141.064 PR Praktikum aus Neutronenphysik 4.0 Jericha 

141.161 PR 
Graphical Programming and Experiment 

Control 
4.0 Jericha 

141.543 SE Neutronen-und Festkörperphysik 2.0 Jericha 

142.025 PA Projektarbeit Nukleare Festkörperphysik 8.0 Jericha 

142.026 PA 
Projektarbeit Experimentelle 

Hadronenphysik 
8.0 Jericha 

142.318 VO Neutronen- und Kernphysik 2.0 Jericha 
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142.093 UE Atom-, Kern- und Teilchenphysik II 2.0 Pitschmann 

141.A59 VO Raumzeit und Kosmologie 2.0 Pitschmann 

141.223 VO Alternative nukleare Energiesysteme 2.0 Rauch 

141.272 SE Wiener Physikalisches Kolloquium 2.0 Rauch 

141.543 SE Neutronen-und Festkörperphysik 2.0 Rauch 

141.080 PA Projektarbeit Reaktortechnik 8.0 Rauch 

141.543 SE Neutronen-und Festkörperphysik 2.0 Rauch 

141.A20 VO Physik schwerer Reaktorunfälle 2.0 Sdouz 

138.008 UE Grundlagen der Physik II 3.0 Sponar 

138.007 UE Grundlagen der Physik I 3.0 Sponar 

141.102 PA Projektarbeit Neutronenphysik 8.0 Summhammer 

141.133 PV Privatissimum für Diplomanden 3.0 Summhammer 

141.217 VO Nachhaltige Energieträger 2.0 Summhammer 

141.102 PA Projektarbeit Neutronenphysik 8.0 Summhammer 

141.A19 VO Physik für Elektrotechnik 3.0 Summhammer 

141.026 PA Projektarbeit Neutronenoptik 8.0 Villa 

141.080 PA Projektarbeit Reaktortechnik 8.0 Villa 

141.114 SE Seminar aus Reaktorsicherheit 2.0 Villa 

141.504 PR 
Praktische Übungen aus 

Reaktorinstrumentierung 
4.0 Villa 

141.658 VO Reaktortechnik 2.0 Villa 

141.A54 SP 
Science TU You - 

Wissenschaftskommunikation in der Praxis 
2.0 Villa 

141.026 PA Projektarbeit Neutronenoptik 8.0 Villa 

141.053 PR Praktische Übungen am Reaktor 4.0 Villa 

141.080 PA Projektarbeit Reaktortechnik 8.0 Villa 

141.537 VO Reaktorphysik 2.0 Villa 
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141.A54 SP 
Science TU You - 

Wissenschaftskommunikation in der Praxis 
2.0 Villa 

141.064 PR Praktikum aus Neutronenphysik 4.0 Zawisky 

141.102 PA Projektarbeit Neutronenphysik 8.0 Zawisky 

141.158 VO Neutronenoptik und Tomographie 2.0 Zawisky 

142.026 PA 
Projektarbeit Experimentelle 

Hadronenphysik 
8.0 Zawisky 

142.093 UE Atom-, Kern- und Teilchenphysik II 2.0 Zawisky 

141.064 PR Praktikum aus Neutronenphysik 4.0 Zawisky 

141.102 PA Projektarbeit Neutronenphysik 8.0 Zawisky 

141.A19 VO Physik für Elektrotechnik 3.0 Zawisky 

142.026 PA 
Projektarbeit Experimentelle 

Hadronenphysik 
8.0 Zawisky 

 

Unser aktuelles Vorlesungsangbot finden sie unter folgender Adresse. 

https://tiss.tuwien.ac.at/courseLIst.xhtml?windowld=f8a 

 

  

https://tiss.tuwien.ac.at/courseLIst.xhtml?windowld=f8a
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FURTHER MAJOR USER GROUPS IN AUSTRIA - 
SELECTED PUBLICATIONS 

 
Technical University of VIENNA: Institute of Solid State Physics 

Evolution of the propagation vector of hidden-order phases in Ce3Pd20Si6 with magnetic 
field, 
P.Y. Portnichenko, S.E. Nikitin, A. Prokofiev, S. Paschen, J.M. Mignot, J. Ollivier, A. 
Podlesnyak, S. Meng, Z. Lu, and D. S. Inosov,  
arXiv:1810.1274 

Direct measurement of individual phonon lifetimes in the clathrate compound 
Ba7.81Ge40.67Au5.33, 
P.-F. Lory, S. Pailhès, V.M. Giordano, H. Euchner, H.D. Nguyen, R. Ramlau, H. Borrmann, M. 
Schmidt, M. Baitinger, M. Ikeda, P. Tomeš, M. Mihalkovič, C. Allio, M.R. Johnson, H. Schober, 
Y. Sidis, F. Bourdarot, L.P. Regnault, J. Ollivier, S. Paschen, Y. Grin, and M. de Boissieu, 
Nature Communications 8, 491 (2017). 

Incommensurate short-range multipolar order parameter of phase II in Ce3Pd20Si6, 
P. Y. Portnichenko, S. Paschen, A. Prokofiev, M. Vojta, A. S. Cameron, J.-M. Mignot, A. 
Ivanov, and D. S. Inosov, 
Phys. Rev. B 94, 245132 (2016) 

Momentum-space structure of quasielastic spin fluctuations in Ce3Pd20Si6, 
P. Y. Portnichenko, A. S. Cameron, M. A. Surmach, P. P. Deen, S. Paschen, A. Prokofiev, J.-M. 
Mignot, A. M. Strydom, M. T. F. Telling, A. Podlesnyak, and D. S. Inosov, 
Phys. Rev. B 91, 094412 (2015) 

Atomic dynamics in complex metallic alloys, 
H. Euchner, S. Pailhès, T. Yamada, R. Tamura, T. Ishimasa, S. Rols, H. Schober, M. Mihalkovic, 
H. R. Trebin, D. Schopf, S. Paschen, A. Haghighirad, F. Ritter, W. Assmus, Y. Grin, L. Nguyen, 
and M. de Boissieu,  
MRS Proceedings 1517 (2013). 

Inelastic neutron scattering study of Ni-substituted Ce0.5Fe4Sb12 skutterudite compounds, 
L. Girard, D. T. Adroja, L. Chapon, J. W. Taylor, R. Viennois, D. Ravot, and S. Paschen, 
J. Phys., Conf. Ser. 391, 012013, DOI 10.1088/1742-6596/391/1/012013 (2012). 

Absence of spin-orbit coupling induced effects on the lattice dynamics in CePt3SiS. 
Krannich, D. Lamago, D. Manske, E. Bauer, A. Prokofiev, R. Heid, K.-P. Bohnen, and F. Weber,  
Phys. Rev. B 92, 12513 (2015)  
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University of VIENNA: Faculty of Physics, Faculty of Chemistry, Faculty of Earth Sciences 

Photopolymerizable Nanoparticle-polymer Composite Materials for Light and Neutron 
Beam Manipulations, 
Y Tomita, K Nagaya, T Aoi, Y Iso, A Kageyama, N Nishimura, K Odoi, K Umemoto, J Klepp, C 
Pruner, M Fally, 
Proceedings of the 6th International Conference on Photonics, Optics and Laser Technology, 
Vol 1: AOMatSens, SciTePress 313-322 (2018). 

Monte-Carlo simulation of neutron transmission through nanocomposite materials for 
neutron-optics applications, 
M Blaickner, B Demirel, I Drevenšek-Olenik, M Fally, P Flauger, P Geltenbort, Y Hasegawa, R 
Kurinjimala, M Ličen, C Pruner, S Sponar, Y Tomita, J Klepp, 
Nucl. Instrum. Meth. A (2018) 

Neutron diffraction from superparamagnetic colloidal crystals, 
M Ličen, I Drevenšek-Olenik, L Čoga, S Gyergyek, S Kralj, M Fally, C Pruner, P Geltenbort, G 
Nagy U Gasser, J Klepp, 
J. Phys. Chem. Solids 110, 234-240 (2017) 

Photopolymerizable nanocomposite photonic materials and their holographic applications 
in light and neutron optics, 
Y Tomita, E Hata, K Momose, S Takayama, X Liu, K Chikama, J Klepp, C Pruner, M Fally, 
J. Mod. Optic 63, S11-S41 (2016).(Invited topical review) 

Advancing data analysis for reflectivity measurements of holographic nanocomposite 
gratings, 
J Klepp, C Pruner, Y Tomita, P Geltenbort, J Kohlbrecher, M Fally, 
J. Phys. Conf. Ser. 012022 (2016) 

VCN-SANS measurement of magnetic colloidal crystals 
J Klepp, M Fally, M Ličen, C Pruner, P Geltenbort 
Institut Laue-Langevin, Grenoble, France (2015) 

Wavelength multiplexing for very cold neutrons in a double holographic-grating 
spectrometer, 
J Klepp, M Fally, C Pruner, Y Tomita, P Geltenbort, 
Institut Laue-Langevin, Grenoble, France (2015) 

Application of neutron holography to polycrystalline samples, 
A. Szakál, M. Markó, G. Krexner, L. Cser, 
Europhys. Lett. 111 (2015) 26002 

Test of a double holographic-grating spectrometer, 
J Klepp, M Fally, C Pruner, Y Tomita, P Geltenbort, 
Institut Laue-Langevin, Grenoble, France (2014) 

Fundamental phenomena of quantum mechanics explored with neutron interferometers, 
Klepp, J, Sponar, S & Hasegawa, Y, 
Progress of Theoretical and Experimental Physics, vol. 2014, no. 8, 082A01. DOI: 
10.1093/ptep/ptu085 

https://ucris.univie.ac.at/portal/en/publications/fundamental-phenomena-of-quantum-mechanics-explored-with-neutron-interferometers(92ec9146-16b8-4162-b3ad-1ec5f9f65d3b).html
https://ucris.univie.ac.at/portal/en/persons/jurgen-klepp(041cb7be-6b20-4590-b757-aa017c46177a).html
https://ucris.univie.ac.at/portal/en/journals/progress-of-theoretical-and-experimental-physics(f35ef79d-a016-4346-85c0-f68a7b583868).html
https://doi.org/10.1093/ptep/ptu085
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Tests of alternative Quantum Theories with Neutrons, 
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