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1. Scientific discipline

Optical s pectroscopy s tudies th e in teraction o f ma tter w ith lig ht. T his s cientific
discipline provides information about the static and d ynamic physical properties of
materials a t d ifferent le ngth and time scales. With t he he Ip of electromagnetic
radiation, it is not only possible to study the electromagnetic response, but also the
transport of energy, charge, and spin carriers in materials. Applications are very broad
ranging from phot onics, qua ntum ¢ ommunication to optoelectronics. In t his br oad
field the candidate is an experimental scientist.

2. Vacancy

This pos ition is ope ned by the board o fthe Faculty of M athematics and N atural
Sciences (FMNS, 13/00778) and will be embedded within the Z ernike I nstitute for
Advanced Materials.

3. Selection committee (BAC)

Prof. C.H. van der Wal, s cientific di rector o ft he Zernike Institute f or A dvanced
Materials and professor Physics of Quantum Devices,

Prof. J. Knoester, professor Theoretical Physics

Ms. Prof. M. A. Loi, professor Photophysics and OptoElectronics

Prof. R.A. Hoekstra, professor Experimental Atomic Physics

Ms. Prof. P. Rudolf, professor Experimental Solid State Physics and director Graduate
School of Science

Prof. H. Bakker, External member, professor Ultrafast Spectroscopy, AMOLF
Student member

Dr. J.P. Birkner (advisor, scientific coordinator Zernike Institute)
Ms. A. van der Woude (advisor, Human Resources)

3. Short description

Optical spectroscopy is an active research field that studies the electronic properties,
the excitation dynamics and the structure of materials. The past decade has witnessed
exciting developments in optical spectroscopy, both in extending existing techniques
into other wavelength regions, notably the X-ray part of the spectrum, as well as in the
development of m ultidimensional s hort-pulse t echniques t hat p robe excited s tate
correlations both in time and s pace and t he di scovery of novel (nonlinear) optical



microscopies, t hereby giving unpr ecedented i nsighti nt he or igin o fph ysical,
chemical, and b iological p roperties of complex ma terials. A ¢ ombination of these
techniques could allow research in a wide range of energies and time scales. Optical
spectroscopy is used for the characterisation of almost an y m aterial, but the m ost
relevant study obj ects fort he p resent positiona re low-dimensional ma gnetic
materials, transition metal oxides in relation to electromagnetic functionality, organic
materials i nr elation w ith e lectron a nd e nergy transport, biomaterials or nano-
materials. The candidate is an ex perimental scientist focussing on optics and whose
research in terest is to s tudy the fundamental in teraction o f lig ht w ith matter, the
electronic properties of complex materials particular in relation with energy, charge,
and spin transport.

The physics groups at the University of Groningen (RUG), embedded in the Zernike
Institute f or A dvanced Materials, pursue research act ivities r anging f rom theory,
modelling, surface science, microscopy, spectroscopy, transport phenomena to device
fabrication and are leading global players in their fields.

4. Discipline and external situation

The University of Groningen has a long tradition of excellent research in the field of
optical s pectroscopy. It has focused o na wider ange o fm aterials r anging f rom
strongly co rrelated el ectron s ystems, w ater, aggregates of m olecules, or ganic
semiconductors, or ganic-inorganic h ybrids and s upramolecular s ystems. In order to
address fundamental questions of these materials, close collaborations exist with the
theory groups of the Zernike Institute (e.g. prof.dr. J. Knoester, prof.dr. R. Broer and
prof.dr. S.J. Marrink). Collaborative r elations and s cientific ex change with ot her
experimental groups with interest in the discipline (e.g. prof.dr. M. A. Loi, prof.dr. C.
H. van der Wal, prof.dr W. R. Roos, dr. T.M. Cordes, dr. M. Pchenitchnikov and Dr.
R. Tobey) inside the Zernike Institute are expected.

Optical s pectroscopy h as en ormous i mpact b ecause it reveals dynamics o f en ergy,
charge and spin degrees of freedom on m icroscopic length and time scales and has
strong relations w ith various t echnologies i ncluding light-harvesting, ima ging,
communication (photonics), da ta pr ocessing/storage a nd ( medical) diagnostics.
Possibilities for industrial collaborations are highly desirable and appreciated.

At th e n ational level there are s everal v ery active r esearch groupsint he field,
specifically at the AMOLF Institute in A msterdam, T U E indhoven, T U Delft, VU
Amsterdam, University of Amsterdam, RU Nijmegen.

The m ain na tional s ources f or f unding r esearch on opt ical s pectroscopy are
administrated by Netherlands Organization for Scientific Research (NWO) through its
foundations f or P hysics ( FOM), ¢ hemistry di vision (CW) and T echnical S ciences
(STW). I nternational research programs a dministrated b y t he E uropean Union a re
another source for funding.

5. Research group and institute

The Optical spectroscopy group is expected to have a synergic relation not only with
the other Z ernike Institute groups working on light-matter interaction but also with
groups focusing on the synthesis of new materials, device fabrication and theory.



Intra-Institute collaborations are encouraged and (when possible) financed.

6. Expected contributions to research

The candidate is expected to initiate and develop a research program in the field of
Optical Spectroscopy of Condensed Matter.

The research should have a visibility on the national and worldwide level and lead to
publications in top journals. The research is expected to cross-fertilize the existing
research w ithin the institute and should lead to a strengthening of the international
reputation of the group and the institute.

Obtaining substantial e xternal funding is crucial. Supervision of PhD students is an
important part o f the research activities. The research is expected to strengthen the
existing e fforts w ithin the Zernike I nstitute in the field of optical s pectroscopy o f
condensed matter and to take an international leadership role.

7. Expected contributions to teaching

The candidate is ex pected to contribute to the teaching in the b achelor and master
degree programs within the Undergraduate and Graduate Schools of Science as well
as to the Topmaster program Nanoscience, organized by the Zernike Institute.

She/he is expected to participate in the teaching program o f specialized courses in
relation to optical spectroscopy and other related topics.

Furthermore, the candidate will be involved in supervising bachelor, master and PhD
students.

Upon a ppointment, de pending on experience and formal qu alifications to date, the
candidate may be required to enter a nationally standardized tertiary te aching skills
certification trajectory (BKO or Basis Kwalificatie Onderwijs), successful completion
of which is a condition for promotion to a higher rank.

8. Expected contributions to the organisation

The candidate is expected to play a role in the general organization of research within
the faculty and the institute. Furthermore, contributions to existing and new teaching
programs are expected, as well as to the management of education.

9. Career perspective

The pos ition w ill be o ffered as a full or associate pr ofessorship accordingtothe
document “C  areer P athsi nt he Sciences”’o  ft hef aculty
(www.rug.nl/fwn/careerpathsinscience).



http://www.rug.nl/fwn/careerpathsinscience
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