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Artist's impression of the plasmoelectric effect. If a gold film with nano-holes is irradiated with 
light, an electric potential is created. A sharp needle (top right) measures this potential. The 

voltage measured is negative for blue light and positive for red light (Science, 346, 828 (2014)). 
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1. Introduction 
The FOM Focus group Light Management in New Photovoltaic Materials (LMPV) focuses on deve-
loping understanding of physical process that are key to the development of novel types of high-efficiency 
solar cells that can be made at low cost. The central theme in the LMPV programme is light manage-
ment: the control of the collection, guiding, concentration and conversion of light at the nanometer 
scale. By integrating specially designed nanostructures with semiconductor materials, the LMPV 
programme investigates how light can be more efficiently converted into electricity. The new 
designs aim at a much lower use of materials reducing cell fabrication costs on the one hand, and 
the achievement of ultrahigh efficiencies on the other hand. For the new cell structures, new tech-
niques such as soft-imprinting, chemical synthesis and molecular self-assembly are being deve-
loped.  

The LMPV Focus Group is part of the Nanophotonics programmes of the FOM Institute AMOLF 
in Amsterdam. It started on September 1, 2012 with the hiring of the first group leader, Erik 
Garnett (PhD Berkeley University, postdoc Stanford University), who started a research pro-
gramme on nanowire solar cells. The second group leader, Bruno Ehrler (PhD and post-doc 
Cambridge University) started on November 1, 2014. An application round for the third group 
leader was held in the Spring of 2015, and all applications are presently being evaluated. The final 
goal of the LMPV programme is to establish a coherent research programme composed of three 
new independent tenure-track group leaders, and the research group of the LMPV programme 
leader, Albert Polman. In addition, the LMPV programme has two satellite projects in the group of 
Daniel Vanmaekelbergh (UU) and Ruud Schropp (TUE/ECN). Through the Focus Group funding 
(5.4 M€ for the period 2012-2020), and additional grants that will be acquired from other funds, 
including AMOLF's own contribution to the programme (2.4 M€), the LMPV programme aims to 
grow to a total size of ∼30 researchers in the coming years. 

 
2. Scientific highlights 
Highlight Core-shell metal-semiconductor nanowires for enhanced carrier absorption and 
collection: PhD student Sander Mann (Garnett group) 
Semiconductor nanowires are promising building blocks for applications in solar cells, solid-state 
lighting, and quantum information. However, for many applications, detailed knowledge of their 
absorption and scattering properties is required. Using our unique quantitative absorption 
spectroscopy set-up we have measured for the first time the absorption cross section of a single 
GaAs nanowire. In excellent agreement with theory, we found that a 90 nm diameter wire has an 
absorption cross section of 130 nm (expressed in cross section per unit length of the nanowire to 
account for the high aspect ratio) at 500 nm wavelength. Interestingly, the nanowire has a larger 
absorption cross section than its own diameter, because it acts like an antenna for visible light. 
This emphasizes that, indeed, nanowires are promising building blocks for for instance solar cells, 
because material consumption can be reduced significantly while maintaining high absorption. 
  
Highlight Nanowire Network MIS Si solar cells: PhD student Sebastian Oner (Garnett group) 
We developed a metal insulator semiconductor (MIS) solar cell, which utilizes a metal nanowire 
(NW) network, a passivation and tunnel layer of a-Si and Al2O3 and a back contact developed for 
HIT Si solar cells (in collaboration with the Polman (AMOLF) and Kessels (TUE) groups and 
Paula Bronsveld (ECN)). The NW network has manifold functionality in that it facilitates the 
charge carrier collection and separation (by inducing an inversion layer in the underlying Si), 
while simultaneously allowing for a high optical transmission. Working solar cells with open-
circuit voltages >560 mV and short circuit currents of > 22mA/cm2 (without anti reflection coating) 
have been fabricated, while further improvements are expected, e.g. adding an AR coating (Isc), 
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reducing series resistances (Isc), choosing the right high work function metal combination to induce 
a stronger inversion layer (Voc) and optimizing annealing steps (Voc and Isc). 
 
Highlight Triplet excitation behavior across a hybrid interface: PhD student Tianyi Wang (Ehrler 
group) 
Singlet fission is a process in organic semiconductors that converts a high-energy (singlet) excita-
tion into two lower-energy (triplet) excitations. This can be utilized to increase the efficiency of 
solar cells beyond the Shockley-Queisser limit, but only if we understand the behavior of the tri-
plet excited states. We have developed a technique to measure the diffusion of those excitations 
through the organic semiconductor and the behavior at an interface to inorganic solar cells. We use 
cathodoluminescence to spatially control the excitation with around 20 nm spatial resolution. We 
observe the emission from the sample and deduce the behavior of the triplet excitons. To achieve 
high resolution we fabricate walls of about 200 nm width by focused ion beam lithography. We 
overcome the instability of the organic material under electron beam exposure by reducing the 
exposure time for each measurement and integrating the signal along the interface. 
 
Highlight Understanding the decay processes of dispersed nanoparticles by systematically 
varying the solvent refractive index: PhD student Freddy Rabouw (Vanmaekelbergh group) 
We have developed a method to systematically vary the solvent refractive index and measure the 
excited state dynamics of dispersed nanoparticles. This method can be used to distinguish between 
radiative and a variety of nonradiative processes in semiconductor quantum dots or insulator 
nanocrystals doped with luminescent ions. Examples of the processes investigated are charge car-
rier trapping and release, energy transfer between ions, and coupling to ligand vibrations. In addi-
tion, experiments on single quantum dots have yielded information about the suppression of 
Auger losses in core–shell geometries.  
 
Highlight Plasmoelectric effect in metal nanostructures: PhD student Jorik van de Groep 
(Polman group) 
We developed a new method for achieving photo-induced electric potential that uses an all-metal 
geometry and is based on the plasmon resonance in metal nanostructures. We fabricate arrays of 
100-nanometer-diameter holes in 20-nanometer-thick gold films on a glass substrate. When illumi-
nated with monochromatic light at a wavelength below or above the plasmon resonance, we detect 
negative and positive surface potentials, respectively. We observed plasmoelectric surface poten-
tials as large as 100 millivolts under illumination of 100 mW/cm2. The data are explained by a 
model in which an electrostatic potential is generated due to the entropic driving force that is 
associated with the minute light-absorption-induced temperature rise in the plasmonic array upon 
electrical charging. Plasmoelectric devices may enable the development of all-metal optoelectronic 
devices that can convert light into electrical energy.  
 
3. Programme activities 
The LMPV programme held progress meetings, together with the FOM programme Nanophoto-
voltaics (the predecessor of LMPV), on March 14, June 6, and November 11, 2014. Since most 
LMPV activities are carried out in one location (AMOLF), strong interaction between different 
research lines is guaranteed, as well as the sharing of lab facilities.  

Within the Amsterdam Science Park, the LMPV programme played a leading role in bringing 
together all researchers active in solar energy at UvA, VU and AMOLF. A total of 100 researchers 
(supervised by over 20 PIs) are active in photovoltaics, photocatalysis and photosynthesis in 
Amsterdam. They have organized themselves within the Amsterdam Solar Energy 'Solardam' net-
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work. In 2014 Solardam was awarded a 1 M€ grant from UvA/VU to hire 8 postdocs that will 
work on joint solar energy projects between UvA, VU, AMOLF, and ECN. 

The LMPV programme is working with ECN and several other national partners to coordinate 
research activities related to the development of high-efficiency solar cells in the Netherlands. ECN 
has announced it is exploring to move its entire Petten-based solar energy division (60 researchers 
and technicians) to Science Park Amsterdam. The choice for Amsterdam is largely motivated by 
the strong activities and technical facilities in solar energy at AMOLF, UvA and VU, including the 
cleanroom facilities at AMOLF. At the same time, ECN will provide complementary advanced sili-
con cell and module processing and characterization in its pilot facility with and for industry part-
ners. AMOLFs LMPV activities and ECNs pilot facility are embedded in the Silicon Competence 
Center, a TKI Solar Energy programme within the Dutch Top Sector Energy that brings together 
academic and industrial research and technology development. 

The LMPV programme maintains collaborations with several other institutes and universities 
inside and outside the Netherlands: 
FOM Institute Differ: plasmonic nanomaterials for photocatalysis 
TUE: polymer cells with nanowire transparent contacts, surface passivation 
TUD: high-resolution TEM of complex nanostructures 
Helmholtz Center, Berlin: light trapping in ultra-thin CIGS cells 
University of Cambridge: singlet fission, quantum dot solar cells 
University College London: GaAsP single nanowire solar cells 
University of Hamburg: KPFM on nanowire solar cells 
CSIC, Spain: metal-semiconductor core-shell nanowire metamaterials 
Northwestern University, USA: novel singlet fission materials 
Caltech, USA: light management in PV, plasmoelectric effect 
Stanford University, USA: light management in PV 

The LMPV Focus Group provides funding for the start-up packages for two tenure-track group 
leaders (Garnett and Ehrler), composed of equipment investments and 2 PhD students/postdocs. 
To further grow their group the group leaders must raise external funds. These external projects 
are an essential element of the LMPV programme, as they are key to the growth of the programme 
to the desired size of ∼30 researchers. The following external grants, amounting to a total of 3.7 M€, 
were awarded since the start of LMPV. 

 
Year Funding Agency PI Title Budget 

(k€) 

2013 ERC Starting 
Grant 

Garnett Photovoltaics enabled through nanoscience 1.500 

2013 ASML Polman Roadmap nanofabrication for photovoltaics 100 

2013 FEI Garnett 3D imaging of nanomaterials with SEM in-kind 

2013 GCEP Polman Dielectric metasurfaces for light trapping in 
high-efficiency low-cost silicon solar cells 

376 

2013 NWO/TKI Adv. 
Instrumentation 

Garnett Three-dimensional spectroscopic SEM 180 

2013 TKI Solar 
Energy 

Polman Silicon competence center investments 123 
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2013 FOM-Philips IPP Garnett, 
Polman 

Nanophotonics for solid-state lighting 670 

2013 NWO Garnett Photosynthesis of nanomaterials 719 

2013 KNAW Polman KNAW visiting professorship Harry Atwater 6 

2014 KNAW Polman KNAW visiting professorship Andrea Alu 20 
 
In 2014, Albert Polman received the Physica Prize of the Netherlands Physical Society (NNV) for 
"his leading role, both nationally and internationally, in the physics of light". He also received the 
2014 Innovation in Materials Characterization Award of the Materials Research Society (MRS) "for the 
development, application and commercialization of Angle-Resolved Cathodoluminescence Ima-
ging Spectroscopy (ARCIS) as a new tool for optical imaging at the nanoscale, with applications in 
nanophotonics and materials science in general." The ARCIS technique is an important tool within 
the LMPV programme. In 2014 Albert Polman and Harry Atwater (Caltech) received the 2014 
Springer Prize in Applied Physics for "pioneering achievements in plasmonics and novel nanopho-
tonic routes to ultrahigh-efficiency solar energy conversion". The award was presented at the 
international 'Julius Springer Forum on Applied Physics 2014', held in Amsterdam. 

 
4. Personnel 
In 2014 the following personnel was working on the LMPV programme, either funded by LMPV 
or by external grants that are related to the LMPV programme. 
 

Name Position Group Start date End date Grant 

Albert Polman Programme 
leader 

Polman 1-9-2012  AMOLF 

Erik Garnett Group leader Garnett 1-9-2012  LMPV 

Sander Mann PhD student Garnett 1-9-2012 31-8-2016 LMPV 

Sebastian Oener PhD student Garnett 1-9-2012 31-8-2016 LMPV 

Forrest Bradbury Guest (0.2 fte) Garnett 1-10-2012 31-12-2016 AUC 

Lourens van Dijk PhD 
student/guest 

Polman 1-1-2013 31-12-2015 UU 

Beniamino Sciacca Postdoc Garnett 1-7-2013 30-6-2015 ERC 

Jorik van de Groep PhD Polman 1-7-2011 31-12-2015 ERC 

Wim Sinke Guest (0.2 fte) Polman 1-4-2013  LMPV 

Bonna Newman Postdoc Polman 16-4-2013 30-4-2014 ASML/ 
LMPV 

Harry Atwater Guest Polman 1-8-2013  KNAW 

Freddy Rabouw PhD student Vanmaek
elbergh 

1-9-2011 31-8-2015 LMPV 

http://www.fysica.nl/
http://www.mrs.org/imca-2014/
http://www.springer.com/gp/about-springer/media/press-releases/corporate/julius-springer-prize-for-applied-physics-to-atwater-and-polman/31098
http://www.springer.com/gp/about-springer/media/press-releases/corporate/julius-springer-prize-for-applied-physics-to-atwater-and-polman/31098
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Jia Wang Postdoc Garnett 15-11-2013 14-11-2015 ERC 

Parisa Khoram PhD student Garnett 1-1-2014 31-12-2017 ERC 

Michiel de Goede MSc student Garnett 1-1-2014 31-12-2014 NWO/FEI 

Jantina Fokkema Msc student Garnett 1-2-2014 31-7-2014 AMOLF 

Gede Adhyaksa PhD student Garnett 15-2-2014 14-2-2018 ERC 

Sarah Brittman Postdoc Garnett 15-3-2014 14-3-2016 IPP Philips 

Mark Knight Postdoc Polman 1-6-2014 31-5-2017 ERC/GCE
P 

Ingo van 't Oor MSc student Garnett 1-6-2014 31-5-2015 AMOLF 

Bruno Ehrler Group Leader Ehrler 1-11-2014  LMPV 

Tianyi Wang PhD student Ehrler 1-11-2014 31-10-2018 LMPV/ 
NanoNext* 

Maria Minone Msc student Ehrler 1-1-2015 31-12-2015 AMOLF 

Andrea Alù guest Polman 1-1-2015 31-12-2015 KNAW 

Ju Min Lee Postdoc Ehrler 1-3-2015 28-2-2018 LMPV/ 
NanoNext* 

Eric Johlin Postdoc Garnett 12-1-2015 11-1-2017 NWO/TKI 

Linda van de Waart Msc student Ehrler/G
arnett 

1-3-2015 31-12-2015 AMOLF 

Annemarie Berkhout Msc student Garnett 1-11-2014 31-8-2015 AMOLF 

Luis Pazos Guest Ehrler 1-3-2015 10-06-2015 AMOLF 

Dibyashree Koushik PhD student Schropp 1-6-2015 31-5-2019 LMPV 
  
 * Wang and Lee's salaries are funded by NanoNextNL until 31-12-2016; they will be paid by 
LMPV afterwards. Their materials and lab investment budgets are paid by LMPV.  

   

 
Meeting of LMPV team and guests (7-11-2014) 
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5. Publications (2014) 
Personnel directly funded by LMPV is underlined. 
 
- Solution-phase epitaxial growth of quasi-monocrystalline cuprous oxide on metal nanowires, 

B. Sciacca, S.A. Mann, F.D. Tichelaar, H.W. Zandbergen, M.A. van Huis, and E.C. Garnett, Nano 
Letters, 14, 5891-5898 (2014). 

- Metamaterial mirrors in optoelectronic devices 
M. Esfandyarpour, E.C. Garnett, Y. Cui, M.D. McGehee, and M.L. Brongersma, Nature 
Nanotechnology, 9, 542-547 (2014). 

- Plasmoelectric potentials in metal nanostructures 
M.T. Sheldon, J. van de Groep, A.M. Brown, A. Polman and H.A. Atwater, Science 346, 828 
(2014). 

- Physicalezing 2014: Efficiëntere zonnecellen dankzij nanofotonisch ontwerp, A. Polman, Nederlands 
Tijdschrift voor Natuurkunde 80, 144 (2014). 

- Long-range orientation and atomic attachment of nanocrystals in 2D honeycomb superlattices, 
M. Boneschanscher, W.H. Evers, J.J. Geuchies, T. Altantzis, B. Goris, F.T. Rabouw, 
S.A.P. van Rossum, H.S.J. van der Zant, H.S.J. Siebbeles, G. van Tendeloo, I. Swart, J. Hilhorst, 
A.V. Petukhov, S. Bals, and D. Vanmaekelbergh, Science 244, 1377–1380 (2014). 

- H. Herden, A. Meijerink, F.T. Rabouw, M. Haase, and T. Jüstel, On the efficient luminescence of β-
Na(La1–xPrx)F4; J. Lumin. 146, 302–306 (2014). 

- F. Pietra, F.T. Rabouw, P.G. van Rhee, J. van Rijssel, A.V. Petukhov, R.H. Erné, 
P.C.M. Christianen, C. De Mello Donegá, and D. Vanmaekelbergh, Self-assembled CdSe/CdS nano-
rod sheets studied in the bulk suspension by magnetic alignment, ACS Nano 8, 10486–10495 (2014). 

- F.T. Rabouw, S.A. den Hartog, T. Senden, and A. Meijerink, Photonic effects on the Förster reso-
nance energy transfer efficiency, Nat. Commun. 5, 3601 (2014). 

- D.C. Yu, F.T. Rabouw, W.Q. Boon, T. Kieboom, S. Ye, Q.Y. Zhang, and A. Meijerink, Insights into 
the energy transfer mechanism in Ce3+-Yb3+ codoped YAG phosphors, Phys. Rev. B 90, 165126 (2014). 

- Y. Zhao, F.T. Rabouw, T. van Puffelen, C.A. van Walree, D.R. Gamelin, C. De Mello Donegá, 
and A. Meijerink, Lanthanide-doped CaS and SrS luminescent nanocrystals: a single-source precursor 
approach for doping, J. Am. Chem. Soc. 136, 16533−16543 (2014). 

 
6. Valorisation 
The LMPV programme has the following collaborations with industrial companies and technologi-
cal institutes: 
Philips Research: Development of soft imprint lithography for photovoltaics. 
ASML: Development of a roadmap for nanolithography for photovoltaics. 
ECN: Joint research on high-efficiency solar cells, development of common research agenda. 
Philips Research: Joint research within Industrial Partnership Programme Nanophotonics for solid 
state lighting. 
Global Climate and Energy Program (GCEP), funded by ExxonMobil, GE, Schlumberger, and 
Toyota: Project on ultrathin Si solar cells. 
TKI Solar Energy: AMOLF has joined the consortium within the TKI Solar Energy with Tempress, 
Levitech, Eurotron, Roth & Rau and ECN. Goal is to develop new technologies for the Dutch solar 
cell and solar panel industry.  
 
The LMPV programme has held meetings in 2014 to exploring collaborative activities with: 
BASF: solar fuels. 

http://dx.doi.org/10.1021/nl502831t
http://dx.doi.org/10.1038/nnano.2014.117
http://dx.doi.org/10.1038/nnano.2014.117
http://www.erbium.nl/publications/pdfs/Plasmoelectric%20potentials%20in%20metal%20nanostructures%20-%20Science.pdf
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TNO/Holst Centre: transparent conductors, deposition of organic films, quantum dot synthesis, 
CIGS cells. 
IMEC: Si solar cells. 
 
The following patent applications were made (LMPV personnel underlined): 
• Metal-semiconductor core-shell nanowire devices, E.C. Garnett, B. Sciacca, S.A. Mann, S. Oener, 

International patent application number EP14165469.9, filed 22 April 2014. 
• Nanophotonic spectrum splitting devices, E.C. Garnett and S.A. Mann, International patent applica-

tion number EP14165467.3, filed 22 April 2014. 
 
7. Outreach 
To train a new generation of students in the field of photovoltaics, LMPV group leaders contribute 
to the master course Advanced Materials and Energy Physics (AMEP) at the University of 
Amsterdam. Several students carry out internships at AMOLF.  

A large number of outreach activities were held, most notably presentations at the AMOLF Open 
Day, and through lab tours for numerous visitors to AMOLF: politicians, science policy makers, 
high school students, etc.. 

Several interviews were made on radio and in newspapers:. 

1. Perovskiet zonnecellen: heilige graal of hype? Wim Sinke en Albert Polman, Solar Magazine, May 
2014. 

2. Slimmer gebruik van zonlicht levert veel meer stroom, NRC Handelsblad, 3 May 2014. 
3. De grote uitdaging komt na 2020 (Wim Sinke), Het Parool, 27 May 2014. 
4. Een zonnecel die alle kleuren vangt, Het Parool, 21 June 2014. 
5. Plasmo-elektrisch effect, NPO radio, 30 October 2014. 
6. Laserlicht op goud leidt tot elektrische spanning, De Volkskrant, 3 November 2014. 
7. Het collectief klotsen van elektronen, NRC Handelsblad, 8 November 2014. 
8. Miniatuurrooster zet licht om in elektriciteit, New Scientist, December 2014. 

A lecture-theatre performance was developed by Albert Polman, together with producer Jan van 
den Berg, entitled: 'Voor niets gaat de zon op'. It is meant to stimulate interest in solar energy for 
the general audience and will play at several theatres in the Netherlands in 2015-2016. The premi-
ère was at the City theatre of Purmerend on 17 November 2014. 

 
8. Vacancies 
Presently, all vacancies in the LMPV programme are filled, the most recent one in the group of 
Schropp by PhD student Dibyashree Koushik (starting 1-6-2015). Furthermore, the hiring process 
for the third group leader, funded by AMOLF, is underway, with 25 applicants under considera-
tion.  
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Fact sheet as of 1 January 2015 

 FOM - 11.0412/5 
 datum: 01-01-2015 
 
 
APPROVED FOM PROGRAMME 
 
 
Number 131. 
  
Title (code) Light management in new photovoltaic materials (LMPV) 
  
Executive organisational unit AMOLF & BUW 
  
Programme management Prof.dr. A. Polman 
  
Duration 2011-2019 
  
Cost estimate M€ 5.4 
  
Concise programme description 
a. Objectives 
The Focus Group Light management in new photovoltaic materials will carry out a comprehensive 
research program on nanoscale photovoltaic materials exploiting novel ways to control light-mat-
ter interaction. The Focus Group will develop new ways to enhance the interaction of light with 
electronic states in photovoltaic nano-materials/structures based ultra-thin (compound) semicon-
ductors, hybrid organic/ inorganic dye-sensitized solar cells and quantum dot nanostructures 
made using self-assembly. The new designs will reduce the amount and cost of photovoltaic 
materials and lead to more efficient light-to-current conversion.  
 
b. Background, relevance and implementation 
Photovoltaics, the conversion of (sun)light to electricity, is a promising technology that enables the 
generation of electrical power at a very large scale. The worldwide photovoltaic production was 
>10 GW in 2009, and is expected to rise above 20 GW in 2015. Thus photovoltaics has the potential 
to make a significant contribution to solving the energy problem that our society faces in the next 
generation. However, to make photovoltaics competitive with fossil fuel technologies, the costs 
need to be reduced by a factor of 2-5, depending on the geographical location. To achieve this goal, 
radically new solar cell designs are required with lower costs, while maintaining high efficiency. 
This is the primary objective of this proposal.  
 
The Focus Group is composed of three research groups and will present a highly visible energy 
research activity within The Netherlands and worldwide. The total costs for the Focus Group for a 
nine-year period (2011-2019) amount to M€ 7.7. An amount of M€ 5.4 is funded by this pro-
gramme; AMOLF will contribute M€ 2.3. The budget enables the hiring of three tenure-track group 
leaders, PhD students and postdocs to a maximum of 14 fte. The new group leaders will acquire 
additional funding through (inter-)national funding competitions so that the effective Focus Group 
size will double to some 25-30 fte. 
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To ensure the transfer of the knowledge to be obtained within this programme to industrial users, 
this program will be carried out in close collaboration with Utrecht University and the Energy 
Research Center of The Netherlands (ECN). 
 
Funding 
salarispeil cao per 01-07-2012 
 
a) via AMOLF *) 

bedragen in k€ < 2014 2015 2016 2017 2018 2019 > 2020 Totaal 

FOM-basisexploitatie 2.236 464 437 437 437 463 - 4.474 

FOM-basisinvesteringen 400 - - - - - - 400 

Doelsubsidies NWO - - - - - - - - 

Doelsubsidies derden - - - - - - - - 

Totaal 2.636 464 437 437 437 463 - 4.874 
*) AMOLF will contribute the amount of k€ 2.270 (specified in the original proposal) from its missionbudget. 
 
b) via BUW 
bedragen in k€ < 2014 2015 2016 2017 2018 2019 > 2020 Totaal 

FOM-basisexploitatie 220 110 66 66 66 - - 528 

FOM-basisinvesteringen - - - - - - - - 

Doelsubsidies NWO - - - - - - - - 

Doelsubsidies derden - - - - - - - - 

Totaal 220 110 66 66 66 - - 528 
 
Source documents and progress control 
a) Original programme proposal: FOM-10.1700 
b) Ex ante evaluation: FOM-10.1844 
c) Decision Executive Board: FOM-11.0410 and FOM-11.1140 
 
 
Remarks 
The programme was launched following a national call for proposals for FOM focusgroups for 
fundamental energy research and forms part of and is scientifically connected to the Dutch Insti-
tute for Fundamental Energy Research (DIFFER). 
 
During the second half of 2015 the scientific programme of this focus group will be subject to a 
mid-term evaluation. The final evaluation will consist of a self-evaluation initiated by the pro-
gramme leader and is foreseen for 2019. 
 
 
 JM par. HOZB 
 
 
Subgebied: 100% NANO  
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Historical overview of input en output 

 

Input personnel (in fte)  finances* (in k€ ) 
WP/V WP/T PhD NWP 

2011 - - 0.3 - 27 

2012 - 0.3 1.7 - 374 

2013 - 0.8 3.0 1.8 537 

2014 - 1.0 3.0 1.0 540 

 

Output PhD theses refereed publications other publications & 
presentations 

patents 

2011 - - - - 

2012 - 2 - - 

2013 - 3 13 - 

2014 - 4 37 2 

* After closing the financial year. 
 
 
PhD defences 
2011 
None. 

2012 
None. 

2013 
None. 

2014 
None. 

 
 
Patents (new/changes) 
2013 
None. 

2014 
Metal-semiconductor core-shell nanowire devices, 
E.C. Garnett, B. Sciacca, S.A. Mann, S. Oener, 
International patent application number 
EP14165469.9, filed 22 April 2014. 
Nanophotonic spectrum splitting devices, 
E.C. Garnett and S.A. Mann, International 
patent application number EP14165467.3, filed 
22 April 2014. 
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Overview of projects and personnel 

 
Group Polman 

Leader Prof.dr. A. Polman 
Organisation FOM Institute AMOLF 
Programme Light management in new photovoltaic materials 
Project (title + number) Light management in new photovoltaic materials (nr. 131) WB 
FOM employees on this project 
Name Position Start date End date 
W.C. Sinke guest 1 April 2013 28 February 2018 
B.K. Newman postdoc 1 January 2014 30 April 2014 
 
Group Garnett 

Leader Dr. E.C. Garnett 
Organisation FOM Institute AMOLF 
Programme Light management in new photovoltaic materials 
Project (title + number) Light management in new photovoltaic materials (nr. 131) WB 
 
FOM employees on this project 
Name Position Start date End date 
E.C. Garnett Group leader 1 September 2012  
S.A. Mann PhD 1 September 2012 31 August 2016 
S.Z. Oener PhD 1 September 2012 31 August 2016 
H. Zeijlemaker TP/V 1 January 2015  
 
Group Ehrler 

Leader Dr. B. Ehrler 
Organisation FOM Institute AMOLF 
Programme Light management in new photovoltaic materials 
Project (title + number) Light management in new photovoltaic materials (nr. 131) WB 
 
FOM employees on this project 
Name Position Start date End date 
B. Ehrler Group leader 1 November 2014  
T. Wang* PhD 1 November 2014  31 October 2018 
* Wang's salary is funded by NanoNext until 31-12-2016, his materials and lab investment 
budgets are paid by LMPV. 
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Workgroup FOM-U-28 

Organisation Utrecht University 
Project leader Prof.dr. D. Vanmaekelbergh 
Programme Light management in new photovoltaic materials 
Project (title + number) Light management in new photovoltaic materials 11LMPV02 
 
FOM employees on this project 
Name  Position Start date End date 
F.T. Rabouw PhD 01 September 2011 31 August 2015 
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