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Citizen: New Zealand, Australian and U.K.
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Academic Karlsruhe Institute of Technology (KIT), Germany

Positions Institute for Microstructure Technology (IMT) and

Light Technology Institute (LTI)

Faculty of Electrical Engineering and Information Technology

Co-Director of IMT and LTI (Apr 2014 � )
W3 Professor of Nanophotonics for Energy (Apr 2014 � )

Nelson Mandela African Inst. Sci. & Tech. (NM-AIST), Tanzania

Department of Materials Science & Engineering

Visiting Professor (Apr 2013 �Mar 2014)

University of Dar es Salaam (UDSM), Tanzania

Department of Physics & College of Engineering and Technology

Visiting Professor (Oct 2012 �Apr 2013)

Heriot-Watt University (HWU), Edinburgh, Scotland

School of Engineering and Physical Sciences

Full Professor - Inst. Photonics & Quantum Science (Sep 2008 �Mar 2014)
Reader - Department of Mechanical Engineering (Aug 2006 �)
Lecturer - Department of Mechanical Engineering (Jul 2006)

Swiss Federal Institute of Technology (ETH), Zürich, Switzerland

Thin Film Physics Group of Prof.Ayodhya Tiwari

Visiting Fellow (Mar 2006 �Jul 2006)

Australian National University (ANU), Canberra, Australia

Centre for Sustainable Energy Systems

Australian Research Council (ARC) Research Fellow (Mar 2005 �Jul 2006)

University of New South Wales (UNSW), Sydney, Australia

ARC Photovoltaics Centre of Excellence

Lecturer (25%) /Postdoctoral Fellow (75%) (Apr 2002 �Mar 2005)

Research � Spectral conversion for solar energy harvesting: luminescent down-shifting (LDS),
Interests luminescent solar concentrators (LSC), up-conversion (UC), down-conversion (DC);

� Luminescent materials for novel applications (temperature sensing, plastics
recycling, security & anti-counterfeiting)

� UC quantum yields and PL lifetimes � correlation to materials properties
� Photovoltaics: perovskite solar cells, third generation PV concepts;
� Nanophotonic structures for enhanced light in-coupling and anti-soiling;
� Solar-driven water treatment processes: i) batteryless PV-powered membrane
�ltration systems; ii) photocatalytic membrane systems.

Teaching KIT: Solar Energy (lecture, tutorial & laboratory; Fabrication & Characterisation
of Optoelectronic Devices; Novel Concepts for Solar Energy Harvesting (seminar)

HWU: Renewable Energy Technologies; Demand Management & Energy Storage;
Advanced Renewable Energy Engineering;

UNSW: Renewable Energy Policy, Life Cycle Assessment, Wind Energy Converters;
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Education University of New South Wales, Sydney, Australia

PhD (Electrical Engineering) (Mar 1998 �Apr 2002)
• Novel uses of TiO2 �lms in silicon photovoltaics, including single-material double-

layer antire�ection coatings, and surface passivation techniques.

University of New South Wales, Sydney, Australia

Grad.Cert. in University Learning and Teaching (Jul 2002 �Nov 2005)

University of New South Wales, Sydney, Australia

MEngSc (Electrical Engineering) (Mar 1996 �Feb 1998)
• Optical characterisation of sputtered silicon thin �lms for PV applications.

Victoria University of Wellington, Wellington, New Zealand

BSc (Physics) (1990 � 1991, 1994)
• Bachelor of Science (BSc), majoring in physics.

Academic Leadership Experience

Experience • Co-director of both IMT and LTI (2014 �)
• Strategic advisory member Joint UK-India Clean Energy Centre (2017 � 2021)
• Founding Director: Scottish Institute for Solar Energy Research (SISER) (2009 �

2012) � A virtual institute of 25 academics from 11 Scottish institutions.
• Deputy-Director of Joint Research Institute in Energy (2007 � 2012).
• Programme Director for MSc in Renewable Energy Engineering (2006�2013).

Conference Organising

• Committee member for: i) OSA Advanced Photonics Congress � PVLED (2019 �
); ii) Photoluminescence of Rare-Earths Conference (2024 �); iii) SPIE Europe -
Photonics for Solar Energy Systems (2012 � 2013); iv) IEEE PV Specialists Conf.
(2011,2014); iii) IET Renewable Power Generation Conf. (2013); v) EU PV Solar
Energy Conf. (2009 � 2012); vi) PVSAT - the UK PV conference (2007 � 2012); vii)
Conference on Water and Sanitation in International Development and Disaster
Relief (2008).

• Local organiser for UK PV conference (PVSAT7) held in Edinburgh (2011).

Board Membership

• Specialty Chief Editor of Light Sources and Luminescent Materials section of
Frontiers in Photonics (2021 �).

• Editor-in-chief of Advanced Energy Materials section of Energies journal (2019 �
2021).

• International Commission on Glass - Technical committee optoelectronics (TC20)
(2016 � 2019).

• EU Photovoltaic Technology Platform steering committee member (2014 � 2016).
• Member of EPSRC Peer Review College (2013 �).
• Associate editor for IET Renewable Power Generation journal (2012 �).
• Managing Editor of Progress in Photovoltaics (PIP) journal (2006 � 2009).
• Technical Advisory Board member, Translucent Inc, USA (2008 � 2010).

Reviewing

• Departmental performance reviewer for: TU Eindhoven, Netherlands (2010).
• External examiner for PhD candidates at: Freiburg, Imperial College, NUS, ANU,

NTNU, Aarhus, Surrey, IIT Roorkee.
• Grant reviewer for: ERC (EU); DFG (Germany); ANR (France); AKA (Finland);

ARC (Australia); NSF (Switzerland); DoE (USA); NRF (Singapore); NSERC
(Canada); HKIEd (Hong Kong); KAUST (Saudi Arabia); TNO (Netherlands);
FONDECYT (Chile); EPSRC, Royal Society, Leverhulme Trust, British Council
(all UK).
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Research Third Party Funding Summary

Funding Research funding has been awarded from a wide range of sources, including both
Australian Research Council (ARC) and the Engineering & Physical Sciences
Research Council (UK), European Union (EU), German Research Foundation
(DFG), Federal Ministry for Education and Research (BMBF), fully- and partly-
funded projects from industry, as well as other trusts and professional bodies.
Overall, as of Mar 2023, current funding amounts awarded total e20.1
million, with e15.5 million coming from national and EU funding, e2.2 million
of industry funding, and e2.4 million from other sources. Note that the amounts
mentioned are not for the total project budget, but instead for the third party
fraction awarded to my part of the project only (PI = principal investigator, CI
= co-investigator).

Technology Transfer Projects

• Technology transfer project to develop up-conversion photonic markers for plastics
recycling and anti-counterfeiting applications (PI, KIT budget e527,000 over 3
years, with matching industry contribution) (Sep 2015).

Industrial R&D Projects

• Feasibility study for a solar powered laser (PI, KIT budget e447,000 over 38
months - 100% industry contribution) (Feb 2018).

• Feasibility study for thermally-excited up-conversion luminescence (PI, KIT bud-
get e49,500 over 6 months - 100% industry contribution) (May 2016).

• Industrial research grant from ITW (USA) to develop spectral conversion coatings
for CdTe PV modules (PI, HWU budget ¿150,000 over 1 year - 100% industry
contribution) (Jan 2012).

• Energy Technology Partnership (ETP) studentship to evaluate renewable tech-
nologies for sustainable autonomous operation of small remote water treatment
systems with Drinking Water Quality Regulator (Scotland) and Univ. Edinburgh
(PI, HWU budget ¿80,000 over 3.5 years - 40% industry contribution) (Oct 2011).

• ETP studentship to forward the luminescent solar concentrator technology with
Teknova (Norway) and Univ. Edinburgh (PI, HWU budget ¿75,000 over 3.5 years
- 33% industry contribution) (Sep 2011).

• TSB SPARK award and MoD sub-contract together with Trackdale (UK) to in-
vestigate a infrared harvesting PV device (PI, HWU budget ¿5,000 over 1 month
and ¿10,000 over 2 months, respectively - 50% industry contribution) (Apr 2009).

• TSB Technology Programme grant together with NaREC (UK) to develop a 20%
e�cient Si solar cell (PI, HWU budget ¿365,000 over 3 years - 50% industry
contribution) (Oct 2007).

• Industrial research grant from BASF (Germany) to develop NIR-harvesting LSCs
(PI, ANU budget e350,000 over 3 years - 100% industry contribution) (Jun 2005).
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Research National Research Councils and European Union

Funding Germany
• EU PhotonHub project with Ampode (UK), KIT (PI, IMT budget e30,000 over

12 months) (Mar 2023).
• EU ACTPHAST4R project to develop high quantum yield metal halide per-

ovskite core-shell nanocrystals for luminescent photovoltaics (LudoCrys) with
Univ. Twente, KIT (PI, IMT budget e60,000 over 6 months) (Apr 2023).

• EU PhotonHub project to develop hybrid organic-inorganic luminophores for
agritech spectral conversion with Lambda Energy (UK), KIT (CI, IMT budget
e95,500 over 12 months) (Mar 2023).

• Helmholtz Imaging project to develop biocompatible and e�cient Nanocrystals
for SWIR imaging (BENIGN), KIT (CI, IMT budget e100,000 over 24 months)
(May 2023).

• Helmholtz solar technology acceleration Platform (Solar-TAP), KIT (CI, IMT
budget e300,000 over 36 months) (Jan 2023).

• Helmholtz future technology: perovskite-silicon tandem solar cells (En-
ergiewende), KIT (CI, IMT budget e300,000 over 36 months) (Nov 2022).

• DFG project SOLEMBA on solar-driven degradation of water-borne micropollu-
tants via novel photocatalytic polymer membranes with active porphyrin surface
layer with Institute for Advanced Membrane Technology (IAMT), KIT (PI, IMT
budget e318,700 over 36 months) (Mar 2022).

• EU ACTPHAST 4.0 project SCoPA on spectral conversion for photovoltaics and
agritech (CI, KIT budget e94,500 over 6 months) (Feb 2022).

• DFG project ClaraLux on single crystals and nanocrystalline materials for e�-
cient upconversion together with Humboldt Univ. and Prokhorov General Physics
Institute (RAS) (CI, KIT budget e331,550 over 36 months) (Jan 2021).

• DFG international collaboration project SolPhoWat on solar-driven photocat-
alytic materials for water treatment together with UDSM (Tanzania) and UP
(South Africa) (PI, KIT budget e30,380 over 12 months) (Feb 2021).

• BMWi grant LiKE - together with Siemens, ifu Hamburg, Polysecure, MetisMo-
tion, THM recycling solutions, TU Dresden, TU Freiberg - to develop optical
markers for lightweight construction technologies in life-cycle products for energy
applications (CI, KIT budget e201,000 over 3 years) (Nov 2020).

• BMBF grant Tasteful - together with Polysecure, HD Vision Systems, Fraunhofer
IGCV, HS Pforzheim - to develop tracer-based sorting markers for e�cient and
�exible sorting (CI, KIT budget e158,000 over 3 years) (Sep 2020).

• DFG international collaboration project on photovoltaic-powered ultra�ltration
system for provision of clean drinking water together with KNUST (Ghana) (CI,
KIT budget e1,880 over 12 months) (Nov 2020).

• DFG international collaboration project SolNF on solar energy powered nano�l-
tration system for drinking water: water-energy nexus in Burkina Faso (CI, KIT
budget e4,920 over 12 months) (Nov 2020).

• BMBF grant MaReK (extension project) together with HS Pforzheim, Polysecure,
Grüne Punkt, and Werner & Mertz to develop tracer-based sorting for plastics
recycling (CI, KIT budget e141,000 over 9 months) (Mar 2020).

• EU Horizon2020 grant PERICSTAND together with IMEC, ZSW, EMPA, and
others to develop all-thin-�lm perovskite-CIS tandem PV devices (CI, KIT budget
e600,000 over 3 years) (Oct 2019).

• BMWi grant 27%+6% together with ISFH to evaluate high-e�ciency three-
terminal perovskite-silicon tandem solar cells (CI, KIT budget e785,000 over 3
years) (Oct 2019).

• BMWi grant Capitano together with ZSW to develop high-e�ciency perovskite-
CIGS PV modules (CI, KIT budget e2,104,000 over 3 years) (Jul 2019).
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Research National Research Councils and European Union cont.

Funding Germany cont.
• BMBF grant CEWAG together IFG-MT and Univ. of Gambia to develop clean

water & energy solutions for Gambia (CI, KIT budget e200,000 over 2.5 years)
(Jun 2019).

• Helmholtz Innovationspool Zukunftsthema Energiesystemintegration. (CI, KIT
budget e675,000 over 2 years) (Mar 2019).

• Sino-German DFG grant to develop high-performance all-inorganic per-
ovskite/crystalline silicon tandem solar cells together with Nanjing Univ. (CI,
KIT budget e296,500 over 3 years) (Apr 2018).

• BMBF grant PrintPero together with Technological-Educational Institute of
Western Greece, Brite Hellas, and Sunovation to develop printed perovskite mod-
ules for building integrated photovoltaics (PI, KIT budget e219,000 over 3 years)
(Mar 2018).

• Helmholtz Initiative and Networking Fund grant PEROSEED together with HZB,
FZJ, HZDR and DLR to develop high e�ciency, lead-free, stable perovskite solar
cells (CI, KIT budget e850,000 over 3 years) (Feb 2018).

• BMBF grant MaReK together with HS Pforzheim, Polysecure, Grüne Punkt, and
Werner & Mertz to develop tracer-based sorting for plastics recycling (CI, KIT
budget e480,000 over 2.5 years) (Jul 2017).

• Helmholtz Energy Materials Foundry (HEMF) large investment (CI, KIT budget
e3,500,000 over 5 years) (Apr 2016).

United Kingdom

• EPSRC grant SUNTRAP together with Univ. Glasgow and others on inte-
grated photo-solar-thermoelectric energy conversion and storage (CI, HWU bud-
get ¿515,000 over 4 years) (Feb 2013).

• EU TEMPUS grant SOLEDA to use advanced learning aids to teach solar energy
system design - and EU-Egyptian collaboration (CI, HWU budget e86,000 over
3 years) (Oct 2012).

• EPSRC grant together with Chinese Academy of Sciences (Fujian Institute of Re-
search on the Structure of Matter) to investigate Luminescent Lanthanide Layers
for Enhanced Photovoltaic Performance (L3EAP2) (PI, HWU budget ¿631,000
over 3 years) (Feb 2011).

• EU FP7 grant NanoSpec to investigate up-conversion for concentrating silicon
solar cells (PI, HWU budget e576,000 over 3 years) (Apr 2010).

• TSB Technology Programme grant together with NaREC (UK) to develop a 20%
e�cient Si solar cell (PI, HWU budget ¿365,000 over 3 years) (Oct 2007).

• EPSRC Feasibility Study grant together with Profs. Robertson and Jones (Univ.
Edinburgh), Lucite and NaREC to investigate novel organic dyes for luminescent
solar concentrators (LSC) (PI, HWU budget ¿161,000 over 1.5 years) (Jun 2007).

Australia

• ARC Linkage International together with Prof. Tiwari at ETH Zürich, Switzerland
investigating potential of luminescent down-shifting for CdTe and CIGS solar cells
(PI, ANU budget A$10,000 over two years) (May 2006).

• ARC Linkage together with SierraTherm Production Furnaces (USA) and Sun-
Power Corp. (USA) (PI, ANU budget A$516,000 over 3 years) (Mar 2005).

• ARC Linkage together with Dr. Schäfer (Univ. Wollongong) and Mono-Pumps
(Australia) to develop the PV-powered desalination system (CI, A$330,000 over
3 years) (May 2003).
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Research Other

Funding • KIT investment in two X-ray di�ractometers for perovskite thin �lms and spectral
conversion nanocrystals (PI, e535,000) (Mar 2021).

• Baden-Württemberg Ministry of Science, Research and the Arts project together
with Prof. A.I. Schäfer (IAMT, KIT) and Univ. of Namibia to work on solar-
driven photocatalytic membrane reactors (SPheRe) for provision of clean drinking
water (PI, KIT budget e50,000 over 2 years) (Mar 2021).

• Baden-Württemberg Stiftung "Internationale Spitzenforschung" for Paetzold and
Richards together with Australian National University to work on advanced multi-
junction perovskite/silicon photovoltaics (CI, KIT budget e439,450 over 3 years)
(Sep 2018).

• Heriot-Watt EPSRC Impact Acceleration Award for Klampaftis and Richards to
prototype full-size multi-coloured, high-e�ciency, photovoltaic panels (CI, HWU
budget ¿11,500 over 3 months) (Feb 2013).

• Royal Society Leverhulme Africa Award for a collaborative project in the area
of thin �lm solar cells and photovoltaics systems between UDSM (Tanzania) and
HWU (PI, HWU budget ¿180,000 over 3 years) (Jun 2012).

• Royal Society Leverhulme Trust Senior Research Fellowship to enable me to un-
dertake a sabbatical year collaborating with Tanzanian PV researchers to develop
earth-abundant inorganic thin-�lm solar cells (PI, HWU budget ¿51,854 over 1
year) (Jun 2012).

• Carnegie Trust Larger Grant to employ a solar energy technologist to facilitate
research collaboration across the nine Scottish universities involved in SISER (PI,
HWU budget ¿40,000 over 1.5 years with additional support from SISER ¿5,000
and ETP ¿10,000) (May 2012).

• European Regional Development Fund to support the employment of a business
development manager for the solar energy theme of the Energy Technology Part-
nership (CI, HWU budget ¿150,000 over 3 years) (Oct 2011).

• Leverhulme Trust Research Grant to investigate the aesthetic integration of PV
into buildings (PI, HWU budget ¿239,000 over 3 years) (Oct 2010).

• Italian Government grant with Univ. Ca' Foscari (Venice, Italy) and XGroup
S.p.A. (Italy) to investigate spectral conversion for mc-Si solar cells (CI, HWU
budget e40,000 over 1 year) (Jan 2010).

• Scottish Enterprise Proof of Concept grant together with Dr. Schäfer (Univ. Ed-
inburgh) to develop a novel renewable energy powered desalination system (CI,
HWU budget ¿124,000 - over 2 years) (Feb 2007).

• Royal Society Wolfson Laboratory Refurbishment grant to develop renewable en-
ergy test site at HWU (PI, ¿56,000 + HWU matching funding) (May 2007).

• UNESCO Scotland grant - Feasibility study of solar-powered membrane �ltration
technology for the puri�cation of contaminated water in Africa (CI, ¿14,000 over
1 year) (UoE, HWU and Dundee).

• Royal Society Brian Mercer Feasibility Award (PI, HWU budget ¿30,000 over 1
year) to develop coloured BIPV windows (Feb 2007)

• Solar-powered desalination system �eld trials in the Australian outback - spon-
sorship from ANU, local industry, state and federal government (CI, ANU budget
A$21,800) (Sep 2005).

• UNSW grant for a low-escape-cone loss LSC (PI, A$15,000 over 1 year) (Dec 2003).
• UNSW grant to design and fabricate a PV-powered water treatment system for

remote areas (CI, A$40,000 over 1 year) (Jun 2001).
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Professional Consultant: Photovoltaics & Luminescence Concepts (2002 � )
Experience • Consulting projects via KIT - Campus Transfer with CTF Solar (Germany),

Lambda Energy (UK), Toyota (Europe and Japan), and E.G.O. (Germany)
• Performed consulting for Photon Solutions (UK), AdvanceSis (UK), Bookham

Technology (UK), SunPower Corporation (USA), Amonix (USA), Translucent
(USA), Dow Corning (USA), Varian Seminconductor (USA), Nissan Chemical
(Japan).

Eurosolare S.p.A., Nettuno, Italy

Research Engineer (Jul 1998, Jun 2000)
• Team member responsible for technology transfer for an ARC grant between

UNSW and Italian PV manufacturer Eurosolare S.p.A., advising on implementa-
tion of buried-contact solar cell technology at a pilot production line level.

Research Assistant (Nov 1996 � Feb 1998)
• Contracted half-time to Paci�c Solar, performing optical and electrical character-

isation of thin �lm silicon solar cells on glass.

Max-Planck-Institut für Festkörperforschung, Stuttgart, Germany

Research assistant, Dept. of Prof.Manuel Cardona (Jan 1995 � Dec 1995)
• Design and construction of PC-controlled Raman microscope; measuring optical

properties of laser crystallised a-Si �lms and GaAs/AlGaAs quantum wells.

Prizes and

Awards

• Joint winner of the Undine Award 2022 (category �source of life�,
e20,000 prize money) for solar-powered water treatment R&D
� see: (https://www.jw-stiftung.de/aktuelles/11-aktuelles/
57-undine-award-2022-gewinner-2.html)

• Best paper prize at PVSAT4 Conference, Bath, U.K. 2008.
• Mondialogo Engineering Award - a partnership between DaimlerChrysler

and UNESCO - including US$18000 prize money, May 2005, Berlin, Ger-
many (www.unesco.org/new/en/natural-sciences/priority-areas/sids/
science-technology/mondialogo-engineering-awards/).

• Energy Globe Awards - received 2nd prize in the Water category at the in Linz,
Austria (www.energyglobe.at/awards/details/awdid/9748/).

• CSIRO/ATSE prize to attend World Renewable Energy Congress VII (Cologne,
Germany) and represent Australia at the Australia-European workshop (2002).

Membership IEEE (senior member), Optica/OSA (senior life member), SPIE (life member), ACS (member).
ACS (member).

Languages English (native), German (level C2).

Identi�ers Web of Science ResearcherID: L-5512-2014
ORCID: 0000-0001-5469-048X
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Publication List: Prof. Dr. Bryce S. Richards

Ranking Ranked in top 2% of scientists world-wide ( �#12000) by Stanford University in 2020
-2022 based on composite score: https://dx.doi.org/10.17632/btchxktzyw

Citations Multidisciplinary research interests and numerous collaborations mean that I pub-
lish in a range of journals in the �elds of electrical engineering, applied physics,
optics, materials science, chemistry and broader engineering journals. A complete
list of publications follows on the next pages. My current h-index is:
• h = 68 according to Google Scholar https://scholar.google.co.uk/

citations?user=u9SQnOcAAAAJ&hl

• h = 56 according to Web of Science https://www.webofscience.com/

wos/author/record/L-5512-2014

Due to the very large number of conference publications I no longer include these
in my publication list, unless they are invited talks, which are listed at the end.

Publications Patents

P1 B.S.Richards, A. Boehm, A.Grimm �Photovoltaic modules with improved
quantum e�ciency� (WO/2008/110567) (RG).

P2 A.Turshatov, B.S.Richards, I. Howard �New medium for TTA-photon upcon-
version in polymer host matrix� (EP3156472B1 - A15017).

P3 G.Gao D.Busko, I.A.Howard, A.Turshatov, B.S.Richards �New composi-
tion of photonic markers with enhanced upconversion luminescence� (patent
pending).

P4 A.Turshatov, D.Busko, T. Samanta B.S.Richards, I.A.Howard �Composi-
tion of submicron crystals with enhanced upconversion� EP3842506.

P5 N.Katumo, D.Busko, I.A.Howard, A.Turshatov, B.S.Richards �Photonic
markers enabling temperature sensing and/or security marking using low frame
rate cameras� (2021/6/30) EP 3842505A1, US 20230022560 (Jan 2023).

P6 K.Li, N.Katumo, D.Busko, I.A.Howard, A.Turshatov, B.S.Richards �Pho-
tonic markers enabling temperature sensing and security marking using low
frame rate cameras� (102021003206.3) (Patent pending).
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Publications Books, Book Chapters, Conference Proceedings and Theses

B1 B.S.Richards (1998) �Optical characterisation of sputtered silicon thin �lms
for photovoltaic applications�, Master of Engineering Science thesis, UNSW,
Feb 1998 (RG).

B2 B.S.Richards (2002) �Novel Uses of titanium dioxide for silicon solar cells�,
PhD thesis, Centre for Photovoltaic Engineering (UNSW), ISBN 0733419712
(RG).

B3 B.S.Richards, M.A.Green (2005) �Photovoltaic cells� entry for Encyclopaedia
of Biomedical Engineering, Wiley, 12pp (RG).

B4 B.S.Richards, A. Shalav (2007) �Photovoltaic devices� chapter 8 of The Hand-
book of Photonics (2nd Ed.), eds. M.C.Gupta and J. Ballato, CRC Press, Boca
Raton, FL, USA, pp. 8:1�27 (invited) (RG).

B5 B.S.Richards, A.I. Schäfer, (Editors) (2008) �Proc. of International Workshop
in Water and Sanitation in International Development and Disaster Relief�,
University of Edinburgh and Heriot-Watt University, ISBN 978-0-9557497-1-1
(RG - front matter).

B6 B.S.Richards, A.I. Schäfer (2009) �Renewable energy powered water treat-
ment systems� chapter 12 of Sustainable Water for the Future - Water Recycling
versus Desalination, Elsevier Science, (invited), pp. 353�374 (RG).

B7 B.S.Richards, L.Masson, A.I. Schäfer (2009) �Impact of feedwater salinity
on energy requirements of a small-scale membrane �ltration system�, chapter
for Appropriate Technologies for Environmental Protection in the Developing
World, ed. Y.Yanful, Springer Science + Business Media, pp. 123�138 (RG).

B8 J.A. 
Kharraz, B.S.Richards, A.I. Schäfer (2017) �Autonomous solar-powered
desalination systems for remote communities� chapter 3 of Desalination Sustain-
ability: A Technical, Socioeconomical and Environmental Approach, Elsevier
Science (invited).

B9 J.Woidasky, J. Schmidt, M.Auer, I. Sander, A. Schau, J.Moesslein, P.Wendler,
D.Kirchenbauer, D.Wacker, G.Gao, A.Turshatov, B.S.Richards,
S.Wietho�, C. Lang-Koetz (2020) �Photoluminescent Tracer E�ects on
Thermoplastic Polymer Recycling� chapter of Advances in Polymer Processing
2020, eds: C.Hopmann, R.Dahlmann, Springer, pp. 1�13.

B10 B.S.Richards, A.I. Schäfer (2021) �Renewable Energy Powered Nano�ltra-
tion� chapter 22 of Nano�ltration - Principles, Applications and Novel Ma-
terials, eds: A.I. Schäfer, A.G. 
Fane, Wiley VCH (invited).
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Publications Journal Articles

J1 P.Etchegoin, A. Fainstein, A.A. Sirenko, B.Koopmans, B.S.Richards,
P.V. Santos, M.Cardona, K.Totenmeyer, K. Eberl (1996) Optics of multiple
quantum wells uniaxially stressed along the growth axis, Physical Review B,
53(20), 13662�13671 (RG).

J2 D.Toet, B.Koopmans, P.V. Santos, R.B.Bergmann, B.S.Richards (1996)
Growth of polycrystalline silicon on glass by selective laser-induced nucleation,
Appl. Phys. Letters, 69(24), 3719�3721.

J3 B.Koopmans, B.S.Richards, P.V. Santos, K. Eberl, M.Cardona (1996) In-
plane optical anisotropy of GaAs/AlAs multiple quantum wells probed by mi-
croscopic re�ectance di�erence spectroscopy, Applied Physics Letters, 69(6),
782�784 (RG).

J4 D.Toet, B.Koopmans, R.B.Bergmann, B.S.Richards, P.V. Santos,
M.Albrecht, J.Krinke (1997) Large area polycrystalline silicon thin �lms
grown by laser-induced nucleation and solid phase crystallization, Thin Solid
Films, 296, 49�52 (RG).

J5 C.B.Honsberg, J.E.Cotter, K.R. McIntosh, S. Pritchard, B.S.Richards, S.R.
Wenham, (1999), Design strategies for commercial solar cells using the buried
contact technology, IEEE Transactions on Electron Devices, 46(10): 1984�1992.

J6 B.S.Richards, J.E.Cotter, C.B.Honsberg, (2002) Enhancing the surface pas-
sivation of TiO2 coated silicon wafers, Applied Physics Letters, 80(7): 1123�
1125 (RG).

J7 B.S.Richards, A.I. Schäfer (2002) Design considerations for a solar-powered
desalination system for remote communities in Australia, Desalination, 144,
193�199 (RG).

J8 B.S.Richards, S.F.Rowlands, C.B.Honsberg, J.E.Cotter (2003) TiO2 DLAR
coatings for planar silicon solar cells, Progress in Photovoltaics, 11(1), 27�32
(RG).

J9 B.S.Richards (2003) Single-material TiO2 double-layer antire�ection coat-
ings, Solar Energy Materials & Solar Cells, 79(3), 369�390 (RG).

J10 B.S.Richards, A.I. Schäfer (2003) Photovoltaic-powered desalination system
for remote Australian communities, Renewable Energy, 28, 2013�2022 (RG).

J11 B.S.Richards, S.F. Rowlands, A.Ueranatasun, J.E.Cotter, C.B.Honsberg
(2004) Potential cost reduction of buried-contact solar cells through the use of
titanium dioxide thin �lms, Solar Energy, 76(1-3), 269�276 (RG).

J12 B.S.Richards, A. Lambertz, A.B. Sproul (2004) Determination of the optical
properties of non-uniformly thick non-hydrogenated sputtered silicon thin �lms
on glass, Thin Solid Films, 460, 247�255 (RG).

J13 B.S.Richards, S.R.Richards, M.B.Boreland, D.N. Jamieson (2004) High tem-
perature processing of TiO2 thin �lms for application in silicon solar cells, Jour-
nal of Vacuum Science & Technology A, 22(2), 339�348 (RG).

J14 B.S.Richards (2004) Comparison of TiO2 and other dielectric coatings for
buried-contact solar cells: A review, Progress in Photovoltaics, 12, 253�281
(RG).

10



Publications Journal Articles cont.

J15 A.I. Schäfer, C.Remy, B.S.Richards (2004) Performance of a small solar-
powered hybrid membrane system for remote communities under varying feedwa-
ter salinities, Water Science and Technology: Water Supply, 4(5�6), 233�-243
(RG).

J16 A. Shalav, B.S.Richards, T. Trupke, K.W.Krämer, H.U.Güdel (2005) Ap-
plication of NaYF4:Er3+ up-converting phosphors for enhanced near-infrared
silicon solar cell response, Applied Physics Letters, 86, 013505 (RG).

J17 B.S.Richards, A. Shalav (2005) The role of polymers in the luminescence con-
version of sunlight for enhanced solar sell performance, Synthetic Metals, 154,
61�64 (RG).

J18 B.S.Richards, N.T.P.Huong, A.Crosky (2005) Highly porous nanocluster
TiO2 �lms deposited using APCVD in an excess of water vapor, Journal of
the Electrochemical Society, 152(7), F71�F74 (RG).

J19 L.Masson, B.S.Richards, A.I. Schäfer (2005) System design and performance
testing of a hybrid membrane - photovoltaic desalination system, Desalination,
179(1-3), 51�59 (RG).

J20 A.I. Schäfer, B.S.Richards (2005) Testing of a hybrid membrane system for
groundwater desalination in an Australian national park, Desalination, 183, 55�
62 (RG).

J21 A.I. Schäfer, A.Broeckmann, B.S.Richards (2005) Membranes and renewable
energy -a new era of sustainable development for developing countries, Mem-
brane Technology, November issue, 6-10 (RG).

J22 B.S.Richards (2006) Luminescent layers for enhanced silicon solar cell perfor-
mance: down-conversion, Solar Energy Materials & Solar Cells, 90, 1189-�1207
(RG).

J23 G.Conibeer, M.Green, R.Corkish, Y.Cho, E.-C.Cho, C.-W. Jiang,
T. Fangsuwannarak, E. Pink, Y.Huang, T. Puzzer, T.Trupke, B.Richards,
A. Shalav, K.-L. Lin (2006) Silicon nanostructures for third generation
photovoltaic solar cells, Thin Solid Films, 511�512: 654�662.

J24 B.S.Richards (2006) Enhancing the performance of silicon solar cells via the
application of passive luminescence conversion layers, Solar Energy Materials
& Solar Cells, 90, 2329-�2337 (RG).

J25 B.S.Richards, M.E.Watt (2007) Dispelling a myth of photovoltaics via the
adoption of a new net energy indicator, Renewable and Sustainable Energy
Reviews, 11(1), 162�172 (RG).

J26 M. Ionescu, B.Richards, K.McIntosh, R. Siegele, E. Stelcer, O.Hawas,
D.Cohen, T.Chandra (2006) Hydrogen measurements in SiNx:H/Si thin �lms
by ERDA, Materials Science Forum, 539-543, 3551�3556.

J27 T.Trupke, A. Shalav, B.S.Richards, P.Würfel, M.A.Green (2006) E�ciency
enhancement of solar cells by luminescent up-conversion of sunlight, Solar En-
ergy Materials & Solar Cells, 90(18-19), 3327�3338 (RG).

J28 B.S.Richards, G.J. Conibeer (2007) A comparison of hydrogen storage tech-
nologies for solar-powered stand alone power supplies: A photovoltaic system
sizing approach, International Journal of Hydrogen Energy, 32(14), 2712�2718
(RG).

11



Publications Journal Articles cont.

J29 B.S.Richards, K.R.McIntosh (2007) Overcoming the poor short-wavelength
spectral response of CdS/CdTe photovoltaic modules via luminescence down-
shifting: Ray-tracing simulations, Progress in Photovoltaics, 15(1), 27�34 (RG).

J30 G.J.Conibeer, B.S.Richards (2007) A comparison of PV/electrolyser and pho-
toelectrolytic technologies for use in solar to hydrogen energy storage systems,
International Journal of Hydrogen Energy, 32(14), 2703�2711 (RG).

J31 A.I. Schäfer, B.S.Richards (2007) From concept to commercialization: Student
learning in a sustainable engineering innovation project, European Journal of
Engineering Education, 32(2), 1�23 (RG).

J32 B.S.Richards, A. Shalav (2007) Enhancing the near-infrared spectral response
of silicon optoelectronic devices via up-conversion, IEEE Transactions on Elec-
tron Devices, 54(10), 2679�2684 (RG).

J33 A.I. Schäfer, A.Broeckmann, B.S.Richards (2007) Renewable energy powered
membrane technology. 1. Development and characterization of a photovoltaic
hybrid membrane system, Environmental Science & Technology, 41, 998�1003
(RG).

J34 A. Shalav, B.S.Richards, M.A.Green (2007) Luminescent layers for enhanced
silicon solar cell performance: Up-conversion, Solar Energy Materials & Solar
Cells, 91(9), 829�842 (RG).

J35 K.R.McIntosh, N.Yamada, B.S.Richards (2007) Theoretical Comparison of
cylindrical and square-planar luminescent solar concentrators, Applied Physics
B, 88(2), 285�290 (RG).

J36 P.Corbett, S.Kerr, B.Richards, J. Side, D.Davies (2007) Petroleum industry
and renewables, First Break, 25, 11�17 (RG).

J37 B.S.Richards, D.P.S. Capão, A.I. Schäfer (2008) Renewable energy powered
membrane technology. 2. The e�ect of energy �uctuations on performance of
a photovoltaic hybrid membrane system, Environmental Science & Technology,
42, 4563�-4569 (RG).

J38 B.B.Paudyal, K.R.McIntosh, D.H.Macdonald, B.S.Richards, R.A. Sinton
(2008) The implementation of temperature control to an inductive-coil photo-
conductance instrument for the range of 0 to 230◦C, Progress in Photovoltaics,
16(7), 609�613 (RG).

J39 B.C.Rowan, L.R.Wilson, B.S.Richards (2008) Advanced material concepts
for luminescent solar concentrators, IEEE Journal of Selected Topics in Quan-
tum Electronics, 14(5), 1312�1322 (Invited paper) (RG).

J40 M.G.Debije, P.P.C.Verbunt, B.C.Rowan, B.S.Richards, T.Hoeks (2008)
Measured surface loss from luminescent solar concentrator waveguides, Applied
Optics, 47(36), 6763�-6768 (RG).

J41 L.R.Wilson, B.S.Richards (2009) Measurement method for photoluminescent
quantum yields of �uorescent organic dyes in polymethyl methacrylate for lumi-
nescent solar concentrators, Applied Optics 48(2), 212�220 (RG).

J42 K.R. McIntosh, G. Lau, J.N.Cotsell, K.Hanton, D.L. Bätzner, F. Bettiol,
B.S.Richards (2009) Increase in external quantum e�ciency of encapsulated
silicon solar cells from a luminescent down-shifting layer, Progress in Photo-
voltaics, 17, 191�-197 (RG).

12



Publications Journal Articles cont.

J43 E.K.Klampaftis, D.Ross, K.R.McIntosh, B.S.Richards (2009) Enhancing the
performance of solar cells via luminescent down-shifting of the incident spec-
trum: A review, Solar Energy Materials and Solar Cells, 93, 1182�1194 (RG).

J44 O.Moudam, B.C.Rowan, M.Alamiry, P.Richardson, B.S.Richards, A. Jones,
N.Robertson (2009) Europium complexes with high �uorescence quantum yields
in solution and in PMMA, Chemical Communications 2009, 6649�-6651 (RG).

J45 A.I. Schäfer, H.M.A.Rossiter, P.A.Owusu, B.S.Richards, E.Awuah (2009)
Physico-chemical water quality in Ghana: Prospects for water supply technology
implementation, Desalination, 248, 193�203 (RG).

J46 L.A.Richards, B.S.Richards, H.M.A.Rossiter, A.I. Schäfer (2009) Impact of
speciation on �uoride, arsenic and magnesium retention by nano�ltration -
reverse osmosis in remote Australian communities, Desalination, 248, 177�183
(RG).

J47 G.L. Park, B.S.Richards, A.I. Schäfer (2009) Potential of wind-powered renew-
able energy membrane systems for Ghana, Desalination, 248, 169�176 (RG).

J48 A.De Munari , D.P.S. Capão, B.S.Richards, A.I. Schäfer (2009) Application
of solar-powered desalination in a remote town in South Australia, Desalination,
248, 72�82 (RG).

J49 L.R.Wilson, B.C.Rowan, N.Robertson, O.Moudam, A.C. Jones,
B.S.Richards (2010) Characterization and reduction of reabsorption losses in
luminescent solar concentrators, Applied Optics, 49(9), 1651�1661 (RG).

J50 P.Vaqueiro, M.L.Romero, B.C.Rowan, B.S.Richards (2010) Arrays of chi-
ral nanotubes and a layered coordination polymer containing gallium-sul�de su-
pertetrahedral clusters, Chemistry: A European Journal, 16(15), 4462�4465.

J51 E.Klampaftis, B.S.Richards (2011) Improvement in multi-crystalline silicon
solar cell e�ciency via addition of luminescent material to EVA encapsulation
layer, Progress in Photovoltaics, 19(3), 345-�351 (RG).

J52 M.G.Debije, P.P.C.Verbunt, P.J.Nadkarni, S.Velate, K.Bhaumik,
S.Nedumbamana, B.C.Rowan, B.S.Richards, T.L.Hoeks (2011) Promising
�uorescent dye for solar energy conversion based on a perylene perinone,
Applied Optics, 50(2), 163�169 (RG).

J53 L.A.Richards, B.S.Richards, A.I. Schäfer (2011) Renewable energy powered
membrane technology: Salt and inorganic contaminant removal by nano�ltra-
tion/reverse osmosis, Journal of Membrane Science, 369(1-2), 188�195 (RG).

J54 G.L. Park, A.I. Schäfer, B.S.Richards (2011) Renewable energy powered mem-
brane technology: The e�ect of wind speed �uctuations on the performance of
a wind-powered membrane system for brackish water desalination, Journal of
Membrane Science, 370(1-2), 34�44 (RG).

J55 E.Klampaftis, B.S.Richards (2011) Luminescent encapsulation layers for
mutlicrystalline silicon PV modules, Photovoltaics International 11th edition:
104�109 (RG).

J56 N. Sarmah, B.S.Richards, T.K.Mallick (2011) Evaluation and optimisation of
the optical performance of low-concentrating dielectric compound parabolic con-
centrator using ray-tracing methods, Applied Optics, 50(19), 3303�3310 (RG).

13



Publications Journal Articles cont.

J57 E.Klampaftis, M.Congiu, N.Robertson, B.S.Richards (2011) Luminescent
ethylene vinyl acetate encapsulation layers for enhancing the short wavelength
spectral response and e�ciency of silicon PV modules, IEEE Journal of Photo-
voltaics, 1(1), 29�36 (RG).

J58 M.Bortoluzzi, G. Paolucci, S. Polizzi, L. Bellotto, F. Enrichi, S. Ciorba,
B.S.Richards (2011) Photoluminescence studies on europium-based
scorpionate-complex, Inorganic Chemistry Communications, 14(11), 1762-
�1766 (RG).

J59 L.A.Richards, B.S.Richards, A.I. Schäfer (2011) Renewable energy powered
membrane systems: Inorganic contaminant removal from Australian groundwa-
ters, Membrane Water Treatment, 2(4), 239�250 (RG).

J60 G.L. Park, A.I. Schäfer, B.S.Richards (2012) The e�ect of intermittent op-
eration on a wind-powered membrane system for brackish water desalination,
Water Science & Technology: Water Supply, 65(5), 867�874 (RG).

J61 E.Klampaftis, D.Ross, S. Seyrling, A.N.Tiwari, B.S.Richards (2012) Increase
in short-wavelength response of encapsulated CIGS devices by doping the encap-
sulation layer with luminescent material, Solar Energy Materials & Solar Cells,
101, 62�-67 (RG).

J62 L.A.Richards, A.I. Schäfer, B.S.Richards, B. Corry (2012) The importance of
dehydration in determining ion transport in narrow pores, Small 8(11), 1701�
1709 (RG).

J63 D.Ross, E.Klampaftis, J. Fritsche, M.Bauer, B.S.Richards (2012) Increased
short-circuit current density of production line CdTe mini-module through lumi-
nescent down-shifting, Solar Energy Materials & Solar Cells 103, 11-16 (RG).

J64 M.Bortoluzzi, G. Paolucci, M.Gatto, S. Roppa, F. Enrichi, S. Ciorba,
B.S.Richards (2012) Preparation of photoluminescent PMMA doped with
tris(pyrazol-1-yl)borate lanthanide complexes, Journal of Luminescence 132,
2378-�2384 (RG).

J65 G.Kocher-Oberlehner, M.Bardosova, M.Pemble, B.S.Richards (2012) Planar
photonic solar concentrators for building-integrated photovoltaics, Solar Energy
Materials & Solar Cells, 104, 53-�57 (RG).

J66 L.A.Richards, A.I. Schäfer, B.S.Richards, B. Corry (2012) Quantifying barri-
ers to anion transport in narrow pores, Physical Chemistry Chemical Physics,
14(33), 11633�11638 (RG).

J67 G.L. Park, A.I. Schäfer, B.S.Richards (2013) Renewable Energy Powered
Membrane Technology: Supercapacitors for bu�ering resource �uctuations in
a wind-powered membrane system, Renewable Energy, 50, 126�135 (RG).

J68 S.K.W.MacDougall, A. Ivaturi, J.Marques-Hueso, K.W.Krämer,
B.S.Richards (2012) Ultra-high photoluminescent quantum yield of
NaYF4:Er3+ via broadband excitation for upconversion in photovoltaic
devices, Optics Express 20(S6) A879�A887 (RG).

J69 S.F.Mohsenpour B.S.Richards, N.Willoughby (2012) Spectral conversion of
light for enhanced microalgae growth rates and photosynthetic pigment produc-
tion, Bioresource Technology 125, 75-�81 (RG).

14



Publications Journal Articles cont.

J70 H.Lin, D.Chen, Y.Wang, J.Marqués-Hueso, B.S.Richards (2012) Tm3+-
sensitized up- and down-conversion in nano-structured oxy�uoride glass ceram-
ics for photovoltaic application, Materials Research Bulletin 47(12), 4433�4437
(RG).

J71 L.A.Richards, B.S.Richards, B. Corry, A.I. Schäfer (2013) Experimental en-
ergy barriers to anions transporting through nano�ltration membranes, Environ-
mental Science & Technology 47(4), 1968�1976 (RG).

J72 L.A.Richards, B.S.Richards, B. Corry, A.I. Schäfer (2013) Response to com-
ment on "Experimental energy barriers to anions transporting through nano�l-
tration membranes"', Environmental Science & Technology 47(15):8987�8988
(RG).

J73 P.Malek, J.M.Ortiz, B.S.Richards, A.I. Schäfer (2013) Electrodialytic re-
moval of NaCl from water: Impacts of using pulsed electric potential on ion
transport and water dissociation phenomena, Journal of Membrane Science 435,
99-�109 (RG).

J74 R.Martín-Rodríguez, S. Fischer, A. Ivaturi, B. Froehlich, K.W.Krämer,
J.C.Goldschmidt, B.S.Richards A.Meijerink (2013) Highly e�cient IR to
NIR upconversion in Gd2O2S:Er3+ for photovoltaic applications, Chemistry of
Materials 25(9), 1912-�1921 (RG).

J75 G.E.Arnaoutakis, J.Marques-Hueso, T.K.Mallick, B.S.Richards (2013) Cou-
pling of sunlight into optical �bres and spectral dependence for solar energy ap-
plications, Solar Energy 93, 235-�243 (RG).

J76 A. Ivaturi, S.K.W.MacDougall, M.Quintanilla, R.Martín-Rodríguez,
A.Meijerink, K.W.Krämer, B.S.Richards (2013) Optimizing infrared to
near infrared upconversion photoluminescent quantum yield of β-NaYF4:Er3+

in �uoropolymer matrix for photovoltaic devices, Journal of Applied Physics
114, 013505 (RG).

J77 M.Congiu, M.Alamiry, O.Moudam, S.Ciorba, P.R.Richardson, L.Maron,
A.C. Jones, B.S.Richards, N.Robertson (2013) Preparation and photophys-
ical studies of [Ln(hfac)3DPEPO], Ln = Eu, Tb, Yb, Nd, Gd; interpretation of
total photoluminescence quantum yields, Dalton Transactions 42, 13537�13545.

J78 S. Fischer, A. Ivaturi, B. Fröhlich, M.Rüdiger, A.Richter, K.W.Krämer,
B.S.Richards, J.C.Goldschmidt (2013) Upconverter silicon solar cell devices
for e�cient utilization of sub-band-gap photons under concentrated solar radia-
tion, IEEE Journal of Photovoltaics 4(1), 183�189.

J79 D.Ross, D.Alonso-Álvarez, E.Klampaftis, J. Fritsche, M.Bauer, M.G.Debije,
R.M.Fi�eld, B.S.Richards (2014) The impact of luminescent down-shifting
on the performance of CdTe photovoltaics: Impact of module vintage, IEEE
Journal of Photovoltaics 4(1), 457�464 (RG).

J80 A.Boccolini, J.Marques-Hueso, D.Chen, Y.Wang, B.S.Richards (2014)
Physical performance limitations of luminescent down-conversion layers for pho-
tovoltaic applications, Solar Energy Materials and Solar Cells 122, 8�14 (RG).

J81 A.Kerrouche, D.A.Hardy, D.Ross, B.S.Richards (2014) Luminescent solar
concentrators: from experimental validation of 3D ray-tracing simulations to
coloured stained-glass windows for BIPV, Solar Energy Materials and Solar Cells
122, 99-106 (RG).

15



Publications Journal Articles cont.

J82 D.Alonso-Álvarez, E.Klampaftis, D.Ross, B.S.Richards (2014) External
thermalization of carriers with luminescent down shifting for lower operating
solar cell temperature, IEEE Journal of Photovoltaics 4(6): 1532�1537.

J83 D.Alonso-Álvarez, D.Ross, E.Klampaftis, K.R.McIntosh, J. Jia, P. Storiz,
T. Stolz, B.S.Richards (2015) Luminescent down?shifting experiment and
modelling with multiple photovoltaic technologies, Progress in Photovoltaics 23:
479�497 (RG).

J84 G.E.Arnaoutakis, J.Marques-Hueso, A. Ivaturi, K.W.Krämer,
J.C.Goldschmidt, S. Fischer, B.S.Richards (2014) Enhanced up-conversion
for photovoltaics via concentrating integrated optics, Optics Express 22(S2),
A452�-A464 (RG).

J85 N. Sarmah, B.S.Richards, T.K.Mallick (2014) Design, development and in-
door performance analysis of a low concentrating dielectric photovoltaic module,
Solar Energy 103, 390-�401 (RG).

J86 A.Boccolini, J.Marques-Hueso, B.S.Richards (2014) Self-absorption in up-
converter luminescent layers: impact on quantum yield measurements and on
designing optimized photovoltaic devices, Optics Letters 39(10), 2904�-2907
(RG).

J87 S.K.W.MacDougall, A. Ivaturi, J.Marques-Hueso, K.W.Krämer,
B.S.Richards (2014) Broadband photoluminescent quantum yield opti-
misation of Er3+-doped β-NaYF4 for upconversion in silicon solar cells, Solar
Energy Materials and Solar Cells 128, 18-�26 (RG).

J88 M.Rüdiger, S. Fischer, J. Frank, A. Ivaturi, B.S.Richards K.W.Krämer,
M.Hermle, J.C.Goldschmidt (2014) Bifacial n-type silicon solar cells for up-
conversion applications, Solar Energy Materials and Solar Cells 128, 57�68.

J89 S.K.W.MacDougall, A. Ivaturi, J.Marques-Hueso, B.S.Richards (2014) Mea-
surement procedure for absolute broadband IR up-conversion photoluminescent
quantum yields: correcting for absorption/re-emission, Review of Scienti�c In-
struments 85, 063109 (RG).

J90 M.Planells, E.Klampaftis, M.Congiu, R. Shivanna, K.Venkata Rao,
A.C. Jones, B.S.Richards, S.J.George, K.S.Narayan, N.Robertson (2014)
Luminescent polymer �lms from simple processing of coronene and europium
precursors in water, European Journal of Inorganic Chemistry 2014(19),
3095�-3100 (RG).

J91 B.S.Richards, G.L. Park, T. Pietzsch, A.I. Schäfer (2014) Renewable energy
powered membrane technology: Brackish water desalination system operated us-
ing real wind �uctuations and energy bu�ering, Journal of Membrane Science
468, 224�232 (RG).

J92 B.S.Richards, G.L. Park, T. Pietzsch, A.I. Schäfer (2014) Renewable energy
powered membrane technology: Safe operating window of a brackish water de-
salination system, Journal of Membrane Science 468, 400�409 (RG).

J93 A.I. Schäfer, G.Hughes B.S.Richards (2014) Renewable energy powered mem-
brane technology: A leapfrog approach to rural water treatment in developing
countries?, Renewable and Sustainable Energy Reviews 40, 542�-556 (RG).

16



Publications Journal Articles cont.

J94 K.Venkata Krishnaiah, G.Venkataiah, J.Marques-Hueso, P.Dharmaiah,
C. Jayasankar, B.S.Richards (2014) Broadband near-infrared and visible up-
conversion luminescence of Er3+-doped tungstate-tellurite glasses, Science of
Advanced Materials 6, 1�9 (RG).

J95 J.Marques-Hueso, R. Peretti, R.Abargues, B.S.Richards, C. Seassal,
J.P.Martinez-Pastor (2015) Photonic crystal-driven spectral concentration for
upconversion photovoltaics, Advanced Optical Materials 3(4), 568-�574 (invited
paper, RG).

J96 J. Shen, G.Mkongo, G.Abbt-Braun, S.L. Ceppi, B.S.Richards, A.I. Schäfer
(2015) Renewable energy powered membrane technology: �uoride removal in a
rural community in northern Tanzania, Separation and Puri�cation Technology
149, 349�-361.

J97 A.Boccolini, E. Favilla, M.Tonelli, B.S.Richards, R.R.Thomson (2015)
Highly e�cient upconversion in Er3+-doped BaY2F8 single crystals: dependence
of quantum yield on excitation wavelength and thickness, Optics Express 23(15),
A903�A915 (RG).

J98 L.Majula, N.R.Mlyuka, M.E. Samiji, R.S.Bryce, D.Y.Kim, S.H.Kim,
H.J. Lee, H.J. Choi (2015) Spin-coated kesterite CZTS thin �lms for photovoltaic
applications, Journal of the Korean Physical Society 67(6): 1078�1081.

J99 E.Klampaftis, D.Ross, G.Kocher-Oberlehner, B.S.Richards (2015) Integra-
tion of color and graphical design for photovoltaic modules using luminescent
materials, IEEE Journal of Photovoltaics 5(2): 584�590 (RG).

J100 K.Venkata Krishnaiah, J.Marques-Hueso, K. Suresha, G.Venkataiah,
B.S.Richards, C. Jayasankar (2016) Spectroscopy and near infra-red up-
conversion of Er3+-doped TZNT glasses, Journal of Luminescence 169(A):
270�276. (RG)

J101 D.A.Hardy, S.C.Roaf, B.S.Richards (2015) Integrating photovoltaic cells into
highly decorative architectural glass using traditional glass-painting techniques
and �uorescent dyes, International Journal of Sustainable Development and
Planning 10(6), 863�879 (RG).

J102 B.S.Richards, D.P.S. Capão, W.G. Früh, A.I. Schäfer (2015) Renewable en-
ergy powered membrane technology: Impact of solar irradiance �uctuations on
performance of a brackish water reverse osmosis system, Separation and Puri�-
cation Technology 156(2): 379�-390.

J103 J. Shen, B.S.Richards, A.I. Schäfer (2016) Renewable energy powered mem-
brane technology: Case study of St. Dorcas borehole in Tanzania demonstrating
�uoride removal via nano�ltration/reverse osmosis, Separation and Puri�cation
Technology 170: 445�452.

J104 F.Füllers, G.Gomard, J.B. Preinfalk, E.Klampaftis, M.Worgull,
B.S.Richards, H.Hölscher, M.N.Kavalenka (2016) Bioinspired super-
hydrophobic highly transmissive �lms for optical applications, Small 12:
6144-�6152.

J105 M.Oldenburg, A.Turshatov, D.Busko, S.Wollgarten, M.Adams, N.Baroni,
A.Welle, E.Redel, C.Wöll, B.S.Richards, I.A.Howard (2016) Photon upcon-
version at crystalline organic-organic heterojunctions, Advanced Materials 28:
8477�-8482.

17



Publications Journal Articles cont.

J106 W.Yan, S.Dottermusch, C.Reitz, B.S.Richards (2016) Hexagonal arrays of
round-head silicon nanopillars for surface anti-re�ection applications, Applied
Physics Letters 109, 143901.

J107 M.Zettl, O.Mayer, E.Klampaftis, B.S.Richards (2016) Investigation of host
polymers for luminescent solar concentrators, Energy Technology 5, 1037�-
1044.

J108 A.Turshatov, D.Busko, N.Kiseleva, S.Grage, I.A.Howard, B.S.Richards
(2017) Room-temperature high-e�ciency solid-state triplet-triplet annihilation
up-conversion in amorphous poly(ole�n sulfone)s, ACS Applied Materials &
Interfaces 9: 8280�8286.

J109 L.R.Wilson, E.Klampaftis, B.S.Richards (2017) Enhancement of power out-
put from large-area luminescent solar concentrator with 4.8× light concentration
factor via solar cell current matching, IEEE Journal of Photovoltaics 7(3): 802�
809.

J110 B.S.Richards, J. Shen, A.I. Schäfer (2017) Water energy nexus perspectives
in the context of photovoltaic-powered decentralized water treatment systems: a
Tanzanian case study, Energy Technology 5, 1112�-1123.

J111 S.Dottermusch, A.Quintilla, G.Gomard, A.Roslizar, V.R.Voggu, J.S. Park,
D.R. Pernik, B.A.Korgel, U.W.Paetzold, B.S.Richards (2017) In�ltrated pho-
tonic crystals for light-trapping in CuInSe2 nanocrystal-based solar cells, Optics
Express 25(12), A502-A514.

J112 W.Yan, Z.Tao, M.Gu, B.S.Richards (2017) Photocurrent enhancement of ul-
trathin front-textured crystalline silicon solar cells by rear-located periodic silver
nanoarrays, Solar Energy 150, 156�160.

J113 G.Gao, A.Turshatov, I.A.Howard, D.Busko, R. Joseph, D.Hudry,
B.S.Richards (2017) Up-conversion �uorescent labels for plastic recycling: A
review, Advanced Sustainable Systems 2017, 1600033.

J114 U.W.Paetzold, R.Gehlhaar, M. Jaysankar, W.Qiu, J. Bastos, L.Rakocevic,
E.Ahlswede, S. Paetel, B.S.Richards, T.Aernouts, M.Powalla, J. Poortmans
(2017) Scalable perovskiteCIGS thin-�lm solar module with power conversion
e�ciency of 17.8%, Journal of Materials Chemistry A 5(20), 9897�9906.

J115 R.Haldar, A.Mazel, R. Joseph, M.Adams, I.A.. Howard, B.Richards,
M.Tsotsalas, E.Redel, S.Diring, F.Odobel, C.Wöll (2017) Excitonically cou-
pled states in crystalline coordination networks, Chem. Eur. Journal 23(57),
14316�-14322.

J116 N.Baroni, A.Turshatov, M.Oldenburg, D.Busko, M.Adams, R.Haldar,
A.Welle, E.Redel, C.Wöll, B.S.Richards, I.A.Howard (2017) Facile loading
of thin-�lm surface-anchored metal organic frameworks with Lewis-base guest
molecules, Materials Chemistry Frontiers 1, 1888�1894.

J117 W.Yan, B.S.Richards (2017) Potential of silicon phononic crystals for pho-
tovoltaic applications, IEEE Journal of Photovoltaics 7(6): 1503�1510.

J118 S. Fan, G.Gao, Z. Lin, S.Wang, X.Wang, S. Sun, D.Busko, A.Turshatov,
B.S.Richards, H. Sun, L.Hu (2017) Monodisperse β-NaYF4:Yb3+,Tm3+

hexagonal microplates with e�cient NIR-to-NIR up-conversion emission devel-
oped via ion exchange, Journal of Materials Chemistry C 5, 9770�9777.

18



Publications Journal Articles cont.

J119 P.Brenner, T.Glöckner, D.Rueda-Delgado, T.Abzieher, M. Jakoby,
B.S.Richards, U.W.Paetzold, I.A.Howard, U. Lemmer (2017) Triple
cation mixed-halide perovskites for tunable lasers, Optics Materials Express
7(11), 4082�4094.

J120 G.Gao, D.Busko, S.Kau�mann-Weiss, A.Turshatov, I.A.Howard,
B.S.Richards (2017) Finely-tuned NIR-to-visible up-conversion in
La2O3:Yb3+,Er3+ microcrystals with high quantum yield, Journal of Ma-
terials Chemistry C 5, 11010�11017.

J121 D.Hudry, D.Busko, R. Popescu, D.Gerthsen, A.M.Abeykoon, C.Kübel,
T. Bergfeldt, B.S.Richards (2017) Direct evidence of signi�cant cation inter-
mixing in upconverting core@shell nanocrystals: towards a new crystallochemi-
cal model, Chemistry of Materials, 29(21), 9238-�9246.

J122 R. Schmager, R.Hünig, K.Ding, B. Fritz, U. Lemmer, B.S.Richards,
G.Gomard, U.W.Paetzold (2017) Texture of the viola �ower for light harvesting
in photovoltaics, ACS Photonics 4, 11, 2687�2692.

J123 S.Kuznetsov, Ya. Ermakova, V.Voronov, P. Fedorov, D.Busko, I.A.Howard,
B.S.Richards, A.Turshatov (2017) Up-conversion quantum yield of
SrF2:Yb3+,Er3+ sub-micron particles prepared by precipitation from aqueous so-
lution, Journal of Materials Chemistry C 6, 598�604.

J124 Y.Liu, G.Gao, L.Huang, Y. Zhu, X. Zhang, J.Yu, B.S.Richards, T.Xuan,
Z.Wang, J.Wang (2017) Co-precipitation synthesis and photoluminescence
properties of BaTiF6:Mn4+: an e�cient red phosphor for white LEDs, Jour-
nal of Materials Chemistry C, 6, 127�133.

J125 J.Woidasky, M.Heyde, I. Sander, J.Moesslein, M. Fahr, B.S.Richards,
A.Turshatov, C. Lang-Koetz (2017) Hochwertiges Recycling durch Tracer-
Nutzung, ReSource 4, 24�28.

J126 N.Kiseleva, M.A. Filatov, M.Oldenburg, D.Busko, M. Jakoby, I.A.Howard,
B.S.Richards, M. Senge, S.M.Borisov, A.Turshatov (2018) The Janus-faced
chromophore: A donor-acceptor dyad with dual performance in photon up-
conversion, Chemical Communications 54, 1607�1610.

J127 F.Füllers, B. Fritz, A.Roslizar, A. Striegel, B.S.Richards, H.Hölscher,
G.Gomard, E.Klampaftis, M.N.Kavalenka (2018) Self-cleaning microcavity ar-
ray for photovoltaic modules, ACS Applied Materials & Interfaces 10(3), 2929�
2936.

J128 M.Oldenburg, A.Turshatov, D.Busko, M. Jakoby, R.Haldar, K.Chen,
G.Emandi, M. Senge, C.Wöll, J. Hodgkiss, B.S.Richards, I.A.Howard (2018)
Enhancing the photoluminescence of surface anchored metal-organic frame-
works: mixed linkers and e�cient acceptors, Physical Chemistry Chemical
Physics 20(17), 11564�11576 (front cover).

J129 C.L.M.Hofmann, E.H.Eriksen, S. Fischer, B.S.Richards, P. Balling,
J.C.Goldschmidt (2018) Enhanced upconversion in one-dimensional pho-
tonic crystals: a simulation-based assessment within realistic material and
fabrication constraints, Optics Express 26(6), 7537�7554.

J130 D.Beri, D.Busko, A.Mazilkin, I.A.Howard, B.S.Richards, A.Turshatov
(2018) Highly photoluminescent and stable silicon nanocrystals functionalized
via microwave-assisted hydrosilylation, RSC Advances 8, 9979�9984.

19



Publications Journal Articles cont.

J131 M.Langenhorst, S. Paetel, R. Schmager, U. Lemmer, B.S.Richards,
M.Wegener, U.W.Paetzold (2018) Freeform surface invisibility cloaking
of interconnection lines in thin-�lm photovoltaic modules, Solar Energy
Materials & Solar Cells 182, 294�301.

J132 G.Gao, D.Busko, S.Kau�mann-Weiss, A.Turshatov, I.A.Howard,
B.S.Richards (2018) Wide-range non-contact �uorescence intensity ra-
tio thermometer based on Yb3+/Nd3+ co-doped La2O3 microcrystals operating
from 290 to 1230 K, Journal of Materials Chemistry C 6, 4163�4170.

J133 J.A. Schwenzer, L.Rakocevic, R.Gehlhaar, T.Abzieher, A.Quintilla,
B.S.Richards, U. Lemmer, U.W.Paetzold (2018) Temperature variation
induced performance decline of perovskite solar cells, ACS Applied Materials &
Interfaces 10(19), 16390�16399.

J134 F.Mathies, H. Eggers, B.S.Richards, G.Hernandez-Sosa, U. Lemmer,
U.W.Paetzold (2018) Inkjet-printed triple cation perovskite solar cells, ACS
Applied Energy Materials 1(5), 1834�1839.

J135 R.E. Joseph, D.Busko, D.Hudry, G.Gao, K.Krämer, A.Turshatov,
B.S.Richards, I.A.Howard (2018) A method for correcting the excita-
tion power density dependence of upconversion emission due to laser-induced
heating, Optical Materials 82, 65�-70.

J136 G.E.Arnaoutakis, B.S.Richards (2018) Geometrical concentration for en-
hanced up-conversion: a review of recent results in energy and biomedical appli-
cations, Optical Materials 83, 47�-54.

J137 A.Farooq, I.M.Hossain, S.Moghadamzadeh, J. Schwenzer, T.Abzieher,
B.S.Richards, E.Klampaftis, U.W.Paetzold (2018) Spectral dependence of
degradation under ultraviolet light in perovskite solar cells, ACS Applied Mate-
rials & Interfaces 10, 21985�21990.

J138 W.Yan, Y.Huang, L.Wang, F. Füllers, M.N.Kavalenka, H.Hölscher,
S.Dottermusch, B.S.Richards, E.Klampaftis (2018) Photocurrent enhance-
ment for ultrathin crystalline silicon solar cells via a bioinspired micro-/nano-
structured polymer �lm with high forward scattering, Solar Energy Materials &
Solar Cells 186, 105�110.

J139 N.Baroni, A.Turshatov, M.Adams, E.Dolgopolova, S. Schliÿke, G.Hernandez-
Sosa, C.Wöll, N. Shustova, B.S.Richards, I.A.Howard (2018) Inkjet-printed
photoluminescent patterns of aggregation-induced-emission chromophores on
surface-anchored metal-organic frameworks, ACS Applied Materials & Inter-
faces 10(30), 25754�-25762.

J140 S. Fischer, A. Ivaturi, K.W.Krämer, P.Kiefel, R.Martin-Rodriguez,
A.Meijerink, B.S.Richards, J.C.Goldschmidt (2018) Upconversion so-
lar cell measurements under real sunlight, Optical Materials 84, 389�395.

J141 M.G.Abebe, A.Abass, G.Gomard, L. Zschiedrich, U. Lemmer, B.S.Richards,
C.Rockstuhl, U.W.Paetzold (2018) Rigorous wave-optical treatment of photon
recycling in thermodynamics of photovoltaics: Perovskite thin-�lm solar cells,
Phys. Rev. B 98, 075141.

20



Publications Journal Articles cont.

J142 M.S.Meijer, P.A.Rojas-Gutierrez, D.Busko, I.A.Howard, B.S.Richards,
F. Frenzel, C.Würth, U.Resch-Genger, A.Turshatov, J.A.Capobianco,
S. Bonnet (2018) Absolute upconversion quantum yields of blue-emitting
LiYF4:Yb3+,Tm3+ upconverting nanoparticles, Phys. Chem. Chem. Phys.
20, 22556�22562.

J143 R.Haldar, M. Jakoby, A.Mazel, Q. Zhang, A.Welle, T.Mohamed, P.Krolla,
S.Diring, F.Odobel, B.S.Richards, I.A.Howard, C.Wöll (2018) Anisotropic
energy transfer in crystalline chromophore assemblies, Nature Communications
9, 4332.

J144 J. Lehr, M. Langenhorst, R. Schmager, S.Kirner, U. Lemmer, B.S.Richards,
C. Case, U.W.Paetzold (2018) Energy yield modelling of perovskite/silicon two-
terminal tandem PV modules with �at and textured interfaces, Sustainable En-
ergy & Fuels 2, 2754�2761.

J145 G.Gao, D.Busko, R. Joseph, I.A.Howard, A.Turshatov, B.S.Richards (2018)
Highly e�cient La2O3:Yb3+:Tm3+ single-band NIR-to-NIR upconverting micro-
crystals for anti-counterfeiting applications, ACS Applied Materials & Interfaces
10(46), 39851�39859.

J146 M.Adams, N.Baroni, M.Oldenburg, F.Kra�ert, J. Behrends, R.W.MacQueen,
R.Haldar, D.Busko, A.Turshatov, G. Emandi, M.O. Senge, C.Wöll, K. Lips,
B.S.Richards, I.A.Howard (2018) Reaction of porphyrin-based surface-
anchored metal-organic frameworks to prolonged illumination, Physical Chem-
istry Chemical Physics 20, 29142.

J147 A.I. Schäfer, J. Shen, B.S.Richards (2018) Renewable energy-powered mem-
brane technology in Tanzanian communities, Nature Clean Water 1, 24 (doi:
10.1038s41545-018-0026-6).

J148 A.Roslizar, S.Dottermusch, F. Füllers, M.N.Kavalenka, M.Guttmann,
M. Schneider, U.W.Paetzold, H.Hölscher, B.S.Richards, E.Klampaftis
(2019) Self-cleaning performance of superhydrophobic hot-embossed �uoropoly-
mer �lms for photovoltaic modules, Solar Energy Materials & Solar Cells 189,
188�196.

J149 S.Dottermusch, D.Busko, U.W.Paetzold, B.S.Richards (2019) Exposure de-
pendent optical properties of Nanoscribe IP-Dip photoresist layers, Optics Let-
ters 44(1), 29�33.

J150 I.M.Hossain, D.Hudry, F.Mathies, T.Abzieher, S.Moghadamzadeh, D.Rueda-
Delgado, F. Schackmar, M.Bruns, R.Andriessen, T.Aernouts, F. di Giacomo,
U. Lemmer, B.S.Richards, U.W.Paetzold, A.Hadipour (2019) Scalable pro-
cessing of low-temperature TiO2 nanoparticles for high-e�ciency perovskite so-
lar cells, ACS Applied Energy Materials 2(1), 47�58.

J151 M.Langenhorst, B. Sautter, R. Schmager, J. Lehr, E.Ahlswede, M.Powalla,
U. Lemmer, B.S.Richards, U.W.Paetzold (2019) Energy yield of all thin-�lm
perovskiteCIGS tandem solar modules, Progress in Photovoltaics 27(4), 290�
298. (front cover).

J152 D.Hudry, R. Popescu, D.Busko, M. 
Diaz-Lopez, M.Abeykoon, H. Störmer,
P. Bordet, D.Gerthsen, I.A. 
Howard, B.S.Richards (2019) Interface disorder
in large single- and multi-shell upconverting nanocrystals, Journal of Materials
Chemistry C 7(5), 1164�1172 (front cover).

21



Publications Journal Articles cont.

J153 G.Gao, D.Busko, R. Joseph, I.A.Howard, A.Turshatov, B.S.Richards (2019)
Highly quantum yield single-band green upconversion in La2O3:Yb3+:Ho3+ mi-
crocrystals for anticounterfeiting and plastic recycling, Particle and Particle Sys-
tems Characterization 36, 1800462.

J154 S. Schlisske, F.Mathies, D.Busko, N. Strobel, T.Rödelmeier, B.S.Richards,
U. Lemmer, U.W.Paetzold, G.Hernandez-Sosa, E.Klampaftis (2019) Design
and color �exibility for inkjet-printed perovskite photovoltaics, ACS Applied En-
ergy Materials 2, 764�769.

J155 T.Abzieher, S.Moghadamzadeh, F. Schackmar, H. Eggers, F. Sutterlüti,
A. Farooq, R. Schmager, A.Mertens, L.Klohr, J.A. Schwenzer, M.Hetterich,
U. Lemmer, B.S.Richards, M.Powalla, U.W.Paetzold (2019) Electron-beam-
evaporated nickel oxide hole transport layers for perovskite-based photovoltaics,
Advanced Energy Materials 9, 1802995 (front cover).

J156 U.W.Paetzold, T.Abzieher, I. Hossain, H. Eggers, F. Schackmar, S. Ternes,
B.S.Richards, U. Lemmer, I.A.Howard (2019) Coated and printed perovskites
for photovoltaic applications, Advanced Materials 31(26), 1806702 (invited
review).

J157 M.Lin, L.J.Xie, Z.Wang, B.S.Richards, G.Gao, J. Zhong (2019) Facile
synthesis of mono-disperse sub-20 nm NaY(WO4)2:Er3+:Yb3+ upconversion
nanoparticles: a new choice for nanothermometry, Journal of Materials Chem-
istry C 7, 2971�2977.

J158 P.Brenner, O.Bar-On, M. Jakoby, I. Allegro, B.S.Richards, U.W.Paetzold,
I.A.Howard, J. Scheuer, U. Lemmer (2019) Continuous wave ampli�ed sponta-
neous emission in phase-stable lead halide perovskites, Nature Communications
10, 988.

J159 D.Hudry, I.A.Howard, R. Popescu, D.Gerthsen, B.S.Richards (2019)
Structure-property relationships in lanthanide-doped upconverting nanocrystals:
recent advances in understanding core-shell structures, Advanced Materials 31,
1900623 (invited review).

J160 J. Shen, A. Jeihanipour, B.S.Richards, A.I. Schäfer (2019) Renewable energy
powered membrane technology: Experimental investigation of system perfor-
mance with variable module size and �uctuating energy, Separation and Pu-
ri�cation Technology 221, 64�73.

J161 S.Yu, B. Fritz, S. Johnsen, D.Busko, B.S.Richards, M.Hippler, G.Wiegand,
Y.Tang, Z. Li, U. Lemmer, H.Hölscher, G.Gomard (2019) Enhanced photolu-
minescence in quantum dots -porous polymer hybrid �lms fabricated by micro-
cellular foaming, Advanced Optical Materials 2019, 1900223.

J162 R. Schmager, M. Langenhorst, J. Lehr, U. Lemmer, B.S.Richards,
U.W.Paetzold (2019) Methodology of energy yield modelling of perovskite-based
multi-junction photovoltaics, Optics Express 27(8), A507�A523.

J163 S.Dottermusch, R. Schmager, E.Klampaftis, B.S.Richards, U.W.Paetzold
(2019) Micro-cone textures for improved light in-coupling and retrore�ection-
inspired light-trapping at the front surface of solar modules, Progress in Photo-
voltaics 27(7), 593�602.

22



Publications Journal Articles cont.

J164 R.Haldar, A.Mazel, M.Krstic, Q. Zhang, M. Jakoby, B.S.Richards,
I.A.Howard, N. Jung, D. Jacquemin, W.Wenzel, S.Diring, F.Odobel, C.Wöll
(2019) A de novo strategy for predictive crystal engineering to tune excitonic
coupling, Nature Communications 10, 2048.

J165 M.Adams, M.Kozlowska, N.Baroni, M.Oldenburg, R.Ma, D.Busko,
A.Turshatov, G. Emandi, M.O. Senge, R.Haldar, C.Wöll, G.U.Nienhaus,
B.S.Richards, I.A.Howard (2019) Highly e�cient one-dimensional triplet
exciton transport in a palladium�porphyrin-based surface-anchored metal�or-
ganic framework, ACS Applied Materials & Interfaces 11, 15688�-15697 (front
cover).

J166 S.Gharibzadeh, B.Abdollahi Nejand, M. Jakoby, T.Abzieher, D.Hauschild,
S.Moghadamzadeh, J.A. Schwenzer, P. Brenner, R. Schmager, A.Abbas
Haghighirad, L.Weinhardt, U. Lemmer, B.S.Richards, I.A.Howard,
U.W.Paetzold (2019) Record open-circuit voltage wide-bandgap perovskite
solar cells utilizing 2D/3D perovskite heterostructure, Advanced Energy
Materials 9, 1803699 (back cover).

J167 L.Mwakyusa, M.Neuwirth, U.W.Paetzold, B.S.Richards, M.Hetterich
(2019) CZTSe solar cells prepared by co-evaporation of multilayer Cu-
Sn/CZTSe/ZnSe/CZTSe stacks, Physica Scripta 94, 10500.

J168 C.Kruck, P.Nazari, C.Dee, B.S.Richards, A.Turshatov, M. Seitz (2019) Ef-
�cient ytterbium near-infrared luminophore based on a nondeuterated ligand,
Inorganic Chemistry 58, 6959�6965.

J169 D.A. Jacobs, M. Langenhorst, F. Sahli, B.S.Richards, T.P.White, C.Ballif,
K.R.Catchpole, U.W.Paetzold (2019) Light management: a key to high-
e�ciency perovskite/silicon tandem photovoltaics, Journal of Physical Chem-
istry Letters 10, 3159�3170.

J170 D.Hudry, R. Popescu, D.Busko, D.Gerthsen, I.A.Howard, B.S.Richards
(2019) Enhanced energy migration strategy in upconverting nanocrystals: color-
tuning with high quantum yield, Journal of Materials Chemistry C 7, 7371�7377.

J171 T.Abzieher, J.A. Schwenzer, S.Moghadamzadeh, F. Sutterlüti, I.M.Hossain,
M.Pfau, E. Lotter, M.Hetterich, U. Lemmer, B.S.Richards, M.Powalla,
U.W.Paetzold (2019) E�cient all-evaporated pin-perovskite solar cells: a
promising approach towards industrial large-scale fabrication, IEEE Journal of
Photovoltaics 9, 1249�1257.

J172 M. Jakoby, B.S.Richards, U. Lemmer, and I.A.Howard (2019) Investigations
of singlet and triplet di�usion in thermally-activated delayed �uorescence emit-
ters: Implications for hyper�uorescence, Physical Review B 100, 045303.

J173 S. Li, Y-H.Cai, A.I. Schäfer, B.S.Richards (2019) Renewable energy powered
membrane technology: a review of the reliability of photovoltaic-powered mem-
brane system components for brackish water treatment, Applied Energy 253,
113524.

J174 R.E. Joseph, C. Jiménez, D.Hudry, G.Gao, D.Busko, D.Biner, A.Turshatov,
K.Krämer, B.S.Richards, I.A.Howard (2019) Critical power density: A met-
ric to compare the excitation power density dependence of photon upconversion
in di�erent inorganic host materials, The Journal of Physical Chemistry A
123(31), 6799�6811.

23



Publications Journal Articles cont.

J175 R. Schmager, I.M.Hossain, F. Schackmar, B.S.Richards, G.Gomard,
U.W.Paetzold (2019) Light coupling to quasi-guided modes in nanoimprinted
perovskite solar cells, Solar Energy Materials & Solar Cells 201, 110080.

J176 R.Lyubimenko, D.Busko, B.S.Richards, A.I. Schäfer, A.Turshatov
(2019) E�cient photocatalytic removal of water-borne pollutants using a
metalloporphyrin-poly(vinylidene �uoride) hybrid membrane in a �ow-through
reactor, ACS Applied Materials & Interfaces 11, 31763�31776.

J177 S.Ternes, T.Börnhorst, J. Schwenzer, I. Hossain, T.Abzieher, W.Mehlmann,
U. Lemmer, P. Scharfer, W. Schabel, B.S.Richards, U.W.Paetzold, (2019)
Drying dynamics of solution-processed perovskite thin-�lm photovoltaics: in situ
characterization, modeling, and process control, Advanced Energy Materials 9,
1901581.

J178 M.Langenhorst, D.Ritzer, F.Kotz, P.Risch, S.Dottermusch, A.Roslizar,
R. Schmager, B.S.Richards, B.Rapp, U.W.Paetzold (2019) Liquid glass for
photovoltaics: multi-functional front cover glass for solar modules, ACS Applied
Materials & Interfaces 11, 35015�35022.

J179 D.Rueda-Delgado, I.M.Hossain, M. Jakoby, J.A. Schwenzer, I.A.Howard,
B.S.Richards, U. Lemmer, U.W.Paetzold (2019) Solution-processed and evap-
orated C60 interlayers in perovskite photovoltaics, Organic Electronics 105526.

J180 H.Taherianfard, G.-W.Kim, F. Ebadi, T.Abzieher, K.Choi, U.W.Paetzold,
B.S.Richards, A.Alrhman Eliwi, F. Tajabadi, N.Taghavinia, M.Malekshahi
Byranvand (2019) Perovskitehole transport layer interface improvement by sol-
vent engineering of spiro-OMeTAD precursor solution, ACS Applied Materials
& Interfaces 11, 44802�44810.

J181 S.Moghadamzadeh, I. Hossain, M. Jakoby, B.A.Nejand, D.Rueda-Delgado,
J. Schwenzer, S.Gharibzadeh, T.Abzieher, A.A.Haghighirad, I.A.Howard,
B.S.Richards, U. Lemmer, U.W.Paetzold (2020) Spontaneous enhancement
of the stable power conversion e�ciency in perovskite solar cells, Journal of
Materials Chemistry A 8, 670�682.

J182 S. Li, A.Voigt, A.I. Schäfer, B.S.Richards (2020) Renewable energy powered
membrane technology: Energy bu�ering control system for improved resilience
to periodic �uctuations of solar irradiance, Renewable Energy 149, 877�889.

J183 B.A.Nejand, I.M.Hossain, M. Jakoby, S.Moghadamzadeh, T.Abzieher,
S.Gharibzadeh, J.A. Schwenzer, P.Nazari, F. Schackmar, U. Lemmer,
B.S.Richards, I.A.Howard, U.W.Paetzold (2020) Vacuum-assisted growth of
low-bandgap FA0.8MA0.2Sn0.5Pb0.5I3 thin-�lms for all-perovskite tandem solar
cells, Advanced Energy Materials 10, 1902583 (back cover).

J184 H.Eggers, F. Schackmar, T.Abzieher, Q. Sun, U. Lemmer, Y.Vaynzof,
B.S.Richards, G.Hernandez-Sosa, U.W.Paetzold (2019) Inkjet-printed
micrometer-thick perovskite solar cells with large columnar grains, Advanced
Energy Materials, 1903184.

J185 R. Schmager, J. Roger, J. Schwenzer, F. Schackmar, T.Abzieher, M.Byranvand.
B.A.Nejand, M.Worgull, B.S.Richards, and U.W.Paetzold (2020) Laminated
perovskite photovoltaics: Enabling novel layers combinations and device archi-
tectures, Advanced Functional Materials, 1907481.

24



Publications Journal Articles cont.

J186 J. Lehr, M. Langenhorst, R. Schmager, S.Kirner, U. Lemmer, B.S.Richards,
C. Case, U.W.Paetzold (2020) Energy yield of bifacial textured perovskite/silicon
tandem perovskite modules, Solar Energy Materials & Solar Cells 208, 110367.

J187 T.Duong, H. Pham, T.C.Kho, P. Phang, K.C. Fong, D.Yan, Y.Yin,
J. Peng, M.A.Mahmud, S.Gharibzadeh, B.Abdollahi Nejand, N.Moza�ari,
Y.Wu, H. Shen, J. Zhang, H.X.Mai, W. Liang, C. Samundsett, M. Stocks,
K.McIntosh, G.Andersson, B.S.Richards, U.W.Paetzold, A.Ho-Ballie,
Y. Liu, D.Macdonald, A.Blakers, J.Wong-Leung, T.White, K.Weber,
K.Catchpole (2019) High E�ciency Perovskite-Silicon Tandem Solar Cells: Ef-
fect of Surface Coating versus Bulk Incorporation of 2D Perovskite, Advanced
Energy Materials, 1903533.

J188 J.A. Schwenzer, L.Rakocevic, T.Abzieher, D.P.Rueda-Delgado,
S.Moghadamzadeh, S.Gharibzadeh, I.M.Hossain, R.Gehlhaar,
B.S.Richards, U. Lemmer, U.W.Paetzold (2020) Towards stable per-
ovskite solar cell architectures: Robustness against temperature variations of
real world conditions, IEEE Journal of Photovoltaics 10, 777�784 .

J189 D.Beri, M. Jakoby, I.A.Howard, D.Busko,B.S.Richards, A.Turshatov (2020)
Improved photon absorption in dye-functionalized silicon nanocrystals synthe-
sized via microwave-assisted hydrosilylation, Dalton Transactions 49, 2290�
2299.

J190 M.Payandeh, V.Ahmadi, P.Nazari, F.Ansari, F.Arabpour, P. Brenner,
U. Lemmer, I.A.Howard, B.S.Richards, U.W.Paetzold, B.A.Nejand (2020)
Bright perovskite light-emitting diodes using a printable silver micro-�ake con-
tact, ACS Applied Materials & Interfaces 12, 11428�11437.

J191 O.Franco, M. Jakoby, R.V. Schneider, F.Hundemer, D.Hahn, B.S.Richards,
S. Bräse, M.A.R.Meier, U. Lemmer, I.A.Howard (2020) Sensitizing TADF ab-
sorption using variable length oligo(phenylene ethynylene) antennae, Frontiers
in Chemistry 8, Article 126.

J192 D.S. Saleta Reig, B.Grauel, V.A.Konyushkin, A.N.Nakladov, P.P. Fedorov,
D.Busko, I.A.Howard, B.S.Richards, U.Resch-Genger, S.V.Kuznetsov,
A.Turshatov, C.Würth (2020) Upconversion properties of SrF2:Yb3+,Er3+ sin-
gle crystals, Journal of Materials Chemistry C 8, 4093�4101.

J193 S.Gharibzadeh, I.M.Hossain, P. Fassl, B.A.Nejand, T.Abzieher, M. Schultes,
E.Ahlswede, P. Jackson, M.Powalla, S. Schäfer, M.Rienäcker, T.Wietler,
R. Peibst, U. Lemmer, B.S.Richards, U.W.Paetzold (2020) 2D3D het-
erostructure for semitransparent perovskite solar cells with engineered bandgap
enables e�ciencies exceeding 25% in 4-terminal tandems with silicon and CIGS,
Advanced Functional Materials, 1909919.

J194 I.M.Hossain, Y.Donie, R. Schmager, M.S.Abdelkhalik, M.Rienäcker,
T.F.Wietler, R. Peibst, A.Karabanov, J. Schwenzer, S.Moghadamzadeh,
U. Lemmer, B.S.Richards, G.Gomard, U.W.Paetzold (2020) Nanostructured
front electrodes for perovskite/c-Si tandem photovoltaics, Optics Express 28,
8878�8897.

J195 N.Kiseleva, P.Nazari, C.Dee, D.Busko, B.S.Richards, M. Seitz, I.A.Howard,
A.Turshatov (2020) Lanthanide sensitizers for large anti-Stokes shift NIR-to-
VIS triplet-triplet annihilation photon upconversion, Journal of Physical Chem-
istry Letters 11, 2477�2481.

25



Publications Journal Articles cont.

J196 H.Mescher, F. Schackmar, H. Eggers, T.Abzieher, M. Zuber, E.Hamann,
T.Baumbach, B.S.Richards G.Hernandez-Sosa, U.W.Paetzold, U. Lemmer
(2020) Flexible inkjet-printed triple cation perovskite x-ray detectors, ACS Ap-
plied Materials & Interfaces 12(13), 15774�15784.

J197 T.E.Berger, C.Regmi, A.I. Schäfer, B.S.Richards (2020) Photocatalytic
degradation of organic dye via atomic layer deposited TiO2 on ceramic mem-
branes in single-pass �ow-through operation, Journal of Membrane Science 604,
118015.

J198 T.Masuda, M. Iyoda, Y.Yasumatsu, S.Dottermusch, I.A.Howard,
B.S.Richards, J.-F. Bisson, M.Endo (2020) A fully-planar solar-pumped
laser based on luminescent solar collector, Communications Physics 3, 60.

J199 R.Lyubimenko, B.S.Richards, A.Turshatov, A.I. Schäfer (2020) Separation
and degradation detection of nanogram concentrations of radiolabelled steroid
hormones using combined liquid chromatography and �ow scintillation analysis,
Scienti�c Reports 10, 7095.

J200 W.Yan, Y.Guo, D.Beri, S.Dottermusch, H.Chen, B.S.Richards (2020) Ex-
perimental determination of complex optical constants of air-stable inorganic
CsPbI3 perovskite thin �lms, Physica Status Solidi -Rapid Research Letters,
2000070.

J201 W.Yan, L.Mao, P. Zhao, A.Mertens, S.Dottermusch, H.Hu, Z. Jin,
B.S.Richards (2020) Determination of complex optical constants and pho-
tovoltaic device design of all-inorganic CsPbBr3 perovskite thin �lms, Optics
Express 28(10) 15706�15717.

J202 A.Roslizar, S.Dottermusch, R. Schmager, M.Guttmann, G.Gomard,
H.Hölscher, B.S.Richards, U.W.Paetzold (2020) Hot-embossed microcone-
textured �uoropolymer as self-cleaning and anti-re�ective photovoltaic module
covers, Solar Energy Materials & Solar Cells 214, 110582.

J203 J.Woidasky, I. Sander, A. Schau, J.Mösslein, P.Wendler, D.Wacker,
G.Gao, D.Kirchenbauer, V.Kumar, D.Busko, I.A.Howard, B.S.Richards,
A.Turshatov, S.Wietho�, C. Lang-Koetz (2020) Inorganic �uorescent marker
materials for identi�cation of post-consumer plastic packaging, Resources,
Conservation and Recycling 161, 104976.

J204 F. Schackmar, H. Eggers, M
,Frericks, B.S.Richards, U. Lemmer,
G.Hernandez-Sosa, U.W.Paetzold (2020) Perovskite solar cells with all-
inkjet-printed absorber and charge transport layers, Advanced Materials
Technologies, 2000271.

J205 N.Katumo, G.Gao, F. Laufer, B.S.Richards, I.A.Howard (2020)
Smartphone-based luminescent thermometry via temperature-sensitive de-
layed �uorescence from Gd2O2S:Eu+3+, Advanced Optical Materials, 2000507.

J206 L.P.Mwakyusa, L. Leist, M.Rinke, A.Welle, U.W.Paetzold, B.S.Richards,
M.Hetterich (2020) Impact of silver incorporation at the back contact of kesterite
solar cells on structural and device properties, Thin Solid Films 709, 138223.

J207 R.Haldar, Z. Fu, R.E. Joseph, D.Herrero, L.Martín-Gomis, B.S.Richards,
I.A.Howard, A. Sastre-Santos, C.Wöll (2020) Guest-responsive polaritons in
porous framework: chromophoric sponges in optical QED cavities, Chemical
Sciences 11, 7972�7978.

26



Publications Journal Articles cont.

J208 D.Beri, M. Jakoby, D.Busko, B.S.Richards, A.Turshatov (2020) Enhancing
singlet oxygen generation in conjugates of silicon nanocrystals and organic pho-
tosensitizers, Frontiers in Chemistry 8, 567 (Editor's Pick 2021).

J209 R.Haldar, M. Jakoby, M.Kozlowska, M.Rahman Khan, H.Chen, Y. Pramudya,
B.S.Richards, L.Heinke, W.Wenzel, F.Odobel, S.Diring, I.A.Howard,
U. Lemmer, C.Wöll (2020) Tuning optical properties by controlled aggregation:
Electroluminescence assisted by thermally-activated delayed �uorescence from
thin �lms of crystalline chromophores, Chemistry -A European Journal 26(71),
17016�17020.

J210 Y.-A.Boussouga, B.S.Richards, A.I. Schäfer (2021) Renewable energy powered
membrane technology: System resilience under solar irradiance �uctuations,
Journal of Membrane Science 617, 118452.

J211 N.Kiseleva, D.Busko, B.S.Richards, M.A. Filatov, A.Turshatov (2020) De-
termination of upconversion quantum yields using charge-transfer state �uo-
rescence of heavy-atom-free sensitizer as a self-reference, Journal of Physical
Chemistry Letters 11, 6560�6566.

J212 M.M.Byranvand, F.Behboodi-Sadabad, A.A.Eliwi, V.Trouillet, A.Welle,
S. Ternes, I.M.Hossain, M.R.Khan, J.A. Schwenzer, A. Farooq, B.S.Richards,
J. Lahann, U.W.Paetzold (2020) Chemical vapor deposited polymer passivation
layer for e�cient and stable planar perovskite solar cells, Journal of Materials
Chemistry A 8, 20122�20132.

J213 Z. Li, D.Hudry, R.Heid, A. Said, D. Lee, R. Popescu, D.Gerthsen, K.Krämer,
D.Busko, I.A.Howard, B.S.Richards, F.Weber (2020) Phonon density of
states in lanthanide-based nanocrystals, Physical Review B 102, 165409.

J214 M.Kozlowska, Y. Pramudya, M. Jakoby, S.Heidrich, L. Pan, B.S.Richards,
I.A.Howard, C.Wöll (2021) Crystalline assembly of perylene in metal�organic
framework thin �lm: J-aggregate or excimer? Insight into the electronic struc-
ture, Journal of Physics: Condensed Matter 33, 034001.

J215 R.E. Joseph, D.Hudry, D.Busko, D.Biner, A.Turshatov, K.Krämer,
B.S.Richards, I.A.Howard (2021) Bright constant colour upconversion
based on dual 980 and 1550 nm excitation of SrF2:Yb3+,Er3+ and β-
NaYF4:Yb3+,Er3+ micropowders; considerations for persistence of vision dis-
plays, Optical Materials 111, 110598.

J216 G.Gao, D.Busko, N.Katumo, R. Joseph, E.Madirov, A.Turshatov,
I.A.Howard, B.S.Richards (2020) Ratiometric luminescent thermome-
try with excellent sensitivity over a broad temperature range utilizing the
absolute increase and decrease with temperature of thermally-assisted and
multiphoton upconversion in triply doped La2O3:Yb3+/Er3+/Nd3+, Advanced
Optical Materials, 2001901.

J217 M. Jakoby, S.Heidrich, L. 
Graf von Reventlow, C.Degitz, S.M. Suresh,
E. Zysman-Colman, W.Wenzel, B.S.Richards, I.A.Howard (2021)Method for
accurate experimental determination of singlet and triplet exciton di�usion be-
tween thermally activated delayed �uorescence molecules, Chemical Science, doi:
10.1039D0SC05190J.

J218 C.L.M.Hofmann, S. Fischer, E.H. Eriksen, B.Bläsi, C.Reitz, D.Yazicioglu,
I.A.Howard, B.S.Richards, J.G.Goldschmidt (2021) Upconversion enhance-
ment in 1D photonic crystals: bringing together theory and experiment, Nature
Communications 12, 104.

27



Publications Journal Articles cont.

J219 S. Li, A.P.S.G. de Carvalho, A.I. Schäfer, B.S.Richards (2021) Renewable en-
ergy powered membrane technology: Electrical energy storage options for a
photovoltaic-powered brackish water desalination system, Applied Sciences 11,
856 (Special Issue: Water Desalination Powered by Renewable Energy).

J220 E.I.Madirov, V.A.Konyushkin, A.N.Nakladov, P.P. Fedorov, T.Bergfeldt,
D.Busko, I.A.Howard, B.S.Richards, S.V.Kuznetsov, A.Turshatov (2021)
An up-conversion luminophore with high quantum yield and brightness based
on BaF2:Yb3+,Er3+ single crystals, Journal of Materials Chemistry C 9, 3493�
3503.

J221 P.Fassl, V. Lami, F.J. Berger, L.M.Falk, J. Zaumseil, B.S.Richards,
I.A.Howard, Y.Vaynzof, U.W.Paetzold (2021) Accurate quanti�cation of pho-
ton recycling in perovskite �lms reveals true internal luminescence quantum ef-
�ciency, Matter 4, 1391�1412.

J222 M. Jakoby, C.Beil, P.Nazari, B.S.Richards, M. Seitz, A.Turshatov,
I.A.Howard (2021) Rare-earth coordination polymers with multimodal lumines-
cence on the nano-, micro-, and milli-second time scales, iScience 24, 102207.

J223 R.Haldar, M.Kozlowska, M.Ganschow, S.Ghosh, M. Jakoby, H.Chen,
F.Ghalami, W.Xie, S.Heidrich, Y.Tsutsui, J. Freudenberg, S. Seki,
I.A.Howard, B.S.Richards, U. Bunz, M.Elstner, W.Wenzel, C.Wöll
(2021) Interplay of structural dynamics and electronic e�ects in an engineered
assembly of pentacene in a metal-organic framework, Chemical Science, 12,
4477�4483.

J224 I. Allegro, Y. Li, B.S.Richards, U.W.Paetzold, U. Lemmer, I.A.Howard
(2021) Bimolecular and Auger Recombination in Phase-Stable Perovskite Thin
Films from Cryogenic to Room Temperature and Their E�ect on the Ampli�ed
Spontaneous Emission Threshold, The Journal of Physical Chemistry Letters,
12, 2293�-2298.

J225 R.Lyubimenko, O.I.Gutierrez Cardenas, A.Turshatov, B.S.Richards,
A.I. Schäfer (2021) Photodegradation of steroid-hormone micropollutants in a
�ow-through reactor using Pd(II)-porphyrin-coated membranes, Applied Catal-
ysis B, 291, 120097.

J226 M.Kaiser, Y. Li, J. Schwenzer, M. Jakoby, M.Gerhard, M.Koch,
B.S.Richards, J.V.Milic, U.W.Paetzold, I.A.Howard (2021) How free
exciton-exciton annihilation lets bound exciton emission dominate the photolu-
minescence of 2D-perovskites under high-�uence pulsed excitation at cryogenic
temperatures, Journal of Applied Physics 129, 123101.

J227 N.Katumo, L.A.Ruiz-Preciado, V.Kumar, G.Hernandez-Sosa,
B.S.Richards, I.A.Howard (2021) Anti-counterfeiting labels with dy-
namic luminescent patterns and smartphone-readable decay lifetimes based on
Gd2O2S:Eu3+/Ti4+, Advanced Materials Technologies, 2100047.

J228 A.Farooq, M.R.Khan, T.Abzieher, A.Voigt, D. Lupascu, U. Lemmer,
B.S.Richards, U.W.Paetzold (2021) Photodegradation of triple-cation per-
ovskite solar cells: The role of spectrum and bias conditions, ACS Applied
Energy Materials 4(4), 3083�-3092.

J229 L.P.Mwakyusa, X. Jin, E.Müller, R.. Schneider, D.Gerthsen, M.Rinke,
U.W.Paetzold, B.S.Richards, M.Hetterich (2021) Phase evolution during an-
nealing of low-temperature co-evaporated precursors for CZTSe solar cell ab-
sorbers, Journal of Applied Physics 129, 153104.

28



Publications Journal Articles cont.

J230 S.Dottermusch, T.Masuda, M.Endo, B.S.Richards, I.A.Howard (2021) So-
lar pumping of �ber lasers with solid-state luminescent concentrators: Design
optimization by ray tracing, Advanced Optical Materials 9, 2100479 (invited,
front cover).

J231 B.S.Richards, D.Hudry, D.Busko, A.Turshatov, I.A.Howard (2021) Photon
upconversion for photovoltaics and photocatalysis: a critical review, Chemical
Reviews 121(15): 9165-�9195 (front cover).

J232 Y.Li, I. Allegro, M.Kaiser, A. Jagadeesh Malla, B.S.Richards, U. Lemmer,
U.W.Paetzold, I.A.Howard (2021) Exciton versus free carrier emission: Im-
plications for photoluminescence e�ciency and ampli�ed spontaneous emission
thresholds in quasi-2D and 3D perovskites, Materials Today 49: 35-�47.

J233 S.Ternes, F. Laufer, P. Scharfer, W. Schabel, B.S.Richards, I.A.Howard,
U.W.Paetzold (2021) Correlative in situ multi-channel imaging for large-area
monitoring of perovskite thin-�lm formation in high-throughput photovoltaic
production, Solar RRL, doi: 10.1002/solr.202100353.

J234 J.Woidasky, M.Auer, J. Schmidt, A.Kusch, J.Gasde, C. Lang-Koetz,
S.Wietho�, I. Sander, A. Schau, B.S.Richards, A.Turshatov, D.Busko,
A.Treick, P.Wendler, D.Kirchenbauer, D.Wacker, F. Fuchs, J.Moesslein
(2021) Tracer-Based-Sorting in der Verpackungs-Abfallwirtschaft, Müll und Ab-
fall 7, 371�378, doi: 10.37307/j.1863-9763.2021.07.05 (in German).

J235 H.Beygi, E.Madirov, R. Popescu, L. �tacková, P. �tacko, P.Klán,
B.S.Richards, D.Hudry, A.Turshatov (2021) Coordination mechanism
of cyanine dyes on the surface of coreactive shell β-NaGdF4:Yb3+,Er3+

nanocrystals and its role in enhancing upconversion luminescence, Journal of
Materials Chemistry C 9: 16313�16323 (invited).

J236 D.B.Ritzer, T.Abzieher, A.Basibüyük, T. Feeney, F. Laufer, S. Ternes,
B.S.Richards, S. Bergfeld, U.W.Paetzold (2021) Upscaling of perovskite solar
modules: The synergy of fully-evaporated layer fabrication and all-laser-scribed
interconnections, Progress in Photovoltaics, doi: 10.1002/pip.3489.

J237 D.Hudry, A.De Backer, R. Popescu, D.Busko, I.A.Howard, S. Bals, Y. Zhang,
A.P.Tardajos, S.Van Aert, D.Gerthsen, T.Altantzis, B.S.Richards (2021)
Interface pattern engineering in core-shell upconverting nanocrystals: shedding
light on critical parameters and consequences for the photoluminescence proper-
ties, Small, 2104441 (front cover).

J238 R. Singh, E.Madirov, D.Busko, I.M.Hossain, V.Konyushkin, A.Nakladov,
S.Kuznetsov, A. Farooq, S.Gharibzadeh, U.W.Paetzold, B.S.Richards,
A.Turshatov (2021) Harvesting sub-bandgap photons via up-conversion for per-
ovskite solar cells, ACS Applied Materials & Interfaces 13:46, 54874�-54883
(front cover).

J239 T.Masuda, K.Aoyagi, S.Dottermusch, I.A.Howard B.S.Richards, M.Endo
(2022) Light management for enhancing optical gain in a solar-pumped �ber
laser employing a solid-state luminescent solar concentrator, Advanced Photon-
ics Research 3, 2100214.

J240 M.Kaiser, Y. Li, I. Allegro, B.S.Richards, U.W.Paetzold, I.A.Howard (2021)
Interpreting the time-resolved photoluminescence of quasi-2D perovskites, Ad-
vanced Materials Interfaces, doi: 10.1002/admi.202101326.

29



Publications Journal Articles cont.

J241 A.Chauhan, S.Kataria, D.Busko, A.Turshatov, B.S.Richards (2021) Elu-
cidating the role of metal-ion co-doping towards boosting upconversion lumi-
nescence in gadolinium vanadate, Journal of Materials Chemistry C 9, 16709�
16720.

J242 A.A.Eliwi, M.M.Byranvand, P. Fassl, M.R.Khan, I.M.Hossain, M.Frericks,
S. Ternes, T.Abzieher, J.A. Schwenzer, T.Mayer, J.P.Hofmann,
B.S.Richards, U. Lemmer, M. Saliba, U.W.Paetzold (2021) Optimiza-
tion of SnO2 electron transport layer for e�cient planar perovskite solar cells
with very low hysteresis, Materials Advances, doi: 10.1039/D1MA00585E.

J243 A.Roslizar, J. Taddeucci, U.W.Paetzold, H.Hölscher, B.S.Richards (2022)
In�uence of wind speed on volcano ash removal from PV modules possessing a
self-cleaning cover �lm, IEEE Journal of Photovoltaics 12: 453�460.

J244 G.E.Arnaoutakis, E. Favilla, M.Tonelli, B.S.Richards (2022) Single crystal
monolithic up-converter solar cell device tandems with integrated optics, Journal
of the Optical Society of America B, 39: 239�247.

J245 V.Kumar, S.Dottermusch, A.Chauhan, B.S.Richards, I.A.Howard (2022)
Expanding the angle of incidence tolerance of unclonable anticounterfeiting la-
bels based on microlens arrays and luminescent microparticles, Advanced Pho-
tonics Research, 2100202.

J246 R.Lyubimenko, B.S.Richards, A.I. Schäfer, A.Turshatov (2022) Noble-metal-
free photosensitized membranes for continuous-�ow photochemical oxidation of
steroid hormone micropollutants under sunlight, Journal of Membrane Science
642, 119981.

J247 M.Quintanilla, E.Hemmer, J.Marques-Hueso, S.Rohani, G. Lucchini,
M.Wang, R.R. Zamani, V.Roddatis, A. Speghini, B.S.Richards, F.Vetrone
(2022) Cubic versus hexagonal � phase, size and morphology e�ects on
the photoluminescence quantum yield of NaGdF4:Er3+/Yb3+ upconverting
nanoparticles, Nanoscale 14, 192�1504.

J248 H.Eggers, S.Gharibzadeh, S.Koch, F. Schackmar, D.Ritzer, T.Abzieher,
B.S.Richards, U.W.Paetzold (2022) Perovskite solar cells with vivid, angle-
invariant and customizable inkjet-printed colorization for building-integrated
photovoltaics, Solar RRL, 210089.

J249 C.Yang, H.A.Atwater, M.A.Baldo, D.Baran, C.J. Barile, M.C.Barr,
M.Bates, M.G.Bawendi, M.R.Bergren, B.Borhan, C.J. Brabec, S. Brovelli,
V. Bulovi, P.Ceroni, M.G.Debije, J.-M.Delgado-Sanchez, W.-J.Dong,
P.M.Duxbury, R.C. Evans, S.R. Forrest, D.R.Gamelin, N.C.Giebink, X.Gong,
G.Gri�ni, F.Guo, C.K.Herrera, A.W.Y.Ho-Baillie, R.J.Holmes, S.-K.Hong,
T.Kirchartz, B.G. Levine, H. Li, Y. Li, D. Liu, M.A. Loi, C.K. Luscombe,
N.S.Makarov, F.Mateen, R.Mazzaro, H.McDaniel, M.D.McGehee,
F.Meinardi, A.Menéndez-Velázquez, J.Min, D.B.Mitzi, M.Moemeni, J.H.
Moon, A.Nattestad, M.K.Nazeeruddin, A.F.Nogueira, U.W.Paetzold,
D.L. Patrick, A. Pucci, B.P.Rand, E.Reichmanis, B.S.Richards, J. Roncali,
F.Rosei, T.W. Schmidt, F. So, C.-C.Tu, A.Vahdani, W.G.J.H.M. van Sark,
R.Verduzco, A.Vomiero, W.W.H.Wong, K.Wu, H.-L.Yip, X. Zhang, H. Zhao,
R.R. Lunt (2022) Consensus Statement: Standardized Reporting of Power-
Producing Luminescent Solar Concentrator Performance, Joule 6: 8-15.

30



Publications Journal Articles cont.

J250 N.Kiseleva, M.A. Filatov, J.C. Fischer, M.Kaiser, M. Jakoby, D.Busko,
I.A.Howard, B.S.Richards, A.Turshatov (2022) BODIPY-pyrene donor-
acceptor sensitizers for triplet-triplet annihilation upconversion: the impact
of BODIPY-core on upconversion e�ciency, Physical Chemistry Chemical
Physics, 24, 3568�3578 (2022 PCCP HOT Article).

J251 S.Ternes, J.Mohacsi, N. Lüdtke, H.M.Pham, M.Arslan, P. Scharfer,
W. Schabel, B.S.Richards, U.W.Paetzold (2022) Drying and Coating of
Perovskite Thin-Films: How to Control the Thin-Film Morphology in Scal-
able Dynamic Coating Systems, ACS Applied Materials & Interfaces 14,
11300�-11312.

J252 S. Li, M.Milia, A.I. Schäfer, B.S.Richards (2022) Renewable energy powered
membrane technology: Energy consumption analysis of ultra�ltration backwash
con�gurations, Separation & Puri�cation Technology 287, 120388.

J253 N.Katumo, K. Li, B.S.Richards, I.A.Howard (2022) Anti-counterfeiting labels
authenticated using only a smartphone: dual-color dynamic patterns of persis-
tent emission after visible excitation, Scienti�c Reports 12, 2100.

J254 B.Anvari, C.De Angelis, S.Huang, N. Litchinitser, T.-C. Poon, G. Scalari,
B.S.Richards, M.Peccianti (2022) Frontiers in Photonics Spot Light, Fron-
tiers in Photonics 3, 853456.

J255 V.Kumar, S.Dottermusch, N.Katumo, B.S.Richards, I.A.Howard (2022)
Unclonable anticounterfeiting labels based on microlens arrays and luminescent
microparticles, Advanced Optical Materials 10, 202102402 10.

J256 M.Kaiser, Y. Li, B.S.Richards, U.W.Paetzold, I.A.Howard (2022) Charge
Carrier and Exciton Dynamics in Perovskites Revealed by Time-Integrated Pho-
toluminescence after Double-Pulse Excitation, Advanced Materials Technologies
7, 202200152.

J257 B.Abdollahi Nejand, D.B.Ritzer, H.Hu, R. Schmager, S.Moghadamzadeh,
T. Feeney, R. Singh, R.Azmi, F. Laufer, F. Schackmar, T.Abzieher,
S.Gharibzadeh, E.Ahlswede, U. Lemmer, B.S.Richards, U.W.Paetzold
(2022) Scalable two-terminal all-perovskite tandem solar modules with a 19.1%
e�ciency, Nature Energy 7, 620�-630.

J258 R.Lyubimenko, A.Turshatov, A.Welle, P.G.Weidler B.S.Richards,
A.I. Schäfer (2023) Enhanced photocatalytic e�ciency via improved con-
tact in a solar-driven membrane reactor for steroid hormone removal, Chemical
Engineering Journal 451, part 2, 138449.

J259 T. Zhao, D.Busko, B.S.Richards, I.A.Howard (2022) Room-Temperature
Phosphorescence in Metal Organic Frameworks: In�uence of Triplet-Triplet An-
nihilation, Frontiers in Chemistry 10, 1010857.

J260 V.Kumar, F.Gota, J.Neyret, N.Katumo, A.Chauhan, S.Dottermusch,
B.S.Richards, I.A.Howard (2022) Smartphone Authentication of Unclonable
Anticounterfeiting Labels based on a Microlens Array atop a Microphosphor-
Doped Layer, Advanced Materials Technologies 8, 2201311.

J261 E.Madirov, D.Busko, H.Beygi Nasrabadi, D.Hudry, S.V.Kuznetsov,
V.A.Konyushkin, A.N.Nakladov, I.A.Howard, B.S.Richards, A.Turshatov
(2023) Upconversion reference material for quantum yield determination, Ad-
vanced Photonics Research 4, 2200187.

31



Publications Journal Articles cont.

J262 J. Fischer, C. Li, S. Hamer, L.Heinke, R.Herges, B.S.Richards, I.A.Howard
(2022) Surface anchored metal-organic frameworks and heterostructures char-
acterized by grazing-incidence wide-angle X-ray scattering, Advanced Materials
Interfaces 10, 2202259.

J263 B.Anvari, M.Celebrano, C.De Angelis, S. Huang, T.-C. Poon, B.S.Richards,
M.Peccianti (2022) Frontiers in Photonics Spot Light, Frontiers in Photonics 4,
1131853.

J264 S. Li, A.Voigt, Y.-H. Cai, A.I. Schäfer, B.S.Richards (2022) Renewable energy
powered membrane technology: Energy bu�ering control to reduce shut-down
events and enhance system resilience under di�erent solar days, Advanced Sus-
tainable Systems 7, 2300031 (front cover).

J265 D.B.Ritzer, B.Abdollahi Nejand, M.A.Preciado-Ruiz, S.Gharibzadeh, H.Hu,
A.Diercks, T. Feeney, B.S.Richards, T.Abzieher, U.W.Paetzold (2022)
Translucent perovskite photovoltaics for building-integration, Energy & Envi-
ronmental Science (accepted).

J266 E.Madirov, D.Busko, I.A.Howard, B.S.Richards, A.Turshatov (2023) Ab-
solute quantum yield for understanding upconversion and downshift lumines-
cence in PbF2:Er3+,Yb3+ crystals, Physical Chemistry Chemical Physics, doi:
10.1039/d3cp00936j.

J267 Y.Niyom, E.Madirov, N.Bhiri, A.Chauhan, B.S.Richards, A. Flood,
D.Crespy, A.Turshatov (2022) Short-wave infrared luminescence of
GdVO4:Yb3+,Er3+,Zn2+ nano- and microparticles, Optical Materials 140,
113833.

J268 B.S.Richards, I.A.Howard (2023) Luminescent solar concentrators for build-
ing integrated photovoltaics: Opportunities and Challenges, Energy & Environ-
mental Science 16, 3214�3239.

J269 F.Arteaga Cardona, N. Jain, R. Popescu, D.Busko, E.Madirov, B.A.Arús,
D.Gerthsen, A.De Backer, S. Bals, O.T.Bruns, A.Chmyrov, S.Van Aert,
B.S.Richards, D.Hudry (2023) Preventing cation intermixing enables 50%
quantum yield in sub-15 nm short-wave infrared-emitting rare-earth based core-
shell nanocrystals, Nature Communications 14, 4462.

J270 M.Endo, K.Yamamoto, S.Dottermusch, I.A.Howard, B.S.Richards,
T.Masuda (2023) Solar-pumped �ber laser employing a solid-state luminescent
solar collector, Optics Express 31, 26040�26053.

J271 C.S.Raota, S. Lot�, R. Lyubimenko, B.S.Richards, A.I. Schäfer (2023) Accel-
erated ageing method for the determination of photostability of polymer-based
photocatalytic membranes, Journal of Membrane Science, 686, 121944.

J272 A.Douzi, S. Slimi, E.Madirov, A.Turshatov, B.S.Richards, R.M. Solé,
M.Aguilé, F.Díaz, E. Ben Salem, X.Mateos (2023) Structure and luminescence
properties of Dy3+ doped quaternary tungstate Li3Ba2Gd3(WO4)8 for applica-
tions in wLEDs, RSC Advances 13, 23772-23787.

J273 K.Rajagopalan, E.Madirov, D.Busko, I.A.Howard, B.S.Richards,
H.C. Swart, A.Turshatov (2023) High quantum yield shortwave infrared
luminescent tracers for improved sorting of plastic waste, ACS Applied
Materials & Interfaces, doi: 10.1021/acsami.3c07387.

32



Publications Journal Articles cont.

J274 D.Meng, T. Zhao, D.Busko, A.C. Ergene, B.S.Richards, I.A.Howard (2023)
Tb and Eu in MOF-76: Elucidating the mechanisms responsible for the diver-
gent excellent and poor photoluminescence quantum yields, Advanced Optical
Materials (accepted).

33



Publications Journal Articles - submitted

J275 J.Chen, Q. Jin, Y.Donie, D.Busko, B.S.Richards, U. Lemmer (2023) En-
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