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Major Scientific Achievements
· Independent research since 2010
· 198 peer-reviewed journal articles
· H-index = 38, 3945 citations (excluding self-citations, Web of Science; H-index = 42 in Google Scholar) 

I’m currently heading the research group ‘Design & Synthesis of Organic Semiconductors’ (DSOS) at the Chemistry Department of Hasselt University. The group was founded in 2010, soon after my appointment at Hasselt University. Its key competences relate to the synthesis and characterization of organic semiconducting materials – conjugated polymers as well as small molecule chromophores – and their integration in optoelectronic devices and advanced healthcare applications. These activities are strongly embedded in the ‘Institute for Materials Research’ (IMO) of Hasselt University, facilitating interactions with materials and device physics experts and providing access to state of the art infrastructure for advanced materials research. We conduct both fundamental and more applied research and have a strong focus on Ph.D. training. Over the years, I have built a strong network and we have collaborated with numerous leading groups in the field of organic electronics.
Conjugated Polymer Synthesis
Since my arrival at Hasselt University in 2009, conjugated polymer synthesis and characterization has been at the centre of my research activities. We evolved from controlled (block co)polythiophene synthesis to state of the art push-pull copolymers and have always put a strong emphasis on material quality and the elucidation of structure-property relationships. In recent years, our work on the development of continuous flow polymerization protocols for the large-scale production of high-quality donor-acceptor copolymers and the elucidation of the importance of structural (notably homocoupling) defects on the performance of such polymers in devices have gained quite some attention from our peers. Some relevant publications: ACS Appl. Polym. Mater. 2020, 2, 4373 (DOI:10.1021/acsapm.0c00998), Adv. Electron. Mater. 2018, 1700481 (DOI:10.1002/aelm.201700481), J. Mater. Chem. A 2017, 5, 18166 (DOI:10.1039/C7TA05627C), Chem. Mater. 2015, 27, 3726 (DOI:10.1021/acs.chemmater.5b00939).
Organic Solar Cells
Over the past 10 years, my group has mainly worked on the development of photoactive materials for organic/polymer solar cells. Organic thin-film photovoltaics have strong potential as an innovative source of renewable energy, adding appealing features to classical solar cell technology, in particular in terms of architectural freedom (flexibility, reduced weight, colour, semitransparency), low-light performance, and low-cost (high-throughput) large-area production. Despite the impressive recent progress in the field, especially in terms of device efficiency (nowadays exceeding 19%), further dedicated research efforts are still required to enable successful market entrance. Over the years, we have addressed all three parts of the photovoltaic triangle, i.e. efficiency, stability, and cost, with dedicated (Ph.D.) research projects, pursuing the rationalization of structure-property relations. Noteworthy to mention are our efforts on the development of conjugated polyelectrolytes as charge-selective interlayers for organic photovoltaics. Some key publications: Joule 2021, 5, 2365 (DOI:10.1016/j.joule.2021.06.010), Adv. Energy Mater. 2020, 2002095 (DOI:10.1002/aenm.202002095), J. Mater. Chem. C 2018, 6, 500 (DOI:10.1039/C7TC05264B), Chem. Mater. 2015, 27, 1332 (DOI:10.1021/cm504391k), Adv. Energy Mater. 2013, 3, 1180 (DOI:10.1002/aenm.201300049).
Organic Photodetectors
More recently, our group has engaged in a number of projects directed towards near-infrared organic photodetectors (NIR-OPDs). For UV-visible light detection, OPDs can match and even surpass the performance of state of the art inorganic photodetectors. Unfortunately, organic materials generally show limited absorption in the NIR part of the spectrum. For this reason, we target novel NIR-absorbing materials for regular bulk heterojunction NIR-OPDs as well as organic cavity enhanced photodetectors, with the aim to elucidate the limitations of NIR photodetection based on organic semiconductors. Representative publications: Adv. Funct. Mater. 2021, 31, 2108146 (DOI: 10.1002/adfm.202108146), Adv. Mater. 2020, 2003818 (DOI:10.1002/adma.202003818), J. Mater. Chem. C 2020, 8, 10098 (DOI:10.1039/D0TC01435D), J. Mater. Chem. C 2018, 6, 11645 (DOI:10.1039/C8TC04164D).
Thermally Activated Delayed Fluorescence (TADF)
The TADF light emission principle enables to realize unique optical and electronic properties arising from the efficient thermal equilibration of the lowest singlet (S1) and triplet (T1) excited states of organic fluorophores. As a result, TADF-based organic light-emitting diodes show significantly upgraded device performances, comparable to those provided by traditional rare metal complexes. To realize efficient TADF, organic emitters require a very small energy difference (ΔEST) between their S1 and T1 excited states, which enhances the T1->S1 reverse intersystem crossing rate. Such excited state equilibration is attainable by intramolecular charge transfer within systems containing spatially separated donor and acceptor moieties. The critical point of this molecular design is the combination of a small ΔEST (≤ 100 meV) with a reasonable radiative decay rate (>106 s-1) to overcome competitive non-radiative pathways, leading to highly luminescent materials. In the DSOS group, advanced TADF materials are nowadays designed, synthesized, and characterized by a rational approach combining complementary computational and synthetic materials expertise. For the quantum-chemical calculations, we have a close collaboration with Prof. Benoît Champagne (University of Namur). Thorough photophysical understanding is pursued in collaboration with the group of Andy Monkman at Durham University. Representative publications: J. Mater. Chem. C 2022, 10, 5840 (DOI:10.1039/d1tc04913e), J. Mater. Chem. C 2022, 10, 4775 (DOI:10.1039/D1TC04885F), Dyes & Pigm. 2021, 190, 109301 (DOI:10.1016/j.dyepig.2021.109301), Phys.Chem.Chem.Phys. 2020, 22, 16387 (DOI:10.1039/D0CP02409K).
Bio-Imaging and Theranostics 
We have recently broadened our scope of activities to organic semiconducting materials for advanced healthcare. Towards this goal, we have started an internal collaboration with the groups of Anitha Ethirajan and Marcel Ameloot. The initial focus was on (luminescent) conjugated polymer nanoparticles for bio-imaging, but this has now been extended to fluorescence-guided photodynamic therapy. Representative publications: J. Mater. Chem. C 2022, 10, 9344 (DOI: 10.1039/D2TC01526A), ChemPhysChem 2021, 22, 1488–1496 (DOI:10.1002/cphc.202100269), Chem. Eur. J. 2020, 26, 15212–15225 (DOI:10.1002/chem.202002549), J. Colloid Interface Sci. 2017, 504, 527 (DOI:10.1016/j.jcis.2017.05.072).
Other Research Activities
Beyond these main lines of research, I also have a strong interest in the synthesis, basic spectroscopic properties, and applications of porphyrinoid materials (notably corrole macrocycles), specifically in relation to the organic electronics and advanced healthcare applications listed above. Detailed photophysical characterization of these materials is conducted in close collaboration with spectroscopists and theoretical chemists. My group has also worked on the decoration of boron-doped diamond films with organic chromophores and the elucidation of the charge-collection mechanism upon applying such functionalized diamond electrodes.
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197. 	“Benzothiadiazole-based push-pull copolymers – balancing synthetic complexity against organic solar cell efficiency”: Valkeneers, K.; Vandewal, K.; Maes, W.*, Org. Electron. 2022, 111, 106667 (IF2021 3.868) – DOI: 10.1016/j.orgel.2022.106667
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195. 	“meso-Ethynyl-extended push-pull type porphyrins for near-infrared organic photodetectors”: Gielen, S.; Cuesta, V.; Brebels, S.; Quill, T. J.; Vanderspikken, J.; Lutsen, L.; de la Cruz, P.; Vandewal, K.; Langa, F.; Maes, W.*, J. Mater. Chem. C 2022, 10, 10853–10859 (IF2021 8.067) – DOI: 10.1039/D2TC00588C
194.	“Inversion of aromaticity of NH-tautomers of free-bas corroles in the lowest triplet T1-state”: Gladkov, L. L.; Klenitsky, D. V.; Vershilovskaya, I. V.; Maes, W.; Kruk, M. M., J. Appl. Spectrosc. 2022, 89, 426–432 (in English) (IF2021 0.816) – DOI: 10.1007/s10812-022-01374-w
193.	“Balancing fluorescence and singlet oxygen formation in push-pull type near-infrared BODIPY photosensitizers”: Deckers, J.; Cardeynaels, T.; Doria, S.; Tumanov, N.; Lapini, A.; Ethirajan, A.; Ameloot, M.; Wouters, J.; Di Donato, M.; Champagne, B.; Maes, W.*, J. Mater. Chem. C 2022, 10, 9344–9355 (IF2021 8.067) – DOI: 10.1039/D2TC01526A
192.	“Dominant dimer emission provides colour stability for red thermally activated delayed fluorescence emitter”: Cardeynaels, T.; Etherington, M. K.; Paredis, S.; Batsanov, A. S.; Deckers, J.; Stavrou, K.; Vanderzande, D.; Monkman, A. P.; Champagne, B.; Maes, W.*, J. Mater. Chem. C 2022, 10, 5840–5848 (IF2021 8.067) – DOI: 10.1039/d1tc04913e
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190.	“A PDTPQx:PC61BM Blend with Pronounced Charge-Transfer Absorption for Organic Resonant Cavity Photodetectors – Direct Arylation Polymerization vs. Stille Polycondensation”: Vandermeeren, T.; Liu, Q.; Gielen, S.; Theunissen, D.; Frederix, S.; Van Landeghem, M.; Liu, Z.; Van den Brande, N.; D’Haen, J.; Vanderspikken, J.; Lutsen, L.; Vandewal, K.; Maes, W.*, Dyes & Pigm. 2022, 200, 110130 (IF2021 5.122) – DOI: 10.1016/j.dyepig.2022.110130	
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188.	“Quantum-chemical calculation and spectroscopic study of π-conjugation pathway in NH-tautomers of corrole free bases”: Klenitsky, D. V.; Gladkov, L. V.; Vershilovskaya, I. V.; Petrova, D. V.; Semeikin, A. S.; Maes, W.; Kruk, M. M., J. Appl. Spectrosc. 2022, 88, 1111–1118 (in English) (IF2021 0.816) – DOI 10.1007/s10812-022-01287-8
187.	“Tuning electronic and morphological properties for high performance, wavelength-selective organic near-infrared cavity devices”: Vanderspikken, J.; Liu, Q.; Liu, Z.; Vandermeeren, T.; Cardeynaels, T.; Gielen, S.; Van Mele, B.; Van den Brande, N.; Champagne, B.; Vandewal, K.; Maes, W.*, Adv. Funct. Mater. 2021, 31, 2108146 (IF2020 18.808) – DOI: 10.1002/adfm.202108146
186. 	“Wavelength-selective organic photodetectors”: Vanderspikken, J.; Maes, W.*; Vandewal, K., Adv. Funct. Mater. 2021, 31, 2104060 (IF2020 18.808) – DOI: 10.1002/adfm.202104060
185.	“Narrow electroluminescence linewidths for reduced non-radiative recombination in organic photovoltaics and near-infrared light-emitting diodes”: Liu, Q.; Smeets, S.; Mertens, S.; Xia, Y.; Maes, W.; Vandewal, K., Joule 2021, 5, 2365–2379 (IF2020 41.248) – DOI: 10.1016/j.joule.2021.06.010
184.	“Heavy-atom-free bay-substituted perylene diimide donor-acceptor photosensitizers”: Deckers, J.; Cardeynaels, T.; Champagne, B.; Maes, W.*, ChemPhysChem 2021, 22, 1488–1496 (IF2020 3.102) – DOI: 10.1002/cphc.202100269
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