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 Wenxian Li 

Influence of electronic structures of doped TiO2  
on their photocatalysis [Review@RRL – rrl solar] 
Phys. Status Solidi RRL 9(1), 10–27 (2015), DOI 10.1002/pssr.201409365 
The bandgap variation of TiO2 was summarized according to the dopant type and level in terms of
theoretical simulation accompanied with experimental verification. Some of the phenomenological
explanations of the experimental results are arbitrary and the theoretical models should be devel-
oped to explain the complex dependence of the process of photocatalysis on the semiconducting
properties, such as bandgap, Fermi level, charge transport, and surface states. 

 

 
 
 

 
Karen Wilken, Ulrich W. Paetzold, Matthias Meier, Nicole Prager,  
Matthias Fahland, Friedhelm Finger, and Vladimir Smirnov 

Nanoimprint texturing of transparent flexible  
substrates for improved light management  
in thin-film solar cells [Rapid Research Letter] 
Phys. Status Solidi RRL 9(4), 215–219 (2015), DOI 10.1002/pssr.201510040 
Transparent polymer substrates enable the fabrication of flexible solar cells at low cost, yet narrow
the choice of applied processes by additional requirements such as lower temperature limits. This
Letter presents a nanoimprint lithography approach to achieve efficient light management schemes
at low temperatures without deterioration of the optical properties of the substrate, significantly
improving the performance of flexible solar cells. 

 

 
 
 
 
 

 
B. Macco, M. F. J. Vos, N. F. W. Thissen, A. A. Bol,  
and W. M. M. Kessels 

Low-temperature atomic layer deposition  
of MoOx for silicon heterojunction solar cells  
[Rapid Research Letter – rrl solar] 
Phys. Status Solidi RRL 9(7), 393–396 (2015), DOI 10.1002/pssr.201510117 
High-quality MoOx films have been prepared by atomic layer deposition using (NtBu)2(NMe2)2Mo
and O2 plasma at temperatures between 50 °C and 200 °C. The films are amorphous, of high purity
and slightly substoichiometric with respect to MoO3. It has been demonstrated that the films are of
interest for selective hole contacts in silicon heterojunction solar cells.  

 

 
 
 

 
Calum Williams, Yunuen Montelongo, Jaime Oscar Tenorio-Pearl,  
Andrea Cabrero-Vilatela, Stephan Hofmann, William I. Milne,  
and Timothy D. Wilkinson 

Engineered pixels using active plasmonic holograms  
with liquid crystals [Rapid Research Letter] 
Phys. Status Solidi RRL 9(2), 125–129 (2015), DOI 10.1002/pssr.201409524 
The backplane of a typical liquid crystal on silicon (LCoS) pixel element is potentially underuti-
lized due to the large area available on the device. In this Letter, the authors explore the concept of
greatly enhancing capability with the integration of plasmonic holograms, composed of optical an-
tennae patterned on the surface. New levels of modulation capability can be achieved using these
holographic pixel elements. 
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 Xiaowen Zhang, Bingjie Mo, Fengjiao You, Xiujuan Zhou,  
Liming Liu, Honghang Wang, and Bin Wei 

Electroluminescence enhancement in ultraviolet  
organic light-emitting diode with graded  
hole-injection and -transporting structure  
[Rapid Research Letter] 
Phys. Status Solidi RRL 9(6), 353–357 (2015), DOI 10.1002/pssr.201510086 
The authors propose a graded hole-injection and transporting (HIT) structure for enhancing
the electroluminescence in ultraviolet organic light-emitting diodes (UV OLEDs). The graded HIT
of MoO3/N,N ′-bis(naphthalen-1-yl)-N,N ′-bis(phenyl)-benzidine (NPB)/MoO3/4,4′-bis(carbazol-9-
yl)bi-phenyl (CBP) is proven to remarkably promote the electroluminescence intensity and external
quantum efficiency. Thus, the authors demonstrate a simple and effective approach for construct-
ing an efficient UV OLED. 

 
 
 

 

 
 
 
 
 
 
 

 

Luke Mizzi, Keith M. Azzopardi, Daphne Attard, Joseph N. Grima,  
and Ruben Gatt 

Auxetic metamaterials exhibiting giant negative  
Poisson’s ratios [Rapid Research Letter] 
Phys. Status Solidi RRL 9(7), 425–430 (2015), DOI 10.1002/pssr.201510178 
In this paper a number of novel slit perforated systems with the potential to exhibit auxetic behav-
iour have been proposed. These systems, besides minimising material losses, have the added ad-
vantage of also exhibiting giant negative Poisson’s ratios, a property which had not been observed
until now in mechanical metamaterials created through perforations. 

 

 

 
 
 

 
E. Menéndez-Proupin, Carlos L. Beltrán Ríos, and P. Wahnón 

Nonhydrogenic exciton spectrum  
in perovskite CH3NH3PbI3 [Rapid Research Letter] 
Phys. Status Solidi RRL 9(10), 559–563 (2015), DOI 10.1002/pssr.201510265 
The standard Wannier–Mott hydrogenic model cannot describe the exciton spectrum in the photo-
voltaic perovskite CH3NH3PbI3. Instead, the Coulomb electron–hole interaction can be considered
as screened by a distance-dependent dielectric function. This interaction potential includes for-
mally the effects of lattice polarization induced by the exciton. This Letter shows that this model
can describe the exciton binding energy and the absorption spectrum accurately. 

 

  
Isil Ozfidan, A. D. Güçlü, Marek Korkusinski, and Pawel Hawrylak 

Theory of optical properties of graphene  
quantum dots [Review@RRL] 
Phys. Status Solidi RRL 10(1), 102–110 (2016), DOI 10.1002/pssr.201510335 

In this review, the authors present a theory of the optical properties of graphene quantum dots
(GQDs) with tunable band gaps. Concentrating on graphene quantum dots that possess a degener-
ate valence and conduction band edge, a characteristic exciton and biexciton spectrum is con-
structed and compared to the results with absorption experiments. In addition, optical spin block-
ade in quantum dots with tunable carrier density and magnetic moment is described.  


