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FORWARD  
It is with great pleasure that we welcome you all to Canada’s beautiful east 
coast and to Antigonish, NS to participate in the 22nd annual RISE 
Conference. We are excited to welcome RISE back to Atlantic Canada! We 
sincerely hope that over the next few days you are able to benefit from 
scientific discussion with some of the best researchers our country has to 
offer, coast to coast, as well as enjoy some of our notorious Maritime 
hospitality.  
 

   Dr. Geniece Hallett-Tapley (Co-Chair/Organizer) 
     Dr. Brian Wagner (Co-Chair/Organizer) 
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RISE 2017 Schedule 
 Thursday, August 17th  

4:15 – 5:15 pm Business Meeting (Faculty only, Schwartz 152) 

5:30 – 6:30 pm Meet and Greet Reception (Schwartz Gallery) 

7:00 pm Welcome Dinner - Main Street Café (Maritime Inn, 158 Main Street) 

 Friday, August 18th  

                                       NOTE: All talks are being held in Schwartz 152 

8:30 am 

Welcome and Introductions 
Dr. Brian Wagner (UPEI) 
Dr. Petra Hauf (StFX Dean of Science) 
Dr. James Cormier (Chair, StFX Dept. of Chemistry) 
 

9:00 am 
Jessica Mo, University of PEI (McMaster University) 
The Investigation of Non-Aqueous Solvents as a Potential Medium for 
Host-Guest Inclusion using Fluorescence Spectroscopy 

9:30 am 

 
Frances Gu, University of Saskatchewan (University of BC) 
Investigating the enhancement of S2 emission of Zinc 
Tetraphenylporphyrin with Silver Nanoparticles 

10:00 am 

 
Ruben Mirzoyan, University of BC (University of Toronto) 
A New Approach to Probing Weak Molecular Interactions: Investigating 
Halogen Bonding using Magnetic Circular Dichroism (MCD) 
Spectroscopy  
 

10:30 am Coffee Break 

11:00 am 

 
Jacob McNeil, Université de Québec à Montréal (University of PEI) 
Pushing the Boundaries of Iridium-Based and Metal-Free Photoredox 
Catalysis 

11:30 am 

 
Amir Yeganeh, University of Calgary (McMaster University) 
Distance Dependent Enhancement of Cyclodextrin-Gold-Nanoparticle 
Drug Delivery System 
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12:00 pm 
Ama Lawson, National Research Council, Ottawa (University of PEI) 
Synthesis, Characterization and Dye Quantification of the Surface of 
Silica Nanoparticles 

 
12:30 pm 

 
Lunch (Morrison Hall) 

2:00 pm 

 
Menandro Cruz, University of Ottawa (University of Toronto) 
Photoinduced Doping of Activated Glass Wool with Metal Nanoparticles 
for Organic Transformations 

2:30 pm 

 
Melissa Chassé, St. Francis Xavier University (McMaster University) 
Light- Induced Alcohol Oxidation via Gold Nanoparticle-Doped Niobium 
Oxide Perovskites 

3:00 pm 

 
Scott Foster, University of Toronto (University of Ottawa) 
The Effects of Halogen Substituents and Heteroatoms on the Kinetics 
of Catalyst Transfer Polycondensation of 3-Alkylchalcogenophenes 

3:30 pm Coffee Break 

3:45 pm 
 
Invited Speaker: Eva Hemmer (University of Ottawa) 
Shining a Light on Lanthanides in Materials and Molecules 

 
4:45 pm 

 
Group and Individual Photos (Grounds of Coady International 
Institute) 

 
6:00 pm 

 
Banquet (Charles V. Keating Centre, Conference Room A, Cash Bar 
Available) 
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The Investigation of Non-Aqueous Solvents as a Potential Medium for 
Hostguest Inclusion Using Fluorescence Spectroscopy 

Jessica L. C. Mo1,2 and Brian D. Wagner2 
1Department of Chemistry and Chemical Biology, McMaster University, 1280 Main St. W., Hamilton, ON, Canada 

2Department of Chemistry, University of Prince Edward Island, 550 University Ave., Charlottetown, PE, Canada 
 

Supramolecular chemistry is often defined as “chemistry beyond the molecule”. The field 

is focused on the association of molecules bound by intermolecular forces, such as hydrogen 

bonding and Van der Waals forces. Most supramolecular chemistry studies involving host-guest 

inclusion complexes have been performed in aqueous solvent. The presence of water serves as 

a driving force for inclusion due to its high polarity and ability to hydrogen bond, allowing the 

guest to enter the hydrophobic cavity of the host molecule. However, relatively few studies 

regarding host-guest complexation in non-aqueous solvents have been reported. In this project, 

we studied the possibilities of inclusion using non-aqueous solvents that share common 

physical properties with water. 

Using fluorescence spectroscopy as a means of identifying complexation, fluorescent 

guests were utilized to test for complexation with cyclodextrin hosts in a multiple non-aqueous 

solvents: namely dimethylformamide, formamide, dimethyl sulfoxide, propylene carbonate, 

trifluoroethanol, and glycerol. The results did not show significant host-guest complexation in 

any of the non-aqueous solvents used, for any host-guest pair, indicating that the properties of 

these non-aqueous solvents result in insufficient driving forces for inclusion to occur in these 

cases. From these results, an investigation on the various measures of solvent polarity, such as 

dielectric constant, and their abilities to predict guest fluorescence intensity was conducted. 

There was a poor correlation between fluorescence intensity and dielectric constant compared 

to other solvent parameters, indicating that the dielectric constant is a less reliable factor for 

predicting solvent polarity in terms of driving forces for host-guest complexation. Further 

investigation on physical properties of non-aqueous solvents could provide more insight for 

successful cyclodextrin complexation in the future.  

 
Figure 1. Depiction of a host-guest inclusion complex formed by a fluorescent napthalene guest and a cyclodextrin host leading to 
fluorescent enhancement. 

9:00 – 9:30 am 
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Investigating the Enhancement of S2 Emission of Zinc 
Tetraphenylporphyrin with Silver Nanoparticles 

Frances Gu,1,2 Amy Stevens,2 and Matthew Paige2 
1University of British Columbia, Department of Chemistry, 2036 Main Mall, Vancouver, BC Canada V6T 1Z1 

2University of Saskatchewan, Department of Chemistry, 110 Science Place, Saskatoon, SK Canada S7N 5C9 
 

Porphyrins are heterocycle organic molecules with an 

extensive aromatic system and have applications in medicine, 

electronics and supramolecular chemistry. Metalloporphyrins, 

such as Zinc Tetraphenylporphyrin (ZnTPP; Figure 1), are 

optically unique and exhibit S2- S0 as well as S1-S0 

fluorescence emission when excited via S2, in violation of 

Kasha’s rule.1 The S2 state is short-lived and emission is far 

weaker than that of S1. However, S2 emission has 

generated significant interest in applications involving photovoltaic devices for photon-

harvesting and energy pooling schemes, therefore methods for enhancing S2 emission is highly 

desirable. 

In this work, we have investigated the enhancement of S2-S0 emission in ZnTPP through 

interaction with metal nanoparticles through metal enhanced fluorescence. Silver nanoparticles 

can exhibit surface plasmons, which occur as a result of oscillation of surface electrons 

stimulated by incident light.2 Through this phenomenon, silver nanoparticles can transfer energy 

to neighboring molecules when there is sufficient spectral overlap between the two components. 

Absorption spectral overlap between the S2 band of ZnTPP with silver nanoparticles of an 

appropriate size has been hypothesized to enhance fluorescence emission of the corresponding 

energy level.3  

S2 emission accessed through direct excitation in ZnTPP in solution is weak in 

comparison to that of S1.4 However, our investigation demonstrates that the steady-state 

fluorescence spectra of ZnTPP in solid films show significant enhancement of the S2 emission 

when overlaid with silver nanospheres of different diameters. The nanoparticles with larger 

diameters have greater absorption spectral overlap with the S2 band of ZnTPP, and hence show 

greater enhancement of the corresponding fluorescence peak. 

1. Sauer, M., Hofkens, J. & Enderlein, J. Handbook of Fluorescence Spectroscopy and Imaging: From Ensemble to Single 

Molecules John Wiley & Sons (2010). 

2. Analyst, 2015, 140, 386 

3. Chem. Commun., 2013, 49, 3513 

4. Macromolecules 2010, 43, 709–715 7 

 

Figure 1- Zinc Tetraphenylporphyrin molecular structure.3 

9:30 – 10:00 am 
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A New Approach to Probing Weak Molecular Interactions: 
Investigating Halogen Bonding Using Magnetic Circular Dichroism 

(MCD) Spectroscopy 
Ruben Mirzoyan,1,2 Liheng Chen,2 and Pierre Kennepohl2 

1Department of Chemistry, University of Toronto, Toronto, ON 
2Department of Chemistry, University of British Columbia, Vancouver, BC 

 

The nature of the halogen bonding interaction has been heavily disputed in the past 

decade. Though computational studies have focused on the predominant importance of 

electrostatic contributions to bond strengths1 recent findings have shown a significant amount of 

covalent character for a presupposed “non-covalent” interaction.2 With the emergence of 

halogen bonding in the design and engineering of supramolecular and solid-state materials, the 

ability to effectively evaluate the degree of charge transfer in complex systems has become 

more important. This is particularly true in situations where magnetic and electronic properties 

are a prime motivation. In this work, we seek to explore the possibility of using a new 

spectroscopic probe, namely Magnetic Circular Dichroism (MCD) spectroscopy as a probe of 

covalency (i.e. charge transfer) in simple donor-acceptor systems of arenes and molecular 

iodine. The potential of quantifying the degree of charge transfer is a promising output from this 

method, making it a favourable tool compared to other spectroscopic techniques. 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Cavallo, G.; Metrangolo, P.; Milani, R.; Pilati, T.; Priimagi, A.; Resnati, G.;Terraneo, G. Chem. Rev. 2016 116 (4), 2478-2601 

2. Mustoe, C. L.; Yu, D.; Gunabalasingam, M.; Patrick, B. O.; Kennepohl, P. Faraday Discuss., 2017. 

 

 

10:00 – 10:30 am 
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Pushing the Boundaries of Iridium-Based and Metal-Free Photoredox 
Catalysis 

Jacob McNeill,1,2 Antoine Juneau,2 and Mathieu Frenette2 
1 Department of Chemistry, University of Prince Edward Island, 550 University Ave, Charlottetown, PEI 

2 Département de Chimie, Université du Québec à Montréal, 8888, Succursale Centre-Ville, Montréal, QU H3C 3P8 
 

Photoredox catalysis is an increasingly important strategy in the organic chemistry 

toolbox. For example, iridium and nickel photoredox has been applied by the MacMillan group, 

our group, and others to such diverse reactions as carbon-oxygen,1 carbon-nitrogen,2,3 and 

carbon-sulfur4 bond-forming cross-coupling reactions. As we continue to elucidate the complex 

mechanisms driving these reactions, we can attempt to push the boundaries of photoredox 

catalysis. 

Using Stern-Volmer quenching kinetics, our group has developed a preliminary method 

– based on our current understanding of the mechanisms involved – to help predict reactivity of 

compounds with the Ir photocatalyst through simple computational chemistry. Using this tool, 

our group has made strides to design novel photoredox reactions resulting in the formation of 

new carbon-carbon bonds. 

While iridium-based complexes remain efficient and powerful photocatalysts, iridium is 

exceedingly expensive. An inexpensive organic photocatalyst (4CzIPN) was proposed as a 

replacement for the expensive iridium-based catalysts in nickel co-catalysed carbon-nitrogen 

bond formation. In this investigation, we have discovered that reactive intermediates formed in 

these reactions can result in severe degradation of the photocatalyst. We also determined that 

the Ni complexes essential to the cross-coupling reactions can have a protective effect on the 

photocatalyst, slowing degradation during irradiation. This insight could help to better 

understand the mechanisms of these reactions and the nature of the reactive intermediates 

formed, and could prove useful in the future development and optimization of photoredox 

reactions. 

 

 

 

 

 
1 Terrett, J. et al. Nature, 2015, 524 (7565), 330-334.  
2 Oderinde, M. et al. Angew. Chem. Int. Ed. 2016, 128 (42), 13413-13417. 

3 Corcoran, E. B. et al. Science, 2016. 353 (6296), 279-283. 
4 Oderinde, M. et al. J. Am. Chem. Soc. 2016, 138 (6), 1760-1763 

11:00 – 11:30 am 
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Distance Dependent Enhancement of Cyclodextrin-Gold-Nanoparticle 
Drug Delivery System 

Amir Yeganeh1, Joanne Lam 2,3, Chang-Chun Ling3 and Belinda Heyne2                                                
1Department of Chemistry and Chemical Biology, McMaster University, ON, L8S 4L8, Canada 

2Laboratory for Photosciences, Chemistry Department, University of Calgary, AB, T2N 1N4, Canada 
3 Chemistry Department, University of Calgary, AB, T2N 1N4 

 

Over the past decade pharmaceutical research has focused on the use of host-guest 

chemistry as drug delivery systems. Amongst the different host systems, cyclodextrins are very 

popular due to their bio-compatibility. Our study investigated the inclusion complex of β-

cyclodextrin and Nile Red, as a prototype for a drug, as a new delivery system in which gold 

nanoparticles were introduced to allow for the ‘on-demand’ release of the drug via surface 

plasmon resonance (SPR) excitation. More precisely, the distance dependent enhancement of 

the drug release in presence of gold nanoparticles was examined. Thiol modified β-

cyclodextrins with chains of various lengths were previously synthesized. Using Zemplen-

deacetylation mechanism, we successfully functionalized the surface of 15 nm gold 

nanoparticles with the modified cyclodextrins. Modification of gold nanoparticles was confirmed 

using UV-Vis spectroscopy which showed roughly a 10 nm red shift in the plasmon resonance 

peak (530 nm). Using fluorescence spectroscopy, the interaction of Nile Red with the modified 

gold nanoparticles and their surface plasmon resonance effect was studied. Light irradiation 

experiments tested the efficacy of the system for drug release. Considering the biocompatibility 

of the gold nanoparticles and cyclodextrins, this system can be used for further studies with the 

goal of developing a nanodrug delivery system. 

 

 

 

 

 

 

 

 

 

 

 

11:30 am – 12:00 pm 
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Synthesis, Characterization and Dye Quantification of the Surface of Silica 
Nanoparticles 

Ama Lawson1,2 and Linda J. Johnston2 
1Department of Chemistry, University of Prince Edward Island, 550 University Ave, Charlottetown, PEI, C1A 4P3, Canada 

2National Research Council of Canada, Ottawa, ON, K1A 0R6 

This project focuses on the synthesis, characterization and quantification of dye conjugated to 

amine functionalized silica nanoparticles using dynamic light scattering (DLS) and UV/VIS and 

fluorescence spectroscopy.  Due to silica’s low toxicity, stability and its ability to conjugate to other 

macromolecules, silica nanoparticles are widely used in biomedical research. The quantification of 

surface reactive groups on nanoparticles is a basic question that must be addressed in order to produce 

materials with reproducible properties and to understand the interaction of the nanoparticles with their 

environment.  

Silica nanoparticles were synthesized using the Stober process and dynamic light scattering was 

used to measure the size and polydispersity. The zeta potential was measured to provide information 

about the charge on the nanoparticles.  Commercial100 nm silica nanoparticles as well as 100 nm silica 

nanoparticles synthesized in the NRC lab were functionalized with 3-aminoproplytriethoxysilane (APTES) 

to produce an aminated surface. The particles from Nanocomposix were functionalized to different 

degrees (10%, 50% and 100%). It is estimated that the maximum loading of amines is 2-2.5 amines/1 

nm2; this value plus the known surface area for the particles can be used to calculate the amount of 

amine needed to achieve different degrees of functionalization. APTES functionalized silica nanoparticles 

were modified with dansyl chloride in Toluene and their UV/VIS absorption were measured. Dansyl 

chloride’s extinction coefficient is low compared to other commonly used fluorescent dyes (3730 M-1 cm-1 

in ethanol). Its UV/VIS absorption also overlaps with the region where scattering from the nanoparticles is 

prominent. This made dansyl quantification on the silica surface quite challenging. The effect of 

synthesizing the dansyl modified particles in other solvents such as DCM, THF and acetone was also 

studied. Fluorescence data indicated a slight shift in wavelength for dansyl modified nanoparticles 

prepared in acetone and THF. This is consistent with literature studies of solvent effects on dansyl 

chloride fluorescence.    

Having a higher extinction coefficient (75000-88000 M-1cm-1) and higher quantum yield, 

Fluorescein Isothiocyanate (FITC) was used to modify the APTES functionalised particles in order to 

minimize or eliminate some of the challenges faced using dansyl chloride. FITC also absorbs at higher 

wavelength where scattering from the particles is less prominent. Since FITC is pH dependent, the 

absorption and fluorescence of FITC as a function of pH were measured to ensure that measurements 

were done at optimal pH. Based on these measurements, a sodium carbonate buffer of pH 10 was 

prepared and measurements were done in this buffer. Particles were dissolved in 0.2 M NaOH to 

eliminate scattering. Both absorbance and fluorescence measurements were taken for the intact and 

dissolved particles. The results showed that dissolution of particles may provide a more accurate 

determination of surface quantification and that the number of amino groups on that can be conjugated to 

dye is much less than the total number of amino groups on the surface of the silica particles.  

12:00– 12:30 pm 
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Photoinduced Doping of Activated Glass Wool with Metal 
Nanoparticles for Organic Transformations 

Menandro V. Cruz,1,2 Ayda Elhage,2 Anabel E. Lanterna,2 Juan C. Scaiano2 
1Department of Chemistry, University of Toronto, Toronto, Ontario M5S 3H6, Canada 

2Department of Chemistry and Biomolecular Sciences and Centre for Catalysis Research and Innovation, University 
of Ottawa, Ottawa, Ontario K1N 6N5, Canada 

 

 Investigation and development of various heterogeneous catalysts for different 

photochemical organic transformations have been of major interest due to their multiple 

advantages, such as easier and more effective catalyst recovery. Catalyst supports are 

frequently considered innocuous although many have proved to take an active role on the 

catalytic activity, sometimes in detriment of the catalyst efficiency. Crystal nanodiamonds (CND) 

are usually considered the most inert supports, but also expensive. The use of glass wool (GW) 

as a support for metal or metal technique developed in the Scaiano group a few years back1, 

and subsequently investigate their photocatalytic activity. Different acid/base treatments as well 

as surface functionalization of GW were explored. Treated GWs were then doped with three 

different metal (or metal oxide) nanoparticles and tested for photocatalytic organic 

transformations using UV or visible light. The MNP investigated were gold for secondary alcohol 

oxidation2, palladium for Sonogashira cross-coupling3 and cobalt for reductive dehalogenation. 

MNP doped GW catalysts were characterized by scanning electron microscopy, energy-

dispersive X-ray spectroscopy oxide nanoparticles (MNP) could be an interesting material for 

investigation as a cheaper alternative to expensive catalyst supports that, to the best of our 

knowledge, has never been explored. This project aims to activate and dope GW with different 

MNPs using a photochemical and diffuse reflectance spectroscopy. 

 

 

 

 

 

 

 
Scheme 1. Metal-doped GW catalysts and the photocatalytic transformations studied. 

 
(1) Marin, M.; McGilvray, K.; Scaiano, J. J. Am. Chem. Soc. 2008, 130, 16572-16584. 
(2) Hallett-Tapley, G.; Silvero, M.; Bueno-Alejo, C.; González-Béjar, M.; McTiernan, C.; Grenier, M.; Netto-Ferreira, J.; Scaiano, J. J. 
Phys. Chem. C 2013, 117, 12279-12288. 
(3) Ciriminna, R.; Pandarus, V.; Gingras, G.; Béland, F.; Demma Carà, P.; Pagliaro, M. ACS Sustainable Chemistry & Engineering 
2013, 1, 57-61. 

2:00  – 2:30 pm 
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Light-Induced Alcohol Oxidation via Gold Nanoparticle-Doped 
Niobium Oxide Perovskites 

Melissa Chassé,1,2 Geniece L. Hallett-Tapley2 

1Department of Chemistry and Chemical Biology, McMaster University, ON, L8S 4L8, Canada 
2 Department of Chemistry, St. Francis Xavier University, Antigonish, NS, B2G 2W5, Canada 

 

Alcohol oxidation is required for the industrial fabrication of products ranging from 

plastics to pharmaceuticals.1 Current methods use toxic organic solvents and harsh oxidants, 

ultimately resulting in a large excess of environmentally hazardous waste. As such, the creation 

of a greener method of comparable selectivity and efficiency would be beneficial. This project 

intended to create an alternative method using green oxidants and non-toxic photocatalysts. 

Niobium oxide perovskites, namely KNbO3, are attractive alternatives due to underdeveloped 

light-induced activity. However, due to the short half-life of the electron/hole pair, semiconductor 

materials commonly exhibit issues as efficient photocatalysts.2 By doping KNbO3 with gold 

nanoparticles (AuNPs), enhanced charge separation in the material can be achieved and the 

response of the semiconductor hybrid can also pushed into the visible region of the spectrum 

due to introduction of the AuNP surface plasmon resonance (λmax = 530 nm), as can be seen in 

Figure 1.3 Using AuNP@niobium oxide perovskites, conversions as high as 70% were obtained, 

comparable to the current methods used in industry. This contribution will further discuss the 

effects of variances in irradiation wavelength, base additives, electron acceptors, substituents, 

and reaction duration on the efficiency of alcohol photooxidation. 

 

 

Figure 1.  Schematic illustration of plasmon excitation of AuNP@KNbO3 to promote alcohol 
oxidation in the presence of H2O2 as the electron acceptor. 

 

1. Mitsudome, T.; Noujima, A.; Mizugaki, T.; Jitsukawa, K.; Kaneda, K. Adv. Synth. Catal. 2009, 351, 1890-1896. 
2. Primo, A.; Corma, A.; García, H. Phys. Chem. Chem. Phys. 2011, 13, 886-910. 
3. Hallett-Tapley, G.; Silvero, M.; Bueno-Alejo, C.; González-Béjar, M.; McTiernan, C.; Grenier, M.; Netto-Ferreira, J.; 

Scaiano, J. J. Phys. Chem. C 2013, 117, 12279-12288. 
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2:30  – 3:00 pm 
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The Effects of Halogen Substituents and Heteroatoms on the Kinetics 
of Catalyst Transfer Polycondensation of 3-Alkylchalcogenophenes 

 
Scott Foster1,2 

 and Dwight Seferos2 
1Department of Chemistry, University of Ottawa, Ottawa, ON, Canada 

2Department of Chemistry, University of Toronto, Toronto, ON, Canada 
 
 

 Catalyst transfer polycondensation (CTP) is arguably the only route to synthesize well-

defined high molecular weight conjugated polymers. CTP was initially reported and optimized 

for the synthesis of ubiquitous poly(3-alkylthiophene)s. In 2016, the Seferos group reported for 

the first time the controlled polymerization of 3-alkyltellurophenes, the heaviest analogues of the 

chalcogenophenes. However, from empirical observation, the kinetics are much slower 

compared to the lighter analogues (e.g., 3-alkylthiophenes). The slower polymerization rate may 

be due to either the choice of halogen substituents or the differences resulting from the 

heteroatoms. Here we present a systematic investigation of the effects of halogens (Br, I) and 

heteroatoms (S, Se, Te) on the kinetics of CTP using a comparative approach. These studies 

are of much importance to deepen our understanding and expand the scope of CTP and 

provide guidelines for future design of monomers suitable for CTP.  

 

  

3:00  – 3:30 pm 
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Shining a Light on Lanthanides in Materials and Molecules 
Eva Hemmer 

University of Ottawa, Department of Chemistry and Biomolecular Sciences, 10 Marie Curie, Ottawa, ON,  K1N 6N5 
 

Lanthanides are well known for their outstanding optical properties that are based on the 

electronic configuration of the trivalent lanthanide ions (Ln3+), which is characterized by an 

incompletely filled 4f shell, located inside the complete 5s2 and 5p6 shells. This results in a 

shielding of valence electrons, which are therefore only weakly affected by the environment. 

Consequently, narrow optical absorption and emission bands as well as long lifetimes of the 

excited electronic states of the Ln3+ are obtained. Based on this, Ln3+-doped nanostructures 

have been suggested for a whole gamut of applications including the field of biomedicine, 

phosphors, telecommunication and solar energy conversion.  

For example, when aiming for biomedical applications, the capability of Ln3+-based 

materials to absorb near-infrared (NIR) light is highly sought after. This is due to the fact that 

NIR light penetrates much deeper into biological tissue when compared to UV or visible light. 

Following a stepwise excitation with NIR light, Ln3+-doped nanostructures show upconversion 

(UV to NIR light) emission. In addition, NIR light of longer wavelengths can be emitted under 

NIR excitation when appropriate Ln3+ dopants are chosen (e. g., Er3+ or Ho3+). Fluorides, such 

as NaGd4, are commonly considered as suitable host materials and their preparation via the 

thermal decomposition process has been widely studied. Yet, a microwave-assisted approach 

offers a promising alternative for the synthesis Ln3+-doped nanoparticles of controlled size and 

crystalline phase. 

As a second example, when aiming to increase the efficiency of solar cells, an essential 

aspect is to reduce losses because of thermalization of photons having an energy higher than 

the bandgap of the solar cell material and the lack of absorption of photons having an energy 

lower than the bandgap of the solar cell material. Upconversion and downshifting (conversion of 

higher energy light into lower energy light) have been suggested to reduce these losses. In the 

context of downshifting, Ln3+ ions such as Eu3+ or Tb3+ are suitable candidates that emit visible 

light under UV excitation. Moreover, Eu3+ is a model ion of particular interest since it exhibits 

hypersensitivity towards its chemical environment, means that its emission spectrum allows us 

to draw conclusions about the chemical environment of Eu3+ ions, for instance in Eu3+-complex 

single crystals. 

In this presentation, we will shine a light on the versatile landscape of Ln3+-based 

materials and molecules with the focus set on (i) the synthesis of Ln3+-doped materials and (ii) 

Ln3+-specific optical properties. 

3:45  – 4:45 pm (INVITED LECTURE) 
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Suggested Parking Areas.  Note all parking on StFX campus is free of 
charge. Other noted lots are also available, but are smaller and fill up 
quickly. 

 
 

 
Schwartz School of Business (location of Business Meeting, Mixer, Friday 
Talks) 

 
 
 
 

Morrison Hall (location of Friday lunch) 
 
 
 
 
 

Charles V. Keating Centre (location of Friday RISE Symposium Banquet) 
 
 

 
 

  Coady Institute Grounds (location of Friday photos) 
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