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Penghao Xiao
• We run computer simulations to study 

how atoms dance in materials.
• We are interested in kinetic processes 

that affect the performance and 
durability of batteries and catalysts.
• Approach: Quantum + StatMech + 

Coding + Machine Learning.

Simulations show the Li (green) and Ni (purple) 
distribution in a battery cathode.

penghao.xiao@dal.ca

mailto:penghao.xiao@dal.ca


Jesse Maassen

My group's research focuses on:
• understanding how electrons and 

heat flow in materials, using theory 
and modeling, 

• Goal: addressing important 
technological challenges. 

• Recent projects have looked at 
nanoscale heat transport and 
improving thermoelectric energy 
conversion.

jmaassen@dal.ca

mailto:jmaassen@dal.ca


Andrew	
Rutenberg

My	group's	research	focuses	
on:
• Theoretical	and	

computational	research
• Soft	and	statistical	

physics	of	biology	and	
health

Soft and statistical physics in biology and health: 

   non-linear 
   stochastic 
   non-equilibrium 

computational, collaborative: model and data-driven 

Rutengroup:
lengths were then divided in half longitudinally, yielding paired samples.
Each sample was placed in an individual specimen tube filled with PBS
and left overnight at 4!C.

To assess whether the damaged tendons contained denatured collagen,
one of the longitudinal halves from each pair was incubated the following
day with either 1000 U acetylated trypsin (n " 5) or 9U a-chymotrypsin
TLCK (n " 5) per mg dry collagen (enzymes from Sigma-Aldrich,
St. Louis, MO) following the methods of Willett et al. (39). These two
serine proteases, each with distinct cleavage specificities (40), are able to
digest only nonhelical (denatured) collagen (41–43). These samples formed
the digested sample group (n " 10). The mass of dry collagen in each
sample was calculated from the sample’s wet mass based on previously
published biochemical data for bovine tail tendons (39). The incubation
was conducted under constant agitation for 8 h at 30!C in 0.1 M Tris-HCl
buffer with 20 mM CaCl2. The concentration of enzyme in the digestion
solutions was 2580 U/mL for trypsin, and 23.2 U/mL for chymotrypsin.
The second longitudinal half from each pair was incubated under the
same conditions, but with buffer only. These samples formed the undigested
sample group (n " 10). The control samples, taken before mechanical
damage, were also incubated with buffer only (n " 5).

After the incubation was complete, the samples in each of the three exper-
imental groups (control; damaged and undigested; damaged and digested)
were immediately transferred to new tubes containing 2.5% SEM grade
glutaraldehyde (Sigma-Aldrich) in PBS. In preparation for SEM, samples
were rinsed in distilled water, dehydrated in graded ethanol, and then crit-
ical-point-dried. Samples were mounted on SEM stubs using carbon paste,
and then coated with gold-palladium. The longitudinal cut surface of each
sample was then inspected using a model No. S-4700 SEM (Hitachi, Chula
Vista, CA) operating at 3 kV, 15 mA, using magnifications up to 70,000#.
Measurements on the resulting digital images were made using the software
ImageJ (Ver. 1.44; National Institutes of Health, Bethesda, MD).

RESULTS

SEM examination of our specimens revealed that the tendon
samples that were mechanically ruptured but undigested
contained regions of regularly kinked fibrils, a feature not
found in the control tendons (Fig. 3, A versus B). The paired

FIGURE 3 Mechanical overload caused molecular denaturation at discrete, repeating sites along the length of collagen fibrils. Whereas the fibrils in the
control tendon samples were straight (A), fibrils with regularly repeating kinks were found in the tendons that were mechanically ruptured (B). Whereas the
kinked regions in the undigested damaged fibrils appeared to be solid masses (arrow in C), the kinked regions in enzymatically digested samples contained
voids (arrow inD), indicating that denatured collagen was created in these regions and had subsequently been digested. With the exception of the mechanical
rupture procedure, both the control tendon samples (A) and the overloaded, undigested tendon samples (B and C) were subjected to the same treatments.
Similarly, with the exception of the presence of enzymes during digestion procedure, both the overloaded, undigested tendon samples (B and C) and the
overloaded, digested tendon samples (D) were subjected to the same treatments. Bars 500 nm in panel A (20,000#) and panel B (20,000#); bars 300 nm
in panel C (30,100#) and panel D (40,100#). The tendon sample shown in panel D was incubated with a-chymotrypsin.
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Find out more at: metzger-group.com

Michael Metzger

We work on Advanced Batteries in a Research Partnership with Tesla. 
Our Research Areas Include:

michael.metzger@dal.ca

mailto:michael.metzger@dal.ca


Chongyin Yang

My	research	group	is	studying:

1) High-performance	materials	for	
advanced	lithium-ion	batteries,	
and

2) Sustainable	electrode	materials	
that	contain	no	transition	metals.

c.yang@dal.ca

mailto:c.yang@dal.ca


Kevin Hewitt

My group is developing a: 
• portable, 
• accurate, and 
• cost-effective 
optical device for real-time liver fat 
determination, in aid of 
transplantation.

https://hewitt-lab.com/

kevin.hewitt@dal.ca

mailto:kevin.hewitt@dal.ca


Jeff Dahn

We study the physics and chemistry of 
materials for energy storage
• primarily in Lithium-ion batteries. 
Our goals are:
• to improve the energy density, 
• increase the safety, 
• decrease the cost and 
• improve the cycle and calendar 

lifetime of 
lithium-ion batteries primarily for 
electric vehicles.

jeff.dahn@dal.ca

mailto:jeff.dahn@dal.ca

