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“Welcome! We all know nuclear science and  
engineering will play a key role in addressing our 
global energy needs. Our mission at MIT is to 
create a vibrant, diverse community that can  
support our students and future faculty as they  
make progress toward that goal. Rising Stars is an 
opportunity for each of you to find a mentor and 
connect with your peers. We need you to be the  
future leaders in this field.”

Ian A. Waitz
Dean of the MIT School of Engineering
Jerome C. Hunsaker Professor of Aeronautics and Astronautics

 8:30AM Breakfast & Welcome

  Talks (Session I)

 9:00 Phyllis Ko Pennsylvania State University 

 9:20 Lixin Sun MIT 
 9:40 Moureen Kemei University of California, Santa Barbara 
 10:00 Giovanna Bucci MIT

 10:20 Coffee break

  Talks (Session II)

 10:40 Kasturi Saha MIT 
 11:00  Lakshana Huddar University of California, Berkeley 
 11:20  Lulu Li MIT 
 11:40  Stephanie Sears West Virginia University

 12:00  Lunch for invitees  
  Keynote speaker: Angela Belcher  
  W.M. Keck Professor of Energy  

  Professor, Department of Material Science and Engineering and  

  Department of Biological Engineering, MIT

  Talks (Session III)

 1:40PM  Nina Lanza Los Alamos National Laboratory 
 2:00 Pi-En Tsai University of Tennessee 

 2:20 Bonnie E. Canion University of Texas, Austin 

 2:40 Patricia Schuster University of California, Berkeley

 3:00  Coffee break

  Panel

 3:30  “Work Life Balance — How to thrive as a junior professor” 
  Paola Cappellaro Nuclear Science & Engineering, MIT 
  Negris Mavalvala Physics, MIT 
  Anne White Nuclear Science & Engineering, MIT 
  Bilge Yildiz Nuclear Science & Engineering, MIT

 4:30  Adjourn

Program Rm 36-428, MIT
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Bonnie E. Canion
University of Texas, Austin

The Incorporation of Source-Correlated Prompt Gamma-ray Spectroscopy into an Active Interrogation 

Imaging System for Uranium Assembly Characterization

Fast neutron transmission imaging is an excellent technique for revealing the configuration of materials in a containerized, 

unknown object but has limited utility when attempting to identify materials present. Induced fission imaging can indicate 

the presence of fissionable materials, but shielding materials that are effective neutron moderators can drastically degrade 

the quality of these images, affecting the ability to identify and quantify any nuclear material present. The ability to identify 

the shielding material would aid in the characterization of a shielded special nuclear material assembly. 

The current work looked at prompt gamma energy spectra to differentiate between several materials shielding depleted 

uranium. Spectra were taken by a sodium iodide (NaI) detector gated by a deuterium-tritium (DT) neutron generator, which 

induced prompt gamma rays from the shielding and uranium. 

This work is relevant to the Fieldable Nuclear Material Identification System (FNMIS), currently under development, 

because it will be incorporating gamma-ray spectroscopy capabilities. FNMIS utilizes time-tagged and directionally tagged 

neutrons from a DT neutron generator along with an array of detectors to perform transmission and induced fission imag-

ing. The characterization of shielded uranium has applications in many nuclear security fields, such as disarmament treaty 

verification, nuclear forensics, and material control and accountability. .

Bio

Bonnie Canion completed her BS in Physics and Mathematics at Seattle University in 2010. After interning at an engi-

neering firm for a year, she entered the Nuclear and Radiation Engineering Program at the University of Texas, where she 

is currently a Ph.D. candidate with Dr. Sheldon Landsberger. She is working with Seth McConchie of the Nuclear Material 

Characterization and Detection Group at Oak Ridge National Laboratory, and she is funded by the Nuclear Forensics Grad-

uate Fellowship. Her dissertation work is focused on methods of characterizing unknown uranium configurations using an 

active interrogation neutron imaging detection system. In June, she will be moving to Washington D.C. to begin the NNSA 

Graduate Fellowship Program, interning in the NA-22 Office of Nonproliferation R&D. She plans to defend her dissertation 

in November, 2015. 

Giovanna Bucci
MIT

Continuum Model for the Prediction of Electro-Chemo-Mechanical Performance of Li-ion Batteries.

The present research aims to aid the development of failure tolerant architectures for Li-ion batteries. It consists of a contin-

uum theory and a finite element model, suitable for the analysis of the underlying circumstances which compromise Li-ion 

battery performance. It integrates existing numerical strategies and tools from the computational mechanics community 

with new methods that are specific to the electrochemistry. The mesoscopic fully-coupled electrochemo-mechanical model 

accounts for the combined effects of lithium diffusion and for the consequent volumetric expansion of the hosting mate-

rials. It is able to predict stress, crack enucleation and propagation, and the overall electrochemical-mechanical response 

of the system during charge and discharge. This is particularly relevant for all-solid cells, since the battery life depends in 

large measure on the mechanical integrity of the composite system. The model is formulated within the framework of large 

deformation theory, and in a thermodynamically consistent fashion. The numerical analysis is carried out with an in-house 

parallel object-oriented C++ numerical code. 

Bio

Born in South Italy, Giovanna received Bachelor’s and Master’s degrees in Building Engineering and Architecture from the 

University of Pavia, where she investigated sustainable materials and construction technologies for developing countries. 

To deepen her knowledge of solid mechanics and numerical methods, she enrolled in the Ph.D. program of the Structural 

Engineering Department at the Politecnico di Milano. During this time, she was awarded a Progetto Rocca Doctoral Fellow-

ship, becoming a visiting student at MIT in the Department of Aeronautics and Astronautics. She took her Ph.D. in 2012, 

with a thesis on finite element modeling of thermal induced fracture propagation. Combining her technical skill in solid 

mechanics with her interest in sustainability, Giovanna has been researching next generation energy storage devices, first 

as a Postdoctoral Research Assistant at Brown University under the supervision of Allan Bower and Pradeep Guduru, and 

since March 2014 as a member of the research group of Craig Carter and Yet-Ming Chiang at the Department of Materials 

Science of MIT.
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Moureen Kemei
California Institute of Technology

The effect of A site variation in LaxSrxMnO₃‒δ (0.45 ≤ x ≤ 0.6) on the kinetics and 

thermodynamics of H
2
 evolution during two-step thermochemical water splitting

Heat Transfer In Pebble Bed Nuclear Reactor Cores Cooled By Fluoride Salts

The Pebble-Bed Fluoride-Salt-Cooled High Temperature Reactor (PB-FHR) is an advanced reactor design whose core is 

filled with randomly packed fuel pebbles. The thermal hydraulics within the pebble-bed core can be studied using porous 

media governing equations. The resulting partial differential equations for the fuel and the coolant temperatures must be 

solved simultaneously. It is important to accurately model the heat transfer coefficient between the fuel pebbles and the 

coolant in order to correctly predict fuel temperatures in the core of the PB-FHR. We have been performing experiments  

using simulant oils that match key non-dimensional parameters expected in PB-FHRs. Preliminary results reinforce the 

need to reduce uncertainties in the collected data, and how frequency response techniques can be used to accomplish this.

Bio

Lakshana Huddar is a Ph.D. candidate at the University of California, Berkeley. She currently works in the field of nuclear 

thermal hydraulics, specifically related to fluoride-salt-cooled high temperature reactors (FHR) under the guidance of Per 

Peterson. She designs scaled heat transfer experiments using simulant oils that allow relevant non-dimensional numbers to 

be matched to the fluoride salt coolant. She also works on simulating FHR thermal hydraulics systems using codes such as 

Flownex or RELAP5-3D. Lakshana interned at TerraPower in 2013 where she primarily focused on accident transient mod-

elling for EBR-II using SASSYS. Lakshana received her MEng degree in Mechanical Engineering from Imperial College 

London in 2011. Lakshana is looking forward to meeting researchers from a variety of disciplines within nuclear engineer-

ing and broadening her professional network.

Lakshana Huddar
University of California, Berkeley

The effect of A site variation in LaxSrxMnO3−δ (0.45 ≤ x ≤ 0.6) on the
kinetics and thermodynamics of H2 evolution during two-step thermo-
chemical water splitting

Moureen C. Kemei, Chih-Kai Yang, and Sossina M. Haile

Variable valence transition metal oxides are promising materials for solar-driven two-
step thermochemical water splitting. These materials accommodate significant oxygen
non-stoichiometry by a change of valence state of the transition metal cation. Sr-doped
lanthanum manganite is a particularly promising oxide for the two-step thermochemi-
cal cycle yielding higher H2 production levels compared to the widely used material ce-
ria under the same thermochemical test conditions. While higher strontium content in
La1−xSrxMnO3−δ boosts H2 production, it results in slower H2 evolution kinetics imposing
high energy penalties on this H2 production process.[1] We explore the effect of varying
the total A site content in LaxSrxMnO3−δ on the thermodynamics and reaction kinetics dur-
ing the thermochemical cycle, where 0.45≤ x ≤ 0.6. Compositions LaxSrxMnO3−δ, where
0.45≤ x < 0.5, crystallize in the tetragonal space group I4/mcm while A site excess sys-
tems show the precipitation of an additional Ruddelsden-Popper phase (La,Sr)3Mn2O7−δ

in the space group I4/mmm. Preliminary results reveal that A site deficient systems of
LaxSrxMnO3−δ yield lower H2 production volumes and show slower kinetics compared to
the composition La0.5Sr0.5MnO3−δ. We find that oxygen transport kinetics in A site ex-
cess LaxSrxMnO3−δ are comparable to that of La0.5Sr0.5MnO3−δ although an enhancement
in the H2 evolution kinetics was anticipated in A site excess LaxSrxMnO3−δ due to faster
oxygen ion transport in the A-O layers of the secondary Ruddelsden-Popper phase.[2] Im-
provements in oxygen exchange kinetics in bulk LaxSrxMnO3−δ materials with a secondary
Ruddelsden-Popper phase are challenging to identify due to anisotropic oxygen ion trans-
port along the a− b plane of the Ruddelsden-Popper phase.

References

[1] Chih-Kai Yang, Yoshihiro Yamazaki, Aykut Aydin, and Sossina M. Haile, Thermody-
namic and kinetic assessment of strontium-doped lanthanum manganite perovskites
for two-step thermochemical water splitting, J. Mater. Chem. A 2 (2014) 13612 [doi].

[2] Yan Chen, Zhunua Cai, Yener Kuru, Wen Ma, Harry L. Tuller, and Bilge Yildiz,
Electronic activation of cathode superlattices at elevated temperatures - sources of
markedly accelerated oxygen reduction kinetics, Adv. Energy Mater. 3 (2012) 1221
[doi].
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Department of Energy through an ARPA-E grant
Resnick Sustainability Institute Post-doctoral Fellowship
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Bio

Moureen Kemei completed a Bachelor of Arts degree in Physics from Mount Holyoke College in 2010. She then joined the 

Materials Department at the University of California, Santa Barbara (UCSB) where she studied the coupling of spin interac-

tions to the structure of oxides of the spinel family under the guidance of Professor Ram Seshadri. Moureen’s thesis  

employed recently developed variable-temperature high-resolution Synchrotron x-ray facilities at Argonne National Lab-

oratory to describe the low temperature nuclear structures of several important magnetic spinels. Moureen is currently a 

Resnick Institute Post-doctoral Scholar at the California Institute of Technology where she is studying oxides for thermo-

chemical cycling and examining the local structure of solid oxide fuel cell materials in Professor Sossina Haile’s group. She 

has a strong interest in understanding structure-property relationships in functional oxides using scattering techniques.
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Nina Lanza
Los Alamos National Laboratory

Discovering habitability on Mars: Science results from three years of exploration with the  

Curiosity rover

The Curiosity rover has been on the surface of Mars for three Earth years. The goal of this mission is to determine the past 

and present habitability of the martian surface. As such, the search for water, hydrated minerals, and organic molecules is 

particularly important. In the past three years, Curiosity has confirmed that Mars was indeed habitable; there is abundant 

evidence that her landing site, Gale crater, hosted a lake of liquid water with circumneutral pH. In this talk we will discuss 

the latest results from the rover mission, with a focus on data from the ChemCam instrument. ChemCam consists of two 

instruments, a laser-induced breakdown spectroscopy (LIBS) instrument and a Remote Micro-Imager (RMI) camera. The 

LIBS instrument obtains chemical information about targets up to 7 m from the rover, while the RMI provides a geologic 

context image for the LIBS data. To date, ChemCam has obtained ~250,000 individual LIBS spectra on over 4,000 targets, 

providing an unprecedented amount of chemistry data from the martian surface. Curiosity is currently at the base of Mt. 

Sharp, a mountain of sediments ~19,000 feet high in the center of the crater, to investigate what appear to be layers of clay, 

sulfate, and iron oxide minerals.

Bio

Nina Lanza is a Staff Scientist at Los Alamos National Laboratory in the Space and Remote Sensing Sciences group. She is 

currently living her dream of working on a spaceship with lasers on Mars as part of the ChemCam instrument team on the 

Curiosity rover mission. Nina is broadly interested in understanding the history of water on the martian surface at a variety 

of scales. Her most recent work focuses on manganese concentration and deposition in the martian environment and its 

implications for habitability. Nina was born and raised in Boston, MA and was educated at Smith College (BA, Astronomy), 

Wesleyan University (MA, Earth and Environmental Sciences), and the University of New Mexico (Ph.D., Earth and Plane-

tary Sciences).

Phyllis Ko
Pennsylvania State University

Hybrid Interferometric/Dispersive Atomic Spectroscopy of Nuclear Materials

In laser-induced breakdown spectroscopy (LIBS), the optical emission spectrum of laser-pulse generated plasma is mea-

sured. LIBS is capable of rapid, in-situ analysis in the field setting and has potential applications in support of nuclear 

safeguards and nonproliferation. Isotopic measurements of nuclear material have been made using LIBS in recent years. 

High-resolution spectrometer systems used for such measurements to date required large and expensive components.  

An alternative hybrid instrument is proposed for LIBS measurements, consisting of a relatively inexpensive and compact  

Fabry-Perot etalon coupled to a grating spectrometer. Reconstruction of the high-resolution spectra from the spatially  

encoded angular interference pattern of the etalon has been experimentally demonstrated. The results of this work could 

lead to the development of new, ultra-compact high-resolution LIBS instruments capable of making isotopic measurements 

of nuclear material. 

Bio

Phyllis Ko is a Ph.D. candidate in Nuclear Engineering at the Pennsylvania State University working on research in laser 

spectroscopy techniques for analysis of nuclear materials for nonproliferation and safeguards applications. She is currently 

a DOE/NNSA Nuclear Nonproliferation and International Safeguards Fellow. Prior to graduate school, she received her B.A. 

in Chemistry from Rutgers University.
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Kasturi Saha
MIT

Towards High Resolution Sensing Using Color Centers in Diamond

Tremendous research activity worldwide has focused on attempting to harness the exotic properties of quantum physics 

for new applications in metrology, computation, and communications - a push to develop engineered quantum systems. 

Underlying any such capability is the need to exert control over a chosen quantum system in order to coax it into perform-

ing useful tasks. Color centers in diamond are promising candidates for quantum sensing. In this talk, I will present the 

recent progress toward high resolution sensing using Nitrogen-Vacancy (NV) centers in diamond. NV centers may enable 

nanoscale magnetic resonance imaging (MRI) of individual complex molecules and provide a platform for ultrasensitive 

rotation sensing (gyroscope). 

Bio

Kasturi Saha is a postdoctoral fellow in Prof. Paola Cappellaro’s group in the Research Laboratory of Electronics at  

Massachusetts Institute of Technology. She obtained her Ph.D. in Prof. Alexander Gaeta’s group in the School of Applied 

and Engineering Physics in Cornell University. Her Ph.D. research focused on characterization, time-domain analysis and 

stabilization of frequency combs generated in silicon nitride microring resonators and ultralow power nonlinear optics in 

photonic bandgap fibers. She did B.Sc. from St. Stephen’s College, Delhi (2006) and then obtained M.Sc. in Physics from 

IITD (2008).

Accelerating computational physics models for future nuclear reactor cores

The current generation of reactor models are able to quickly obtain solutions because they adapt various approximations 

carefully chosen to fit existing designs. The future generation of reactor analysis methods demand high-fidelity solutions for 

any reactor design simulated at arbitrary-fine spatial variations. In order to quickly perform these computations, acceleration 

methods that are robust and do not require such tightly fit models are necessary. This talk presents LOO, a new phys-

ics-based multi-grid nonlinear acceleration method. LOO uses a coarse space-angle multi-group Method of Characteristics 

(MOC) neutron transport calculation to accelerate the fine grid neutron transport calculation. LOO is designed to capture 

more angular effects than diffusion-based acceleration methods through a transport-based low-order solver. LOO has been 

demonstrated to effectively accelerate OpenMOC, which is a 2D deterministic MOC solver developed at MIT. It is currently 

being implemented in OpenMC, a 3D Monte Carlo particle transport simulation code also developed at MIT.

Bio

Lulu Li is a fourth year Ph.D. student at the Computational Reactor Physics Group (CRPG) of MIT Department of Nuclear 

Science and Engineering (NSE). Her research interest lies in reactor analysis methods, with a focus on advanced phys-

ics-based multi-grid acceleration methods for solving the neutron transport equations. She has previously been developing 

an open-sourced 2D MOC platform called OpenMOC with fellow graduate students, and is currently working on CRPG’s 

legacy Monte Carlo code OpenMC.

Lulu Li
MIT
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Stephanie Sears
West Virginia University 

Alfvén Wave Propagation in Inhomogeneous Plasmas

Alfvén wave dissipation is one of the most likely mechanisms for ion heating in the solar corona. Density gradients have sig-

nificant but poorly-understood effects on energy transfer and wave propagation in partially ionized plasmas, such as those 

found in the solar chromosphere. The density profile in the Hot hELIcon eXperiment (HELIX) at West Virginia University 

varies strongly with radius, giving access to a wide range of Alfvén dynamics. Using a new internal wave-launching antenna, 

low-frequency waves have been excited in argon plasma. The propagation of the launched waves was measured with a small-

scale magnetic sense coil at multiple radial locations across the plasma column. Time-resolved laser induced fluorescence 

(LIF) and Langmuir probe measurements also yield insight into the plasma response. Alfvén wave turbulence is suggested 

from cross-spectral and wavelet analysis of magnetic sense coil probe measurements. The LIF measurements indicate 

changes in the local ion temperature and metastable ion density, while the Langmuir probe measurements show electron 

heating in the presence of Alfvén waves.

Bio

Dr. Stephanie Sears obtained a Ph.D. in physics from West Virginia University in 2014. Her doctoral work focused on 

Alfvén wave heating of particles in laboratory plasmas and validating models of Alfvén wave particle heating in the solar co-

rona. After completing her doctorate, she spent the early part of 2015 as a visiting scholar at the University of California, San 

Diego studying axial flow and turbulence thresholds in the Controlled Shear Decorrelation Experiment (CSDX). Dr. Sears is 

currently a postdoctoral fellow at the University of Wisconsin-Madison researching ion energetics and Alfvén eignemodes in 

the Madison Symmetric Torus (MST) device.

Patricia Schuster
University of California, Berkeley

Understanding the Directional Dependence in Organic Crystal Scintillators  

through Measurement and Simulation

Organic scintillators have become increasingly valuable as neutron detection materials in recent years. They offer simulta-

neous detection of fast neutrons and gamma rays for applications in nuclear nonproliferation, international safeguards, and 

national security.

Organic crystal scintillators are not widely used because the light output and pulse shape produced by neutron interactions 

depend on the interaction direction in the crystal lattice. However, additional interest in these crystalline materials has been 

generated since the recent production of high quality stilbene crystals that exhibit excellent neutron-gamma pulse shape 

discrimination.

The directional dependence has been investigated via measurements of neutron, gamma-ray, and cosmic muon interactions 

in anthracene and stilbene. These measurements have shown that 1) the magnitude of the effect varies with energy and 

material, 2) the variation in light output and PSD are not coupled, and 3) gamma-ray and muon interactions are not subject 

to the directional dependence.

This effect is believed to depend on preferred directions of excitation transport within the crystal lattice. In order to under-

stand the effect on a molecular level, a kinetic Monte Carlo code is being developed to simulate the behavior of excitations 

within the crystal. Combined with measurements, this code could provide new insights into the energy transfer processes 

within these materials.

A better understanding of the physical chemistry of these materials would allow the user to correct for the directional depen-

dence or exploit the directional dependence and use these materials as directional neutron detectors.

Bio

Patricia is a Ph.D. candidate in UC Berkeley’s Nuclear Engineering department. Patricia works with Prof. Stan Prussin and 

mentor Erik Brubaker at Sandia National Laboratories in Livermore, CA. Patricia’s research focuses on radiation detection 

materials for nuclear security applications.Patricia is interested in technologies supporting nuclear security, nonprolifera-

tion, and safeguards, and the policy implications of those technologies. Patricia is also working on a project with Michael 

Nacht in the Goldman School of Public Policy at UC Berkeley. The project aims to investigate the historical role of Cross  

Domain Deterrence as implemented by the United States. Patricia earned an M.S. in Nuclear Engineering from UC Berke-

ley in 2013 and a B.S.E. in Nuclear Engineering and Radiological Sciences from the University of Michigan in 2011
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Pi-En Tsai
University of Tennessee

Measurement and Simulation of Secondary Neutrons from 230-AMeV Helium Ion  

Interactions with Stopping Targets

Helium ions are a potential candidate for heavy ion radiotherapy. Cosmic ray helium ion interactions in both thin and thick 

shields can produce up to 30% of the total neutron component of the radiation environment in space. However, little infor-

mation is available on neutron production by medium-energy helium particles. To address this issue, we have measured 

secondary neutrons produced from 230-AMeV helium ions bombarding the stopping water, PMMA, and iron targets at the 

HIMAC facility at the National Institute of Radiological Sciences in Chiba, Japan. The neutron spectra were measured at six 

angles, from 0°ᵒto 120°, by using the time-of-flight and ᵒE-E techniques. The experimental results will be presented, along 

with PHITS, FLUKA and MCNP transport model simulations of the experiments. The experimental data and the com-

parison with the Monte Carlo transport codes will provide critical information to help improve the accuracy of predicting 

secondary neutrons by both Monte Carlo and deterministic codes..

Bio

Pi-En Tsai received her M.S. degree in nuclear engineering in 2009 from National Tsing Hua University, Taiwan, and has 

been at the University of Tennessee since 2010. She is currently a Ph.D. candidate at the University of Tennessee, conduct-

ing research on the measurement and Monte Carlo simulation of secondary neutrons from heavy ion interactions relevant 

to both shielding in space and heavy ion radiotherapy. She is also conducting research on methods for the calibration of 

liquid scintillator neutron detectors over a broad range of pulse heights. 

Lixin Sun
MIT

Edge dislocation slows down oxide ion diffusion in doped CeO
2
 by segregation of charged defects

Strained oxide thin films are of interest for accelerating oxide ion conduction in electrochemical devices. Although the 

effect of elastic strain has been uncovered theoretically, the effect of dislocations on the diffusion kinetics in such strained 

oxides is yet unclear. Here we investigate a ½<110>{100} edge dislocation by performing atomistic simulations in 4–12% 

doped CeO
2
 as a model fast ion conductor. At equilibrium, depending on the size of the dopant, trivalent cations and oxygen 

vacancies are found to simultaneously enrich or deplete either in the compressive or in the tensile strain fields around the 

dislocation. The associative interactions among the point defects in the enrichment zone and the lack of oxygen vacancies in 

the depletion zone slow down oxide ion transport. This finding is contrary to the fast diffusion of atoms along the disloca-

tions in metals and should be considered when assessing the effects of strain on oxide ion conductivity.

Bio

Lixin Sun is a Ph.D. student working at the department of Nuclear Science and Engineering in MIT, with Prof. Bilge Yildiz. 

Her research interest is to understand, predict and design materials for high performance energy storage and conversion 

devices via computation modeling. She is currently working on working on the impact of microstructures to electric and 

chemical properties of metal oxide materials. In particular, she is looking in to the effect of dislocations on the ionic conduc-

tivity and surface kinetic in reduced or doped ceria, which is a crucial factor for highly efficient solid oxide fuel cells.



Keynote Speaker

Biography

Professor Angela Belcher, a materials chemist and one of the world’s leading scientists in 

nanotechnology, draws her scientific inspiration from nature’s ability to create materials — 

such as a snail’s ability to grow its shell — and combines organic and inorganic materials 

in the lab to create novel electronic materials for a variety of applications. Belcher was the 

recipient of the 2013 Lemelson-MIT Prize, which honors an outstanding inventor dedicated 

to improving the world through technological invention. In 2004 Belcher won a MacArthur 

fellowship, commonly known as the “genius” grant and was cited for her proclivity for 

developing new techniques for manipulating systems that straddle the boundary of organic 

and inorganic chemistry at the molecular scale.

Belcher attended the University of California–Santa Barbara for her undergraduate and 

graduate degrees. She obtained her B.S. in Creative Studies in 1991 and her Ph.D. in 

Chemistry in 1997, unraveling the ways in which proteins can direct the material proper-

ties of minerals. Belcher joined the MIT faculty in 2001 as Professor in the Departments 

of Biological Engineering and Materials Science & Engineering.

Research

The Belcher lab seeks to understand and harness nature’s own processes in order to 

design technologically important materials and devices for energy, the environment, and 

medicine. Ancient organisms have evolved to make exquisite nanostructures like shells 

and glassy diatoms. Using directed evolution, the lab engineers organisms to grow and 

assemble novel hybrid organic-inorganic electronic, magnetic, and catalytic materials. In 

doing so, the group capitalizes on many of the wonderful properties of biology — using 

only non-toxic materials, employing self-repair mechanisms, self-assembling precisely and 

over longer ranges, adapting & evolving to become better over time. These materials have 

been used in applications as varied as solar cells, batteries, medical diagnostics and basic 

single molecule interactions related to disease.

Angela Belcher 
W.M. Keck Professor of Energy, Professor,  

Department of Material Science and Engineering and 

Department of Biological Engineering, MIT

Clarice Aiello MIT

Yan Chen MIT

Shima Damodaran ESPCI

Lauren Garrison University of Wisconsin, Madison

Elizabeth Houser Oregon State University

Kathryn Huff University of Wisconsin, Madison and Argonne National Laboratory

Maria Gatu Johnson MIT

Kathryn Matlack Georgia Institute of Technology

Jamie Porter University of Tennessee

Raluca Scarlat University of California, Berkeley

Regina Sullivan MIT

Melissa Teague Colorado School of Mines and Idaho National Laboratory

2013 Rising Stars



“Today was a new kind of experience — events  

like these provide good encouragement for young  

researchers like us.”

—Shima Damodaran

“There is a small minority of women in engineering — 

it’s great to know that there are other women out there 

who are doing the same things that we are.”

—Rebecca Romatoski

“I got a whole new view on nuclear engineering today. It 

was fantastic to hear Allison Macfarlane and Lady Judge 

today who gave very inspiring talks.”

—Kathryn Matlack

“Today represented how much progress we as women 

have made in NSE specifically and also in engineering 

in general. It’s amazing to be in this room with all these 

women who are doing awesome research.”

—Mareena Robinson

2013 Rising Stars in Nuclear Science and Engineering symposium attendees


