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Questions? 
Questions regarding the technical content of 
the meeting or regarding specific sessions 
may be directed to: 
2018 Program Chair 
Yoosuf Picard, Carnegie Mellon University
MM2018ProgramChair@microscopy.org

Registration opens March 1, 2018. Please 
direct questions regarding registration to: 
MMRegistration@conferencemanagers.com
 
Questions regarding exhibits and exhibitors 
may be directed to: doreen@corcexpo.com
 
Questions regarding sponsors or sponsorships 
may be directed to: mary@corcexpo.com

Please direct all other meeting-related questions 
to: MeetingManager@microscopy.org
 
Are You A Member? 
Join Today and Save on M&M 
2018 Registration Fees!
Visit http://microscopy.org to 
join the Microscopy Society of 
America online, or call 
1-800-538-3672 for more 
information about the benefits 
of MSA membership.   

Visit http://microanalysissociety.org 
to join the Microanalysis Society and 
find out information about MAS 
membership benefits. 

Visit http://www.msc-smc.org for 
membership information on the 
Microscopical Society of Canada / 
Société de Microscopie du Canada.

On behalf of the Microscopy Society of America, the Microanalysis Society, and the 
Microscopical Society of Canada (Société de Microscopie du Canada) we invite you 
to join us August 5-9 in Baltimore, Maryland for Microscopy & Microanalysis 2018. 
Baltimore and its famous Inner Harbor promise to be an exciting venue that provides 
ample opportunity for all to visit with old friends and to meet new colleagues with 
a common interest in microscope development and applications. The Inner Harbor 
also features many stellar attractions for families, including the National Aquarium 
and Maryland Science Center, the historic tall ships and U.S. Navy and Coast Guard 
museum vessels, and the many great dining opportunities, both on land and sea 
(harbor dinner cruises). We hope that many of you will be able to bring your families 
along to enjoy all that Charm City and its region have to offer.

The Program Committee, led by Yoosuf Picard, Alice Dohnalkova, James LeBeau 
and Nabil Bassim, has developed a comprehensive and exciting group of Symposia 
led by leaders in their respective fields of microscopy and analysis. As a group, the 
Symposia capture our members’ diverse fields of research, including Advances in 
Instrumentation and Techniques Development, and Applications in the Biological 
and Physical Sciences. We encourage you to scan through this Call for Papers for 
a complete list of Symposia, and contribute to the program by submitting one or 
more scientific papers to the meeting. Presentations will include a range of platform 
and posters. New to our meeting this year will be provision of a small table for each 
poster presentation, which will allow presenters to use a laptop or other digital media 
format to present animations and movies of their data to enhance their presentations. 
The leadership of our Societies and the Program Committee feel that with the 
advancement of three-dimensional reconstruction and other techniques that are best 
illustrated by these modern dynamic styles, this will provide a unique opportunity for 
many poster presenters to fully illustrate their data.  

The meeting itself will be preceded by our usual array of Sunday Short Courses, three 
Pre-Meeting Congresses, and our Sunday evening Opening Reception that provides 
an opportunity to network with colleagues and friends. Following the success of the 
Inaugural Pre-Meeting Congress in St. Louis led by our Early-career Professionals and 
Student Council, we will again have a Pre-Meeting Congress featuring the outstanding 
work done by students and post-doctoral Fellows attending the meeting. If you are 
an early-career scientist, please consider contributing to this Pre-Meeting Congress. 
The technical program will kick off with our annual Monday morning plenary session, 
featuring the major awards ceremonies for the sponsoring societies, the M&M meeting 
awards, and two exciting plenary talks. One plenary talk will be by Manu Prakash, inventor 
of the foldscope that has brought imaging to remote regions of the world for imaging of 
parasites and a range of diseases. The second plenary will be by Jon Larsen, author of “In 
Search of Stardust: Amazing Micrometeorites and Their Terrestrial Imposters” that provides 
amazing microscopy of micrometeorites found in common locations such as rooftops. 

The M&M meeting also showcases the largest annual exhibition in microscopy and 
features the latest state-of-the-art instrumentation and accessories in microscopy 
and microanalysis. Educational opportunities throughout the week include tutorials 
covering select topics in physical and biological sciences, educational outreach 
sessions for students and teachers, our Technologists’ Forum, and our ever-popular 
vendor tutorials, held Monday through Wednesday after the Exhibit Hall closes.

M&M 2018 is an opportunity to stay abreast of the latest technologies, hear 
about new developments in the techniques and applications of all areas of 
microscopy and microanalysis, and most importantly network with colleagues. 
We hope to see you in Baltimore! 

Masashi Watanabe
President, 
Microanalysis Society

Joaquin Ortega
President, Microscopical 
Society of Canada / 
Société de Microscopie  
du Canada

ON THE FRONT COVER, ENTRIES FROM THE 2017 MSA MICROGRAPH COMPETITION: 

LEFT: Golden Lights, Dale Hensley and Bernadeta Srijanto,   
Oak Ridge National Laboratory
CENTER: Nano Solar Eclipse, Moon Kim, University of Texas, Dallas
RIGHT: Spool, Eric Formo, University of Georgia

August 5-9, 2018    Baltimore, MD   

Robert Price
President, 
Microscopy Society 
of America
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B01  Microscopy and Analysis in  
Forensic Science

Keana Scott, National Institute of Standards and 
Technology
Robert Pope, Department of Homeland Security
Eric Steel, National Institute of Standards and 
Technology

• Trace materials detection (elements, fibers, 
fragments, biological agents)

• Standards in forensic science (why they 
are required and what happens to the 
data when not utilized)

• Strategies for processing, preparing and 
analyzing trace evidence, both biological 
and non-biological

• Identification of unknown particles and 
materials using microscopy, spectroscopy, 
and other bulk and trace analysis 
technologies

• Non-conventional microscopy analysis 
(i.e. 3D surface metrology, alternative 
light source fluorescence, etc.) applied to 
forensic samples

• Case-related applications of microscopy 
and microanalysis

B02  Microscopy in Food Science: 
Bridging Biology and 
Materials Science

Almut Vollmer, Utah State University
Nabil Youssef, Utah State University

• The role of food microstructure in 
food functionality, food perception 
and human health

• Microstructural characterization of food 
products and ingredients with electron 
microscopy (SEM, TEM, S/TEM), light 
microscopy, fluorescence microscopy, 
FTIR and confocal Raman microscopy, 
confocal laser scanning microscopy 
(CLSM), microscopic x-ray compu

• Forensics in food science: food 
contamination and food safety

• Strategies for image analysis of complex, 
multi-component food systems

B03  3D Structures: from 
Macromolecular Assemblies to 
Whole Cells (3DEM FIG)

Joaquin Ortega, McGill University, Canada
Michael Radermacher, University of Vermont
Teresa Ruiz, University of Vermont

• Structural studies of biological systems 
using cryo-EM techniques and hybrid 
methodologies

• Cellular architecture, metabolism, 
trafficking, communication and division

• Gene regulation, transcription and 
translation

• Host-pathogen interactions including 
bacterial adhesion, motility, and secretion

• Virus-host interactions and virus structure
• In situ TEM and SEM of biological 

specimens

B04  Utilizing Microscopy for Research 
and Diagnosis of Diseases in 
Humans, Plants and Animals

Greg Ning, Pennsylvania State University
Ru-Ching Hsia, University of Maryland, 
Baltimore
Trace Christensen, Mayo Clinic

• Microscopic characterization of cellular 
and molecular structure in normal and 
diseased humans, animals and plants

• Applications of microscopic imaging 
for basic and clinical research with 
emphases in technical development and 
implementation

• Investigation of organisms and their 
related pathogens in clinical and research 
laboratories

• Techniques that improve rapid detection 
of pathogens and accurate diagnosis, 
for example, quantitative microscopy, 
nanomaterials in diagnosis, imaging 
cytometry, high throughput microscopy, 
automation of microscopy, etc.

B05 Focused on Microbes!
Alice Dohnalkova, Pacific Northwest  
National Laboratory
Xiao-Ying Yu, Pacific Northwest 
National Laboratory

• Method development using optical, 
fluorescence, confocal and super-
resolution microscopies

• Addressing microbial sample preparation 
challenges

• Cryo- and correlated microscopy
• Immunocytochemistry

B06 Imaging Life at New Frontiers of 
Spatiotemporal Resolution and 
Adaptive Microscopy

Jay Potts, University of South Carolina 
Medical School
Teng-Leong Chew, Janelia Research 
Facility (HHS)

• Super-resolution microscopy
• Imaging using Light sheet microscopy
• Studies using Adaptive Optics
• Live cell imaging using optical 

microscopy
• Computational techniques for 3D 

reconstruction, extracting spatial or 
temporal dynamics from imaging data

B07  Pharmaceuticals: Imaging, 
Analysis, and Regulation of 
Medical Products and Devices

Jason Mantei, Baxter
Gianpiero Torraca, Amgen

• Novel microscopic or spectroscopic 
methods applied to biomedical/
biotechnological areas

• Pharmacology challenges (polymorphs, 
contaminants, particles, etc.)

• Root cause analysis of issues related to 
the manufacturing of drugs, medical 
products, and devices

• Device challenges (failure mode analysis, 
biocompatibility, sterility, etc.)

• Regulatory and data integrity compliance 
of instrumentation and methods in the 
pharmaceutical industry

B08 3D Structure of Complex 
Soft Materials Derived From 
Electron Tomography

Deborah Kelly, Virginia Tech Carilion 
Research Institute
Steven Ludtke, Baylor College of Medicine
Elizabeth Wright, Emory University School 
of Medicine

• The use of electron tomography (ET) 
to interrogate biological and soft 
materials specimens.

• Advancements in tomographic 
specimen preparation

• Correlative microscopy – 
stronger together: LM/EM, AFM/
EM, X-ray/EM, AP/EM

• New tools to achieve correlative 
microscopy with minimal artifacts 
(e.g. tags)

• Cutting edge developments in 
the integration of correlative/ 
tomographic dat.

• Advances in 3D reconstruction 
techniques: from sub-volume 
averaging to high-resolution structures

Biological Sciences Symposia

The Very Tiny Caterpillar: 
Erica Stevens, University of Pittsburgh
2017 MSA MICROGRAPH CONTEST ENTRY
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Physical Sciences Symposia
P01  Advances in Electron, X-ray 

and Neutron Spectro-imaging/
Holography of Energy Materials 
and Devices

Feng Wang, Brookhaven National Laboratory
Chongmin Wang, Pacific Northwest 
National Laboratory
Kazuo Yamamoto, Japan Fine Ceramics 
Center, Japan
Michael Toney, Stanford Synchrotron 
Radiation Lightsource

• Emerging techniques in electron, 
X-ray, neutron imaging, diffraction, 
spectroscopy, and holography for energy 
sciences

• Advances in spectro-imaging/holography 
of liquid, solid and at liquid-solid/
solid-solid interfaces in electrochemical 
devices, advanced nuclear reactors and 
other systems

• In situ, operando techniques for probing 
materials, interfaces and devices under 
working conditions and during materials 
synthesis/processing

• Advances in ultrafast diffraction, spectro-
imaging for capturing metastable and 
transient states in organic/inorganic 
solids during chemical/electrochemical 
reactions and other dynamic processes

• Multimodal characterization at 
multiple dimensions, time scales and 
properties

• Fundamental understanding and 
controlling of radiation damage by intense 
electron, X-ray and neutron beams

P02  Atomically Thin 2D Materials: 
Recent Results and Challenges

Raul Arenal, Universidad de Zaragoza, Spain
Quentin Ramasse, SuperSTEM Laboratory, UK

• TEM and STEM studies (imaging, EELS, 
EDS, electron diffraction), including 
monochromated investigations

• TEM combined with Raman, infrared, 
optical spectroscopy, XPS or SPM (STM/
STS, AFM) studies

• Radiation damage and electron-beam 
induced modifications

• In-situ experiments on 2D materials
• Ab initio investigations, including 

methodological advances enabling more 
in-depth predictions of the properties 
and structures of 2D materials

P03  Nanoparticles and 1D Materials: 
Synthesis, Characteristics and 
Applications

Zonghoon Lee, Ulsan National Institute of 
Science and Technology (UNIST), Korea
Moon Kim, University of Texas, Dallas

• Nanoparticles, nanotubes and nanowires
• Growth morphology, defects, surfaces 

and interfaces and its properties

• Applications in nano-electronics, energy, 
health, and other emerging areas

P04  In situ Methods for 
Probing Properties and 
Dynamics in Materials

Sanjit Bhowmick, Bruker Nano Surfaces
Chaoying Ni, University of Delaware
Andrew Minor, University of California, 
Berkeley and Lawrence Berkeley National 
Laboratory

• In situ studies for structure-property 
correlations under the influence 
of one or more designed stimuli 
including heating or cooling, applied 
stress, electric biasing, magnetic fields, 
and photon irradiation

• In situ characterization of elasticity, 
plasticity, cyclic deformation, and 
fracture of small-scale materials

• Ultrafast electron microscopy and new 
methods for dynamic observations

• Instrumentation and technique 
development for advanced in situ 
microscopy

• Theoretical approaches related to in 
situ electron microscopy

P05  Minimizing Beam-
Sample Interactions by 
Modulating Electron 
Beams in Space and Time

Christian Kisielowski, Lawrence Berkeley 
National Laboratory
Joerg Jinschek, The Ohio State University
David Flannigan, University of Minnesota
Hector Calderon, IPN, Mexico

• Implications of extreme dose rates for 
radiolysis and displacement damage

• Development of new modes like 
ultrashort-pulsed TEM, low dose-rate 
electron microscopy, compressed 
sensing,  and quantum electron 
microscopy with impacts on beam-
sample interactions

• Use of kinetics to minimize beam-
sample interactions

• Effects of membranes, interfaces, and 
sample supports on beam-sample 
interactions

P06  Innovations in Elemental, 
Bonding, and Valence Analysis of 
Natural and Synthetic Materials

Kat Crispin, Pennsylvania State University
Colin MacRae, CSIRO Mineral Resources, 
Australia
Owen Neill, University of Michigan

• Multi-technique, electron-microbeam-
based characterizations of natural and 
synthetic materials

• Integration of new and existing 

technologies to measure material 
chemistry, structure, boding, valence, etc.

• Applications of such technologies to natural 
and synthetic materials

P07  Planetary Building Blocks and the 
Techniques Needed to Analyze Them

Tom Zega, University of Arizona
Michelle Thompson, NASA Johnson Space Center
Emma Bullock, Carnegie Institution for Science

• Planetary building blocks
• Meteorites and micrometeorites
• Samples returned from space missions
• Lunar and asteroid samples
• Interplanetary dust particles and 

presolar grains
• Correlative analysis using techniques 

such as TEM, SIMS, FIB, EDS, WDS, EPMA, 
STXM, etc.

P08  Spectroscopic and Imaging 
Studies in Heritage Science

Edward Vicenzi, Smithsonian Institution
John Mansfield, University of Michigan
Thomas Lam, Smithsonian Institution

• Emerging methods for microscale and 
nanoscale examination in culture heritage

• Case studies on historic and prehistoric 
materials

• Non-invasive and minimally-invasive 
imaging and analysis methods

• Kinetics of light fastness using 
microfadeometry

• Synchrotron- and neutron-based studies
• New approaches to protective coatings for 

heritage objects

P09 - Microstructure and Mechanics 
Deformation Symposium

Frank Muecklich, Saarland University, Germany
James Martinez, NASA Johnson Space Center

• 3D microstructure research on the micro-, 
nano-, and atomic scale to understand the 
quantitative correlations between material’s 
processing, microstructure, and properties

• Monitoring nanoscale processes, 
growth, phase transformations, and 
microstructural evolution

• Diffraction techniques for the measurement 
of stress, strain and deformation

• Connecting small scale mechanics with 
real-world engineering

 

M&Ms at M&M: 
Darrah Johnson-
McDaniel, University 
of Georgia
2017 MSA MICROGRAPH 
CONTEST ENTRY



Microscopy & Microanalysis 2018 Meeting  |  August 5-9  |  Baltimore, MD 5

A01  Professor Hatsujiro Hashimoto 
Memorial Symposium: 
Foundations in Imaging Crystals, 
Defects, and Atoms

Satoshi Ichikawa, Osaka University
Masashi Watanabe, Lehigh University

• Atomic-scale TEM imaging
• Dynamical diffraction theory
• Lattice/defect imaging
• Dynamic in-situ TEM at high 

temperatures and environmental TEM
• Atomic-scale spectrometry in TEM

A02  Atomic-scale Functional Imaging 
in Aberration-corrected Electron 
Microscopy

Miaofang Chi, Oak Ridge National Laboratory
Jing Tao, Brookhaven National Laboratory
Marta Rossell, Electron Microscopy Center, 
Switzerland

• Imaging internal electric fields through 
microscopy techniques, e.g. through 
differential phase contrast imaging or 
4-D data acquisition

• Revealing atomic scale structure 
and chemistry, and correlation with 
material’s function

• Investigations of interfaces, defects, 
and other nanofeatures and link them 
to their local physical characteristics

• Data analytics related to physical 
property retrieval from atomic-
resolution imaging datasets

• Precise measurements of atomic 
positions in two and/or three 
dimensions

• New and future developments 
in correctors, lenses, stages, data 
acquisitions and recording to enhance 
current S/TEM imaging capabilities and 
develop new imaging techniques

A03  Four-dimensional Scanning 
Transmission Electron 
Microscopy (4D-STEM): From 
Scanning Nanodiffraction to 
Ptychography and Beyond

Colin Ophus, Lawrence Berkeley  
National Laboratory
David Muller, Cornell University

• New electron detectors and 
technologies optimized for 4D-STEM 
and other phase space mapping 
experiments

• 4D-STEM measurements of physical 
properties including thickness, 
composition, tilt, polarization, local 
structure, strain fields and electric or 
magnetic fields

• Statistical scanning diffraction 
experiments such as fluctuation 
electron microscopy, orientation 
mapping and total cross section 
measurements

• Phase retrieval methods including 
ptychography, differential phase 
contrast and others

• Crystallographic indexing, algorithmic 
methods and simulation codes for 
extremely large STEM imaging and 
diffraction experiments

• Studies on the effects of sample 
thickness, beam propagation, multiple 
scattering and coherence limitations 
for 4D-STEM experiments

A04  In situ Transmission Electron 
 Microscopy in Liquid and Gas Cells

B. Layla Mehdi, University of Liverpool, UK
Damien Alloyeau, CNRS – Paris Diderot 
University, France
Niels de Jonge, INM - Leibniz Institute   
for New Materials, Germany
Larry Allard, Oak Ridge National Laboratory

• Dynamic process in liquids
• Catalytic reactions observed with 

atomic resolution
• Electrochemistry and energy storage
• Proteins and biological cells studied in 

liquid
• Thin windows (graphene)
• High-speed TEM and STEM

A05  Low-energy Electron and Particle 
Microscopies in Liquid, Gaseous, 
and Frozen Conditions

Andrei Kolmakov, National Institute of 
Standards and Technology
Olga Ovchinnikova, Oak Ridge  
National Laboratory
Xiao-Ying Yu, Pacific Northwest  
National Laboratory
Debbie Stokes, Thermo Fisher Scientific,   
The Netherlands

• Spectromicroscopy at liquid-solid-gas 
interfaces with electrons and ions

• Dynamic, (electro-)chemical, light, 
gas and/or heat-mediated processes 
studied in situ

• Advances in imaging and analysis of 
cryo-frozen materials in the SEM

• Complementary methods in 
combination with (E)SEM and ion 
microscopies

• Instrumentation for electron /ion 
spectromicroscopy in liquids and 
dense gases

• New signal detection, transduction 

and processing methods relevant to 
electron /ion microscopy in liquids and 
dense gases

A06  Mesoscale Correlative 
Microscopy and Imaging of 
Physical, Environmental, and 
Biological Sciences

Xiao-Ying Yu, Pacific Northwest  
National Laboratory
Si Chen, Argonne National Laboratory
Nestor J. Zaluzec, Argonne National 
Laboratory

• Technological and innovative 
developments in correlative 
microscopy, spectroscopy, 
and/or imaging

• Applications of correlative 
methodology to physical, 
environmental, and biological sciences

• Sample preparation, preservation, 
and transfer

• Methods for image registration, 
big data, image/data analysis, 
and challenges

• Facility development and 
capability innovation

A07  New Advances in Electron 
Energy Loss Spectroscopy 
and Allied Techniques

Juan Carlos Idrobo, Oak Ridge National 
Laboratory
Ian MacLaren, University of Glasgow, UK
Maria Varela, Universidad Complutense de 
Madrid, Spain

• Improvements in spectrometers, 
including optics and detectors

• Quantification of elemental 
compositions, including in the case 
of column-resolved spectroscopy, 
and near edge structure (ELNES) for 
studying chemical states of atoms

• Real-space and q resolved studies 
of phonon and optical excitations 
(such as band-gaps and plasmons 
), as well as gain spectroscopy, and 
dichroic signals

• The correlation between EELS 
and complementary techniques, 
including but not limited to 
cathodoluminescence, Raman 
spectroscopy, IR and optical 
spectroscopy, X-ray absorption 
spectroscopy, EDX spectroscopy, and 
3D atom probe tomography

• Limits in spatial resolution, 
delocalization and novel data analytics 
to improve signal to noise ratios

Analytical Sciences Symposia
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A08  Machine Learning & Compressive 
Sensing for Image Acquisition, 
Processing, and Reconstruction

Andrew Stevens, Pacific Northwest 
National Laboratory
Volkan Ortalan, Purdue University
Rowan Leary, Cambridge University, UK

• Recovery of useful signals from 
noisy, sub-sampled, and/or low-
resolution data

• Combined software/hardware 
acquisition strategies

• Image processing and 
reconstruction (e.g. single-particle 
EM or ptychography)

• Acquisition strategies for minimizing 
dose, time, or data

A09  Data Analytics and Model-based 
Imaging for Microstructure and 
Physical Property Interpretations

Lawrence Drummy, Air Force Research 
Laboratory
Charles Bouman, Purdue University
Vinayak Dravid, Northwestern University
Alex Belianinov, Oak Ridge National Laboratory

• Multimodal data acquisition
• Machine learning to extract 

materials data
• Data fusion, image processing and 

object tracking
• Scalable data management and 

computational strategies

A10 The Joy of Scanning  
Electron Microscopy

Raynald Gauvin, McGill University, Canada
Dale Newbury, National Institute of 
Standards and Technology

• SEM spatial resolution and its limits: 
optimizing resolution through SEM 
parameter choice and with image 
processing

• Elemental microanalysis in the SEM, 
doing it right and doing it wrong: SEM-
EDS is capable of accurate, precise, and 
sensitive elemental microanalysis, but 
compromises in specimen topography 
can significantly degrade the results

• Characterizing crystallography in the 
SEM: imaging with electron channeling 
contrast complemented by orientation 
measurements with electron backscatter 
diffraction can provide detailed 
characterization

• Choosing the detector(s) when 
configuring an SEM: the traditional 
Everhart-Thornley “secondary electron” 
detector and the backscattered electron 

detector are now complemented by 
several other designs, including a variety 
of “in-lens” detectors

• STEM-in-SEM: for electron transparent 
specimens, collecting the transmitted 
electron signals offers important 
information

A11 Solid-state X-ray Spectrometry  
at 50 Years

Paul Carpenter, Washington University
Edward Vicenzi, Smithsonian Institution
Katherine Burgess, Naval Research Laboratory
Nicholas Ritchie, National Institute of Standards 
and Technology

• State-of-the-art solid state x-ray 
detector instrumentation

• Soft x-ray and light element analysis in 
the field emission SEM

• Nano to atomic resolution microanalysis 
by STEM

• Quantitative analysis methods - 
limits and limitations

• Spectrum imaging and data processing
• Complementary methodologies 

including combined WDS-EDS, EBSD-
EDS, micro-XRF, and XRD

A12  The FIB-SEM Laboratory: Sample 
Preparation and Beyond

Joshua F. Einsle, Department of Earth Sciences, 
Department of Materials Science and Metallurgy, 
University of Cambridge
Marco Cantoni, EPFL
Timmithoy Burnett, School of Materials, 
University of Manchester

• FIB based sample preparation for TEM, 
APT, TKD and synchrotron studies

• Advances in FIB based tomography 
(including microanalysis)

• In situ experiments
• Combined fabrication and 

characterization experiments
• Applications in biomaterials and geosciences
• Advances in instrumentation and sources 

such as plasma and gas phase ion 
sources (Xe, He, Ne), LoTIS and Liquid 
metal alloy sources

A13  Pushing the Limits of Cryo-EM
Mike Marko, Wadsworth Center
Anchi Cheng, New York Structural Biology Center

• Sample preparation, including cryo-FIB
• EM instrumentation (cameras, phase 

plates, automation)
• Image processing for single-particle 

and tomographic reconstruction
• Applications using cutting-edge 

technology

A14  Quantitative Magnetic 
Characterization in the TEM

Darius Pohl, IFW Dresden, Germany
Ben McMorran, University of Oregon
Martha McCartney, Arizona State University 
Sebastian Schneider, IFW Dresden, Germany

• Application of magnetic TEM techniques 
like Lorentz TEM, differential phase-
contrast (DPC), electron holography 
and electron energy-loss magnetic 
chiral dichroism (EMCD) for quantitative 
measurements

• New developments in quantitative TEM 
magnetic characterization techniques

• Correlation of TEM measurements 
with complementary magnetic 
characterization techniques

• Advances in simulation of Lorentz TEM, 
DPC, Electron Holography and EMCD 
towards quantitative characterization

A15  Strain Analysis from Nano- to 
Micro-length Scales

Brendan Foran, The Aerospace Corporation 
Ling Pan, Intel Corporation 
Guoda Lian, IBM East Fishkill 

• Strain engineering and analysis of 
semiconductor devices/heterostructures, 
metals, and other structural/engineering 
materials

• Development and comparison of strain 
measurement methods

• Strain measurement workflows to span 
length scales

A16 Sterling Newberry Memorial 
Symposium on X-ray Imaging

Jeffrey Davis, PNDetector
Nikolaus Cordes, Los Alamos 
National Laboratory
Eric Telfeyan, General Electric
Richard Wuhrer, Western Sydney 
University, Australia

• X-ray microscopy and X-ray shadow 
imaging

• Focused probe imaging techniques 
such as µXRF and µXRD

• X-ray computed tomography
• Synchrotron and coherent beam methods 

(i.e., ptychography and holography)
• Applications of X-ray imaging
• New software, hardware and 

detectors for X-ray imaging

Analytical Sciences Symposia cont.



Microscopy & Microanalysis 2018 Meeting  |  August 5-9  |  Baltimore, MD 7

A17 Surface and Subsurface Microscopy and Microanalysis
Vincent S. Smentkowski, General Electric  
John A. Chaney, The Aerospace Corporation 
Chanmin Su, Bruker-Nano Inc.
Xiao-Ying Yu, Pacific Northwest National Laboratory  

• State-of-the-art surface analysis and instrumentation
• Advances in scanning probe microscopy for quantitative 

analysis including nano-scale chemical, mechanical & 
electrical characterization

• How surface methods expand and compliment electron 
microscopy (SEM/TEM)

• Correlative microscopy and spectroscopy- combing multiple 
analytical technologies

• Hyper-spectral data interpretation, 3D imaging, and 
multivariate statistical analysis

A18 Vendor Symposium
Luisa Amelia Dempere, University of Florida, Gainesville
Andreas Holzenburg, University of Texas, Rio Grande Valley

• New methods and techniques; new developments and technologies
• Breakthroughs and new instrumentation
• Improvements to existing instrumentation

Analytical Sciences Symposia cont.

X90 Microscopy in the Classroom
Local educators and registered conference 
attendees are invited to participate in 
presentations, round table discussions, 
and demonstrations of effective strategies 
for microscopy outreach and education 
from K-12 and post secondary classrooms. 
This session will show how microscopy 
in education serves as an important 
learning tool for inspiring our future 
STEM professionals. Those involved in 
microscopy education or educational 
outreach are encouraged to submit a 
paper about their successful program or 
lesson for platform or poster presentation.
• Best practices for incorporating 

microscopy into K-12 and post 
secondary classrooms and curricula

• Local and national initiatives 
emphasizing STEM education and 
outreach

• Methods to expose students to 
microscopy in a fun, engaging and 
impactful manner

X91 Microscopy Explorations (formerly 
“Family Affair”)

Elaine Humphrey, Janet Schwarz,   
Pat Connelly

A fun, hands-on session for families and 
kids of all ages!
This session includes:
• Some new Microscopic Explorations
• A mystery to solve using microscopy
• Materials science and biological 

science

Microscopy Outreach Sessions
X92  A Project MICRO Workshop

Elaine Humphrey, Caroline Schooley,   
Janet Schwarz, Pat Connelly

• The Project MICRO workshop has 
its venue in the MegaBooth all week 
after the Exhibit Hall opens

• Visit the Outreach booth every 
day to see how to set up different 
stations in a classroom

• Share your experiences with how you 
have fun with microscopy outreach 

• See different microscope systems for 
use in a classroom, in action

• Peruse the books suitable for  
school-age children

• Put your name into a draw for the 
daily door prize

FIRST PLACE 
2017 MSA Micrograph Competition
Broken Flowers: 
Prashant Kumar, University of Minnesota

SECOND PLACE 
2017 MSA Micrograph Competition

Twisted Centers: 
Timothy Pegg, Miami University (OH)
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PLENARY SPEAKER
Manu Prakash, PhD
Stanford University

Every Child in the World Should Carry 
a Microscope in Their Pocket 

Manu Prakash obtained a Bachelor of Technology degree in Computer 
Science from the Indian Institute of Technology, Kanpur, India, and a Ph.D. 
in Applied Physics from Massachusetts Institute of Technology. Since 2011, 
he has been an Assistant Professor in the Department of Bioengineering 
at Stanford University. His lab applies cellular- and physical biology-based 
approaches to problems in organismic biophysics and develops novel tools 
for measurements in biological systems. A prominent goal in the Prakash 
lab is inventing novel tools for “frugal science” applied to global health and 
democratizing access to scientific experience.  

Prakash and Jim Cybulski, a Ph.D. student in the Prakash lab, co-invented 
the “Foldscope.” This foldable microscope is made mostly of paper and 
costs less than one U.S. dollar.  Since 2014, 50,000 Foldscopes have been 
distributed to 135 countries, where they have been used to identify the 
microscopic eggs of agricultural pests in India, catalog the biodiversity of 
soil arthropods in the Amazon, detect fake currency and medicine, follow 
toxic algal blooms, detect bacteria in water samples, and map pollen 
diversity in a city landscape.  

Prakash is a current HHMI–Gates Faculty scholar, a 2016 MacArthur Fellow, 
one of the “Brilliant 10” featured by Popular Science in 2014, and a 2014 
MIT Technology Review top 35 innovator under 35 years of age. He has 
presented two TED talks featuring the use of origami and paper to create 
cost-effective diagnostic tools, one in 2014 on the Foldscope and one in 
2017 on “Paperfuge,” a hand-powered centrifuge costing only 20 cents.  
Prakash founded Foldscope Instruments in 2015, which handles large-scale 
production of Foldscopes for distribution to educators and individuals of 
all ages. Foldscope Instruments facilitates community engagement and 
sharing of experiences using Foldscopes through their “Microcosmos” 
online program, where children around the world post their micrographs 
and their experiences in scientific discovery. 

Technologists’ Forum Sessions
X30  Tech Forum: E. Ann Ellis  

Memorial Session
Andreas Holzenburg, University of Texas,  
Rio Grande Valley
Janice G. Pennington, University of Wisconsin

• Celebrating Ann Ellis’ contributions to MSA 
and R&D efforts across the disciplines 

• Insights into how specimen preparation 
will critically determine the outcome of an 
ultrastructural study

• The fine print with embedding media—
resin formulations and reproducibility

• How to preserve antigenic sites—the ins-
and-outs of immunolabeling 

• Digital whole-slide imaging in pathology 
• Imaging and diabetic retinopathy
• Outreach in microscopy and imaging— 

instilling enthusiasm into future generations

X31  Technologists’ Forum Special 
Topic Session: Specimen 
Preparation for Correlative 
FIB-SEM and XRM

Caroline Miller, Indiana University School of 
Medicine

• 3D characterization and modeling of 
microstructures has had a surge in interest 
from the materials to the biological 
scientific world 

• Correlative work is being done with both 
FIB-SEM and XRM microscopes to gain 
data in understanding microstructure at 
the light and electron microscopy level 

• Importance of specimen preparation in 
preparing specimens as to not introduce 
artifacts or modifications to microstructures  

X32  Technologists’ Forum Roundtable 
Session: Sample Preparation 
Strategies for Super-Resolution 
Correlative Electron Microscopy 

Janice G. Pennington, University of Wisconsin

• Emphasis on PALM, iPALM and STORM
• Balance of fixation for retention of the 

fluorescent label and ultrastructral integrity
• Proper resin formulation and 

infiltration protocols 
• Choosing the correct fluorescent label
• Alignment of fluorescent and EM data sets
• Round table discussion

PLENARY SPEAKERS

PLENARY SPEAKER
Jon Larsen, Project Stardust; 
Jazz Guitarist, Composer, Surrealist 
Painter, Author, Citizen Scientist

Using Microscopy to Find 
Stardust Anywhere

Jon Larsen is author of In Search of Stardust, the 
first comprehensive popular science book on 
micrometeorites. The book also features a photo 
atlas presenting hundreds of micrometeorites imaged 
by high-resolution color optical microscopy and by 
scanning electron microscopy. Historically, cosmic 
dust was thought to be discoverable only in pristine 
areas like Antarctica or isolated deserts. Larsen 
became the first individual to demonstrate how to 
find micrometeorites in populated areas, allowing any 
individual to find tiny extraterrestrial stones in their 
nearest rain gutter. Since 2008, Larsen has collected 
dust particles and empirically classified various 
terrestrial contaminants. Suspecting that some of his 
particles were micrometeorites, Larsen worked with 
Matthew Genge from the Imperial College of London in 
2015 to verify that indeed some of the particles were of 
extraterrestrial origin. Since then, Larsen has facilitated 
a community-based network of researchers through a 
program called “Project Stardust” so that anyone can 
conduct independent field work and lab analysis to 
document their own discovery of micrometeorites. 

Larsen is also a self-trained and well-regarded guitarist, 
notably in the style of gypsy jazz inspired by Django 
Reinhardt, and has produced 450 jazz records with 
many prominent musicians throughout his musical 
career. Prior to composing music full-time, Larsen was a 
surrealist painter heavily influenced by Salvador Dali.

Plenary Session  Monday, August 6, 2018 | Baltimore Convention Center, Baltimore, Maryland
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GENERAL CONSIDERATIONS:
Award applicants will automatically be considered for memorial 
scholarships, conferred by MSA based on the generous support 
of society sponsors. 

Applicants who have previously received an M&M Meeting Award 
will not be considered for a second award in the same category.

STUDENTS:
All full-time students enrolled at accredited academic 
institutions are eligible. High school, undergraduate, and 
graduate students are encouraged to apply. Applicants are 
not required to be members of the sponsoring society.

POSTDOCTORAL RESEARCHERS:
All full-time postdoctoral researchers are eligible. Applicants 
are not required to be members of the sponsoring society.

PROFESSIONAL TECHNICAL STAFF MEMBERS:
Full-time technologists are eligible. In addition, the applicant 
must be a member of the sponsoring society, current in his or 
her dues for the year of the meeting.

AMOUNT OF AWARD:
M&M Meeting Awards and memorial awards consist of full meeting 
registration and up to $1,000 for travel-related expenses. Original 
receipts must be provided to receive travel reimbursement.
All award winners also receive an invitation to the Presidents’ 
Reception, held on the Tuesday evening of the meeting.

NOTIFICATION OF AWARD:
All award applicants will be notified of their award status 
approximately eight weeks following the Call for Papers deadline.
Unsuccessful applicants will be permitted to withdraw their papers, 
should their ability to attend the meeting be contingent on the 
award, within one week following notification.

REQUIREMENTS OF AWARD:
All award winners must present their paper in person at the 
M&M meeting in order to receive their award.
Awardees are expected to attend and participate in the entire 
meeting, which runs from Sunday evening’s opening reception 
through late Thursday afternoon.
Awardees are required to attend the Monday morning plenary 
session, at which their award will be conferred.

Pik-Up Stiks: Dale Hensley and Bernadeta Srijanto, Oak Ridge National Laboratory
2017 MSA MICROGRAPH CONTEST ENTRY

Meeting Awards
How to Apply For an M&M Meeting Award: 
1. As part of the on-line paper submission process, an applicant must flag his or her paper for award consideration. 

Only one paper may be designated per applicant. 
2. The applicant must appear as first author and presenter of the paper submitted for award. 
3. The applicant must provide the name, title, institution, and e-mail address of his or her supervisor, who will be 

contacted to provide a supporting letter and confirmation of applicability for the indicated award category (e.g. 
student, post-doc, or technical staff).

Onsite Awards 
The M&M meeting’s co-sponsoring societies confer 
competitively judged awards at the meeting.

MSA Student Poster Awards 
We believe poster presentations 
are an excellent format for all 
participants to engage in intensive discussion 
with other researchers in the field. To especially 
encourage students to take advantage of this 
opportunity and submit papers for poster 
presentation, MSA provides cash awards to the 
most outstanding student posters (first author) 
each day (up to one in each of three categories). 

Diatome Poster Awards
All posters illustrating the use of diamond knife 
ultramicrocrotomy are eligible. Prizes include cash 
and Swiss watches. 

MAS Best Paper Awards  
MAS annually confers awards for 
papers presented at the M&M 
meeting deemed to be best in four categories. 
Each comes with a cash award generously 
provided by MAS Sustaining Members. 

MSA Micrograph Competition  
This competition rewards the 
innovative blending of art and 
science. Winning micrographs will be selected on the 
basis of artistic merit and general audience appeal. 
See M&M 2018 website for complete information.
The winner of the 2017 Micrograph Competition is 
featured on Page 7 of this brochure. 
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Sunday Short Courses
X10  Exploring Cryo-Preparation 

Techniques for Biological Samples
Danielle Jorgens, University of California, Berkeley
Elizabeth Fischer, NIH NIAID Rocky Mountain 
Laboratories

• Introduction to new EM tools for 
biological studies involving cryo- and 
resin-based samples

• Introduction to advanced biological specimen 
sample preparation, with specific focus on 
cryo-based methods such as high-pressure 
freezing, freeze substitution and plunge 
freezing for cryo-TEM and cryo-SEM

• Rapid and inexpensive methods for 
processing frozen specimens into resins

• Specimen-preparation strategies for 
direct and indirect correlative light and 
electron microscopy

• Extreme metal staining for volume EM
• Cryosectioning for immunolabeling or 

cryo-TEM imaging

X11  Advanced Focused Ion 
Beam Methods

Joseph Michael, Sandia National Laboratories
Lucille Giannuzzi, EXpress LO, LLC

• Basics of ion/solid interactions
• FIB for SEM, STEM, and TEM specimen 

preparation
• 3D imaging and analysis
• Micro- and Nano-fabrication

X12  Practical Considerations for 
Image Analysis and ImageJ 
and Clemex Vision

James Grande, General Electric Global Research

• Practical use of image-analysis tools
• Image analysis as a problem-solving tool
• Clemex Vision and ImageJ programs will 

be demonstrated
• Many real world examples

X15  Introduction to SEM with EDS:  
Imaging and Compositional Analysis

Keana Scott, National Institute of Standards 
and Technology
Nicholas Ritchie, National Institute of Standards 
and Technology

• Instrument features and functionality
• Basic operation—collecting useful images 

and spectra
• High-reliability compositional analysis—

basic assumptions and why they matter
• Sample preparation for imaging and 

quantification
• Developments in SEM and EDS technologies
• Selecting an SEM and/or EDS detector

X16 Multivariate Methods 
and Image-processing for 
Quantitative Microscopy

Stephen Jesse, Oak Ridge National Laboratory
Alex Belianinov, Oak Ridge National Laboratory
Suhas Somnath, Oak Ridge National Laboratory
Christopher R. Smith, Oak Ridge National 
Laboratory

• Basics of Python, and tools to get started
• Packaging data from open and proprietary 

file formats
• Image processing and feature extraction
• Handling multidimensional data sets
• Applications of multivariate methods 

to imaging and spectroscopy data; 
multimodal data alignment

• High-performance computing and strategies 
for improved speed and throughput

Physical Sciences Tutorials
ORGANIZER: Donovan N. Leonard, Oak Ridge National Laboratory

X40  Scanning Nanobeam Diffraction 
PRESENTER:  Colin Ophus, Lawrence Berkeley 
Laboratory 

• Strain mapping of crystalline samples from 
reciprocal lattice vectors. 

• Orientation mapping of polymers and other 
dose sensitive samples. 

• Measurement of physical properties using 
position-averaged convergent beam 
electron diffraction (CBED), including 
thickness, sample tilt, local composition, 
polarization and others. 

• Fast simulation methods for scanning NBED. 
 

X13   SerialEM for EM Data 
Acquisition

David Mastronarde, University of 
Colorado, Bounder
Cindi Schwartz, NIH NIAID Rocky 
Mountain Laboratories
Guenter Resch, Nexperion

• Installation, calibration, and layout of 
SerialEM

• Image acquisition techniques such as 
for STEM, tilt-series, and single-particle

• Ancillary hardware such as direct-
electron detectors and energy filters

• Scripting and advanced 
programming to extend SerialEM

• Live demonstration of SerialEM

X14  Sample Preparation for High-
resolution EM of Materials

Donovan Leonard, Oak Ridge National 
Laboratory (Lead Instructor)

• Comparison of metal sputtering, 
carbon evaporation and ion-beam 
deposition for SEM imaging at 
magnifications above 50kX

• EBSD preparation using 
traditional mechanical polishing 
and Argon-ion milling

• Sample preparation for transmission 
Kikuchi-diffraction studies, using FIB and 
electropolishing/jet-thinning

• Approaches for preparation of 
nanoparticles for HRTEM/STEM imaging

• Traditional and FIB/SEM preparation 
of samples for aberration-corrected 
STEM, EELS and EDS

• Considerations for in-situ hot-stage, 
liquid-cell and electrical-biasing 
experiments in the SEM and TEM/STEM

X41  Entrepreneurship in the 
Microscopy Community  

PRESENTER: John Domiano, Protochips 

Several entrepreneurs from the microscopy 
community will be in attendance for a round 
table Q&A with tutorial attendees on topics 
including, but not limited to: 
• Instrumentation development and 

commercialization 
• Practical steps to take when starting 

your own microscopy based 
business 

• Panel discussion on business start-up best 
practices 

• Role of local affiliated microscopy 
societies in bringing microscopists and 
businesses together 

 

X42  Ultra-high Spatial Resolution 
EBSD: Transmission Kikuchi 
Diffraction (TKD) in the SEM 

PRESENTER:  Scott D. Sitzman, The Aerospace 
Corporation

• Introduction to TKD:  What distinguishes 
TKD from conventional EBSD, to its benefit 
and detriment from the standpoint of both 
the researcher and the practitioner 

• Hardware, software and SEM requirements 
and considerations 

• TKD sample preparation 
• Advice for high quality data collection 
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2018 Pre-Meeting Congresses

X61  Standards and Reference 
Materials for Microanalysis

Sunday, August 5, 2018 • 8:30 AM – 5:00 PM
Separate registration required.
Included in Registration Fee:  Breakfast, 
AM Break, Lunch, PM Break

Organized by the Focused Interest Group on 
MicroAnalytical Standards (FIGMAS)

ORGANIZERS: 
Julien M. Allaz, University of Colorado
Anette von der Handt, University of Minnesota
Owen K. Neill, University of Michigan

• What are the available resources for 
standards materials in a microbeam 
laboratory?

• What does it take to maintain a standard 
collection?

• How do users select appropriate standards 
for different applications and analytical 
techniques?

• When is “standardless” analysis appropriate?
• What are the requirements and challenges 

for our current standard collections in the 
light of recent technological innovations?

This Pre-meeting Congress will consist of 
talks, posters and round-table discussions. 

Biological Sciences Tutorials
ORGANIZER: Tommi A. White, University of Missouri

X44  Single-particle Cryo-
EM: Data Processing 
Techniques for Obtaining 
Optimal Results

PRESENTER: Ali Punjani, University of Toronto
• Motion correction of microscope movies
• Picking single particles from 

micrographs
• Cleaning and sorting particle 

stacks in 2D
• Solving multiple heterogenous 

structures in 3D
• Refinement of structures and validation
• Advanced refinement techniques 

to improve resolution
• Tips and tricks

X60   Pre-Meeting Congress for 
Students, Postdocs, and 
Early-career Professionals in 
Microscopy & Microanalysis

Saturday, August 4, 2018 • 8:30 AM – 5:00 PM
Separate registration required.
Included in Registration Fee: Friday Night 
Reception, Breakfast, AM Break, Lunch, PM 
Break, Saturday Evening Banquet 
Organized by the Microscopy Society of 
America Student Council (StC)

ORGANIZERS: 
William J. Bowman, Massachusetts Institute 
of Technology (Program Chair)
Bukola Obayomi, Arizona State University 
(Biological Sciences Co-chair)
Matt Caputo, Youngstown State University 
(Physical Sciences Co-chair)
Ethan L. Lawrence, Arizona State University 
(Activities & Social Co-chair)

This Pre-meeting Congress is organized by 
and for students, postdocs, and early career 
professions, and provides

• A forum for early-career professionals to 
deliver presentations to peers ahead of 
the meeting.

• Opportunities to share research and 
data in an engaging, non-intimidating, 
and interactive setting.

• Expanded professional networking, and 
career development mentoring from 
recent graduates.

• The opportunity to win awards, 
determined by peer voting.

X62  Practical Challenges and 
Opportunities for in situ/
operando Microscopy in Liquids 
and Gases EMLG

Sunday, August 5, 2018 • 8:30 AM – 5:00 PM

Included in Registration Fee: Breakfast, 
AM Break, Lunch, PM Break
Organized by the Electron Microscopy 
in Liquids and Gases (EMLG) Focused 
Interest Group

ORGANIZERS: 
Patricia J. Kooyman, University of Cape Town,  
South Africa
Houlin Xin, Brookhaven National Laboratory
Ethan Lawrence, Arizona State University
Joshua Vincent, Arizona State University
Raymond R. Unocic, Oak Ridge National 
Laboratory

Topics covered within this PMC include:

• Developments in liquid and gas cell systems
• Temperature and pressure measurements
• High speed imaging/direct electron 

detectors/data storage
• Big data analytics
• Integration with multimodal techniques
• Electron beam interactions

This Pre-meeting Congress will consist of 
invited talks and a poster session.

• Separate registration fee required; see registration information on website, and form for details (form available March 1, 2017).  
• Please see individual listings below for information on meals and breaks.

X43  Cryo-FIB: Overcoming 
the Hurdle of Sample 
Preparation for in situ 
Cryo-Electron Tomography

PRESENTER:  Miroslava Schaffer, Max Planck  
  Institute of Biochemistry,   
  Germany
• Hardware requirements
• Optimizing freezing conditions
• Different milling strategies
• Protective coatings
• Obtaining homogeneously thin, large 

field-of-view lamellas
• Avoiding contamination
• Improving sample conductivity
• The influence of different specimens
• Tips and tricks

X45 How to Get Funding for Instrumentation 
When Budgets Are Tight (Parts I and II)

PRESENTERS: TBD
• What agencies, foundations, and institutions 

provide funding for instrumentation?
• Where do I obtain information about 

qualifications, submissions, forms, deadlines, etc.?
• What should I do to submit a successful   

grant application?
• What should I NOT do when submitting a   

grant application?
• If I write too much, how should the application 

be edited?
• Who should I ask for letters of support?
• What do I need from my institution for a 

successful application?
• Is there support available from the instrument 

vendors?
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Advanced MicroBeam, Inc.
Advanced Microscopy Techniques
Angstrom Scientific Inc.
Applied Physics Technologies, Inc.
Birla Carbon Company
Boeckeler Instruments Inc
Bruker Nano Analytics
CAMECA Instruments, Inc.
Carl Zeiss Microscopy, LLC
Carnegie Mellon University
Denton Vacuum LLC
Diatome U.S.
Direct Electron, LP
Duniway Stockroom Corp.
E.A. Fischione Instruments, Inc.
EDAX Inc.
Electron Microscopy Sciences
EMSIS GmbH
EXpressLO LLC
Gatan, Inc.
Geller MicroÅnalytical Laboratory, Inc.
Grant Scientific Corp.
Hitachi High Technologies America, Inc.
HREM Research Inc.
Hummingbird Precision Machine Co.
ibss Group, Inc.
International Centre for Diffraction Data
IXRF Systems, Inc.
JEOL USA, Inc
Lehigh Microscopy School
Leica Microsystems, Inc.
Mager Scientific, Inc.

Materials Analytical Services, LLC
Micro Star Technologies, Inc.
Micron, Inc.
NanoSpective
Nion Co.
Oxford Instruments America, Inc.
Pace Technologies
PNDetector GmbH
Probe Software, Inc.
Protochips, Inc.
PulseTor, LLC
Raith America, Inc.
RaySpec Ltd (used to be SGX Sensortech)
Scientific Instrumentation Services, Inc.
SEMTEC Laboratories, Inc.
SEMTech Solutions, Inc.
Separation Science
South Bay Technology, Inc.
SPI Supplies/Structure Probe, Inc.
Ted Pella, Inc.
TESCAN USA 
Thermo Fisher Scientific, Inc.
Tousimis Research Corporation
TSS Microscopy LLC 
XEI Scientific, Inc.
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