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Dear Fellow Microscopists, Microanalysts, 
Students and Friends,

We invite you to join us for Microscopy & Microanalysis 2013, 
August 4 – 8 in vibrant Indianapolis, Indiana. The annual M&M 
meeting continues to be the premier meeting for scientists, 
technologists, and students who use microscopy or microanalysis 
in their research, with 996 papers presented in 2012.  

The Program Committee for 2013 has put together an outstanding 
scientific program that features the latest advances in the 
biological and physical sciences, techniques and instrumentation. 
Complementing the program is one of the largest exhibitions of 
microscopy and microanalysis instrumentation and resources in the 
world, attracting well over 100 companies. Educational opportunities 
include a variety of Sunday short courses, tutorials, evening vendor 
tutorials, pre-meeting workshops, and in-week intensive workshops. 
The Opening Reception offers an opportunity to meet new people 
in the field and renew old acquaintances, and the Monday morning 
Plenary session features showcase talks from outstanding researchers 
as well as recognition of the major Society and Meeting award 
winners. There will be other important awards conferred during the 
meeting, including daily poster awards to highlight the best student 
posters in instrumentation & techniques, biological and physical 
applications of microscopy & microanalysis.  

Each year, the sponsoring Societies offer a variety of awards and 
travel funding for outstanding papers from students, post-docs, and 
technologists. Details regarding each specific award, criteria and 
prize(s) can be found in this Call for Papers and on the meeting website.  

Indianapolis promises to be an inviting and hospitable location for 
our meeting. It is a city with many dining options (including 18 brew 
pubs!), historical neighborhoods, and museums, including the Eiteljorg 
Museum of American Indians and Western Art. And of course, there 
is the famous Indianapolis Motor Speedway for auto racing fans. For 
more information, visit http://visitindy.com. 

Microscopy & Microanalysis 2013 is the one meeting you do not 
want to miss if you are involved with microscopy and microanalysis. 
We look forward to seeing you in Indianapolis!

Ernie Hall Kristin Bunker Nat T. Saenz
President, MSA President, MAS President, IMS

Modi�ed A

QUESTIONS?  
Questions regarding the technical 
content of the meeting or regarding 
specific sessions may be directed to:

Program Chair
Teresa Ruiz 
MM2013ProgramChair@microscopy.org 

Questions regarding registration 
may be directed to:
MMRegistration@microscopy.org 

Questions regarding exhibits, 
exhibitors or sponsors may be 
directed to:
doreen@corcexpo.com

Please direct all other meeting-
related questions to:  
MeetingManager@microscopy.org

Are You A Member?
Join Today and Save on 
M&M 2013 Registration Fees

Registration opens February 1, 2013

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://metallography.net for 
membership information on the 
International Metallographic Society. 
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Cover Image: 
STEM image of hollow Si spheres with nitrogen inclusion
Image by Miaofang Chi, Oak Ridge National Laboratory
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A01 Gertrude Rempfer Memorial 
Symposium on Advances in 
Electron Optics and Aberration-
Corrected Electron Microscopy 

Sergei Rouvimov, Rolf Koenenkamp, 
Wolfgang Neumann, Teresa Ruiz

This symposium will cover aspects of:
•	 Electron	optical	development:	past,	

present and future
•	 Aberration	corrected	electron	

microscopy: challenges and future 
trends

•	 Photo-emission	electron	microscopy	
and its application to materials and 
life sciences

•	 A	few	recent	examples	of	electron	
microscopy-related advances in 
materials science and biology

A02 The Electron Microscope of the 
Future: Merging the SEM, the 
STEM and the Ion Microscope

Raynald Gauvin, David C. Joy, Brendan 
J. Griffin 

This symposium seeks to address the 
following questions:
•	 What	is	the	state-of-the-art	of	

materials characterization in 
the SEM, (S)TEM, FIB and ion 
microscope?

•	 What	future	developments	could	
improve materials characterization in 
microscopy?

•	 Will	it	be	possible	to	merge	the	
capabilities of the SEM, (S)TEM, FIB 
and ion microscope within a single 
instrument?

A03 New Opportunities for In-situ 
Techniques and Instruments

Thomas W. Hansen, Blythe G. Clark, 
Klaus Qvortrup 

Topics of interest include:
•	 Column	modifications
•	 In	situ	science
•	 Beam/sample	interactions

A04 Electron Tomography in Life 
and Material Science

Heiner Friedrich, Montserrat Barcena, 
Esther Bullitt 

This symposium will cover:
•	 Applications	of	electron	tomography	

in both biological and physical 
sciences

•	 3D	imaging	by	(EF)TEM,	STEM,	
diffraction, holography

•	 Developments	in	sample	
preparation, instrumentation and 
data processing

•	 Integration	with	complementary	
approaches, such as light 
microscopy and X-ray

A05 Revisiting Resolution for  
STEM and TEM

Edgar Voelkl, Rolf Erni, John Silcox, 
Nasim Alem 

This symposium will explore:
•	 The	meaning	of	point	resolution	in	

the presence of a sample
•	 Do	simulations	and	real	data	agree	

under Cs and Cc correction? 
•	 STEM	or	TEM	and	at	what	voltage?
•	 What	about	beam	damage?

A06 Applications of MicroCT in  
Life and Material Sciences

Douglas R. Keene, Daniel S. Perrien, 
Rebecca Rudolph 

This symposium will address 
X-ray microcomputed tomography 
(microCT) image acquisition and 
analysis across all fields of study and 
include:
•	 Overviews	of	microCT	technology	

and applications
•	 Applications	of	microCT	

in biomedical, geological, 
archaeological, and industrial 
settings

•	 Image	acquisition	and	optimization
•	 Image	processing,	analysis,	

characterization and rendering
•	 Case	studies	of	both	standardized	

and novel techniques across  
various fields

A07 Mass Spectrometry Imaging 
(MSI): Applications, Current 
Challenges and Perspectives 

Francisco A. Fernandez-Lima,  
Christine M. Mahoney 

This symposium will cover mass 
spectrometry and its variants for 
chemical imaging of surfaces. Focus 
areas are:
•	 High	spatial	resolution	imaging	

and isotopic analysis using mass 
spectrometry

•	 2D	and	3D	molecular	analysis	for	
materials and biomedical applications

•	 Novel	atmospheric	pressure	ion	
sources for MSI and their applications

•	 Fundamentals	on	imaging	probe/
surface interaction and novel MSI 
instrumentation

•	 MSI	data	analysis	protocols,	
strategies and sampling methods

A08 EBSD, Advanced Electron 
Diffraction and Automated 
Mapping Techniques for 
Geological and Materials 
Research

Natasha Erdman, Joseph R. Michael 

This symposium will cover the 
techniques and applications of 
orientation mapping and strain 
measurement in geological and materials 
science and encourages submissions in 
the following areas:
•	 Advances	in	orientation	mapping	

in both SEM and TEM – theory, 
simulations and applications

Instrumentation & Techniques Symposia

2012 MSA Micrograph Contest Winner 
SEM image of a tiger beetle, collected on Mt. Elden outside of Flagstaff AZ, 
reveals an ant head attached to its hind leg
Image by Bruce Wagner, W. L. Gore & Associates
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•	 Improvements	in	accuracy	and	
spatial resolution of orientation 
mapping techniques

•	 Elastic	and	plastic	strain	
measurement through electron 
diffraction methods

•	 3D	developments	and	applications	
of orientation mapping

•	 Applications	of	orientation	mapping	
and phase identification techniques 
in materials and geology

•	 Channeling	effects	and	orientation	
mapping

A09 Advances in Data Processing 
in Optical and Electron 
Microscopy

Edward P. Morris, David Morgan, Jeffrey 
L. Clendenon 

The symposium will cover (but is not 
limited to) software for:
•	 Single	particle,	helical	and	2D		

crystal analysis
•	 Tomography
•	 Visualization
•	 Databases	for	microscopy
•	 Computational	modeling	and	

microscopy 
•	 Segmentation	and	measurement	

techniques

A10 Practical Programming for 
Microanalysis

Andrew Deal, Philippe T. Pinard,  
Aaron Torpy 

This symposium is dedicated to cutting-
edge computer programs, programming 
practices, and user routines, as applied 
to microanalysis. Contributions in 
the following categories and related 
subjects are welcome:
•	 Scripting,	APIs,	and	task	automation
•	 Quantitation	routines	and	data	

processing
•	 Microscopy	simulations
•	 Extensible/robust	code	development
•	 Open	source	libraries

A11 Ion Beam Instrumentation and 
Applications for Physical and 
Biological Sciences

Keana Scott, Mike Marko, Trevor E. Clark 

This symposium will cover:
•	 Advances	in	ion-beam	

instrumentation
•	 Applications	of	ion-beam	imaging
•	 FIB-milling	applications	for	physical	

and biological sciences
•	 Advances	in	FIB-based	2D	and	3D	

analytical techniques
•	 Theoretical	and	experimental	

research on ion-solid interactions

A12 Atom Probe Tomography In 
Correlative Investigations

Baptiste Gault, David J. Larson 

This symposium will cover:
•	 Correlation	of	APT	with	

computational materials science
•	 Correlative	microscopy	approaches	

encompassing APT
•	 Use	of	simulations	to	investigate	

fundamentals of atom probe science
•	 Latest	methodological	development	

for enhanced data treatment 

A13 Microscopy and Microanalysis 
for Real World Problem Solving

Stuart McKernan, Elaine F. 
Schumacher, Janet H. Woodward 

This symposium welcomes 
contributions on:
•	 Real	world	problem	solving	using	

all forms of microscopy and 
microanalysis

•	 Quantitative	approaches	for	
increased confidence in results from 
non-ideal samples

•	 Creative	methodologies	for	
preparation and analysis of real 
world samples

•	 Equipment	testing,	calibration	and	
quality assurance

A14 New Instrumentation at the 
Limits: Characteristics and 
Applications

Ray W. Carpenter, John C. H. Spence, 
Moon J. Kim 

Aberration correction at intermediate 
and lower voltages is leading 
to development of exciting new 
instrumentation well beyond the current 
limits for materials and solid state 
research. This symposium will address 
many of those topics, among them:
•	 Monochromators	and	high	
resolution	EELS

•	 Ultrafast	single	electron	detectors	
for temporal resolution and damage 
minimization

•	 Multiple	EDS	detectors	for	mapping	
and trace analysis

•	 Vortex	Beams	for	imaging	spins	and	
magnetic structure analysis

•	 Ultrafast	(femto/pico	sec)	diffraction	
and imaging for dynamic reactions

A15 Low Voltage Transmission 
Microscopy: Pros and Cons

Max Haider, Rasmus R. Schroeder 

This symposium will cover:
•	 Beam	damage	of	various	sensitive	

materials
•	 Contrast	enhancement	at	LV
•	 Charging	at	LV
•	 Instrumental	developments	
•	 Optimum	energy	for	beam	

sensitive materials

A16 X-ray Microanalysis in 
Modern Electron Optical 
Instruments: Is It Really 
Quantitative in Today’s 
Diverse Architectures?

Dale E. Newbury, Masashi Watanabe, 
Nestor J. Zaluzec 

Leading	experts	and	contributed	
papers will consider existing barriers 
and future developments needed 
in for accurately performing X-ray 
analysis measurements. Topics 
include:
•	 Quantitative	X-ray	analysis	in	bulk	

and thin-film specimens
•		Accuracy,	Precision	and	Errors	in	

Measurements
•		Developments/Innovations	in	

Instrumentation and Detectors for 
X-ray analysis

•		Applications	in	the	SEM,	EMPA,	
TEM/STEM, AEM

•		Hyper-dimensional	imaging	and	
X-ray analysis

A17 Vendor Symposium: Latest 
Developments in Tools for 
Life and Materials Sciences

Elizabeth R. Wright, Alice C. 
Dohnalkova, Mark A. Sanders 

This symposium provides an 
opportunity for instrument 
manufacturers and vendors to 
showcase new developments and 
improved products. Topics include:
•	 New	methods	and	techniques
•	 Improvements	to	existing	

instrumentation
•	 Innovations	for	new	

instrumentation

EBSD map collected from a laser weld in 304L stainless steel. Image by: Joe Michael, Sandia National Laboratories

Instrumentation & Techniques Symposia continued
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B01 Developmental Biology and 
Tissue Engineering: Bridging 
the Gap through Microscopy

Jay D. Potts, Richard L. Goodwin 

This symposium will explore new 
technologies being used to analyze 
advances in tissue engineering and 
will focus on:
•	 Using	2D,	3D	and	4D	techniques	

to image in vivo and in vitro tissue 
formation

•	 Imaging	over	different	time	scales	
(milliseconds to weeks)

•	 Imaging	and	analysis	tools	to	
elucidate the mechanisms of 
morphogenesis 

B02 AFM-Based Nanoscopies in  
the Life Sciences

John R. Dutcher, Laurent Kreplak, 
Christopher M. Yip 

This symposium will highlight recent 
developments in AFM instrumentation 
and integration with optical techniques 
and will explore topics on:
•	 Cellular	and	molecular	imaging
•	 Nanospectroscopy
•	 Nanomechanical	mapping
•	 Chemical	mapping

B03 Structural Biology and Cell 
Ultrastructure

Paula C. A. da Fonseca, Michael 
Radermacher, Ingeborg Schmidt-Krey 

This symposium will cover structural 
and ultrastructural aspects of 
biological systems resolved using 
advanced EM techniques and hybrid 
methodologies, and will focus on: 
•	 Structure	and	function	of	biological	

macromolecules and assemblies

•	 Structural	insights	into	eukaryotic	
and prokaryotic cellular function

•	 Virus	structure	and	virus-host	
interactions 

•	 Cellular	ultrastructure

B04 Fluorescence Microscopy of 
Organelle Dynamics

Darren Boehning, Matt Lord 

This symposium will cover fluorescence 
microscopy techniques for visualizing 
organelle dynamics in living cells, and 
will focus on fluorescence imaging of:
•	 Mitochondrial	structure/function
•	 Cytoskeletal	dynamics
•	 Endocytosis	and	vesicular	trafficking
•	 Protein	trafficking	and	degradation
•	 Cell	signaling

B05 Microscopy of Medical Devices 
and Biomaterials

Gabe M. Lucas, Coralee McNee,   
Rik Brydson 

This symposium will cover the range 
of imaging and analysis techniques 
for studying the interaction between 
organic systems and engineered 
products. Emphasis will be placed on:
•	 Special	specimen	preparation	

techniques for materials of dissimilar 
properties

•	 Hard	and	soft	tissue	replacements	
•	 Metallography	of	common	alloy	

systems used in medical devices: 
stainless steel, titanium, and cobalt 
chromium

•	 Emerging	materials	and	systems	for	
medical applications

•	 Failure	analysis	of	medical	devices	
and biomaterials

B06 Utilizing Microscopy for 
Research and Diagnosis of 
Diseases in Humans, Plants 
and Animals

Patricia E. Kysar, W. Gray Jerome, 
Michael P. Goheen 

This symposium will cover the use of 
microscopy in the field of pathology 
and will include among other topics in:
•	 The	rapid	and	accurate	detection	

and treatment of diseases in plants, 
animals and humans

•	 Basic	research	on	disease	in	
human, animal and plant cells, 
tissues and entire organisms

•	 Improving	the	quality	and	durability	
of crops and livestock

B07 Microscopy, Microanalysis 
and Image Analysis in the 
Pharmaceutical Sciences  

Alejandra Camacho, Charles D. 
Humphrey 

This symposium will cover:
•	 Specialized	imaging	and	analysis	

technologies and themes for 
drug discovery and delivery as 
well as practical problems in the 
pharmaceutical industry

•	 Platform	and	poster	presentations	
by invited speakers include 
biological and materials science 
applications 

•	 Forum	provided	for	sharing	
thoughts and strategies on issues in 
the pharmaceutical laboratory

•	 Contributed	papers	for	platform	
or poster presentations on related 
topics welcome

TEM and 3D 
reconstruction of 
negatively stained 
rotavirus. 

Image by 
Charles Humphrey, 
U.S. Centers for 
Disease Control 
and Prevention

Biological Sciences Symposia
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P01 The Art in Microscopy and 
Microanalysis

Alex D. Ball, John F. Mansfield 

This symposium will cover applications 
of all microscopy and microanalysis 
techniques to cultural heritage 
research. Topics include:
•	 Analysis	of	paintings	and	pigments
•	 Qualitative	and	quantitative	analysis	

of historic glasses, metals and 
ceramics

•	 Characterization	of	weathering	
and degradation of architectural 
materials

•	 Inspection	of	aging	of	manuscripts,	
textiles and photographic materials

•	 Analysis	of	stone,	bone	or	wooden	
tools and artifacts, manipulated 
objects (primitive carvings, 
decorated “fetish” objects, etc.)

P02 Structure and Composition 
Analysis of Nanoparticulate 
Systems

Miaofang Chi, Chris J. Kiely, Jimmy Liu 

This symposium will cover all aspects 
of advanced electron microscopy 
characterization of nanoparticles, 
including:
•	 Imaging	and	chemical	analysis	of	

nanoparticles down to atomic-scale 
resolution

•	 Investigation	of	surface	and	sub-
surface structures

•	 New	approaches	to	minimize	beam-
induced effects

•	 Simulations	and	image/spectrum	
processing for nanoparticle analysis

•	 In-situ	techniques	for	studying	
nanoparticles under working 
conditions

P03 Imaging the Hard/Soft 
Materials Interface: Challenges 
and Solutions

David C. Bell, Emmanuelle A. Marquis

This symposium will cover imaging 
and analysis of the hard/soft materials 
interface. Topics include:
•	 Advances	in	SEM,	TEM	&	APT	–	low	

voltage theory, simulations and 
applications as applied to the hard/
soft materials interface

•	 Understanding	the	materials	
damage mechanisms 

•	 Discussions	of	the	various	contrast	
mechanisms for imaging

•	 3D	developments	and	applications	
•	 Specimen	preparation

P04 Deriving 
Fundamental 
Catalyst Properties 
from Electron 
Microscopy

Ilke Arslan, Larry F. Allard, 
Abhaya K. Datye 

This symposium will 
cover:
•	 In-situ	and	operando	

studies of catalysts
•	 Aberration-corrected	

TEM and STEM
•	 3D	imaging	of	catalysts
•	 Single	atoms	and	their	

mobility in catalysts
•	 Defining	environment	

and oxidation of 
catalytic sites

•	 Nanoparticle	dynamics,	
adsorbates and 
structures

P05 Microstructural 
Characterization of Metals - 
150 Years After Sorby 

George F. Vander Voort,   
James E. Martinez 

This symposium will cover:
•	 Metallurgical	specimen	

preparation
•	 Etching	
•	 Light	optical	microscopy	

examination techniques 
•	 Quantification	of	microstructures	

and fractures
•	 Image	analysis	equipment	and	

methodology

P06 Failure Analysis of 
Structural Materials: 
Microscopy, Metallography 
and Fractography

Brett A. Miller, Daniel P. Dennies

Topics of interest include:
•	 Failure	investigations	and	

research where microstructures 
are of great diagnostic 
importance for identifying the 
root cause 

•	 Unique	uses	of	light	and	electron	
microscopes to characterize 
materials that have failed or 
have been altered during service 
or research

•	 Sample	preparation	and	
evaluation

•	 Unusual	fractographic	features	
that are difficult to interpret

P07 Special Problems and 
Solutions: Coatings, Ceramics 
and Polymers

John Sauer, Richard E. Chinn

This symposium will cover the 
whole range of imaging and analysis 
techniques on nonmetallic and 
nonbiological materials. Emphasis will 
be placed on: 
•	 Microstructural	development	of	

novel ceramic and plastic materials 
and their fabrication processes

•	 Unusual	visible-light,	electron	and	
ultrasonic imaging techniques 
applied to ceramic and plastic 
industry developments

•	 Specialty	applications	of	ceramics	
and plastics, such as thermal spray 
coatings, plasma spray coatings, 
thin films and nanomaterials

•	 Grain-boundary	engineering	in	
ceramics and composites

TEM image of kaolin clay
Image by Elaine Schumacher, McCrone Associates

Physical Sciences Symposia

TECHNOLOGISTS’ FORUM  
SPECIAL TOPIC:   
Energy Dispersive Spectrometry

Valerie Woodward, E. Ann Ellis

X30 EDS Revisited - Basics and 
Advances 

•	 State	of	the	art	in	detectors	
•	 Quantitative	and	qualitative	analysis,	

peak overlaps, artifacts and 
misconceptions 

•	 X-ray	mapping	and	spectrum	imaging	
•	 Preparation	and	applications	in	life	

and materials sciences
•	 How	it	differs	from	other	“X”	methods
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To submit a paper, go to: 
http://microscopy.org/MandM/2013/  
Submission deadline: February 15, 2013

Instrumentation & Techniques
C01   Technologists’ Forum
C02		 Advances	in	Instrumentation	and	Techniques	–	General
C03  Transmission Electron Microscopy
C04  Scanning Transmission Electron Microscopy
C05   Analytical Electron Microscopy
C06			 Electron	Energy-Loss	Spectroscopy/Energy-Filtered	TEM
C07   Convergent Beam Electron Diffraction
C08   Scanning Electron Microscopy
C09   Variable Pressure/Environmental SEM
C10   X-ray Microscopy & Spectroscopy (TXM/STXM)
C11   Imaging, Diffraction, Holography, Spectroscopy
C12   Surface Analysis Techniques (excluding SIMS)
C13   Scanning Probe Microscopy (excluding AFM in life science)
C14   Stereology
C15   Infrared and Raman Microscopy and Microanalysis
C16   Remote Microscopy and Collaboration
C17   Education in Microscopy and Microanalysis
C18   Forensic Science
C19   Quality Systems and Standards
C20 Core Facility Management

Biological Sciences
C21			 Biological	Sciences	–	General
C22   Specimen Preparation for Biological Sciences
C23   Biomimetics
C24   Blood/Immunology
C25   Botany
C26   Cytoskeleton
C27   Developmental/Reproductive Biology
C28   Entomology
C29   Histology and Cytochemistry
C30   Microbiology
C31   Neurobiology
C32   Parasitology

Physical Sciences
C33			 Physical	Sciences	–	General
C34   Specimen Preparation for Materials Sciences
C35   Amorphous Materials
C36   Alloys and Composites
C37   Engineered Materials
C38			 Geology/Mineralogy
C39   Interfaces
C40   Magnetic, Superconducting & Ferroelectric Materials
C41   Modulated Structures
C42   Oxidation/Corrosion
C43   Phase Transformations
C44   Porous Materials
C45   Self-Assembly
C46   Semiconductors

Additional Topics for Papers
Organizers: Executive Program Committee

Potential additional session topics in the three categories 
(Instrumentation & Techniques, Biological Sciences, and Physical 
Sciences) are listed below. Papers submitted to a topic that 
corresponds to an organized symposium listed in the previous 
pages will be moved to that session. If a sufficient number of 
submissions on a topic are received, the Executive Program 
Committee will organize a special session on that topic; if not, the 
papers will be redirected to the closest topical area.

TEM of negatively stained 
rotavirus. Colorized 
Image by Charles Humphrey, 
U.S. Centers for Disease 
Control and Prevention

Paper Submission 

A brief summary of the paper submission process is 
as follows:

1.	 Register	as	a	User	at	the	paper	submission	website	above.

2. Prepare your paper according to the Instructions for 
Authors. Your source file must be in Adobe Acrobat PDF 
format, with all images embedded electronically.

3. Complete an Author Data Form (online at the submission 
site) for EACH PAPER at the time that the electronic file of 
your paper is submitted.

4. Ensure that all addresses are complete and that all co-
authors are listed.  The author data will be sent to you via a 
confirmation e-mail, after your paper has been received.

5.	 Upload	your	paper	when	prompted,	after	completing	the	
Author Data Form electronically.

6. Review and approve the final PDF version of your uploaded 
paper  [This requires that you revisit the paper submission 
website after you have uploaded your paper. You must 
verify that the PDF file is a faithful representation of your 
original and has not been corrupted.]

7. Print the Author Data Acknowledgment Email with the 
electronically-assigned Paper Number and keep it for 
your records.

8.	 IF	YOU	NEED	AN	INVITATION	LETTER	FOR	A	
VISA	APPLICATION,	BE	SURE	TO	CHECK	THE	
APPROPRIATE BOX. 

AWARDS
Please see next page for details regarding Meeting and 
Society awards presented for outstanding papers and posters.

PRESENTATIONS
Submitting and presenting authors 
will be notified of session, room, day 
and time assignments for their oral 
or poster presentations on or around 
May 15, 2013.

Certain awards, such as the 
Diatome Award and the Student 
Poster Awards, are specific to 
poster presentations. Select “Prefer 
Poster” to guarantee eligibility for 
these awards!  See Other Awards 
information on page 9.

All papers must be submitted in electronic format   
only at the online submission portal located through: 
http://microscopy.org/MandM/2013. Detailed instructions are 
available online regarding content and formatting of papers.
  
Please read all instructions carefully 
and complete all steps to ensure a valid 
submission!
ALL	PAPERS	MUST	CONSIST	OF	TWO	(2)	PAGES	AND	
REPRESENT A CONDENSED VERSION OF THE RESEARCH, 
INCLUDING	METHODS,	RESULTS,	AND	DISCUSSION	WITH	
FIGURES	AND	MICROGRAPHS	WHERE	APPROPRIATE.

All papers will be peer-reviewed by the Program Committee.  

IMPORTANT INFORMATION
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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.

Award applicants will automatically be considered for 
the following additional memorial scholarships conferred 
by MSA (please see Society website for full details):

Eric Samuel Scholarship: 
Both student and postdoctoral researchers eligible; 
preference will be given to papers that demonstrate 
advances in nanoanalysis.  

Raleigh and Clara Miller Scholarship: 
Both student and postdoctoral researchers eligible; 
preference will be given to papers emphasizing 
biological sciences.

Robert P. Apkarian Scholarships: 
Postdoctoral researchers eligible; two scholarships 
are awarded annually, one designated for biological 
sciences and one designated for materials sciences, 
education, or instrumentation.  Applicant must be an 
MSA member, current in his or her dues for the year of 
the meeting, to be eligible.

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

AMOUNT OF AWARD:
•	 M&M	Meeting	Awards	and	memorial	awards	consist	

of full meeting registration and up to $1,000 for travel-
related expenses, with the exception of the Eric Samuel 
Scholarship where the award is up to $1,500 for travel.  
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. 

M&M Meeting Awards

The Microscopy Society of America (MSA) and the Microanalysis Society (MAS) annually 
sponsor awards for outstanding papers contributed to the Microscopy & Microanalysis (M&M) 
meeting, competitively judged based upon the quality of the submitted paper. These awards are 
provided to students, postdoctoral researchers, and professional technical staff members to 
help defray travel, lodging and other costs of attending the meeting. All awardees must fit the 
award criteria, as described below, at the time of the M&M meeting.  

Modi�ed A

Potassium distribution of a D. discoideum cell during chemotaxis. 
Image by Francisco Fernandez-Lima, Florida International University.

How To Apply For an M&M Meeting Award:

• 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.

• The applicant must appear as first author of the paper 
submitted for award.

• 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).

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.  
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M&M Meeting Awards

Potassium distribution of a D. discoideum cell during chemotaxis. 
Image by Francisco Fernandez-Lima, Florida International University.

Other Awards
The M&M meeting’s co-sponsoring 
societies confer competitively 
judged awards at the meeting, in 
addition to those associated with 
paper submission. For full details, go 
to the meeting web site and click on 
“Awards & Scholarships.”

 

MSA Poster Awards
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 (one in each 
of three categories).

Diatome Awards: 
Presented for three posters best 
illustrating the use of diamond knife 
ultramicrocrotomy – with first prize a trip 
to Switzerland!

 

Micrograph 
Competitions
IMS Metallographic Contest:   
This annual contest solicits micrographs 
that illustrate problem-solving using a variety 
of imaging techniques, with cash prizes 
awarded in each of several classes. 

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. 

The winner of the 2012 Micrograph 
Competition is featured on Page 3 of  
this brochure.

 

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. 

Plenary Session Speakers
Monday, August 5, 2013

Professor Harald Rose
Emeritus Professor, Technical University Darmstadt, Germany

“The Long-Lasting Struggle to Achieve Atomic-
Resolution Microscopy by Correcting the 
Aberrations of Electron Lenses”

Professor Rose has been a distinguished leader in 
theoretical electron optics, with emphasis on aberration 
correction, theory of electron scattering, and image 
formation in electron microscopy. Prof. Rose will give a 
special talk covering an overview of the history of electron 
microscopy, and provide key insights into the challenges of 
electron microscopy in the future.
 

Professor Joris Dik
Professor - Materials Science, Technical University of Delft,  
The Netherlands

“Looking Through Paintings”

With a background in Art History, Chemistry and Materials 
Sciences, Professor Dik brings a unique perspective to the 
study of paintings and masterworks, combining insights 
from both the science and the art worlds. His most recent 
accolade is the development of a transportable atomic 
particle accelerator (synchrotron) for museum use, which 
will permit many of the world’s great masterworks to be 
examined in situ, without having to be transported to 
public laboratories. 

Metaphase human cell expressing GFP-Kif18B (green), a kinesin-like motor, and stained for 
EB1 (red) and DNA (blue)
Image by Jason Stumpff, University of Vermont
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Sunday Short Courses 
Organizer: Mike Marko

•	 These	full-day	courses	run	from	8:30	AM			
to	5:00	PM	on	Sunday,	August	4.

•	 Additional	fees	and	registration	required.
•	 A	certificate	of	participation	will	be	issued	

to each participant after the meeting, upon 
request.

•	 Two	(2)	Continuing	Microscopy	Education	
Units	are	available	(fee	$10/members;		 	
$50/non-members).		

•	 Morning	and	afternoon	coffee	breaks	are	
included.  

•	 Lunch	is	on	your	own.
•	 Visit	http://microscopy.org/MandM/2013   

for registration fee details. 

BIOLOGICAL SCIENCES
X10 Cryo-preparation for    
 Biological EM
 Kent McDonald 

•	 Observation	and	use	of	some	of	the	
newest equipment and techniques 
for low temperature sample 
preparation 

•	 The	best	strategies	for	cryo-
immobilization and cryo-
substitution 

•	 Demonstrations	of	high	pressure	
freezing, plunge freezing, and 
cryosectioning 

•	 Low-cost	alternatives	for	some	
biological specimen preparation 
methods 

X11 Immunolabeling Technology   
 for Light and Electron   
 Microscopy
 Caroline Miller, Rick Powell,   
 Steven Goodman

•	 Specimen	preparation	
considerations for optimizing 
morphological preservation and 
labeling efficiency for either light 
microscopy, electron microscopy, 
or both

•	 Consideration	of	the	location	of	the	
antibody target within the cell or on 
its surface

•	 Matching	the	localization	technique	
to the antigen of interest 

•	 Correlative	techniques	bridging	
light and electron microscopy

X12 3D Electron Microscopy of   
 Macromolecular Assemblies
 Teresa Ruiz, Michael Radermacher,   
 Edward Morris

•	 Sample	preparation:	deep	stain,	
vitreous ice

•	 Imaging	conditions,	low-dose	
imaging, tilt pair data collection

•	 Alignment	techniques	and	
multivariate statistical analysis

•	 3D	reconstruction	methods
•	 X-ray	structure	docking
•	 Techniques	described	have	

applications in both biological   
and material science

MULTI-DISCIPLINARY SCIENCES
X13 Electron Tomography in Life   
 and Material Sciences 
 Montserrat Barcena, Christian Kübel,  
 Heiner Friedrich

•	 Basic	principles	of	data	collection	and	
reconstruction

•	 Matching	the	imaging	mode	to	the	
application

•	 Analyzing	and	visualizing	the	results

X14 Imaging and Analysis with   
 Variable Pressure or    
 Environmental SEM 
 Brendan J. Griffin, Matthew Phillips

•	 Imaging	with	SE,	BSE,	CL,	and	EDX	
detectors

•	 Monitoring	and	optimizing	instrument	
performance

•	 Use	of	charge-related	contrast	
mechanisms

•	 Use	of	hot,	cool,	and	cold	stages
•	 Imaging	uncoated	specimens	with	ultra	

low	kV	and	other	beams	(He,	Ga)

X15 Advanced Focused Ion   
 Beam Methods
 Lucille Giannuzzi, Joseph Michael

•	 Use	of	FIB	for	TEM	and	SEM	sample	
preparation

•	 Basics	of	ion/solid	interactions
•	 3-D	imaging	and	analysis
•	 Nanofabrication

X16 Practical Considerations for   
 Quantitative Image Analysis
 James Grande

•	 Practical	use	of	image	analysis	tools
•	 Image	analysis	as	a	problem	solving	

tool
•	 Multiple	imaging	programs	

demonstrated
•	 Many	real	world	examples

PHYSICAL SCIENCES
X17 Practical Fractography
 Ronald J. Parrington

•	 A	short	version	of	the	popular	2-day	
ASM class

•	 Emphasis	on	understanding	the	
fundamental principles and identifying 
important fracture features

•	 Numerous	case	histories	will	be	used	
to demonstrate practical tips and 
techniques

•	 Macro-scale	fractography	with	
the unaided human eye, macro-
photography and stereomicroscopy

•	 Micro-scale	fractography	with	the	
scanning electron microscope

X18 Transmission Electron   
 Microscopy of Materials
 Alwyn Eades, Michael Kaufman,   
 Bob Field

•	 Images	and	diffraction	patterns	
(especially convergent-beam diffraction)

•	 Two-beam	conditions	(bright-field	and	
dark-field imaging; weak-beam imaging)

•	 Diffraction	contrast—thickness	fringes	
and bend contours

•	 Imaging	and	characterizing:	dislocations;	
stacking faults; twins; precipitates

•	 Phase	identification

Organizer: Mike Marko

•	 These	in-depth	courses	will	be	held	
Monday-Thursday	from	1:00	PM	to		
5:00	PM.

•	 A	certificate	of	participation	will	be	issued	
to each participant after the meeting,  
upon request.

•	 Four	(4)	Continuing	Microscopy	Education	
Units	are	available	(fee	$10/members;		
$50/non-members).

•	 Additional	fees	and	registration	required.
•	 The	registration	fee	includes	full	

registration to M&M 2013.
•	 Visit	http://microscopy.org/MandM/2013 

for details regarding registration fees.

X19 Introduction to SEM Imaging   
 and X-ray Compositional   
 Analysis
 David Joy, Brad Thiel

•	 Instrument	features
•	 Operation	basics
•	 Spectral	optimization
•	 Sample	preparation

X20 Specimen Preparation for   
 Biological Microscopy
 Mark Sanders

•	 Principles	of	fixation	for	LM	and	
EM of biological materials

•	 Advantages	of	microwave-
assisted processing

•	 Cellular	in-vivo	labeling
•	 Principles	of	immunolocalization	

for fluorescence microscopy
•	 Correlative	light	and	electron	

microscopy

X21 Nanomaterial Microscopy &   
 Microanalysis: Tools and   
 Preparation 
 Phillip Russell, Donovan Leonard

•	 Choosing	the	proper	preparation	
technique

•	 Minimizing	the	introduction		
of artifacts

•	 Ensuring	that	representative	
samples are identified for 
subsequent analysis

•	 Tools	to	be	discussed:	SEM,	
ESEM, and EBSD; FESEM:  
X-ray Microanalysis

•	 AFM:	Imaging	and	
Nanofabrication

•	 TEM	and	HRTEM;	STEM/EELS:	
Nanoanalysis

•	 FIB:	Sample	Prep	and	
Nanofabrication
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STEM image of VTeNbOx catalyst
Image by Miaofang Chi, Oak Ridge National Laboratory

In-Week Intensive Workshops
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Microscopy Outreach
X90  Microscopy in the Classroom –   
 Strategies for Education and   
 Outreach
 Alyssa Calabro, Craig Queenan,   
 David Becker 

 Topics to be covered include:
•	 Best	practices	for	introducing	

and incorporating microscopy 
into K-12 classrooms and 
curricula

•	 Corporate	and	academic	
institutions and programs 
involved in microscopy outreach, 
both locally and nationally

•	 Methods	to	expose	students	to	
microscopy in an engaging and 
successful manner

X91  It’s a Family Affair
     Elaine Humphrey, Frauke Hogue,   
 Stuart McKernan
 This exciting session will pique the  
	 scientific	interest	of	children	of	all	ages—	
 no previous microscopy experience  
 needed!  

•	 Program	designed	for	the	delegates’	
families and friends

•	 Hands-on	activities	and	demonstrations	
will prove that science is fun

•	 Solve	the	mystery	using	clues	left	at	
the scene of the crime using electron 
microscopes on the exhibit floor

 Delegates who wish to attend in order to  
 develop outreach opportunities at their  
 home institutions are encouraged to attend.

(FREE	to	M&M	meeting	attendees!)

•	 One	(1)	Continuing	Microscopy	Education	Unit	is	available	for	each	Tutorial	attended		 	 	
(fee	$10/members;	$50/non-members).

X50  Correlative Imaging of Tissues:   
 The Potential of Large Volume   
 Array Tomography 
 Irene Wacker
 This tutorial will cover:

•	 Array	tomography	and	related	
techniques (SBF-SEM, FIB-SEM, etc.)

•	 Correlative	workflows,	including	
markers and labelling

•	 Hierarchical	workflows	to	reduce	
amount of data generated

•	 Examples	of	force	measurements	
and cytoskeleton architecture

•	 Imaging	an	immunological	synapse
•	 Imaging	the	neuromuscular	junction

X51  Biomedical Applications of microCT  
 in Hard and Soft Tissues—Going  
 Beyond the Bone
 Daniel S. Perrien
 This tutorial will cover:

•	 Basic	concepts	of	microCT	image	
acquisition and analysis

X40 Practical Processing of Spectrum  
 Imaging Datasets by Multivariate  
 Statistical Analysis: Advantages  
 and Disadvantages
 Masashi Watanabe
 Topics covered:

•	 Handling	large	datasets
•	 Principles	of	MSA
•	 Benefits	of	MSA	for	SI	analysis
•	 Disadvantages	and	pitfalls	of	MSA

X41 State-of-the-Art Microanalysis at  
 the nm-Scale and Smaller:   
 Going from Pretty Pictures to   
 Quantitative Analysis of   
 Hyperspectral Data
 Paul G. Kotula
 Topics Covered: 

•	 Instrumentation:	electron	sources,	
aberration corrected STEM and 
large solid-angle silicon-drift X-ray 
detectors

•	 One	(1)	Continuing	Microscopy	Education	Unit	is	available	for	each	Tutorial	attended		 	 	
(fee	$10/members;	$50/non-members).

•	 Advantages	and	limitations	of	
microCT

•	 Common	applications	of	microCT	to	
skeletal analysis

•	 Techniques	for	imaging	and	analysis	
of soft tissue and vasculature

•	 Considerations	and	methods	for	
matching the technique to specific 
biological questions

X52  Chemically Sensitive Imaging   
 Using Scanning Transmission   
 X-ray Microscopy (STXM)
 Adam Hitchcock
 This tutorial will cover:

•	 STXM	instrumentation	and	
capabilities

•	 Sample	preparation
•	 Data	acquisition	strategies
•	 Data	analysis	approaches
•	 Examples	(as	time	permits)

  Biological Sciences Tutorials

•	 X-ray	detector	characterization	for	
high-sensitivity (<1000 ppm) analyses

•	 X-ray	spectral	imaging,	acquisition	
and data processing

•	 Multivariate	statistical	analysis
•	 Quantification	at	the	nm-scale		 	

and smaller
•	 Examples	from	microelectronics,	

alloy characterization, and oxides

X42 Practical Aspects of Atom Probe  
 Tomography in Materials Science
 David Seidman
 Topics covered:

•	 Atom-probe	tomography	(APT)	in	
conjunction with aberration-corrected 
electron microscopy and electron 
energy loss spectroscopy

•	 Applications	of	atom-probe	
tomography to metals, 
semiconductors, ceramics and 
biominerals to solve specific 
scientific and technological problems

Pre-Meeting Congress
Opportunities, Challenges and  
Outlook for In-situ Experiments in 
Liquids and Gases using Electron-
Optical Instruments
Sunday, August 4, 2013  8:30 am – 5:00 pm
Registration and separate fee required –  
register along with your M&M registration.
Breakfast, coffee and lunch included. 
Judith Yang, Raymond Unocic, Dean Miller, 
Renu Sharma

Topical areas for this Pre-Meeting 
Congress, organized by the MSA Electron 
Microscopy	in	Liquids	and	Gases	(EMLG)	
focused	interest	group	(FIG),	include:
•	 Recent	technical	developments	in	

specialized holders and electron 
microscopes

•	 Monitoring	and	quantification	of	data	
from in-situ experimentation 

•	 Practical	challenges	for	microscopy			
in liquids and gasses

•	 Complex	situations	of	hard/soft		
(bio) materials 

•	 Role	of	aberration-correction	for		 	
In situ electron microscopy

•	 Applications	to	catalysis,	oxidation,	
embrittlement, corrosion, 
electrochemistry, nanoparticle 
nucleation and growth, and biological 
processes and interactions

For additional details and registration fees: 
http://microscopy.org/MandM/2013.

Pre-Meeting Workshop
Advanced Materials Failure Analysis 
(AMFA) Workshop
Sunday, August 4, 2013  8:30 am – 5:00 pm
Registration and separate fee required –  
register along with your M&M registration.
Breakfast, coffee and lunch included.  
Tom Moore, Cheryl Hartfield, Chris Henderson, 
Ed Cole, Jerry Walraven, Gay Samuelson

The AMFA Workshop is a forum  
developed to encourage cross-pollination 
of ideas across disciplines that use 
similar techniques and have similar goals 
– the characterization and resolution of 
phenomena and problems. Featured 
presentations will include: 
•	 Spectral	Self-Interference	Fluorescent	

Microscopy (SSFM) Provides Sub-nm 
Axial Height Determination of Thin 
Layers	of	Fluorophores	–		 	 	
Dr. M. Selim Unlu, Boston University

•	 Engineered	Nanoparticles	for	Targeted	
Cancer Therapy – Dr. Carlee Ashley,  
Sandia National Laboratories, Livermore

•	 Nanobioscience	in	Life	Science	and	
Medicine: Emerging Needs for High 
Precision Imaging and Metrology 
Roadmaps – Dr. Frederic Zenhausern, 
University of Arizona

•	 Atmospheric	Scanning	Electron	
Microscope Integration with Wide  
Field Optical Microscopy for High 
Resolution of Biological Systems – 

 Dr. Donna Guarrera, JEOL USA

Visit http://amfaworkshop.org for 
additional details and registration fees.

.. ..



Meeting Registration Opens February 1, 2013
http://microscopy.org/MandM/2013/register.cfm

Hotel Reservations Available February 1, 2013
Book your room early for best availability!

Thank You to our Sustaining Member Companies & Individuals:
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Advanced MicroBeam, Inc.

Advanced Microscopy 
   Techniques, Corp.

Applied Physics Technologies, Inc.

Applied Precision, Inc.

Australian Centre for Microscopy 
   and Microanalysis

Boeckeler Instruments, Inc.

Bruker Nano

Cameca Instruments, Inc.

CanmetMATERIALS

Carl Zeiss Microscopy, LLC

Carnegie Mellon University

Chroma Technology Corp.

Columbian Chemicals Company

Denton Vacuum, LLC

Diatome U.S.

Duniway Stockroom Corp.

E. A. Fischione Instruments, Inc.

EDAX Inc.

Electron Microscopy Sciences

FEI Company

Gatan, Inc.

Geller MicroÅnalytical   
   Laboratory, Inc

Georgia Tech, Materials Science 
   and Engineering

GlobalFoundries Inc.

Grant Scientific Corp.

Hitachi High Technologies 
   America, Inc.

HREM Research Inc.

IBSS Group Inc.

Intl Centre for Diffraction Data

IXRF Systems, Inc.

JEOL USA, Inc.

Ladd Research

Lehigh University

Leica Microsystems, Inc.

Mager Scientific, Inc.

Materials Analytical Services, LLC

Micro Star Technologies

Micron, Inc.

MST Foundation

MTI Instruments Inc.

Navitar, Inc.

NION Company

Olympus Soft Imaging 
   Solutions GmbH

Oxford Instruments

Probe Software, Inc.

Protochips, Inc.

PulseTor, LLC

Reindeer Graphics, Inc.

Renovo Neural, Inc.

ResAlta Research Technologies

Scientific Instrumentation 
   Services, Inc.

SEMTEC Laboratories, Inc.

SEMTech Solutions, Inc.

SGX Sensortech

South Bay Technology, Inc.

SPI Supplies / Structure Probe, Inc.

Technical Sales Solutions LLC

Ted Pella, Inc.

Tescan USA Inc.

ThermoFisher Scientific Inc.

Topcon Positioning Systems Inc.

Tousimis Research Corporation

XEI Scientific, Inc.

J. M. Zuo (individual)
Current	as	of	10/1/2012


