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LETTER FROM THE PRESIDENTS

On behalf of the Microscopy Society of America and the Microanalysis 
Society, we invite you to join us, in-person, July 31-August 4, 2022, 
for Microscopy & Microanalysis 2022 in Portland, OR. Known for its 
parks, bridges, and bicycle paths, as well as its microbreweries and 
coffeehouses, Portland has proven to be a prime location for the 
M&M meeting. After two years of planning and participating in virtual 
meetings, we look forward to being together again in the City of Roses!

The Program Committee, led by Eric Stach, Ru-Ching Hsia, and Lena 
Kourkoutis, has developed an exciting group of symposia, spanning 
advances in instrumentation and technique development, as well as 
applications in the analytical, biological, and physical sciences. We 
encourage you to browse this Call for Papers for complete symposium 
descriptions, and to submit one or more scientific papers for platform or 
poster presentations.

The main meeting will be preceded by the ever-popular Sunday Short 
Courses and three Pre-Meeting Congresses. Students and early-career 
professionals are especially encouraged to participate in the MSA 
Student Council’s 6th Annual Pre-Meeting Congress that highlights 
outstanding work by student and postdoctoral fellow attendees. Join 
us Sunday evening to officially kick off the meeting at the Opening 
Welcome Reception and reconnect with colleagues and meet new 
friends. On Monday morning, the Plenary Session kicks off the scientific 
program with an exciting set of lectures in Physical and Biological 
science and the presentations of the M&M meeting awards and awards 
from the sponsoring societies. 

In addition to the strong scientific program, what sets the M&M 
meeting apart is the Exhibit Hall, the world’s largest annual microscopy 
exhibition, which showcases the latest instrumentation and accessories. 
Don’t miss the highly popular vendor tutorials, held Monday through 
Wednesday after hours in the Exhibit Hall. Other educational 
opportunities throughout the week include focused biological and 
physical science tutorials, educational outreach programs, and our 
Technologists’ Forum special and roundtable sessions.

As always, M&M 2022 will be the premier meeting to attend to stay 
abreast of the latest technologies, hear about new developments in 
applications across all areas of microscopy and microanalysis, and most 
importantly network with colleagues.

We look forward to being Together Again for M&M 2022!

Deb Kelly                                                                    Heather Lowers
Pennsylvania State University                                  U.S. Geological Survey
President, Microscopy Society of America             President, Microanalysis Society
                                                                                     

COVER IMAGES:
TOP LEFT:
2nd Prize, published
Harpacticoid copepod (possibly Tigriopus) by 
Håkan Kvarnström, , Bromma, Sweden

TOP CENTER:
1st Prize, unpublished
Natural Diamond by Nathan Renfro, Gemological 
Institute of America, Escondido, California

TOP RIGHT:
3rd Prize, unpublished
Midge larva by Andrei Savitsky, independent 
microscopist, Cherkasy, Ukraine

BOTTOM: 
2nd Prize, unpublished
Feldspars with intergrown graphite by Bernardo 
Cesare, University of Padova, Padova, Italy
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A06 Expanding the Limits of Atom  
Probe Tomography

ORGANIZERS:
David Diercks, Colorado School of Mines
Jonathan D Poplawsky, Oak Ridge National Laboratory
Francois Vurpillot, Universite’ De Rouen
Ann Chiaramonti Debay, National Institute of Standards 
  and Technology

• New hardware developments, such as 
detector and laser technology, in-situ 
experimental designs, and APT integration 
with other techniques.

• Novel applications or the technique such 
as cryo-transfer, in-situ experiments, and 
cutting edge materials.

• Studies aimed at improving 
reconstructions, including field evaporation 
simulations, reconstruction algorithms, and 
mass spectra analysis.

• A focus on extracting more from atom probe 
data. Specifically, software tools for improved 
assessment and visualization of key and non-
obvious features within the data including 
statistical methods, data mining, and machine 
learning are of interest.

 
 

A07  Science of Metrology with Electrons
ORGANIZERS:
Andrew Barnum, Thermo Fisher Scientific
Sujitra Pookpanratana, National Institute of Standards 
  and Technology
• Methods of calibration to ensure bounded 

accuracy of quantitative measurements for 
properties such as length, strain, chemical 
composition, and optical behavior, as well as 
electric and magnetic fields.

• Creation and use of reference metrologies for 
calibration transfer between systems.

• Traceability across multiple systems and 
types of measurements, with a focus on 
applications in TEM.

A08  From Operando Microcell 
Experiments to Bulk Devices

ORGANIZERS:
Vasiliki Tileli, Swiss Federal Institute of Technology Lausanne
William C. Chueh, Stanford University
Martial Duchamp, Nanyang Technological University
• Optimizing operando experiments in liquid, 

gas, or high vacuum conditions to make them 
relevant to bulk device measurements.

• Bridging the length scales in operando 
experiments (from meso to micro to 
nanoscale imaging).

• Strategies to mitigate electron or x-ray 
artifacts under realistic conditions in 
operando experiments.

• Development of novel methodologies 
for the preparation of microdevices for 
operando experiments.

 

A03  Advanced 3D Imaging and 
Analysis Methods for New 
Opportunities in Materials 
Science

ORGANIZERS:
Roland Brunner, Materials Center Leoben
Julie Villanova, European Synchrotron 
   Radiation Facility
Guillermo Requena, Das Deutsche Zentrum für Luft- 
  und Raumfahrt
Robin White, Zeiss Group
• 3D morphology/structure/chemical 

analysis, including in situ microscopy 
methods for material science

• Challenges with respect to image 
analysis

• Challenges with respect to correlative 
studies including multi-method/scale/in 
situ workflows

• Challenges with respect to the use of 
image data for computational modelling 
methods (e.g. RVE).

 
 

A04  Developments of 4D-STEM 
Imaging—Enabling New 
Materials Applications

ORGANIZERS:
Laura Clark, University of Oxford
Michele Conroy, University of Limerick
Colin Ophus, Lawrence Berkeley National Laboratory
David Muller, Cornell University

• Increased access to 4D-STEM detectors 
is leading to a proliferation of 4D-STEM 
imaging techniques

• Electron ptychography is particularly 
powerful for low-dose and for super 
high-resolution imaging and is a rapidly 
developing field (both iterative and 
direct techniques)

• This symposium seeks submissions 
showing new technique developments 
applied to enable new materials 
insights.

 

A05 Quantitative and Qualitative 
Mapping of Materials

ORGANIZERS:
Emma Bullock, Carnegie Institution for Science
Angela Halfpenny, Central Washington University
• Quantitative element mapping
• Qualitative mapping
• EDS/WDS/EBSD/XRF/SIMS/LA-

ICPMS/CL
• Geological and extraterrestrial materials
• Biological materials
• Metals, ceramics and semiconductors.
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A01  Advances in Focused Ion 
Beam Instrumentation, 
Applications and Techniques 
in and Materials and Life 
Sciences

ORGANIZERS:
Suzy Vitale, Carnegie Institution for Science
Frances Allen, University of California, Berkeley
Joshua Sugar, Sandia National Laboratories
Matthew Thorseth, Dow
• Latest developments in novel ion 

sources, FIB instrumentation, and 
software

• Advances in helium ion microscopy 
including automation, SIMS, 
nanofabrication, lithography and imaging 
with charge neutralization

• Novel geometries, milling strategies and 
non-standard lift outs for TEM/STEM, 
APT, and other techniques

• Enhancing analytical SEM with FIB, 
including 3D EDS/EBSD and other 
correlative analytics including WDS, CL, 
Raman spectroscopy, EBIC, TKD, u-CT

• Advances in cryo-FIB, cryo sample 
transfer techniques, and working with 
beam-sensitive materials

• Innovative micro and nano-structure 
prototyping.

 
A02 Beyond Visualization with in 

situ and operando TEM
ORGANIZERS:
Taylor Woehl, University of Maryland
Yuanyuan Zhu, University of Connecticut
Chongmin Wang, Pacific Northwest 
   National Laboratories

• Redox reactions and restructuring of 
nanoparticles in gases and liquids

• Computer-assisted quantitative 
information extraction

• Machine learning for feature recognition 
and tracking in in situ TEM video data

• Synchronization and integration of 
simultaneously acquired in situ data

• Establishing ‘real world’ relevant 
conditions during in situ TEM

• Multimodal and postmortem 
characterization of materials formed 
during in situ TEM.

ANALYTICAL SCIENCES SYMPOSIA

3rd Prize, unpublished
Midge larva by Andrei Savitsky, independent microscopist, 
Cherkasy, Ukraine
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 A09 Ultrashort Pulse Lasers: 
Microscopy, Simulations, and 
Material Interactions

ORGANIZERS:
Steven Randolph, Thermo Fisher Scientific
Andrew Polonsky, Sandia National Laboratories
McLean Echlin, University of California Santa Barbara
Remco Geurts, Thermo Fisher Scientific
• Development of workflows and techniques 

combining ultrashort pulsed lasers / SEM 
/ FIB processing to perform 2D and 3D 
microanalysis that is uniquely enabled by 
laser technology

• Materials, electronics, biology, and energy 
storage application spaces addressed with 
ultrashort pulsed lasers

• Material response to and physics of 
ultrashort pulsed lasers, including damage 
mechanisms

• Modeling of the response of laser-material 
interactions and of the ablation process.

ANALYTICAL SCIENCES SYMPOSIA continued

1st Prize, published
Exfoliated WSe2 flake on silicon nanopillars by   
Radek Dao, NenoVision, Brno, Czech Republic

A10  Surface and Subsurface 
Microscopy and 
Microanalysis of Physical 
and Biological Specimens 

ORGANIZER:
Vincent Smentkowski, GE Research
• Advanced data analysis tools
• Correlative imaging (e.g., AFM and 

SEM; AFM and SIMS; FIB-SIMS)
• The use of complementary 

surface instrumentation to 
perform a complete analysis of 
complex systems.

• Quantitative microanalysis and   
data processing

• Surface analytical challenges

 B01 Microcrystal Electron   
Diffraction (MicroED)

ORGANIZERS:
Brent Nannenga, Arizona State University
Tamir Gonen, University of California LA
• MicroED is capable of using microcrystals 

for high-resolution structure determination
• Can be applied towards a variety of 

samples, from biological to inorganic 
materials

• Session will focus on applications and 
advanced methods development.

 
 

 B02 3D Structures: From 
Macromolecular Assemblies 
to Whole Cells (3DEM FIG)

ORGANIZERS:
Teresa Ruiz, University of Vermont
Melanie Ohi, University of Michigan
Cheri Hampton, AFRL/RXAS Wright-Patterson   
  Air Force Base
William Rice, NYU Langone Health
• Structure and function of macromolecular 

complexes in vitro and in vivo
• Single particle cryo-electron microscopy
• Cryo-electron tomography
• Molecular modeling
 
 

BIOLOGICAL SCIENCES SYMPOSIA 
B03 Technical Advances in Cryo-EM
ORGANIZERS:
Mike Marko, State University of New York,   
  Wadsworth Center
Christopher Russo, University of Cambridge
Anchi Cheng, New York Structural Biology Center
• Application of low-dose STEM methods
• Methods for combating beam-

induced motion
• Potential for TEM development to 

widen applications
• Advances and considerations for 

optimal specimen preparation
• Advances in image-processing for 

cryo-EM and cryo-ET
• Appropriate application of Micro-ED.
 

B04 Correlative and Multimodal 
Microscopy and Analysis

ORGANIZERS:
Si Chen, Argonne National Laboratory
Xiao-Ying Yu, Pacific Northwest National Laboratory
James Fitzpatrick, Washington University, St. Louis
Jacob Hoogenboom, TuDelft
• Correlative microscopy instrumentation and 

workflows
• Cryogenic sample preparation and handling
• In-situ sample environment
• Multi-modal data analysis pipeline

B05  Challenges and Advances in 
Electron Microscopy Research 
and Diagnosis of Diseases in 
Humans, Plants and Animals

ORGANIZERS:
Claudia Lopez, Oregon Health & Science University
Marcela Redigolo, West Virginia University
Joe Mowery, USDA Agriculture Research Service
• Enhancement of sample preparation 

workflow for EM analysis of complex 
tissue for diagnosis or research

• Application of advanced or innovative 
EM techniques to study host-pathogen 
interactions, virulence factors and 
ultrastructural changes

• Electron microscopy in a diagnostic 
network: recruitment of instruments 
and microscopists around the world 
during critical situations and outbreak 
management, such as a pandemic

• Electron microscopy for rapid diagnosis 
of emerging infectious agents

• Laboratory safety, considerations 
and sample preparation methods for 
microscopy analysis of biohazardous 
specimens

• Three-dimensional electron microscopy 
techniques for diagnosis and advanced 
culture methods and the use of organoids, 
microspheres and bioprints as models.

http://www.microscopy.org/MandM/2022
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B06  Imaging, Microscopy, and Micro/
Nano-Analysis of Pharmaceutical, 
Biopharmaceutical, and Medical 
Health Products—Research, 
Development, Analysis, Regulation, 
and Commercialization

ORGANIZERS:
Daniel Skomski, Merck & Co. Inc.
• Root cause analysis of issues related to the 

manufacturing of drugs, medical products, and 
devices in both R&D and good manufacturing 
practice (GMP) settings

• Utilization of techniques and methods to 
overcome unique product performance and 
pharmacology challenges (polymorphs, 
contaminants, particles, etc.)

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

• Investigations and evaluations of testing and 
drug and vaccine development throughout a 
product lifecycle (identification, development, 
testing, supply chain, regulatory, etc.)

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

B07 3D Volume Electron Microscopy in 
Biology Research

ORGANIZERS:
Alice Liang, NYU Grossman School of Medicine
Christopher Guerin, Flanders Institute of Biotechnology 
(Emeritus)
Ru-ching Hsia, Carnegie Institution for Science
• Challenges and advancement in sample 

preparation for volume EM
• Innovation in combined volume EM and 

Correlative Light and Electron Microscopy 
(CLEM) workflow 

• Application of volume EM techniques in 
biomedical research

• Techniques, instrumentation, and software 
development for volume EM image acquisition 
and analysis.

B08  From Images to Insights: Working 
with Large Multi-modal Data in Cell 
Biological Imaging

ORGANIZERS:
Kedar Narayan, Frederick National Laboratory, 
   National Cancer Institute
Camenzind G Robinson, St Jude Children’s Research Hospital
Aubrey Weigel, HHMI, Janelia Research Campus
• Processing, storing and distributing large image 

data in cell biology 
• Correlating images and metadata from LM, EM, 

other modalities (XRM, chemical imaging, etc)
• Identifying, segmenting, and visualizing features 

of interest efficiently
• Adapting and applying open-source tools and 

frameworks for image processing and analysis
• Implementation of scalable solutions for small 

and mid-sized labs and facilities.
 

B09  Memorial Symposium:   
Shinya Inoue

ORGANIZERS:
David Piston, Washington University in St Louis
Seth Watkins, University of PIttsburgh

Shinya Inoue was a pioneer in live cell 
imaging, who made seminal discoveries in 
cell division, fertilization, and early embryonic 
development. In the pursuit of cell biological 
mechanisms, he made repeated improvements 
to his microscopes, and incorporated the best 
developments from others. To reach beyond his 
own research, he founded an annual microscopy 
course at Woods Hole that fostered interactions 
between the microscopy industry and the 
research community. This symposium will honor 
the future of Dr. Inoue’s vision, where symbiotic 
improvements in microscopy techniques 
and understanding of biological mechanisms 
continue to enable new discoveries.

B10  Development, Challenges and 
Biomedical Applications of Tissue 
Clearing, Expansion Microscopy 
and Volumetric Imaging

ORGANIZERS:
Yongxin (Leon) Zhao, Carnegie Mellon University
Alan M Watson, University of Pittsburgh
Ru-ching Hsia, Carnegie Institution for Science

• Development and applications 
of tissue clearing technologies in 
biological specimens

• Advancement in expansion 
microscopy technologies and their 
biomedical applications

• Progresses on tissue staining and 
advanced tissue preparation methods 
and hardware advancements inspired 
by novel tissue preparation protocols

• Development of computational 
approaches for storing, processing, 
visualizing large volumetric image data.

 

2nd Prize, published
Harpacticoid copepod (possibly Tigriopus) by   
Håkan Kvarnström, , Bromma, Sweden
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PHYSICAL SCIENCES SYMPOSIA

P01  Emerging Methods for 
Characterizing Hydrogen Effects 
in Metals and Alloys

ORGANIZERS:
Yi-Sheng (Eason) Chen, University of Sydney
Arun Devaraj, Pacific Northwest National Laboratory
May Martin, National Institute of Standards and 
  Technology
Motomichi Koyama, Institute for Materials Research, 
  Tohoku University

• Design against hydrogen embrittlement 
requires fundamental understanding 
available only through advanced 
characterization techniques

• Progress of hydrogen characterization by 
atom probe tomography (APT)

• New development in hydrogen 
characterization by nanoscale secondary 
ion mass spectroscopy (NanoSIMS)

• Hydrogen characterization by neutron 
tomography

• Progress of characterizing hydrogen effect 
in micro and nanoscale by in-situ and ex-
situ microscopic techniques.

 

P02  Quantum Materials Under 
Electron Beam: From Atomic 
Structures to Working Devices

ORGANIZERS:
Wenpei Gao, North Carolina State University
Kai He, Clemson University
Jiong Zhang, Intel Corporation
• New development in imaging methods, 

instruments, and big data analytics to 
access quantum functionality

• Probing electronic structures and magnetic 
states in 2D materials and complex oxides 
using ptychography and 4D STEM

• Characterizing phonons and vibrational 
properties in semiconductor and electronic 
materials

• Imaging topological materials
• In-situ microscopy and spectroscopy of 

electronic materials under biasing.
 

P03 Imaging Chemical Reactions 
using High Speed Electron 
Microscopy (EM)

ORGANIZERS:
Elena Besley, University of Nottingham
Angus Kirkland, University of Oxford
• Millisecond time resolved imaging 

experiments applied to a wide range of 
nanoscale materials

• Automated pattern recognition and machine 
learning techniques for automatic detection 
of reaction products and intermediates, 
enabling analysis of large datasets spanning 
extended timescales

• Development and characterisation 
of nanoscale devices based on fast 
structural changes

• Advances in computational modelling 
suitable for analysis of chemical 
reactions in EM.

P04  Mechanisms of High Strain Rate 
Plastic Deformation: Plasticity 
and Microstructural Evolutions of 
Adiabatic Shear Bands

ORGANIZERS:
Francis Tetteh, York University
Solomon Boakye-Yiadom, York University
Ali Eliasu, York University
Kenneth Hukpati, York University
• Foundation and knowledge 

acquisition in plasticity
• Mechanisms of strain localizations 

and microstructural evolution of 
adiabatic shear bands

• High strain rate dynamic deformation.

 
P05  In Situ TEM Characterization 

of Dynamic Processes during 
Materials Synthesis and 
Processing

ORGANIZERS:
Dongsheng Li, Pacific Northwest National Laboratory
Qian Chen, University of Illinois
Yu Han, King Abdullah University of Science 
   and Technology
Barnaby Levin, Direct Electron
• Chemical and electrochemical reactions
• Solid-gas interactions
• Nucleation and crystal growth from 

solutions, melts, and vapors
• Self-assembly, oriented attachment, 

and nanoparticle-mediated growth
• Developments in specialized holders 

and electron microscopes, data 
analysis and mining, and practical 
challenges for microscopy.

 

P06  Nanoscale Optics with Electrons 
and Photons

ORGANIZERS:
Luiz Tizei, Université Paris-Saclayniversite
Sophie Meuret, Center for Materials Elaboration and 
   Structural Studies
Sean Collins, Leeds University
• Electron energy loss, electron energy gain 

and cathodoluminescence for optics
• Nanometer/atomic scale structural and 

chemical measurements
• Optical effects of local changes in 

composition
• Applications to different systems, such as: 

moire structures in 2D materials bilayers for 
photonics, semiconductor heterostructures 
(emission and absorption), single object 
(nanowires, nanotubes, molecules...) and 
optical spectroscopy.

 

P07  Correlative Microscopy 
and High-Throughput 
Characterization for 
Accelerated Development 
of Materials in Extreme 
Environments

ORGANIZERS:
Yang Yang, Pennsylvania State University
Lynne Ecker, Brookhaven National Laboratory
Janelle Wharry, Purdue University
Xing Wang, Pennsylvania State University
• Nuclear Fuel and Materials
• Correlative Microscopy
• High-Throughput Characterization
• Extreme Environments
• Materials Degradation

 
P08  Electron Microscopy of Beam 

Sensitive Samples: The Trials 
and Tribulations of Electron-
beam Sample Interactions

ORGANIZERS:
Joe Patterson, University of California, Irvine
Hector A Calderon, Instituto Politecnico 
  Nacional (Mexico)
Christina Kisielowski, Lawrence Berkeley 
  National Laboratory
Jennifer Cookman, University of Limerick
• Precise control over the incident electron 

beams in time and space
• Theoretical understanding of electron-

sample interactions
• Low-dose collection and protective 

sample preparation methods
• High spatial / temporal resolution 

imaging of beam-sensitive materials
• Automation and machine learning for 

experiments and analysis.

P09  Insights into Phase Transitions 
in Functional Materials by 
In Situ/Operando TEM: 
Experiment Meets Theory

ORGANIZERS:
Leopoldo Molina-Luna, Technische 
  Universität Darmstadt
Judy Cha, Yale University
Michele Conroy, University of Limerick
Lin Zhou, Ames Laboratory
• Phase transitions in functional materials 

and devices
• In situ TEM capabilities (heating, 

biasing, cooling, magnetic fields, 
mechanical testing)

• Synergies with theoretical methods 
(first-principles, phase-field, 
micromagnetics, finite-element)

• Monitoring changes in chemical 
composition and band gap via time-
resolved direct electron detection EELS

http://www.microscopy.org/MandM/2022
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PHYSICAL SCIENCES SYMPOSIA continued
• Combination with advanced TEM 

techniques (phase related, spectroscopy, 
4D-STEM) and controlled electron-beam-
induced transitions.

• Computer-aided image analysis 
(including AI for EM) for quantitative 
studies.

 

P10  Advanced Imaging 
and Spectroscopy for 
Nanoscale Materials

ORGANIZERS:
Robert F Klie, University of Illinois Chicago
Shize Yang, Arizona State University
Juan-Carlos Idrobo, Oak Ridge National Laboratory
• Hardware developments (e.g. field-free 

objective lens, fast detectors)
• New imaging modes
• Atomic-scale spectroscopy (electron 

energy loss-spectroscopy, energy 
dispersive x-ray spectroscopy)

• Applications of aberration-corrected 
electron microscopy to nanoscale 
materials characterization.

P11  Planetary-Materials 
Characterization in the 
Era of Mission Returned 
Sample Analysis

ORGANIZERS:
Tom Zega, Lunar and Planetary Laboratory - 
  University of Arizona
Jessica Barnes, University of Arizona
Harold Connolly Jr., Rowan University
Pierre Haenecour, Lunar and Planetary Laboratory - 
  University of Arizona

• Earth and planetary materials 
characterization

• Sample-return missions
• Coordinated analysis and 

correlative microscopy.

C01  Microscopy Infrastructures: 
Architectures, Avenues 

 and Access
ORGANIZERS:
Steven Spurgeon, Pacific Northwest 
  National Laboratory
Lewys Jones, Trinity College Dublin
Zineb Saghi, De la recherche à l’industrie
Santhana Eswara, Luxembourg Institute of 
  Science and Technology

• The Microscopy “Maker Space”: 
designing and building reconfigurable, 
open microscopy platforms

• Data-driven, automated or remote 
operation modes to achieve novel 
experimentation, resilience, and greater 
sample throughput

• Reassessing central-facility versus 
regionally-distributed models to 
democratize the atomic world

• Virtual learning and acclimation 
before utilization

• Instrument sustainability, lifecycle, and 
end-of-life repurposing

• Maximizing instrument meaning and 
value: reassessing characterization 
needs vs. wants.

C02  Microscopy and Education
ORGANIZERS:
Juan Pablo Hurtado Padilla, Smithsonian Institution
Scott Whittaker, Smithsonian
• Microscopes as Educational tools
• Microscopy for diverse student audiences
• Microscopy as a window for  

science education
• The use of microscopes by and for 

non-traditional audiences
• Microscopes as real world 

applications of STEM subjects.

C03  Facilities Management Crucial 
Skills and Strategies

ORGANIZERS:
Luisa Amelia Dempere, University of Florida
John Shields, University of Georgia
Caitlin Tibbetts, University of Florida

• Management Skills
• Management Strategies
• Crucial Conversations with Users
• Influencing Users Behavior
• Negotiation Strategies
 
 

C04  Artificial Intelligence, 
Instrument Automation, 
and High-dimensional Data 
Analytics for Microscopy and 
Microanalysis

ORGANIZERS:
Huolin Xin, University of California, Irvine
James LeBeau, Massachusetts Institute 
  of Technology
Markus Kuehbach, Humboldt-Universität zu Berlin
Priyanka Periwal, University of Texas at Austin

• Application of artificial intelligence to 
microscopy and spectroscopy

• Healing, inpainting, and compressed 
sensing of discrete or contaminated 
microscopy and spectroscopy datasets

• Discovery of hidden correlations and 
inverse problems

• Efficient storage, handling and 
management of large-volume/
high-dimensional data

• Open software and open frameworks 
for microscopy and spectroscopy

• Ontology and infrastructure tools 
which support microscopists with 
aligning the above-mentioned 
analyses better with the aims of the 
FAIR data stewardship principles.

P12  Memorial Symposium:   
John C.H. Spence

ORGANIZERS:
Ondrej Krivanek, NION
Stuart Lindsey, Arizona State University
Henry Chapman, Deutsches Elektronen-
  Synchrotron DESY

John Charles Howorth Spence, FRS 
(foreign member) made a broad range of 
fundamental advances in our knowledge 
of the nanoworld through electron 
microscopy, electron diffraction, and 
bio-XFEL. His contributions were always 
highly original, and typically blazed new 
paths that others followed.  He authored a 
number of key papers and several widely 
read textbooks, and tutored many students 
and postdocs who later made their own 
pivotal advances. He also authored a 
highly acclaimed popular science book 
and a touching biography about his father, 
a WWII flying ace. This symposium will 
cover the fields he contributed in, and 
chart their future course.

 

CROSS-CUTTING SCIENCES SYMPOSIA

2nd Prize, unpublished
Feldspars with intergrown graphite by Bernardo 
Cesare, University of Padova, Padova, Italy
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How to Apply For an M&M Meeting Award: 
• Apply for M&M meeting awards during the online paper submission 

process. An applicant must check a box to have their paper considered 
for an award. Only one paper may be designated per applicant.

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

• The applicant must provide the name, title, institution, and e-mail 
address of their 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).

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 students in good standing 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.  If an applicant is not a full-time student, their 
submitted work *MUST* have been done at their academic institution 
in their role as student. Student applicants are required to provide their 
advisor’s name and email address during the application process.

POSTDOCTORAL RESEARCHERS:
All postdoctoral researchers are eligible. Applicants are not required to 
be members of the sponsoring society. If an applicant is not a full-time 
researcher, their submitted work *MUST* have been done at their 
institution in their role as post-doc researcher. Postdoctoral researchers 
are required to provide their advisor’s name and email address during 
the application process.

PROFESSIONAL TECHNICAL STAFF MEMBERS:
Full-time technologists/technicians are eligible. In addition, the applicant 
must be a member of the sponsoring society, current in their 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 Submissions 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. Awards or award monies are non-transferable.

AWARDS

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).

Ultramicrotomy Award sponsored by Diatome US
Posters that wish to be considered for the 
Ultramicrotomy awards should indicate this in their 
online paper submission. Ultramicrotomy awards consist 
of a trip to Switzerland from first place and a Swiss 
watch for second place.   

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. 

Microscopy Today 
Micrograph Awards  
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 2022 website for complete information. 

Scientifically significant micrographs:
Published category (images published in 2021)
Open category (unpublished images)
Video category (movies and 3-D reconstructions)

Deadline for submission is February 17, 2022.
Prizes awarded at M&M 2022 in Portland, OR.

3rd Prize, published
Tetraselmis suecica cells by Gerd Günther, independent microscopist, 
Düsseldorf, Germany

http://www.microscopy.org/MandM/2022
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MICROSCOPY OUTREACH SESSIONS 
X90 Microscopy in the Classroom
ORGANIZERS:
Josh Silverstein, Pacific Northwest National Laboratory 
Rengasayee (Sai) Veeraraghavan, The Ohio State 
University 

At the frontiers of science, the microscope is an 
interdisciplinary tool which allows students to 
glimpse into the unknown and link structure and 
function. The Education Outreach Committee 
of MSA seeks to connect individuals and 
institutions and ensure that the pathways to 
microscopy careers and education are exciting, 
engaging and clear.
• 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 for 
Families and Kids of All Ages 

 (formerly “Family Affair”)
ORGANIZERS:
Elaine Humphrey, University of Victoria, Canada

Please check back on the M&M 2022 website 
(“Scientific Program” – “Outreach”) for updated 
information about this session.

X92 Project MICRO 
ORGANIZERS:
Elaine Humphrey, University of Victoria, Canada
Janet Schwarz, University of Vermont

The Outreach booth is part of the MSA 
Megabooth and is available every day the 
exhibit hall is open. Learn how to set up 
different stations in a classroom and share 
your fun microscopy outreach classroom 
experiences! See different microscope 
systems in action for use in a classroom; 
peruse a selection of books suitable for 
elementary school-age children; and put your 
name into the draw for a daily door prize.

All are welcome including family and friends!

X93 High School & Undergraduate 
STEM Student Workshop 

ORGANIZERS:
Josh Silverstein, Pacific Northwest National Laboratory

High school and undergraduate STEM 
students attend a day-long workshop at an 
area university, then attend a full day of M&M 
2022 to get experience with professional 
learning and activities. Students will 
present original research during the poster 
presentation on Monday in the exhibit hall. 

Please check back frequently on the M&M 
2022 website as additional information 
becomes available.

X30  Technologists’ Forum 
Roundtable: Image Data 
Analysis Software Review

ORGANIZERS:
D. Page Baluch, Arizona State University
Frank P. Macaluso, Albert Einstein College of Medicine

With the introduction of new 3D imaging 
microscope systems, data size and complexity 
has increased requiring more advanced software 
to analyze the results. Although many classic 
data analysis programs exist, there has been the 
development of new programs that are stand 
alone or integrated into microscope systems that 
have enhanced capabilities and improved user 
interfaces. This session will review a few new 
programs used to analyze data from whole slide 
scanners, light sheet imaging systems and 3D 
fluorescent image data. 
• Analysis of whole slide scanner data using 

deep learning AI for multiplex data.
• Automated 3D analysis workflows for Light 

sheet, SEM, FIB-SEM, CLEM and other 
volume image data sets. 

• 3D/4D visualization and analysis for 
cell-based segmentation, automated 
tracking and identification of intracellular 
relationships within 3D fluorescent image 
data sets.

X31  Technologists’ Forum Symposia: 
3D SEM Techniques

ORGANIZERS:
D. Page Baluch, Arizona State University
Ru-Ching Hsia, Carnegie Institution for Science

Interest in three-dimensional scanning electron 
microscopy has increased over the past few 
years with the expanded capability to combine 
Correlative Electron Microscopy (CLEM) 
with 3-D volume analysis.  As more tools and 
workflows become available, the techniques in 
sample preparation and data analysis are still 
challenging. This year the Technologists’ Forum is 
partnering with the organizers of the 3D Volume 
Electron Microscopy in Biological Science 
symposium to provide a series of presentations 
that focus on sample preparation, image 
acquisition and analysis.
• Review of the challenges and new 

developments in sample preparation for 
volume EM.

• Experimental design and workflows for 
sample preparation, image acquisition and 
analysis. 

• Tips and tricks on 3-DSEM image 
acquisition and analysis.

 

X32  Technologists’ Forum Workshop – 
Tissue Clearing Tips & Techniques

ORGANIZERS:
D. Page Baluch, Arizona State University
John L. Grazul, Cornell University
Ru-Ching Hsia, Carnegie Institution for Science

With an increased interest in 3D tissue imaging, 
researchers have had to develop protocols to 
optically clear thick tissues for light microscopy-
based applications. Tissue clearing is now 
combined with many other techniques such as 
multiplexing protein imaging, fluorescent in situ 
hybridization for DNA and RNA, super-resolution 
imaging techniques, and multiomics studies. This 
year the Technologists’ Forum is partnering with 
the organizers of the Development, Challenges 
and Biomedical Applications of Tissue Clearing, 
Expansion Microscopy and Volumetric Imaging 
symposium to provide a series of presentations 
that will review the most common protocols used 
in tissue clearing, highlighting the challenges, and 
describing sample processing workflows.
• Identify the clearing technique most suited for 

your tissue type and imaging method.
• Learn about the most common clearing 

techniques used in light-based microscopy.
• Tips in avoiding tissue or objective lens/

microscope system damage.

X94 STEM Roundtable: Building 
Skills for the Future   

ORGANIZERS: 
Lori Harvey, Hitachi High Technologies America   
We will explore how to integrate varied 
resources to have broader, sustainable impacts 
in STEM education, including bridging K-12 
outreach with undergraduate and graduate 
education, and emphasizing the importance 
of diversity and inclusion which will lead to a 
stronger workforce for everyone.  In response 
to education changes in 2020 & 2021, The HTA 
Inspire STEM Education Outreach Program has 
put forth a plan to provide an opportunity to 
make quality in-person and virtual experiences 
easily accessible to teachers as they create 
the classrooms of tomorrow now. The program 
is continuing its work with local, national, 
and international partners to provide flexible 
access to easy to use content and technology 
that can be used in the following learning 
scenarios: Brick to Click Learning, Click to 
Brick Learning , Blended Learning  and Online 
Learning 
  
Session is open to all—no separate 
registration fee required. 



www.microscopy.org/MandM/202210

BIOLOGICAL SCIENCES TUTORIALS
X41  Panoramic Optical Mapping and Micro 

Computed Tomography for In-Depth 3D 
Characterization of the Arrhythmogenic 
Substrate in Murine Hearts

PRESENTER:  
Elaine Y. Wan, Columbia University, Irving Medical Center

X42 Indirect Correlative Light and Electron 
Microscopy (iCLEM)

PRESENTERS:

Heather Struckman, The Ohio State University 
Rengasayee (Sai) Veeraraghavan, The Ohio State University
• iCLEM exploits structural fiducials in samples that are 

identifiable via both light and electron microscopy to correlate 
distributions of measurements rather than individual images.

• This sidesteps the need to image samples on two different 
microscopes.

• iCLEM incorporates computational image analyses designed 
for rich quantitative assessment and high throughput.

X10  High-Resolution Structure 
Determination by Cryo-EM

LEAD INSTRUCTOR:
Tim Grant, Morgridge Institute / University of 
Wisconsin-Madison

X11  Explaining the New 
World Order of Biological 
Fluorescence Microscopy

LEAD INSTRUCTORS:
Bob Price, University of South Carolina 
School of Medicine
Jay Jerome, Vanderbilt University

X12  Guidelines for Performing 
4D-STEM Characterization 
from the Atomic to Micrometer 
Scales: Experimental 
Considerations, Data Analysis 
and Simulation

LEAD INSTRUCTORS:
David Muller, Cornell University
Colin Ophus, Lawrence Berkeley   
National Laboratory

X13  SerialEM for EM   
Data Acquisition

LEAD INSTRUCTORS:
Cindi Schwartz, Rocky Mountain Laboratories/
NIAID/National Institutes of Health
Guenter Resch, Nexperion, Austria
Jason de la Cruz, Memorial Sloan Kettering 
Cancer Center

X14  In situ and Operando 
Approaches to TEM

LEAD INSTRUCTORS:
Robert Sinclair, Stanford University
Peter Crozier, Arizona State University

X15  Cryo-EM for Materials 
Science Samples: Hardware 
and Data Acquisition

LEAD INSTRUCTORS:
Miaofang Chi, Oak Ridge National Laboratory
Ismail El Baggari, Harvard University
Myung-Geun Han, Brookhaven National Laboratory

SHORT COURSES

	 	

PHYSICAL SCIENCES TUTORIALS
X43 A Multi-Modal Approach for Characterizing  

Battery Materials
PRESENTER: 
Dr. Arnaud Demortiere

• Electrochemical TEM investigations for liquid and solid electrolyte
• 4D-STEM ASTAR and 3DED techniques: a mapping of 

crystallographic transformation
• Micro & nano-XCT a tool for 3D morphological investigation in 

coupling with phase contrast, XANES, diffraction and ptychography

X44 Precession Electron Diffraction: A Little Bit of 
History, Basics, and Recent Developments in 
Projected Crystal Symmetry Quantification

PRESENTER: 
Peter Moeck, Portland State University  
• A brief history of the technique
• Experimental implementation of a commercial product by 

NanoMEGAS and quasi-kinematic crystallography in 3D on the 
basis of sets of zone axis patterns

• Recent developments in projected crystal symmetry 
quantifications and very recent developments in correcting for 
dynamical diffraction effects.

1st Prize, unpublished
Natural Diamond by Nathan Renfro

Gemological Institute of America
Escondido, California

http://www.microscopy.org/MandM/2022
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PRE-MEETING CONGRESSES 

X60  Annual Pre-Meeting Congress for Students, 
Post-Docs, and Early-Career Professionals in 
Microscopy and Microanalysis

Organized by the Microscopy Society of America 
Student Council (StC)

Saturday, July 30, 2022 • 8:30 AM - 5:00 PM
Separate registration required – see registration form (Spring 2022)

INCLUDED IN REGISTRATION FEE:
Friday Evening Social Event; Breakfast, AM Break, 
Lunch, PM Break, Saturday Evening Banquet

PROGRAM CHAIR: Helen Donelick, University of Utah 
BIOLOGICAL SCIENCES CO-CHAIR: Joseph Kim, University 
of Wisconsin-Madison 
PHYSICAL SCIENCES CO-CHAIR: Stephanie Ribet, 
Northwestern University
POST-DOC LIAISON: Neerja Zambare  

This pre-meeting congress is organized by and for 
students, postdocs, and early-career professionals, 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.

X61 Pharmaceutical, Biopharmaceutical,  
and Medical Health Products

Organized by the MSA Pharmaceuticals Focused 
Interest Group

Sunday, July 31, 2022 • 8:30 AM - 5:00 PM 
Separate registration required – see registration form (Spring 2022)

INCLUDED IN REGISTRATION FEE:
Breakfast, AM Break, Lunch, PM Break 

ORGANIZERS:
Daniel Skomski, PhD, Merck & Co. Inc. 

This congress will focus on imaging, microscopy, and 
micro/nanoscience applications in the pharmaceutical, 
biopharmaceutical, and medical health fields. 
• R&D for small molecule / large molecule / vaccine / 

intermediate modality therapeutic uses.
• Materials and biologics design and properties 

investigated by physiochemical characterization 
(actives, excipients, contaminants, polymorphs, 
particles, etc.).

• Method development, formulation, product performance 
and optimization, failure modes, stability, sterility, shelf-
life, pharmacology, biocompatibility, manufacturing, 
regulations, data management, data analytics, and 
eventual patient use.

X62 Real-World Data Analytics & Quantitative Liquid 
and Gas Environmental Electron Microscopy 

Organized by the MSA Electron Microscopy in Liquids 
and Gases Focused Interest Group 

Sunday, July 31, 2022 • 8:30 AM - 5:00 PM 
Separate registration required – see registration form (Spring 2022)
 
INCLUDED IN REGISTRATION FEE:
Breakfast, AM Break, Lunch, PM Break 
 
ORGANIZERS:
Katherine Jungjohann, Group Manager, National Renewable 
   Energy Laboratory
Grace Burke, Director, University of Manchester
Stephen House, Staff Scientist, University of Pittsburgh
Kinga Unocic, Staff Scientist, Oak Ridge National Laboratory
Wei-Chang David Yang, Materials Research Engineer, National Institute 
   of Standards and Technology 
Piyush Haluai, Graduate Student, Arizona State University
 
This PMC will focus on the use of quantitative liquid and 
gas environmental electron microscopy tools and methods 
to understand ‘real-world’ mechanisms, structures, and 
properties of materials. The value of controlled environmental 
electron microscopy is the ability to create in-situ and 
operando conditions for observing a diverse set of reactions 
including catalysis, assembly/dynamics of biological and 
materials structures/processes, corrosion, electrochemical 
processes, phase transformations, redox reactions, etc. all 
with high spatial resolution observation for an informed 
atomic-level mechanistic understanding. New approaches 
in experimental design, data processing, instrumentation, 
and automation are enhancing the usefulness of these 
experiments in real-world applications to solve some of the 
most challenging and longstanding problems in materials 
science and nanoscience. Topics covered within this PMC 
include:
• Data-driven approaches towards measuring the 

dynamics in liquid-phase electron microscopy
• Quantitative in-situ and operando environmental 

measurements of small scale ensemble physics and 
chemistry

• Practicalities/design/best practices of extracting 
quantitative in-situ environmental datasets 

• In-depth in-situ environmental S/TEM data analysis
• Automation of liquid and gas phase environmental 

electron microscopy experiments
• Phase-contrast at low electron fluence – a paradigm 

shift in instrument development
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Advanced Microscopy Techniques
Angstrom Scientific Inc.
Applied Physics Technologies
Bruker Nano Analytics
Carl Zeiss Microscopy, LLC
CEOS GmbH
CryoElectron Microscopy Research Center
Dectris Ltd.
Diatome US
Direct Electron LP
Double Helix Optics
Duniway Stockroom Corp.
EDAX Inc.
Electron Microscopy Sciences
EXpressLO LLC
Fischione Instruments
Focus e-Beam Technology (Beijing) Co., Ltd
Gatan
High-Field Consultants, Inc.
Hitachi High Technologies America
HREM Research, Inc.
ibss Group, Inc.
Integrated Dynamics Engineering Inc.

International Centre for Diffraction Data
IXRF Systems
JEOL USA, Inc.
Kleindiek Inc.
Ladd Research
Lehigh Microscopy School
Leica Microsystems
Micro Star Technologies
Micron, Inc.
Microscopy Innovations LLC
NanoSpective
Nion Co.
Oxford Instruments
Protochips, Inc.
Quantum Design
RaySpec Ltd
RMC Boeckeler
SEMTech Solutions, Inc.
SPI Supplies
Ted Pella Inc.
TESCAN USA
Thermo Fisher Scientific
Tousimis
TSS Microscopy LLC
XEI Scientific, Inc.

Thank You to Our Sustaining Members
(As of Oct. 2, 2021)
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July 31-August 4  Portland, OR

2022

PMS  CMYK  RGB   Web

164 C 0/63/80/0  255/127/64 �7f40

3145 C 90/46/33/8 0/111/138  006f8a

534 C 98/84/36/27 33/58/103  213a67

542 C 50/12/11/1  123/184/209 7bb8d1

7702 C 20/3/4/0  200/226/236 c8e2ec
@ 30%  

https://www.microscopy.org/MandM/2022



