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Strout, JL Bishop, AS Elwood Madden, Madden, ME Elwood Madden 

2146	 Quantitative Relief Models of Rock Surfaces on Mars at Sub-millimeter Scales from Mars Curiosity 
Rover Mars Hand Lens Imager (MAHLI) Observations: Geologic Implications; JB Garvin, KS Edgett, R 
Dotson, DM Fey, KE Herkenhoff, BJ Hallet, MR Kennedy
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2148	 The Mineralogy of the K-Pg Transition on the Peak Ring of the Chicxulub Impact Crater in Drill Cores 
of IODP-ICDP Expedition 364; A Wittmann, SP Gulick, JV Morgan, E Chenot, GL Christeson, PF 
Claeys, CS Cockell, MJ Coolen

2150	 Visualizing Iron Oxidation State in a Possible Cometary Clast from Carbonaceous Meteorite LAP 
02342; BT De Gregorio, RM Stroud

2152	 High Resolution Imaging of Short-Range Order Materials (Allophane) with Aberration Corrected TEM 
and Direct Electron Detection; TG Sharp, SL Chang

2154	 Electron Energy Loss Near Edge Structures as a tool to elucidate natural and artificial minerals 
structures.; T Dennenwaldt, F Nabiei, DT Alexander, J Badro, P Gillet, H Piet, C Hébert

2156	 Accurate Grain and Phase Boundary Location by Dictionary-Based Indexing of Geological EBSD Data; 
S Singh, K Marquardt, Graef, M De Graef 

2158	 Optimization of specimen preparation methods for cryo electron microscopy of oil-in-water emulsions; 
DH Anjum, S Medina, AR Behzad, SA Tabatabai, T Leiknes

2160	 Quantitative Processing of EDS Maps: A Presentation of Solutions to Mapping Artifacts and 
Applications in Cosmochemistry; L Kööp, AM Davis

2162	 Iterative reconstruction techniques for X-ray microscopy in Geosciences; MG Andrew, S Graham,  
W Thompsoon

2164	 Enhancing Petrographic Analysis Through Data Fusion; N Vito, C Burt, E Goergen

2166	 Correlating Complementary Data for Improving Electron Backscatter Diffraction (EBSD) 
Microstructural Characterization of Geological Materials; MM Nowell, SW Wallace, J Rafaelsen, TL 
Nylese, Kloe, R de SI Wright

2168	 Advancements in Minerals Identification and Characterization in Geo-Metallurgy: Comparing E-
Beam and Micro-X-ray-Fluorescence Technologies; S Scheller, R Tagle, G Gloy, M Barraza, A Menzies

2170	 In Situ Contact Angle Measurements of Supercritical CO2, Brine, and Sandstone Cores Using Micro-
CT Imaging; LE Dalton, D Crandall, A Goodman

2172	 Imaging and Analytical Approaches for Characterization of Soil Mineral Weathering; A Dohnalkova, 
L Kovarik, B Arey, T Varga, M Miller

2174	 3D Core-Scale Organic and Mineral Material Characterization of Source Rocks with Simultaneous 
Neutron and X-Ray Imaging; W LI, W-S Chiang, J LaManna, J Kone, J-H Chen, Y Liu

2176	 A New Approach to Microns-Resolution Trace Element and Mineralogy Mapping at PPM Sensitivity 
for Digital Rock and Geological Research; SJ Lewis, W Yun, S Lau, B Stripe, A Lyon, D Reynolds, S 
Chen, RI Spink

2178	 Effective SEM Analytical Techniques for the Cathodoluminescence Visualization of Intergranular 
Cements in Saint Peter Sandstone: A Round Robin Exercise; W Schneider, C MacRae, J Fournelle

https://doi.org/10.1017/S1431927617012284 Published online by Cambridge University Press

https://doi.org/10.1017/S1431927617012284


lxxii 2017

2180	 Requirements for a Complete Geological Analysis Solution with EDS; M Hiscock

2182	 Study on nanophase minerals and their associated trace elements in freshwater ferromanganese 
nodules from Green Bay, Lake Michigan; S Lee, H Xu

2184	 Direct Observation of Vacancies, Impurities, Adsorbed Heavy Metals, Cation Ordering, and Interface 
Structures in Minerals Using Aberration-Corrected STEM; H Xu

2186	 Study of morphological changes of the lime putties during maturing by SEM/ESEM; E Navrátilová, V Neděla

2188	 Microanalysis of Geologic Materials Exposed to Surface Conditions on the Planet Venus; BG 
Radoman-Shaw, RP Harvey, GC Costa, NS Jacobson, LM Nakley

2190	 FIB/STEM Investigation of Four Impact Craters from the Stardust Comet Sample Return Mission Foils; 
BA Haas, RM Stroud, C Floss

2192	 Laboratory evidence of slow-cooling for carbon droplets in red-giant atmospheres; PB Fraundorf, M 
Lipp, TJ Savage, D Osborn

2194	 Quantifying the 3-Dimensional Shape of Lunar Regolith Particles Using X-Ray Computed Tomography 
and Scanning Electron Microscopy at Sub-λ Resolution ; AN Chiaramonti, JD Goguen, EJ Garboczi

2196	 Dynamical in situ study of morphological changes of bentonite in ESEM; E Navrátilová, V Neděla, H 
Sun, D Mašín

Application of Advanced Characterization Methods to Examine Materials Used 
in Nuclear Power Systems
2198	 Revealing Nanometre-scaled Solutes Clusters in Neutron Irradiated Low Alloy Steels; JJ Lim, MG Burke

2200	 Investigating the Influence of Zircaloy-4 Grain Orientation on Oxide Corrosion Films Formed in an 
Autoclave Environment; GA Lucadamo, JA Gruber

2202	 The Corrosion of Secondary Phase Precipitates in Zircaloy in Superheated Water; I MacLaren,  
KJ Annand, M Gass

2204	 Microstructural characterization of Pu-Zr fuels; A Aitkaliyeva, CA Papesch

2206	 Understanding Corrosion of 304 Stainless Steels Using Atom Probe Tomography; K Fisher, EA Marquis

2208	 Dynamic Secondary Ion Mass Spectrometry (SIMS) Imaging of Materials for the Nuclear Industry: 
Historical Perspectives and Recent Advances; G McMahon, B Miller, G Burke

2210	 Characterization of Corrosion Films on Austenitic Stainless Steels Exposed to High Temperature 
Deaerated Water; JK Heuer, MJ Stiger

2212	 EBSD and TEM Analysis of the Heat Affected Zone of Laser Welded AISI 304/308 Stainless Steel; K Mao, 
Y Wu, JP Wharry
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2214	 Microstructure characterization of ion-irradiated Ferritic/Martensitic HT9 steel; D Kaoumi, C Zheng

2216	 Using in-situ TEM Triple Ion Beam Irradiations to Study the Effects of Deuterium, Helium, and 
Radiation Damage on TPBAR Components; C Taylor, B Muntifering, C Snow, D Senor, K Hattar

2218	 Combining Transmission Kikuchi Diffraction and Scanning Transmission Electron Microscopy 
for Irradiated Materials Studies; CM Parish, K Wang, PD Edmondson, KA Terrani, X Hu, RL 
Seibert, Y Katoh

2220	 Understanding Nanoscale 4D Microstructural Evolution in Aluminum Alloys using Transmission 
X-Ray Microscopy (TXM); CS Kaira, V De Andrade, SS Singh, C Kantzos, Carlo,  
F De N Chawla

2222	 Overcoming the Challenges of Beam-sensitivity in Fuel Cell Electrodes; DA Cullen, BT Sneed, KL More

2224	 EBSD and TEM Microstructural Studies of New Fuel Cladding in Generation IV Sodium-cooled Fast 
Nuclear Reactors; P Nowakowski, BS Bonifacio, MJ Campin, ML Ray, PE Fischione, S Mathieu

2226	 Assessment of Corrosion Resistance of Candidate Alloys for Accident Tolerant Fuel Cladding under 
Reactor Conditions; S Rouvimov, S Grdanovska

2228	 Structural Characterization of Fission Products in Irradiated TRISO Fuels using Transmission Kikuchi 
Diffraction, Transmission Electron Microscopy, and Synchrotron X-ray Absorption Spectroscopy; RL 
Seibert, CM Parish, JD Hunn, CA Baldwin, KA Terrani, J Terry

2230	 Identification of Fluorescent Material Using FE-SEM/EDS and a Variable Pressure Secondary Electron 
Detector; H Ajo, D DiPrete

2232	 He+ Irradiation Induced Cracking and Exfoliating on the Surface of Ti3AlC2; H Shen

2234	 Measurement of Irradiation-induced Swelling in Stainless Steels with a New Transmission Electron 
Microscopy Method; L He, H Xu, L Tan, PM Voyles, K Sridharan

2236	 Defect Characterization in Irradiated Nanocrystalline Materials via Automated Crystal Orientation 
Mapping; PK Suri, JE Nathaniel, CM Barr, JK Baldwin, K Hattar, ML Taheri

2238	 Surface Morphology Analysis of Ti –6Al-4V, V-4Ti-5Cr, and Molybdenum Exposed to Low Power Nd: 
YAG Laser; H Aglan, A Kumar, K Muir, A Hassanein

2240	 Discontinuous Precipitation in Aged Welded Joints of High Cr-Ni Superalloy; JC Spadotto, G Solórzano

2242	 Morphological Evolution and Coalescence of γ’ Precipitates; CG Garay-Reyes, SE Hernández-
Martínez, JL Hernández-Rivera, JJ Cruz-Rivera, MC Maldonado-Orozco, I Estrada-Guel, HJ 
Dorantes-Rosales, R Martínez-Sánchez

2244	 Microstructure Evolution of Ti Tritides During Aging; HF Wang, SM Peng, HH Shen, XS Zhou 

2246	 STEM Imaging and Phase Mapping of Precipitation in Alloy 718 Using an Electron Microscope Pixel 
Array Detector; CA Wade, E Yucelen, S Sluyterman, B Freitag, G Burke
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2248	 Microstructural Characterization of Irradiated and Hydrurate Zr-2.5%Nb and Zr – 1%Nb; C Vazquez, 
AM Fortis, PB Bozzano, RA Versaci

2250	 Microstructure Evolution of Ni-base Superalloy 625: from Conventional Thermomechanical Processed 
to Selective Laser Melting Processed; C Labre, AL Pinto, IG Solórzano

2252	 Microstructural Study of the Heat-treated 17-4PH Stainless Steel Parts Prepared by Selective Laser 
Melting; Y Sun, M Aindow, RJ Hebert

2254	 A Snapshot of the Microstructural Evolution of Alloy 800H under Heavy Ion Irradiation; E Anderson, 
E Marquis

2256	 Precipitation in an Irradiated 625 Plus Alloy; L-J Yu, E Marquis

2258	 Auger Electron Spectroscopy Analysis of Pit Initiation at MnS Nano-inclusions in Carbon Steel; JG 
Newman, JS Hammond, BH Davis, Z Suo, R Avci, DF Paul, I Beech

75th Anniversary Session: Diamonds: From the Origins of the Universe to 
Quantum Sensing in Materials and Biological Science Applications
2260	 CVD Diamond Films – Synthesis, Microstructure, Applications; W Jaeger

2262	 Graphitization of Diamond by Means of UV Laser Writing: a Transmission Electron Microscopy Study; 
A Taurino, M Catalano, Feudis, M De AP Caricato, M Martino, Q Wang, MJ Kim

2264	 Formation of dynamic topographic patterns during electron beam induced etching of diamond; AA Martin, 
A Bah, J Bishop, I Aharonovich, M Toth

2266	 Nitrogen Defects in Diamond Examined by an Electron Microprobe; NC Wilson, CM MacRae,  
A Torpy, A Tomkins

2268	 TEM Study of Amorphous Carbon with Fully sp3-Bonded Structure; J Wen, Z Zeng, L Yang, Q Zeng, 
DJ Miller, W Yang, H-K Mao

2270	 Atomic and Electronic Structures of Functionalized Nanodiamond Particles; SL Chang, C Dwyer,  
K March, M Mermoux, N Nunn, O Shenderova, E Osawa, AS Barnard

2272	 Polycrystalline Diamond Films produced by Hot-Filament Chemical Vapor Deposition; MJ Arellano-
Jimenez, JJ Alcantar-Pena, E Ortega Aguilar, M Jose Yacaman, O Auciello

2274	 EELS Studies on Nanodiamonds and Amorphous Diamond-like Carbon Materials; R Arenal

2276	 The Enigmatic Origin of Meteoritic Nanodiamonds – An Approach with Atom-Probe Tomography; PR Heck

2278	 Did Nanodiamonds Rain from the Sky as Woolly Mammoths Fell in their Tracks Across North 
America 12,900 Years Ago?; TL Daulton, S Amari, AC Scott, M Hardiman, N Pinter, RS Anderson

2280	 Multimodal Analysis of Diamond Crystals and Layers using RISE microscopy; R Váňa, J Dluhoš,  
M Varga, C Schmid, A Kromka
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2282	 Use of C-C and C-N Molecular Emissions in Laser-Induced Breakdown Spectroscopy Data to 
Determine Diamond Provenance; CE McManus, J Dowe, NJ McMillan

2284	 Cathodoluminescence Study of Microdiamonds and Improvements of Signal Detection by Lowering 
Temperature of the Sample; N Vaskovicova, R Skoupy, A Patak, K Hrubanova, V Krzyzanek

2286	 SEM and EPMA Analyses of Metallic Inclusions in Diamonds – Probing the Earth’s Deep Mantle;  
ES Bullock, EM Smith, SB Shirey

2288	 Microstructural Characterization of Polycrystalline Diamond Sintered at Ultrahigh Pressures;  
EG Minnaar, J Neethling, J Westraadt

Anniversary Lectures
2290	 Development of High-Resolution TEM for Imaging Native, Radiation-Sensitive Biological 

Macromolecules; RM Glaeser

2292	 Smarter than an iPhone: the emergence of the modern electron microscope; OL Krivanek

2294	 Microanalysis: What Is It, Where Did It Come From, and Where Is It Going? ; DE Newbury

2296	 Microscopes Without Lenses; JA Panitz

Technologist Forum and Outreach Symposia

Microscopy in the Classroom: Strategies for Education and Outreach
2298	 Perspectives on Atomic-Force Microscopy Education; NA Burnham

2300	 Online Microscope Simulators for Training and Outreach; C Fuery, J Whiting, B Cribb, J Williams, J Cairney

2302	 Using Virtual Reality (VR) for Education in Nanoscience; S Kim, M Kim, A Klick

2304	 Eutectic Solidification in Zn-Sn Binary Alloys: An Experiment for High Schools; J Aindow, H Yu, MA 
Bellinger, M Aindow

2306	 Complex Web Construction: Additional Clues to Mechanical Properties; D Shattuck, W Delise, N Lloyd, J 
Schmidt, K Baum, D Roos, R Dettelbach, K Sanon

2308	 Sensitivity of TEM data on lightspeed to camera-length’s voltage variation; P Fraundorf,  
D Osborn, T McBroom

Tech Forum: Cryo-Tomography of Macromolecular Complexes in Whole 
Cells: Lessons in Cryo-Fib Milling and Vitreous Cryo-sectioning
2310	 Successful Cryo Electron Tomography of Vitreous Cryo Sections; J Pierson, PJ Peters

2312	 Cryo-FIB Milling and Lift-Out for Preparation of Specimens for Cryo-TEM; MJ Zachman, JM Noble, 
LF Kourkoutis
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2314	 Electron Cryotomography of Vitreous Cryosetions and Cryo-Focused Ion Beam Milled Lamellae.;  
MT Swulius, SK Mageswaran, GJ Jensen

Tech Forum: Atomic Force Microscopy for Imaging and  
Materials/Biomaterials Properties: Characterization of Surfaces, Films,  
and Interfaces
2316	 Atomic Force Microscopy: A Multifunctional Tool for Materials Characterization in Shared Resource 

Centers; BB Massani

2318	 Applications of Atomic Force Microscopy in Biological Research; J Wallace

Tech Forum: Light Sheet Microscopy
2320	 Optimized Live Volumetric Imaging with Light Sheet Microscopy and Related Strategies; TV Truong

2322	 diSPIM allows three-dimensional characterization of calcium activity in intact islets of Langerhans.;  
Z Lavagnino, DW Piston
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 www.microscopy.org/MandM/2017

On behalf of the sponsoring societies, we are excited to welcome you to St. Louis, 
Missouri for Microscopy & Microanalysis 2017! The theme of the M&M 2017 meeting 
is “Anniversaries.” The Microscopy Society of America and the Microanalysis Society, 
which established the joint M&M meeting format more than twenty years ago, are 
celebrating their 75th and 50th anniversaries, respectively. In addition, the M&M meeting is 
cosponsored for the first time by the International Field Emission Society to commemorate 
the 50th anniversary of the invention of the atom probe.  

We are excited to offer special anniversary programming this year! Anniversary lectures by 
pioneering figures in microscopy and microanalysis are featured in special morning and 
midday sessions. You’ll be able to hear about the development and future prospects for 
instrumentation and techniques that are at the forefront of our field today, while enjoying 
some complimentary coffee and a breakfast item. MSA’s Student Council will be hosting an 
inaugural pre-meeting event on Saturday that will treat attendees to a sampling of the best 
work, across scientific disciplines, presented at the meeting by early career scientists.  

The technical program kicks off with our annual Monday morning plenary session, featuring 
the major awards ceremonies for the sponsoring societies, the M&M meeting awards, and 
two exciting plenary talks by Eric Betzig, winner of the 2014 Nobel Prize in Chemistry “for 
the development of super-resolved fluorescence microscopy,” and Keith Riles, a member 
of the LIGO Scientific Collaboration that in 2015 detected gravitational waves, a prediction 
of Einstein’s theory of general relativity. The Exhibition Hall opens at noon, and is the 
largest annual exhibition in the field showcasing the latest state-of-the-art instrumentation 
and accessories in microscopy and microanalysis. M&M 2017 will provide you with the 
opportunity to stay abreast of the latest new technologies, hear the latest developments 
in the techniques and applications of all areas of microscopy and microanalysis, and most 
importantly network with colleagues. 

Masashi Watanabe
President, 
Microanalysis Society

David J. Larson
President, International 
Field Emission Society

> Welcome from the Society Presidents

Ian M. Anderson
President, 
Microscopy Society 
of America

1942-2017
75 ye

ar
s
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> Thursday, August 10, 2017 (Cont’d.) > Welcome from the Program Chairs

Welcome to Microscopy and Microanalysis 2017 in St. Louis, 
Missouri, and to our exciting Anniversary celebration! 

The Microscopy Society of America, the Microanalysis Society and the International Field 
Emission Society welcome you to Microscopy and Microanalysis 2017 in historic St. Louis, 
Missouri. As you have come to expect, Microscopy and Microanalysis 2017 will highlight the 
latest innovations in many different microscopy and microanalysis techniques as well as their 
applications to important research in biological, physical and materials sciences. 

In addition, we are offering four exciting pre-meeting Congresses – including the inaugural Pre-
Meeting Congress for Early Career Professionals, organized by the MSA Student Council. The 
Exhibition will again feature and display the newest developments in commercial technologies 
aimed at providing new and improved capabilities in your laboratory. Plan to attend the lively 
daily poster sessions, held in the exhibit hall – they are fun and engaging social events too!

We are pleased to offer what are sure to be fascinating plenary talks: Eric Betzig, winner of the 
2014 Nobel Prize in Chemistry “for the development of super-resolved fluorescence microscopy”, 
will speak on Imaging Cellular Structure and Dynamics from Molecules to Organisms. Keith Riles, 
a member of the LIGO Scientific Collaboration, that in 2015 detected gravitational waves, a 
prediction of Einstein’s theory of general relativity, will speak on Detecting Massive Black Holes 
via Attometry – Gravitational Wave Astronomy Begins. 

The Executive Program Committee and all of our symposium organizers have worked tirelessly to 
produce the technical program for Microscopy and Microanalysis 2017. On behalf of the program 
committee, MSA, MAS and IFES, welcome to Microscopy and Microanalysis 2017 and St. Louis, 
Missouri. Have a great week!

Yoosuf Picard
Program Vice-Chair
Carnegie Mellon University

Jay Potts  
Program Committee Chair
University of South Carolina 
School of Medicine

Kat Crispin
MAS Co-Chair
Pennsylvania State University

Michael Moody
IFES Co-Chair
University of Oxford, 
United Kingdom
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> Plenary Talk #1

Imaging Cellular Structure and Dynamics from Molecules to Organisms

MONDAY 9:00 AM	 ROOM: America’s Ballroom (2nd Level)

Eric Betzig, Ph.D., Janelia Farm Research Campus, Ashburn, Virginia

Eric Betzig obtained a B.S. in Physics from Caltech and a Ph.D. in Applied Physics at Cornell. 
In 1988, he became a PI at AT&T Bell Labs where he extended his thesis work on near-field 
optical microscopy, the first method to break the diffraction barrier. By 1993, he held a world 
record for data storage density and recorded the first super-resolution fluorescence images 
of cells as well as the first single molecule images at ambient temperature. Frustrated with 
technical limitations and declining standards as more jumped into the field, he quit science and by 1996 was working for 
his father’s machine tool company. The commercial failure of the technologies he developed there left him unemployed in 
2003 and looking for new directions. This search eventually culminated in his co-invention of the super-resolution technique 
photo-activated localization microscopy (PALM) with his best friend, Bell Labs colleague Harald Hess. For this work, Betzig 
was co-recipient of the 2014 Nobel Prize in Chemistry along with Stefan Hell and William E. Moerner. Since 2005, he has 
been a Group Leader at the Janelia Research Campus, developing new optical imaging technologies for biology.

Imaging Cellular Structure and Dynamics from Molecules to Organisms

Eric Betzig1

1. Janelia Research Campus, Howard Hughes Medical Institute, Ashburn, VA USA.

The hallmark of life is that it is animate.  Every living thing is a complex pocket of reduced entropy 
through which matter and energy flow continuously.  Thus, although structural imaging is informative, a 
more complete understanding of the molecular basis of cellular physiology requires high-resolution 
imaging of the dynamics of the cell in its native state across all four dimensions of spacetime 
simultaneously.  

Unfortunately, several factors conspire to render such unperturbed, physiological 4D imaging 
difficult.  First, as powerful as genetically encoded fluorescent proteins have become, until recently 
they have rarely been used at endogenous expression levels, and therefore can upset the homeostatic 
balance of the cell.  New genome editing technologies, specifically CRISPR / CAS9, address this 
problem.  Second, conventional live cell imaging tools such as spinning disk confocal microscopy are 
too slow to study fast cellular processes across cellular volumes, create out-of-focus photo-induced 
damage and fluorescence photobleaching, and subject the cell at the point of measurement (i.e., the 
excitation focus) to peak intensities orders of magnitude beyond that under which life evolved.  In 
the past few years, we have used “non-diffracting” beams, specifically Bessel beams and 2D optical 
lattices, to create ultra-thin light sheets capable of imaging of sub-cellular dynamics in 3D across 
whole cells and small embryos with near-isotropic resolution at up to 1000 image planes/sec over 
hundreds of time points ([1], Fig. 1).  We have worked with over fifty different groups to apply these 
tools in areas including: mitotic spindle alignment during asymmetric stem cell division [2]; 
actomyosin contractions driving the initial gastrulation of C. elegans embryos [3]; binding kinetics 
of single transcription factor molecules to DNA in live stem cells [4]; dynamic, heterogeneous 
remodeling of P granule proteins in C. elegans embryos [5]; asymmetric formation of clathrin-coated 
pits on the dorsal /ventral surfaces at the leading edge of motile cells [6]; rapid 3D redistribution of 
actin in T cells during the formation for the immunological synapse [7]; and spatiotemporal 
quantification of microtubule growth tracks throughout the cellular volume at all mitotic stages [8].  

Finally, much of the contribution of optical microscopy to cell biology has come from 
observing individual cells cultured onto glass substrates, and yet it is certain that they did not evolve 
there. True physiological imaging likely requires studying cells in their parent organisms, where all 
the external environmental cues that drive gene expression, and hence their structural and functional 
phenotypes, are present. However, such imaging is compromised by the highly inhomogeneous 
refractive index of most biological tissues, which distorts light rays and thereby degrades both 
resolution and signal. We have adopted methods of adaptive optics (AO), initially developed in 
astronomy, to recover diffraction-limited performance deep within living systems ([9], Fig. 2, 
left and bottom), and have recently combined AO on both the excitation and detection arms of our 
lattice light sheet microscope to image sub-cellular dynamics noninvasively within multicellular 
systems such as developing zebrafish embryos (unpublished, Fig. 2, upper right). 
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Imaging Cellular Structure and Dynamics from Molecules to Organisms

Eric Betzig1

1. Janelia Research Campus, Howard Hughes Medical Institute, Ashburn, VA USA.

The hallmark of life is that it is animate. Every living thing is a complex pocket of reduced entropy 
through which matter and energy flow continuously. Thus, although structural imaging is informative, a 
more complete understanding of the molecular basis of cellular physiology requires high-resolution 
imaging of the dynamics of the cell in its native state across all four dimensions of spacetime 
simultaneously.  

Unfortunately, several factors conspire to render such unperturbed, physiological 4D imaging 
difficult. First, as powerful as genetically encoded fluorescent proteins have become, until recently 
they have rarely been used at endogenous expression levels, and therefore can upset the homeostatic 
balance of the cell. New genome editing technologies, specifically CRISPR / CAS9, address this 
problem. Second, conventional live cell imaging tools such as spinning disk confocal microscopy are 
too slow to study fast cellular processes across cellular volumes, create out-of-focus photo-induced 
damage and fluorescence photobleaching, and subject the cell at the point of measurement (i.e., the 
excitation focus) to peak intensities orders of magnitude beyond that under which life evolved. In 
the past few years, we have used “non-diffracting” beams, specifically Bessel beams and 2D optical 
lattices, to create ultra-thin light sheets capable of imaging of sub-cellular dynamics in 3D across 
whole cells and small embryos with near-isotropic resolution at up to 1000 image planes/sec over 
hundreds of time points ([1], Fig. 1). We have worked with over fifty different groups to apply these 
tools in areas including: mitotic spindle alignment during asymmetric stem cell division [2]; 
actomyosin contractions driving the initial gastrulation of C. elegans embryos [3]; binding kinetics 
of single transcription factor molecules to DNA in live stem cells [4]; dynamic, heterogeneous 
remodeling of P granule proteins in C. elegans embryos [5]; asymmetric formation of clathrin-coated 
pits on the dorsal /ventral surfaces at the leading edge of motile cells [6]; rapid 3D redistribution of 
actin in T cells during the formation for the immunological synapse [7]; and spatiotemporal 
quantification of microtubule growth tracks throughout the cellular volume at all mitotic stages [8].  

Finally, much of the contribution of optical microscopy to cell biology has come from 
observing individual cells cultured onto glass substrates, and yet it is certain that they did not evolve 
there.  True physiological imaging likely requires studying cells in their parent organisms, where all 
the external environmental cues that drive gene expression, and hence their structural and functional 
phenotypes, are present.  However, such imaging is compromised by the highly inhomogeneous 
refractive index of most biological tissues, which distorts light rays and thereby degrades both 
resolution and signal.  We have adopted methods of adaptive optics (AO), initially developed in 
astronomy, to recover diffraction-limited performance deep within living systems ([9], Fig. 2, 
left and bottom), and have recently combined AO on both the excitation and detection arms of our 
lattice light sheet microscope to image sub-cellular dynamics noninvasively within multicellular 
systems such as developing zebrafish embryos (unpublished, Fig. 2, upper right). 
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[8] N. Yamashita, et al., J. Biomed. Opt. 20, (2015), p. 101206.
[9] K. Wang, et al., Nat. Meth. 11, (2014), p. 625.

Figure 1. In lattice light sheet microscopy, an ultrathin illumination plane (blue-green, center) excites 
fluorescence (orange) in successive planes as it sweeps through a specimen (gray) to generate a 3D 
image.  Applications in mitosis, embryonic development, and immunology are shown in several 
surrounding examples [1]. 

Figure 2. Top Left: Adaptive optical (AO) two-photon image of a sparse set of neurons across 240 x 
240 x 270 µm in the developing zebrafish brain [9]. Bottom: Two color confocal images of plasma 
membranes (green) and mitochondria (magenta) in a neuron 150 µm deep, before (left) and after (right) 
AO correction [9].  Top Right: AO lattice light sheet microscopy of different cell types in the developing 
zebrafish ear, showing skin cells (top layer), the fluid-filled perilymphatic space (middle) containing a 
neutrophil (light blue), and hindbrain neurons (bottom layer).   
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> Plenary Talk #2
Detecting Massive Black Holes via Attometry—Gravitational Wave 
Astronomy Begins

MONDAY 11:15 AM	 ROOM: America’s Ballroom (2nd Level)

Keith Riles, Ph.D., University of Michigan, Ann Arbor

In their first observing run, the two detectors of the Advanced Laser Interferometer Gravitational-Wave 
Observatory (Advanced LIGO) simultaneously observed transient gravitational-wave signals. The 
detected waveforms indicated the inspiral and merger of pairs of massive black holes more than 1 
billion years ago. These discoveries marked the first direct detections of gravitational waves and the first observations of 
binary black hole mergers. Ironically but perhaps not surprisingly, the detection of these cataclysmic events so far away 
depended on measuring distance changes between mirrors at the attometer level. The first gravitational-wave discoveries 
and the instruments that made them possible are presented.

Professor Riles carries out research into the fundamental forces of nature, working in both gravitational wave and 
elementary particle physics. He leads the Michigan Gravitational Wave Group and is a member of the LIGO Scientific 
Collaboration (LSC), which in September 2015 discovered gravitational waves from the merger of two massive black 
holes. This $300 million project, led by Caltech and MIT, operates 4-km Michelson laser interferometers at sites in 
Hanford, Washington and Livingston, Louisiana. These interferometers are designed to measure minute disturbances in 
space itself to a relative precision better than 1 part in a billion trillion (10-21). Transient “ripples in space” can emanate 
from violent but distant astrophysical phenomena, including colliding black holes or neutron stars and supernovae.

Using LIGO data, the Michigan Gravitational Wave Group has placed upper limits on longer-lived but still weaker (<10-

24) ripples from unknown, rapidly spinning neutron stars in the Milky Way. Searches are now under way for gravitational
waves emitted by isolated neutron stars using an algorithm called PowerFlux for binary neutron stars, using an algorithm
called TwoSpect. Both programs were developed by the University of Michigan group. In addition, the group has carried
out extensive work on LIGO detector characterization, including calibration, and on detector commissioning.

Professor Riles has also spent part of his research time in recent years studying the physics potential and the detector 
requirements of a future linear electron-positron collider with a center of mass energy of 350 GeV and higher.
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2001	 Ronald M. Anderson

2002	 Stanley L. Erlandsen

2003	 J. Alwyn Eades

2004	 Sara E. Miller

2005	 M. Grace Burke

2006	 W. Gray (Jay) Jerome

2007	 Michael A. O’Keefe

2008	 William T. Gunning

2009	 David J. Smith
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2016  	 Michael Marko
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1948	 Perry C. Smith

1949	 F.O. Schmitt

1950	 Ralph W.G. Wyckoff

1951	 Robley C. Williams

1952	 R.D. Heidenreich

1953	 Cecil E. Hall

1954	 Robert G. Picard

1955	 Thomas F. Anderson

1956	 William L. Grube

1957	 John H.L. Watson

1958	 Max Swerdlow
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Fellows

2013
Timothy S. Baker
Nigel D. Browning
David J. DeRosier
Hamish L. Fraser
David A. Muller
Michael Radermacher
David J. Smith
Eric A. Stach

2012
Ulrich Dahmen
Margaret Ann Goldstein
Moon Kim
William J. Landis
Jingyue Liu
Beverly E. Maleeff
Robert L. Price
Frances M. Ross
David N. Seidman
Debra Sherman
Nan Yao

2011
Ueli Aebi
Philip E. Batson
Patricia G. Calarco-Isaacson
Peter A. Crozier
J. Alwyn Eades
Brendan J. Griffin
William T. Gunning, III
W. Gray Jerome
Richard D. Leapman
Hannes Lichte
Charles E. Lyman
Michael A. O’Keefe
George Perry
Robert B. Simmons
Janet H. Woodward

2017
David C. Bell
Paul E. Fischione
Christopher J. Kiely
Jeanette Killius
Laurence D. Marks
Peter Rez
Phillip E. Russell
Heide Schatten

2016
Helmut Gnaegi
Ernest L. Hall
David N. Mastronarde
Stuart McKernan
Renu Sharma 
George D.W. Smith 
Kenneth A. Taylor 
James E. Wittig 

2015 
Rafal E. Dunin-Borkowski
Michael E. Davidson
E. Ann Ellis
Peter W. Hawkes
Miguel José-Yacamán
Kent L. McDonald
Stanley Frank Platek
Michael T. Postek
Susanne Stemmer
Michael M.J. Treacy

2014
Gianluigi Botton
Wah Chiu
Abhaya K. Datye
Marija Gajdardziska-Josifovska
Lucille A. Giannuzzi
Thomas F. Kelly
John F. Mansfield
Martha R. McCartney
Xiaoqing Pan
David W. Piston

Sara E. Miller
Terrence E. Mitchell
Thomas Mulvey
Dale E. Newbury
Gertrude Rempfer
Jean-Paul Revel
Harald Rose
F.O. Schmitt
Caroline Schooley
Ryuichi Shimizu
John Silcox
Robert Sinclair
S.J. Singer
Fritiof Sjostrand
Kenneth C.A. Smith
Avril V. Somlyo
John C.H. Spence
Alasdair C. Steven
Peter R. Swann
Gareth Thomas
Kiyoteru Tokuyasu
Nigel Unwin
Joseph S. Wall
Oliver C. Wells
Michael J. Whelan
Nestor J. Zaluzec
Elmar Zeitler
Yimei Zhu

2010
Ralph M. Albrecht
Lawrence F. Allard, Jr.
Kenneth H. Downing
Joseph I. Goldstein
Michael S. Isaacson
Michael K. Miller
George Pappas
Stephen J. Pennycook
John P. Petrali
Zhong L. Wang
David B. Williams

2009 (Inaugural Class)

Marc Adrian
Ronald M. Anderson
James Bentley
Mary Grace Burke
Ray W. Carpenter
C. Barry Carter
Albert V. Crewe
Marc De Graef
Vinayak P. Dravid
Jacques Dubochet
Patrick Echlin
Raymond F. Egerton
Marilyn G. Farquhar
Don W. Fawcett
Joachim Frank
Robert M. Glaeser
Audrey M. Glauert
Raymond Kenneth Hart
Hatsujiro Hashimoto
Richard Henderson
Peter B. Hirsch
Archibald Howie
Hugh E. Huxley
Takeo Ichinokawa
Sumio Iijima
Shinya Inoué
David C. Joy
Morris J. Karnovsky
Aaron Klug
Ondrej L. Krivanek
Myron C. Ledbetter
Dennis McMullan
Joseph R. Michael
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 PHYSICAL SCIENCES (2017)
Nestor J. Zaluzec
Argonne National Laboratory

A Fellow of both Oak Ridge National 
Laboratory and the Computational Institute 
of the University of Chicago, Zaluzec has and 
continues to hold the tripartite role of Senior 
Scientist, Educator and Inventor at Argonne National Laboratory. As 
an innovator, his research includes development of instrumentation 
and techniques for state-of-the-art analysis in X-ray and electron 
spectroscopy, as well as electron optics, targeted toward expanding 
the impact of electron-optical beam lines for characterization of 
soft and hard matter in both static and dynamic states. In addition 
to creating tools for science, as a researcher he also wields these 
bleeding edge technologies with collaborators to study vexing 
problems in technologically important materials. Over the last 
40 years, this research has included studies of: structural phase 
transformations, radiation damage in metals and ceramics, 
immobilization of nuclear waste, magnetic nano-arrays, elemental 
segregation in: alloys, semiconductors, polymers, and catalysts; 
in vacuum, gases and liquids. He is now expanding his interests 
into the realm of soft-matter and cryo-microscopy of proteins and 
macromolecules. One of the earliest to realize the impact of the 
Internet he established the TelePresence Microscopy Collaboratory, 
which served as a early model for outreach to the community 
providing unencumbered access to scientific resources. For the 
last quarter of a century, he has also presided over the Microscopy 
Listserver, a communication forum that links over four thousand 
microscopists and microanalysts worldwide. In addition to his 
prior and current adjunct and visiting professorial appointments at 
universities (IIT, UIUC, UIC, NIU, Manchester), he is also a member of 
several professional societies (MSA, MAS, MSC/SMC, ACMM, EMS, 
and MMMS) and has held various roles therein. He also engages 
the next generation of scientists through his work with middle and 
high school students via the Illinois Junior Academy of Science.

BIOLOGICAL SCIENCES (2017)
David W. Piston
Washington University

David W. Piston is the Edward J. Mallinckrodt Jr. 
Professor of Cell Biology & Physiology, Physics, 
and Bioengineering at Washington University in St. 
Louis. Dr. Piston received his training in physics 
with a bachelor degree from Grinnell College, 
followed by M.S. and Ph.D. degrees from the University of Illinois. 
His doctoral research was performed with Enrico Gratton, and he 
subsequently completed a postdoctoral research fellowship in 
Applied Physics with Watt Webb at Cornell University. During his time 
at Cornell, two-photon excitation microscopy was invented, which led 
Dr. Piston into biomedical research. From 1992 to 2014, Dr. Piston 
was on the faculty at Vanderbilt University. He was a Beckman Young 
Investigator Award (1993), NIH Study Section Chair (2004-2006), a 
member of the Searle Scholars Advisory Board (2006-2012), and is 
currently the Associate Editor for Cell Biophysics of the Biophysical 
Journal. His diverse research group focuses on the understanding 
the molecular mechanisms that underlie hormone secretion from 
islets of Langerhans in the pancreas. Driven by this biomedical 
focus, the lab develops and applies novel fluorescence microscopies 
to improve temporal resolution and increase information content. 
These approaches include multi-color fluctuation spectroscopy, 
light sheet microscopy, hyperspectral imaging, and correlative light 
and electron microscopy. To optimize these methods, his lab also 
develops novel biosensors, largely based on the Green Fluorescent 
Protein and its relatives. His lab combines these new approaches 
and probes to allow quantitative measurements of constituent islet 
cell behaviors in situ at various points along key signaling pathways 
for glucose homeostasis.

1996	 Myron C. Ledbetter		 John Silcox
1997	 S. J. Singer		 Peter R. Swann
1998	 Avril V. Somlyo		 Michael J. Whelan
1999	 Sir Aaron Klug		 Takeo Ichinokawa
2000	 K. Tokuyasu		 S. Amelinckx
2001	 Patrick Echlin		 Thomas Mulvey
2002	 Marc Adrian		 Ryuichi Shimizu
2003	 Joachim Frank		 Harald Rose
2004	 Robert M. Glaeser		 Raymond F. Egerton
2005	 Richard Henderson		 Sumio Iijima
2006	 Joseph S. Wall		 John C.H. Spence
2007	 Nigel Unwin		 Terence E. Mitchell
2008	 Alasdair C. Steven		 Ondrej L. Krivanek
2009	 Jacques Dubochet		 Robert Sinclair
2010	 George Papas		 Michael S. Isaacson
2011	 Ueli Aebi			  Hannes Lichte
2012	 Timothy S. Baker		 Ulrich Dahmen
2013	 David J. DeRosier		 C. Barry Carter
2014	 Wah Chiu			  David J. Smith
2015	 Michael W. Davidson Peter W. Hawkes
2016	 Kenneth H. Downing		  George W. Smith

1975	 Keith R. Porter		 Robert Heidenreich
1976	 L.L. Marton Albert V. Crewe
1977	 Robley C. Williams James Hillier
1978	 Thomas Anderson Vernon E. Cosslett
1979	 Daniel C. Pease		 John M. Cowley
1980	 George E. Palade		 Gareth Thomas
1981	 Sanford L. Palay		 Vladimir K. Zworykin
1982	 Richard M. Eakin		 Benjamin M. Siegel
1983	 Hans Ris			 Otto Scherzer
1984	 Cecil E. Hall		 Charles W. Oatley
1985	 Gaston Dupouy		 Ernst Ruska
1986	 F. O. Schmitt Peter B. Hirsch
1987	 Marilyn G. Farquhar		 Jan B. LePoole
1988	 Morris J. Karnovsky		 Hatsujiro Hashimoto
1989	 Don W. Fawcett		 Elmar Zeitler
1990	 Audrey M. Glauert		 Gertrude F. Rempfer
1991	 Hugh E. Huxley		 Archibald Howie
1992	 Fritiof Sjöstrand		 Oliver C. Wells
1993	 Jean-Paul Revel		 Kenneth C.A. Smith
1994	 Andrew P. Somlyo		 Dennis McMullan
1995	 Shinya Inoué		 David B. Wittry

BIOLOGICAL SCIENCES	 PHYSICAL SCIENCES BIOLOGICAL SCIENCES	 PHYSICAL SCIENCES
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Major Society Awards
BURTON MEDAL AWARD (2017)

Christopher J. Russo
MRC Laboratory of Molecular Biology

Born in Detroit, Michigan, Chris attended the 
University of Notre Dame where he studied 
electrical engineering and philosophy, 
obtaining two bachelors degrees. He then 
went on to graduate school at Harvard and MIT as part of the HST 
Medical Engineering and Medical Physics program, a joint course 
between Harvard College, MIT and Harvard Medical School, where 
he studied physics and medicine. Under the supervision of Jene 
Golovchenko (Physics, Engineering) and Daniel Branton (Biology), 
he completed his PhD thesis on imaging DNA attached to carbon 
nanotubes using several microscopy methods, including scanning 
probe and high-resolution aberration corrected electron microscopy.

After his PhD he did a short Post-Doc in the Physics Department at 
Harvard. During this time, he developed a new technique to create 
nanopores in graphene with atomic precision that combined ion 
bombardment with high energy electron irradiation.

He then moved to the MRC Laboratory of Molecular Biology in 
Cambridge UK to do a post-doc with Lori Passmore. Together, they 
worked on developing new methods for electron cryomicroscopy 
(cryo-EM), and in particular focused on how the specimen support 
could affect the resolution of cryo-EM images. This led to a number 
of advances including simple techniques to modify graphene for use 
as a specimen support for biological molecules and the development 
of a new specimen support structure, made entirely of gold, that 
reduced movement during imaging fifty-fold. Chris has since 
started his own group at LMB, and continues to study the physical 
phenomena that limit resolution in cryo-EM and thus enable the 
development of new devices, instruments and methods to improve 
the imaging power of the electron microscope in biology.

YEAR	 RECIPIENT

1975	 James Lake
1976	 Michael S. Isaacson
1977	 Robert Sinclair
1978	 David C. Joy
1979	 Norton B. Gilula
1980	 John C.H. Spence
1981	 Barbara J. Panessa-Warren
1982	 Nestor J. Zaluzec
1983	 Ronald Gronsky
1984	 David B. Williams
1985	 Richard D. Leapman
1986	 J. Murray Gibson
1987	 Ron A.Milligan
1988	 A.D. Romig, Jr.
1989	 Laurence D. Marks
1990	 W. Mason Skiff
1991	 Joseph R. Michael
1992	 Kannan M. Krishnan
1993	 Joseph A.N. Zasadzinski
1994	 Jan M. Chabala
1995	 Joanna L. Batstone
1996	 Vinayak P. Dravid
1997	 P.M. Ajayan

1998	 Ian M. Anderson
1999	 Zhong Lin Wang
2000	 Eva Nogales
2001	 Jian Min Zuo
2002	 Nigel D. Browning
2003	 Frances M. Ross
2004	 Z. Hong Zhou
2005	 David J. Larson
2006	 David A. Muller
2007	 Peter D. Nellist
2008	 Steven J. Ludtke
2009	 Eric A. Stach
2010	 Sergei V. Kalinin
2011	 Radostin Danev
2012	 David S. Ginger
2013	 John L. Rubinstein
2014	 Maria Varela
2015	 Andrew M. Minor
2106  Miaofang Chi

MORTON D. MASER 
DISTINGUISHED 
SERVICE AWARD (2017)

David W. Tomlin
Azimuth Corporation

Dave Tomlin has been a member of MSA 
since 1999. He has served as: Chair of the Education Committee 
(2013-2015), MegaBooth Committee member (2003-2014), 
Coordinator of the MegaBooth (2015-present), Placement Office 
Co-Chair (2012-2014), Placement Office Chair (2015-present), 
Director-Local Affiliated Societies (2009-2011), Symposium 
Organizer and Session Chair (2007), MSA Logo and Website 
Redesign Team (2009), Website Redesign Team (2015) and 
is a Technologist Forum member. He is also an active member 
of his local affiliate society, the Microscopy Society of the Ohio 
River Valley (MSORV) where he is currently the webmaster and 
is finishing his second year as President. He has also served as 
Chair, Bulletin Editor, Webmaster and Treasurer for the Dayton 
Local Section of the American Chemical Society. Dave has also 
been active in his local community, where he served on the 
board of the local youth soccer program, was the Committee and 
Advancement Chair for BSA Troop 114, and for the last 7 years 
he has served as President and Treasurer of the Tri-County North 
Band Boosters.

Dave received his B.S. in Chemistry (1985) and Ph.D. in Physical 
Chemistry (1990), both from Miami University in Oxford, OH. 
While completing his doctorate, he held a Department of Energy 
Research Participation Fellowship (1986-1990) at the EG&G 
Mound Labs, Miamisburg, OH. He also held a National Research 
Council Post-Doctoral Fellowship (1991-1993) at the Naval 
Research Laboratory, Washington, DC. For the last 22 years he 
has been at the Air Force Research Laboratory, Materials and 
Manufacturing Directorate, Wright-Patterson Air Force Base, Ohio. 
His research interests are focused on utilizing optical, confocal, 
electron and ion beam microscopies, to investigate failures in 
semiconductor and electronic devices.

YEAR	 RECIPIENT

1992	 Ronald M. Anderson
G. W. Bailey
Frances L. Ball
M. Blair Bowers
Deborah L. Clayton
Joseph Harb
Kenneth R. Lawless
Morton D. Maser
Caroline Schooley
John H.L. Watson

1993	 E. Laurence Thurston
1994	 Richard F.E. Crang
1995	 Raymond K. Hart
1996	 José A. Mascorro
1997	 William T. Gunning III
1998	 Nestor J. Zaluzec
1999	 Charles E. Lyman

2000	 Barbara A. Reine
Hildegard H. Crowley

2002	 Beverly E. Maleeff
2003	 M. Grace Burke
2004	 Ralph M. Albrecht
2005	 W. Gray (Jay) Jerome
2006	 Jeanette Killius
2007	 Robert L. Price
2008	 Stuart McKernan
2010	 Pamela F. Lloyd
2011	 Janet H. Woodward
2012	 Gina E. Sosinsky
2013	 Caroline A. Miller
2014	 Michael Marko
2015	 JoAn Hudson
2016  Amanda Lawrence
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GEORGE PALADE AWARD (2017)

Rengasayee Veeraraghavan
Virginia Tech Carilion Research Institute

Rengasayee (Sai) Veeraraghavan earned 
his PhD from the University of Utah’s 
Department of Bioengineering and completed 
postdoctoral training at the University of 
Utah’s Department of Mathematics and at the 
Virginia Tech Carilion Research Institute. He is currently a Research 
Assistant Professor at the Virginia Tech Carilion Research Institute 
investigating the structural underpinnings of the propagation of 
electrical excitation through the heart in health and in disease. As a 
postdoctoral trainee, he investigated the functional implications of 
the spatial organization of proteins and their ultrastructural milieu 
by combining an array of techniques including single molecule 
localization microscopy, transmission electron microscopy and 
whole heart optical voltage mapping. As part of this work, he 
developed STochastic Optical Reconstruction Microscopy-based 
Relative Localization Analysis, a novel approach for high throughput 
quantitative assessment of the spatial organization of proteins 
from single molecule localization data. Using this approach, he 
has identified a sodium channel-rich nanodomain within the 
cardiomyocyte intercalated disk and its involvement in non-canonical 
mechanisms of electrical communication between cardiomyocytes. 
These findings could prompt a paradigm shift in our understanding 
of the mechanisms underlying cardiac excitation spread and provide 
the basis for the development of novel anti-arrhythmic therapies. In 
ongoing research, he is investigating the role of vascular dysfunction 
in dysregulating intercalated disk nanodomains and the contribution 
of these effects to the genesis and progression of atrial fibrillation.

YEAR	 RECIPIENT

2012	 Gabriel C. Lander
2013	 Peng Ge
2014	 Ricardo C. Guerrero-Ferreira
2015	 Alexey Amunts
2016  Dmitry Lyumkis

YEAR	 RECIPIENT

2012	 Wu Zhou
2013	 Lena Fitting-Kourkoutis
2014	 Jinwoo Hwang
2015	 Meng Gu
2016  Ryo Ishikawa

ALBERT CREWE AWARD (2017)

Pinshane Y. Huang
University of Illinois, Urbana-Champaign

Pinshane Y. Huang is an Assistant Professor 
in Materials Science and Engineering at the 
University of Illinois Urbana-Champaign. She 
holds a PhD in Applied Physics from Cornell 
University and completed a postdoctoral 
fellowship at Columbia University. Huang’s work in aberration-
corrected microscopy and spectroscopy has been instrumental 
in the discovery of novel physical phenomena in two-dimensional 
(2D) materials and the realization of atomically-thin electronics. 
Her key contributions include: elucidating the structure and 
properties of defects in single atomic layers of graphene and 
2D semiconductors, providing the first atomic-scale view into 
the structure and dynamics of a two-dimensional silica glass, 
and characterizing interfaces in 2D devices. Since starting 
her research lab at the University of Illinois in 2015, Huang 
has established a research group focused on using electron 
microscopy and spectroscopy to design a new generation of 
flexible electronics and energy harvesting devices.
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CHUCK FIORI OUTSTANDING 
TECHNOLOGIST AWARD FOR 
PHYSICAL SCIENCES (2017) 

Richard L. Martens
The University of Alabama

Richard L. Martens began his electron microscopy career at “the 
turn of the century.” After receiving his BA in English in 1995 
from The University of Wisconsin, Madison and an AD in Electron 
Microscopy from the Madison Area Technical College in Madison, 
Wisconsin, Richard worked at Imago Scientific Instruments, 
(now Cameca Instruments, Inc.) developing instrumentation and 
specimen preparation techniques for the local electrode atom 
probe microscope. Richard became manager of the Central 
Analytical Facility (CAF) at The University of Alabama in 2006. The 
CAF maintains major research instrumentation and is a “hands-
on” user facility – training and educating students, faculty and 
staff on using research instrumentation. The CAF is a premier 
microanalytical and microstructural characterization facility within 
the Southeast region. In 2012, Richard was on the local organizing 
committee for the 53rd International Field Emission Symposium, 
(IFES) that was held at the University of Alabama. In 2013, he was 
elected to leader of the MSA Atom Probe Focused Interest group.
In 2016, Richard became the Editor of the M&M Onsite Program 
Guide, helped organize the NSF sponsored 1st Atom Probe 
Tomography (APT) Workshop for Earth Sciences and the 1st MSA 
Pre-Meeting Congress on APT. He was also on the organizing 
committee for the MAS 5th Topical Conference on EBSD.

HILDEGARD H. CROWLEY 
OUTSTANDING TECHNOLOGIST 
AWARD FOR BIOLOGICAL 
SCIENCES (2017)

Patricia S. Connelly
National Institutes of Health

Patricia Stranen Connelly has a B.A. in biology from Immaculata 
University and began her career in electron microscopy in 1971 
with Gerd Maul at Temple University Health Sciences Center. 
She continued at the Wistar Institute of Anatomy and Biology 
and was recruited in 1976 to join the labs of Shinya Inoué 
and Lew Tilney at the University of Pennsylvania where she 
remained until Lew’s retirement in 2005. Her career continued 
at the National Heart, Lung, and Blood Institute of NIH where 
she assisted Mathew P. Daniels in the founding of the Electron 
Microscopy Core Facility.

Pat has received recognitions such as Outstanding Basic 
Science Award and an Orloff Science Award from NHLBI. 
Her main focus has been to assist others, from students 
to seasoned investigators, by passing on the knowledge 
and wisdom she has gained through the years on teaching 
microscopy, protocols, machines, and on moving EM 
laboratories and microscopes. This is accomplished not only by 
replying to requests of past students and co-workers and those 
on the Microscopy List Server but also those whom she comes 
in contact with at M&M each year. She has been an active 
member of the Facilities Operation and Management Focus 
Interest Group and has served as its secretary. She volunteers 
at the Outreach/Project Micro Booth and assists with the 
Family Affair Session.

YEAR	 RECIPIENT

1993	 not awarded
1994	 Bernard J. Kestel
1995	 not awarded
1996	 David W. Ackland
1997	 Stanley J. Klepeis
1998	 Charles J. Echer
1999	 John C. Wheatley
2000	 not awarded
2001	 Conrad G. Bremer
2002	 not awarded
2003	 Edward A. Ryan
2004	 Mark C. Reuter
2005	 Chris Nelson
2008	 not awarded
2009	 Lynne Gignac
2010	 not awarded
2011	 not awarded
2012	 not awarded
2013	 K. Shawn Reeves
2014	 Eddy Garcia-Meitin
2015	 Masahiro Kawasak
2016	 not awarded

YEAR	 RECIPIENT

1993 Ben O. Spurlock
1994 not awarded
1995 Kai Chien
1996	 not awarded
1997 John P. Benedict
1998 Hilton H. Mollenhauer
1999 John M. Basgen
2000 Nancy Crise Smith
2001 not awarded
2002 José A. Mascorro
2003 not awarded
2004 not awarded
2005 John J. Bozzola
2008 Thomas Deerinck
2009 Mary Morphew
2010 E. Ann Ellis
2011 Robert Grassucci
2012 Kunio Nagashima
2013 Robyn Roth
2014 Hong Yi
2015 Norman Olson
2016 Frank Macaluso
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Microanalysis Society Officers

PAST PRESIDENTS
1968  L.S. Birks
1969 K.F.J. Heinrich
1970 R.E. Ogilvie
1971 A.A. Chodos
1972 K. Keil
1973 D.R. Beaman
1974 P. Lublin
1975 J.E. Colby
1976 E. Lifshin
1977 J.I. Goldstein
1978 J.D. Brown
1979 D.F. Kyser
1980 O.C. Wells
1981 J.R. Coleman
1982 R.L. Myklebust
1983 R. Bolon
1984 D.C. Joy
1985 D.E. Newbury
1986 C.G. Cleaver
1987 C.E. Fiori
1988 W.F. Chambers
1989 D.B. Wittry
1990 A.D. Romig, Jr
1991 J.T. Armstrong
1992 D.B. Williams
1993 T.G. Huber
1994	 J.A. Small
1995 J.J. McCarthy
1996 D.E. Johnson
1997 J.R. Michael
1998 R.B. Marinenko
1999 J.J. Friel
2000 C.E. Lyman
2001 R.W. Linton
2002 G.P. Meeker
2003 E.S. Etz
2004 P.K. Carpenter
2005 I.H. Musselman
2006 R. Gauvin
2007 P.G. Kotula
2008 I.M.  Anderson
2009 C. Johnson
2010 E.P. Vicenzi
2011 J.H.J. Scott
2012 J.F. Mansfield
2013-14		  K.L. Bunker
2015-16  T.F. Kelly

Established 1968

MAS 2017 COUNCIL – OFFICERS  
EXECUTIVE COUNCIL

President	 Masashi Watanabe
President-Elect	 Rhonda Stroud
Secretary	 Heather A. Lowers
Treasurer	 Elaine Schumacher

DIRECTORS 

Katherine (Kat) Crispin
Yoosuf Picard
Julie Chouinard
Vincent (Vin) Smentkowski
Emma Bullock
Roseann Csencsits
Sihar Hihath (Student Liaison)

COMMITTEE CHAIRS

Archivist John H. Fournelle

Affiliated Regional 
Societies & 
Tour Speakers 	 Kerry Siebein

Awards Committee 	 Nicholas W.M. Ritchie

Computer Activities	 Nicholas W.M. Ritchie

Corporate Liaison 	 Vernon E. Robertson

Education 	 Inga Holl Musselman

Finance	 Joseph R. Michael

International Liaison 	 James McGee

M&M 2016 Co-Chair	 Brian Gorman

M&M 2017 Co-Chair	 Katherine L. Crispin

Membership Services Mike Nagorka

MicroNews Editor 	 Assel Aitkaliyeva

Microscopy and 
Microanalysis 
Editorial Board 	 Donovan Leonard

Nominations	 Rhonda Stroud

Social Media	 Katherine L. Crispin

Strategic Planning	 Keana Scott

Sustaining Membership	 Lucille Giannuzzi

Topical Conferences	 Paul K. Carpenter
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Major Society Awards

KURT F.J. HEINRICH AWARD

Andrew Herzing

Andrew Herzing received his M.Sc. and Ph.D. 
in materials science and engineering from 
Lehigh University under the supervision of 
Professor Christopher Kiely.  During this period 
he was awarded the George P. Conard award 
for outstanding graduate student. He then 
spent two years as a National Research Council postdoctoral 
fellow at the National Institute of Standards and Technology in 
Gaithersburg, MD, where he is now a staff scientist in the Material 
Measurement Laboratory. Andrew’s research is centered on the 
quantitative structural and chemical characterization of small 
volumes of material using electron microscopy techniques. In 
particular, he is currently focused on the characterization of organic 
composites, developing quantitative methods for three-dimensional 
characterization of materials using tomographic techniques, and the 
measurement of surface plasmon resonance behavior in individual 
nanostructures. He has contributed to over 70 peer-reviewed 
publications and three book chapters in a wide variety of fields 
involving electron microscopy.

Previous Awardees

2007 D.B. Williams
2008 J. I. Goldstein
2009 D.E. Newbury
2010 D.C. Joy
2011 J.R. Michael
2012 J. Bentley
2013 E. Lifshin
2014 O. L. Krivanek
2015	 P. J. Statham
2016 David Muller

Previous Awardees

1986 P.J. Statham 
1987 J.T. Armstrong
1988	 D.B. Williams
1989 R.D. Leapman
1990 R.W. Linton
1991 A.D. Romig, Jr.
1992 S.J. Pennycook
1993 P.E. Russell
1994 J.R. Michael
1995 E.N. Lewis
1997 R. Gauvin
1998 V.P. Dravid
1999 J. Bruley
2000 H. Ade

2001 C. Jacobsen
2002 D.A. Wollman
2005 M. Watanabe
2006 M. Toth
2007 G. Kothleitner
2008 P.G. Kotula
2009 D. Drouin
2010 H. Demers
2011 L.N. Brewer
2012 E.A. Marquis
2013 J.M. LeBeau
2014 B.P. Gorman
2015	 P. Pinard
2016  Julien Allaz

DUNCUMB AWARD FOR 
EXCELLENCE IN MICROANALYSIS

Thomas F. Kelly
Thomas F. Kelly received his B.S. with highest 
honors in Mechanical Engineering from 
Northeastern University in June 1977 and a Ph.D. 
in Materials Science in December 1981 from the 
Massachusetts Institute of Technology. He was 
on the faculty at the University of Wisconsin-Madison from January 1983 
until September 2001. Tom was also Director of the Materials Science 
Center from 1992 to 1999.

While serving as a professor of Materials Science and Engineering in the 
University of Wisconsin-Madison College of Engineering until September 
2001, Tom founded Imago Scientific Instruments to commercialize the 
Local Electrode Atom Probe, or LEAP. The LEAP is a major advance for 
atom probe tomography by capturing a three-dimensional atom-by-atom 
“images” of materials at high speeds and high resolution. 

Tom Kelly has been active in the fields of analytical electron microscopy, 
atom probe microscopy, rapidly solidified materials, and electronic and 
superconducting materials for over 40 years. He has published over 
250 papers and 17 patents in these fields in that time. Tom has driven 
innovation in instrumentation for atom probe tomography over the past two 
decades. He continues to pursue microscopy innovations such as atomic-
scale tomography by developing new detector technologies and combining 
atom probe tomography with electron microscopy in a single instrument.

Tom was a member of the executive council of the Microscopy Society of 
America from 2000 to 2002, the International Steering Committee of the 
International Field Emission Society from 2002 to 2008 and President 
of the International Field Emission Society from 2006 to 2008. He has 
served as the inaugural chair of the Microscopy Today Innovation Awards 
Committee for the Microscopy Society of America since 2010. Tom was 
an Editor of Microscopy and Microanalysis from 2010 to 2015 and is on 
the Editorial Board of Microscopy Today. From 2010 to 2012, Tom served 
on the Council of the Microanalysis Society. In 2012, he was elected 
President of the Microanalysis Society and served as President from 
August 2014 to August 2016. He is a fellow of the Microscopy Society of 
America and the International Field Emission Society. 

2017 lxxxix
https://doi.org/10.1017/S1431927617012284 Published online by Cambridge University Press

https://doi.org/10.1017/S1431927617012284


http://microscopy.org/MandM/2017   

Major Society Awards

PRESIDENTIAL SCIENCE AWARD

Michael K. Miller
Michael K. Miller, of ORNL’s Materials Science and 
Technology Division, began his career at ORNL 
in the Metals and Ceramics Division in 1983.
He received his D. Phil. from the Department 
of Metallurgy and Science of Materials, Oxford 
University, in 1977 and continued there as a 
Science Research Council Fellow until 1979. He spent 4 years as a 
visiting scientist at the U.S. Steel Research Laboratory in Monroeville, 
Pennsylvania, before joining ORNL.

Dr. Miller is recognized as one of the premier scientific leaders in the 
field of atom probe field-ion microscopy and atom probe tomography. He 
has pioneered the application of these techniques to a broad range of 
materials, statistical data, analysis methods, and new instrument design.

During his tenure at ORNL, Miller has established himself as the 
preeminent researcher in atom probe field-ion microscopy and atom 
probe tomography. He is currently leading ORNL’s fundamental 
experimental efforts to understand and exploit the unprecedented 
properties and behaviors of nanostructured ferritic steels.

His scientific impact is demonstrated not only by his ongoing research 
and development accomplishments, but also by his contributions to the 
continued success of the Shared Research Equipment (SHaRE) User 
program at ORNL. His work attracts atom probe users from domestic 
and international universities, industry, and other national laboratories, 
helping to make the SHaRE atom probe facility into the leading laboratory 
of its kind.

Miller has authored or co-authored more than 460 publications in peer-
reviewed journals, written three books, co-edited a book and 13 special 
volumes, and has made more than 730 presentations, of which 125 
were invited. He has been honored with several major awards, including 
the Coslett Award in 2004 from the Microbeam Analysis Society and the 
Prince Hassan Medal for Scientific Contributions at the International 
Level in 1998. Most recently, Miller, a resident of Oak Ridge, was 
recognized as a 2009 Fellow of The Minerals, Metals and Materials 
Society (TMS) and as a 2010 Fellow of the Microscopy Society of America.

Miller became a Corporate Fellow in 2010.

PRESIDENTIAL SERVICE 
AWARD

Daniel Kremser

Dr. Dan Kremser joined Battelle in January 
2005 and is a Principal Research Scientist 
in their Advanced Materials Resource Group. 
He has over 35years experience in analytical 
instrumentation applications and in laboratory management. Dr. 
Kremser’s technical expertise is in the characterization of materials 
and solving complex analytical problems associated with advanced 
analytical instrumentation. He has worked with a wide variety of 
physical systems and applications domains, ranging from earth-
forming materials and geological samples to organic compounds 
and soft materials. In the instrumentation realm he is widely known 
for his skill and precision as an operator and for his numerous 
contributions to the field of quantitative elemental and compositional 
measurement and characterization, most notably X-ray diffraction 
(XRD), electron beam instruments such as electron microprobes 
(EPMA) and scanning electron microscopes (SEM) equipped with 
wavelength-dispersive and energy-dispersive X-ray spectrometers, 
and inductively coupled plasma-mass spectrometers (ICP-MS). Dr. 
Kremser obtained a Bachelor’s degree in Geology from the University 
of Connecticut, and earned a PhD in Earth and Planetary Sciences 
from Washington University in St. Louis.

Dan has a strong record of involvement with the Microanalysis 
Society (MAS) and its local affiliated regional societies (AReS) 
throughout his career. Dr. Kremser joined MAS in 1982 and has 
served our society with distinction and tireless energy in several 
roles, starting as MAS Director from 2005-2007, Membership 
Services Chair from 2008-2012 and finally as Treasurer from 
2013-2016. At the local level, Dan has contributed significantly to 
three regional societies: the Microscopy Society of the Ohio River 
Valley (MSORV), the Microscopy Society of Northeast Ohio (MSNO), 
and the Central States Microscopy and Microanalysis Society 
(CSM&MS), serving as President of each of the above as well as 
other council positions. 

Previous Awardees

1977 P. Lublin
1978 D.R. Beaman
1979 M.A. Giles
1980 A.A. Chodos
1981 R.L. Myklebust
1982 J. Doyle
1983 D.E. Newbury
1984 J.I. Goldstein
1985 M.C. Finn
1986 V. Shull
1987 D.C. Joy
1988 C.G. Cleaver
1989 W.F. Chambers
1990 C.E. Fiori
1991 T.G. Huber
1992 E.S. Etz
1993 H.A. Freeman
1994 J.L. Worrall
1995 R.W. Linton
1996 P. F. Hlava

1997 J.A. Small
1998 J.J. McCarthy
1999 T.G. Huber
2000 R.B. Marinenko
2001 C.E. Lyman
2002 J.F. Mansfield
2003 I.H. Musselman
2004 J.R. Michael
2005 G.P. Meeker
2006 H.A. Freeman
2007 P.K. Carpenter
2008 L.M. Ross
2009 V. Woodward
2010 S.A. Wight
2011 D.T. Kremser
2012 C. Johnson
2013 J.J. McGee
2014 I.M. Anderson
2015	 S. McKernan
2016  H. Lowers

Previous Awardees

1977 R. Castaing
1978 K.F.J. Heinrich
1979 P. Duncumb
1980 D.B. Wittry
1981 S.J.B. Reed
1982 R. Shimizu
1983 J. Philibert
1984 L.S. Birks
1985 E. Lifshin
1986 R.L. Myklebust
1987 O.C. Wells
1988 J.D. Brown
1989 J. Hillier
1990 T.E. Everhart
1997 D.B. Williams
1998 F.H. Schamber
1999 R.A. Sareen

2000 R.F. Egerton
2001 P.E. Batson
2002 K. Keil
2003 P.E. Russell
2004 J.T. Armstrong
2005 G. Slodzian
2006 B.J. Griffin
2007 R.D. Leapman
2008 T. F. Kelly
2009 J.R. Michael
2010 J.J. Donovan
2011 P.J. Statham
2012 N.J. Zaluzec
2013 P. Echlin
2014 H.L. Fraser
2015	 M.R. Keenan
2016 M. Jercinovic

2001 C. Jacobsen
2002 D.A. Wollman
2005 M. Watanabe
2006 M. Toth
2007 G. Kothleitner
2008 P.G. Kotula
2009 D. Drouin
2010 H. Demers
2011 L.N. Brewer
2012 E.A. Marquis
2013 J.M. LeBeau
2014 B.P. Gorman
2015 P. Pinard
2016 Julien Allaz
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Major Society Awards
MAS OUTSTANDING PAPER AWARDS (2017) 

These awards are presented annually to the authors of outstanding papers from the previous annual 
meeting in each of four categories.   

RAYMOND CASTAING – BEST STUDENT PAPER AWARD: 

Volatile Addition to the Inner Solar System Between 4.566 and 4.564 Ga: Evidence from Angrite Meteorites   

A. R. Sarafian1, S. G. Nielsen1, H. R. Marschall1, G. A. Gaetani1, E. H. Hauri2, K. Righter3, E. Sarafian1  

1 Woods Hole Oceanographic Institution, 266 Woods Hole Rd. Woods Hole MA  
2 Department of Terrestrial Magnetism, Carnegie Institution of Washington, Washington, DC  
3 NASA-JSC, Mailcode XI2, 2101 NASA Pkwy, Houston, TX  

V.G. MACRES – BEST INSTRUMENTATION/SOFTWARE PAPER AWARD:

Multi-Beam Scanning Electron Microscope Design

Pieter Kruit1 and Yan Ren1

1 Delft University of Technology, Department of Imaging Physics; Delft, The Netherlands

V.E. COSSLETT – BEST INVITED PAPER AWARD:

Microanalysis of Fossil Micrometeorites and Meteorites to Study A Major Asteroid Collision ~470 Million 
Years Ago

Philipp R. Heck1,2 and Birger Schmitz1,3

1 Robert A. Pritzker Center for Meteoritics and Polar Studies, The Field Museum of Natural History; Chicago, IL, USA.
2 Chicago Center for Cosmochemistry and Department of the Geophysical Sciences, The University of Chicago; Chicago, IL, USA.
3 Astrogeobiology Laboratory, Department of Physics; Lund University, Sweden.

L.S. BIRKS – BEST CONTRIBUTED PAPER AWARD:

Dissociation of Molecular Ions During the DC Field Evaporation of ZnO in Atom Probe Tomography

Ivan Blum1*, David Zanuttini1, Lorenzo Rigutti1, François Vurpillot1, Julie Douady2, Emmanuelle Jacquet2, Pierre-Matthieu Anglade2, 
Benoit Gervais2, Angela Vella1, Aurore Gaillard1

1 Groupe de Physique des Matériaux (GPM), UMR CNRS 6634, Université et INSA de Rouen, Avenue de l’Université, BP 12, 76801 
Saint Étienne du Rouvray, France

2 Centre de Recherche sur les Ions, les Matériaux et la Photonique (CIMAP), UMR CNRS 6252, ENSICAEN, CNRS, CEA/IRAMIS, 
Université de Caen, Boulevard Henri Becquerel, BP5133, 14070 CAEN Cedex 05, France
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Society Information
2016-2018 IFES Steering Committee
David J. Larson	 President
François Vurpillot	 Vice-President
Gregory Thompson	 Secretary
Michael Moody	 Treasurer
Julie Cairney
Mattias Thuvander
Stephan A. A. Gerstl
Gang Sha
Ross Marceau
Baptiste Gault	

IFES Past Presidents	

2014 -present	 D.J. Larson

2008 - 2014 N. Kruse

2006 – 2008	 T.F. Kelly

2002 – 2006	 R.G. Forbes	
2000 – 2001	 D.N Seidman

1996 – 2000	 R.G. Forbes	
1993 – 1996	 M.K. Miller	
1990 – 1993	 G.D.W. Smith	
1987 – 1990	 J.H. Block

IFES Fellows
Hans-Olof Andrén
Didier Blavette
Alfred Cerezo
Paul Cutler
Richard Forbes
Georgiy Fursey
Robert Gomer
Kazuhiro Hono
Gary Kellogg
Thomas Kelly
Hans Juergen Kreuzer
Norbert Kruse
Allan Melmed
Michael Miller
Marwan Mousa
Osamu Nishikawa
John Panitz
Simon Ringer
Guido Schmitz
David Seidman
George Smith
Krystyna Stiller
Lyn Swanson
Tien Tzou Tsong

E.W. Müller Young Scientist Award

(1978)   A.R. Waugh  
(1979)  H.-W. Fink 
(1980) Y. Kuk
(1981)  S.J. Banard 
(1982) J.M. Derochette
(1983) D.R. Kingham
(1984) M.G. Hetherington
(1985) M. Ahmad
(1986) L. Karlsson
(1987)  P.P. Camus 
(1988) A. Cerezo
(1989) J. Dirks
(1990)  J.E. Brown 
(1991) F. Danoix
(1992) H. Schmid
(1993) M.C. Reckzu
(1994) R.C. Thomson
(1995) C. Voss
(1996) L. Li
(1997) C. Schmuck-Pareige
(1998) K. Nagaoka
(2001)  Ch. Lang 
(2002)  E. A. Marquis 
(2004) B. Cho
(2006) W.M. Tsang
(2008)  M. Moors
(2010) P. Stender
(2012) M. Roussel
(2014) C. Oberdorfer
(2016) M. Dagan

2017 IFES Travel Scholarship Awards

Ziron Peng	
On the Multiple Event Detection in Atom Probe 
Tomography

Shyam Katnagallu 	
High Fidelity Reconstruction of Experimental Field Ion 
Microscopy Data by Atomic Relaxation Simulations

Vahid Adineh	
Metallic Nanoshell for Three-Dimensional Chemical 
Mapping of Low Conductive Materials with Pulsed-
Voltage Atom Probe Tomography
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> M&M Meeting Awards

M&M STUDENT SCHOLAR AWARDS – SPONSORED BY MSA
Jay Aindow, Academy of Aerospace and Engineering – K-12 Student Scholarship
Marwa Belhaj, University of South Carolina
Gabriel Calderon Ortiz, The Ohio State University
Allessandra DiCorato, Northwestern University
Ismail El Baggari, Cornell University
Bryan Esser, The Ohio State University
Everett Grimley, North Carolina State University
Diane Haiber, Arizona State University
Liang Hong, University of Victoria, Canada
Yi Jiang, Cornell University
Takaaki Kinoshita, Soka University, Japan
James Kizziah, University of Alabama, Birmingham
Prashant Kumar, University of Maryland
Jiayao Li, Monash University, Australia
Alexandra Machen, University of Kansas
Vinal Menon, University of South Carolina
Katerina Naydenova, University of Cambridge, United Kingdom
S.M. Bukola Obayomi, Arizona State University
Katherine Spoth, Cornell University
Congli Sun, University of Wisconsin
Aakash Varambhia, Oxford University
Kartik Venkatraman, Arizona State University
Hsin Wei Wu, Arizona State University
Jie Yang, Boston University – Raleigh & Clara Miller Memorial Scholarship
Chenyu Zhang, University of Wisconsin
Pei Zhang, University of Wisconsin
Yong Zhang, Monash University, Australia

M&M STUDENT SCHOLAR AWARDS – SPONSORED BY MAS
Elaina Anderson, University of Michigan 
Yi-Sheng Chen, Oxford University, United Kingdom
Philipp Kürnsteiner, Max Planck Institute for Iron Research, Germany
Genevieve Lee, The Ohio State University
Seungyeol Lee, University of Wisconsin
Gen Maeda, Kogakuin University, Japan
Benjamin Martineau, Cambridge University, United Kingdom
Yang Ning, University of Houston
Alan Pryor, University of California, Los Angeles
Saransh Singh, Carnegie Mellon University
Joseph Tessmer, Carnegie Mellon University
Weiyi Xie, The Ohio State University
Xuyang Zhou, University of Alabama

M&M POSTDOCTORAL SCHOLAR AWARDS
Priyamvada Acharya, National Institutes of Health – Robert P. Apkarian Memorial Scholarship, Biological Sciences
Cédric Barroo, Free University of Brussels, Belgium
Hamish Brown, Monash University, Australia – Robert P. Apkarian Memorial Scholarship, Physical Sciences
Wei Guo, Oak Ridge National Laboratory
Lewys Jones, University of Oxford, United Kingdom – Eric Samuel Scholarship
Emi Kano, University of Alberta, Canada
Linze Li, University of California, Irvine
Dustin McCraw, National Institutes of Health
Michelle Thompson, National Aeronautics and Space Administration
Canhui Wang, National Institute of Standards and Technology
Weizong Zu, North Carolina State University
Aiming Yan, University of California, Berkeley
Yue Zhou, University of Illinois

M&M PROFESSIONAL TECHNICAL STAFF AWARD
Isabel Boona, The Ohio State University

1942-2017
75 ye

ar
s
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