!u&'ﬂ

Mlcroscopy Soaety of America

https://doi.org/1

Published online by Cambridge U

Volurre |

ersity Press

3, 1 urnosr 4



https://doi.org/10.1017/S1431927612012627

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

Microscopy.w
Microanalysis

An International Journal for the Biological and Physical Sciences

THE OFFICIAL JOURNAL OF

PUBLISHED IN AFFILIATION WITH

MICROSCOPY SOCIETY OF AMERICA

MICROANALYSIS SOCIETY

MICROSCOPICAL SOCIETY OF CANADA /
SOCIETE DE MICROSCOPIE DU CANADA

MEXICAN MICROSCOPY SOCIETY

BRAZILIAN SOCIETY FOR MICROSCOPY AND MICROANALYSIS
VENEZUELAN SOCIETY OF ELECTRON MICROSCOPY
EUROPEAN MICROBEAM ANALYSIS SOCIETY

AUSTRALIAN MICROSCOPY AND MICROANALYSIS SOCIETY
PORTUGUESE SOCIETY FOR MICROSCOPY

ROYAL MICROSCOPICAL SOCIETY

GERMAN SOCIETY FOR ELECTRON MICROSCOPY

BELGIAN SOCIETY FOR MICROSCOPY

MICROSCOPY SOCIETY OF SOUTHERN AFRICA

Editor in Chief

Editor, Biological Applications
Robert L. Price

Cell and Developmental Biology and
Anatomy

University of South Carolina
Columbia, SC 29209

e-mail: Bob.Price@uscmed.sc.edu

Editor, Materials Applications
David J. Smith

Department of Physics

School of Materials

Arizona State University

Tempe, Arizona 85287-1504
e-mail: david.smith@asu.edu

Editor, Scanning Probe
Microscopies

Phillip Russell

Physics and Astronomy
Appalachian State University
Boone, North Carolina 28608
e-mail: russllp@appstate.edu

Editor, Atom Probe

Thomas Kelly

Cameca Instruments, Inc.

A Business Unit of AMETEK, Inc.
Madison, WI 53711-4951

e-mail: Thomas.Kelly@ametek.com

Editor, Light and Fluorescence
Microscopies

Brian Herman

Cellular and Structural Biology

University of Texas at San Antonio
San Antonio, Texas 78284-7762
e-mail: hermanb@uthscsa.edu

Editor, Biological Applications
Heide Schatten

Veterinary Pathobiology

University of Missouri-Columbia
Columbia, Missouri 65211-5030
e-mail: schattenh@missouri.edu

Editor, Microanalysis

John Mansfield

Electron Microbeam Analysis Lab
North Campus, 417 SRB
University of Michigan

Ann Arbor, MI 48109-2143
e-mail: jfmjfm@umich.edu

Editor, Correlative and Emerging
Microscopy Applications

Vinayak P. Dravid

Materials Science and Engineering
Northwestern University

Evanston, Illinois 60208-3105

e-mail: v-dravid@northwestern.edu

Editor, Plant Biology Applications
Rosemary White

CSIRO Plant Industry

Canberra, ACT 2601, Australia

e-mail: rosemary.white@csiro.au

Special Issues and Reviews Editor
Jay Jerome

Vanderbilt University Medical Center
Nashville, TN 37232

e-mail: jay.jerome@vanderbilt.edu

Book Review Editor
Cynthia S. Goldsmith
Centers for Disease Control
Atlanta, GA 30333

e-mail: csgl@cdc.gov

Calendar Editor

Nan Yao

Princeton University
Princeton, NJ 08540

e-mail: nyao@Princeton.edu

Expo Editor

Richard E. Edelmann

Miami University

Oxford, OH 45056

e-mail: edelmare@muohio.edu

Proceedings Editor
John Shields

University of Georgia
Athens, GA 30602
e-mail: jpshield@uga.edu

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

Microscopy .
icroanalysis

Editorial Board

Ralph Albrecht
Barry Carter
Wah Chiu

Niels de Jonge
Alberto Diaspro
Elizabeth Dickey
Alwyn Eades
Mark Ellisman
Pratibha Gai

© MICROSCOPY SOCIETY OF AMERICA 2012

University of Wisconsin, Madison, Wisconsin

University of Connecticut, Storrs, Connecticut

Baylor College of Medicine, Houston, Texas

INM Institute for New Materials, Saarbriicken, Germany
University of Genoa, Italy

Pennsylvania State University, University Park, Pennsylvania
Lehigh University, Bethlehem, Pennsylvania

University of California at San Diego, San Diego, California
University of York, United Kingdom

Marija Gajdardziska-Josifovska  University of Wisconsin-Milwaukee, Milwaukee, Wisconsin

Dale Johnson
Paul Kotula
William Landis
Eric Lifshin
Charles Lyman
Dale Newbury
Jean-Paul Revel
Conly Rieder
John Silcox
Nestor Zaluzec

University of South Florida, Tampa, Florida

Sandia National Labs, Albuquerque, New Mexico

Northeastern Ohio Universities College of Medicine, Rootstown, Ohio
SUNY at Albany, Albany, New York

Lehigh University, Bethlehem, Pennsylvania

National Institute of Standards and Technology, Gaithersburg, Maryland
California Institute of Technology, Pasadena, California

Wadsworth Center, Albany, New York

Cornell University, Ithaca, New York

Argonne National Laboratory, Argonne, Illinois

Editorial Board Representatives from Affiliated Societies

Ian Anderson
Gautam Kumar Dey
Gema Gonzalez
Michael Robertson
Brendan Griffin
Guillermo Solorzano
Clive Walker

Miguel Yacaman
Henrique Almeida

Founding Editor
Jean-Paul Revel

NIST, Gaithersburg, Maryland (MAS)

Bhabha Atomic Research Centre (EMSI)

Venezuelan Institute for Scientific Investigation (Venezuela)
Acadia University, Wolfville, Nova Scotia (Canada)
University of Western Australia (AMMS)

Pontificia Universidade Catolica, Rio de Janeiro (Brazil)
Institute for Transuranium Elements, Karlsruhe (EMAS)
Mexico Institute for Nuclear Research (Mexico)
Universidade do Porto (Portugal)

California Institute of Technology, Pasadena, California

Previous Editors-in-Chief

Dale Johnson
Charles Lyman

University of South Florida, Tampa, Florida
Lehigh University, Bethlehem, Pennsylvania

This journal is part of the Cambridge Journals Online service. Access to online tables of contents
and article abstracts is available to all researchers at no cost. Access to full-text articles online is
provided to those with online subscription. Online subscriptions must be activated. Once your
subscription is activated, free access to past, present, and forthcoming articles is available at:

Microscopy and Microanalysis website: journals.cambridge.org/MAM.

Instructions for authors submitting manuscripts may be found at journals.cambridge.org/MAM.
Select “Further Information” then select “Instructions for Contributors.” An abbreviated version of
these instructions will be published in the first issue (February) of each volume.

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

Preparation Equipment and
- Microscopy Supplies ~N

The single source for All your microscopy supplies and specimen
preparation equipment.

e Vacuum Coating Systems

e Calibration Standards

* PELCO® easiGlow™ Glow Discharge Unit
e SEM Sample Holders and Mounts

e Silicon Nitride TEM Membranes

e PELCO BioWave Pro® Tissue Processor
e TEM Support Films

e AFM Supplies

e Quality Laboratory Tweezers

e Vacuum Pick-up Systems

* Digital Stereo Microscopes

* Conductive Adhesives

e FIB Supplies

Complete line of compact Cressington EM Sample Coaters.

\- W4 TED PELLA, INC. J

- Microscopy Products for Science and Industry

sales@tedpella.com 800-237-3526 www.tedpella.com

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

Explore the Unseen

FEI’'s annual owner’s image contest
In partnership with National Geographic

FEl is pleased to partner with National Geographic on a giant-screen film tentatively titled “Invisible
Worlds”. At the same time, we’re excited to announce this year’s FEI Image Contest, “Explore the
Unseen”. Inspired by the upcoming film, the FEI Image Contest offers owners and users an opportunity

to explore their creativity and share their images with National Geographic’s worldwide audience.

For more information go to www.fei.com/2012-image-contest|

All images courtesy of FEI and can be found at www.flickr.com/photos|/fei_company

In Association with

NATIONAL
GEOGRAPHIC



https://doi.org/10.1017/S1431927612012627

@

CrOSCOPY i
icroanalysis

An International Journal for the Biological and Physical Sciences

Volume 18, Number 4
August 2012

On the Cover: Bergman glia labeled
with a virus in a transgenic mouse ex-
pressing GFP in all Purkinje neurons.
For further information see Dunaevsky
Pp. 742-744.

SPECIAL SECTION: ABERRATION-CORRECTED
ELECTRON MiIcrOScCOPY

Introduction: Opportunities, Artifacts, and Interpretation of Aberration-Corrected

Electron Microscopy Data 651
Philip E. Batson and David ]. Smith

The First Years of the Aberration-Corrected Electron Microscopy Century 652
Philip E. Batson

Novel MEMS-Based Gas-Cell/Heating Specimen Holder Provides Advanced
Imaging Capabilities for In Situ Reaction Studies 656

Lawrence F. Allard, Steven H. Overbury, Wilbur C. Bigelow, Michael B. Katz,
David P. Nackashi, and John Damiano

Data Processing for Atomic Resolution Electron Energy Loss Spectroscopy 667
Paul Cueva, Robert Hovden, Julia A. Mundy, Huolin L. Xin, and David A. Muller

Operation of TEAM I in a User Environment at NCEM 676

Peter Ercius, Markus Boese, Thomas Duden, and Ulrich Dahmen

Environmental Transmission Electron Microscopy in an Aberration-Corrected
Environment 684

Thomas W. Hansen and Jakob B. Wagner

Challenges to Quantitative Multivariate Statistical Analysis of Atomic-Resolution
X-Ray Spectral Images 691

Paul G. Kotula, Dmitri O. Klenov, and H. Sebastian von Harrach

Tuning Fifth-Order Aberrations in a Quadrupole-Octupole Corrector 699
Andrew R. Lupini and Stephen ]. Pennycook

Ad Hoc Auto-Tuning of Aberrations Using High-Resolution STEM Images by
Autocorrelation Function 705
Hidetaka Sawada, Masashi Watanabe, and Izuru Chiyo

On-Column 2p Bound State with Topological Charge *1 Excited by an

Atomic-Size Vortex Beam in an Aberration-Corrected Scanning Transmission
Electron Microscope 711

Huolin L. Xin and Haimei Zheng

Determining On-Axis Crystal Thickness with Quantitative Position-Averaged
Incoherent Bright-Field Signal in an Aberration-Corrected STEM 720

Huolin L. Xin, Ye Zhu, and David A. Muller

SPECIAL SECTION: SEVENTH OMAHA IMAGING
SYMPOSIUM

Introduction: Modern Imaging in Biology and Medicine 728
Richard Hallworth and Michael G. Nichols

Microscopy and Microanalysis website: http://www.journals.cambridge.org/MAM
Indexed in Chemical Abstracts, Current Contents, BIOSIS, and MEDLINE (PubMed)

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

Contents continued

Two-Photon Imaging of Microbial Immunity in Living Tissues 730

Jasmin Herz, Bernd H. Zinselmeyer, and Dorian B. McGavern

Neuron-Glial Interactions in the Developing Cerebellum 742

Anna Dunaevsky

High-Resolution Optical Imaging of Zebrafish Larval Ribbon Synapse Protein
RIBEYE, RIM2, and CaV 1.4 by Stimulation Emission Depletion Microscopy 745

Caixia Lv, Travis ]. Gould, Joerg Bewersdorf, and David Zenisek

Swept Field Laser Confocal Microscopy for Enhanced Spatial and Temporal
Resolution in Live-Cell Imaging 753

Manuel Castellano-Mufioz, Anthony Wei Peng, Felipe T. Salles, and Anthony J. Ricci

Metabolic Imaging Using Two-Photon Excited NADH Intensity and Fluorescence
Lifetime Imaging 761

Jorge Vergen, Clifford Hecht, Lyandysha V. Zholudeva, Meg M. Marquardt,
Richard Hallworth, and Michael G. Nichols

Single Molecule Imaging Approach to Membrane Protein Stoichiometry 771
Richard Hallworth and Michael G. Nichols

BioLoGgicAL APPLICATIONS: TECHNIQUES,
SOFTWARE, AND EQUIPMENT DEVELOPMENT

Video-Based Tracking of Single Molecules Exhibiting Directed In-Frame Motion 781
M. Yavuz Yiice, Alexandr Jonds, Alper Kiraz, and Alper T. Erdogan

Distinguishing Positional Uncertainty from True Mobility in Single-Molecule
Trajectories That Exhibit Multiple Diffusive Modes 793

Mark Kastantin and Daniel K. Schwartz

Comparison and Validation of Visual Assessment and Image Processing
Algorithms to Quantify Morphology Dynamics of Euglena gracilis 798

Anand Krishnan, lan Watson, Roger Parton, and James Sharp

Deconvolution of Calcium Fluorescent Indicator Signal from AFM Cantilever
Reflection 808

G. Monserratt Lopez-Ayon, David ]. Oliver, Peter H. Grutter, and Svetlana V. Komarova

On-Chip Open Microfluidic Devices for Chemotaxis Studies 816

Gus A. Wright, Lino Costa, Alexander Terekhov, Dawit Jowhar, William Hofmeister,
and Christopher Janetopoulos

Calcium Carbonate Mineralization: Involvement of Extracellular Polymeric
Materials Isolated from Calcifying Bacteria 829

Claudia Ercole, Paola Bozzelli, Fabio Altieri, Paola Cacchio, and Maddalena Del Gallo

Staining Characteristics of Lonchocarpus cyanescens Leaf Extract on the Testis
of Sprague-Dawley Rats 840

Rosemary B. Bassey, Airat A. Bakare, Innocent A. Edagha, Abraham A.A. Osinubi,
and Ademola A. Oremosu

MATERIALS APPLICATIONS
a,w-Dihexylsexithiophene Self-Assembled Nanostructures on Mica:
Atomic Force Microscopy Study 844

Li Wang, Shuhong Ye, Huizhen Yuan, Yonghai Song, Haozhi Zhu, Haoqing Hou,
and Pengcheng Li

Combined Major and Trace Element LA-ICP-MS Analysis of Compositional
Variations in Simple Solid Solutions through Cross Correlation with an
EPMA-Characterized Working Standard 852

Georg F. Zellmer, Peter Dulski, and Yoshiyuki lizuka

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

Contents continued

Review Article
Cross-Section and Staining-Based Techniques for Investigating Organic Materials
in Painted and Polychrome Works of Art: A Review 860

Irina Crina Anca Sandu, Stephan Schiifer, Donata Magrini, Susanna Bracci, and
Cecilia A. Roque

Application of Electron Backscattered Diffraction for Crystallographic

Characterization of Tin Whiskers 876
Joseph R. Michael, Bonnie B. McKenzie, and Donald F. Susan

Scanning Tunneling Microscopy Study of a,w-Dihexylsexithiophene Adlayers on

Au(111): A Chiral Separation Induced by a Surface 885
Yonghai Song, Yu Wang, Lingli Wan, Shuhong Ye, Haoqing Ho, and Li Wang

EDS Measurements of X-Ray Intensity at WDS Precision and Accuracy Using a

Silicon Drift Detector 892
Nicholas W.M. Ritchie, Dale E. Newbury, and Jeffrey M. Davis

Chemical Vapor Deposition of Porous GaN Particles on Silicon 905

Joan J. Carvajal, Oleksandr V. Bilousov, Dominique Drouin, Magdalena Aguild,
Francesc Diaz, and ]. Carlos Rojo

CALENDAR OF MEETINGS AND COURSES 912

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

the highest quality...
the most precise sectioning...
incomparable durability

Free Customer Service

Re-sharpening and
Reworking Service

Exchange Service

40 years of development,
manufacturing, and
customer service

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

https://doi.org/10.1017/51431927612012627


https://doi.org/10.1017/S1431927612012627

https://doi.org/10.1017/51431927612012627 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927612012627

