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J Radnik, H Bresch, U Resch-Genger and V-D Hodoroaba
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806 Characterization of Mn Containing Precipitates Observed in 7XXX Series Al Alloys Using Aberration
Corrected STEM; REA Williams

808 Zinc Addition on AlCoFeNi Multicomponent System Produced by Mechanical Alloying, Microstructural and
Morphological Effect; MA Avila-Rubio, GD Avila-Rubio, JA Baldenebro-López and FJ Baldenebro-López

From Operando Microcell Experiments to Bulk Devices
812 Towards Quantification of the Reaction Product in Oxygen-Evolving Oxides by Operando Electron

Energy-Loss Spectroscopy in Liquids; T-H Shen and V Tileli

814 Benefits of Nanoscale Operando Experiments in Environmental Transmission Electron Microscopy for Solid
Oxide Fuel Cell Devices; Q Jeangros, M Bugnet, T Epicier, C Frantz, S Diethelm, D Montinaro, E Tyukalova,
Y Pivak, J Van-Herle, A Hessler-Wyser and M Duchamp

818 Water Condensation / Evaporation Experiments in ETEM using a Thermoelectric Microcooler; JV Vas,
FJCS Aires, E Ehret, E Landrivon, M Duchamp and T Epicier

820 Effect of Induced Stimuli on the Leakage Current of Operative Oxide-based Devices Inside a TEM;
O Recalde, T Jiang, R Eilhardt, A Zintler, Y Ruan, A Arzumanov, T van Omme, G Pivak, HH Perez-Garza,
P Komissinskiy, L Alff and L Molina

822 Probing Structural Changes in Nanoparticles During CO-Oxidation Reaction via in situ TEM; U Mirsaidov

824 In-situ (S)TEM Study of Synthesis and Degradation Process of Titanium-Based MXene Lithium-ion Anodes;
M Bahri, J Lee, D Spurling, O Ronan, C Kübel, V Nicolosi, V Presser and BL Mehdi

826 Relevance of In-Situ Electrochemical STEM Observations to Li-Metal Batteries for Evaluating Performance;
K Jungjohann, L Merrill, R Gannon, D Long, S Randolph and K Harrison

828 Capturing Reaction Kinetics of Atomically thin Device Materials by High-throughput in-operando SEM;
Y Fan, R Mizuta and S Hofmann

830 Stability of Fe Electrode in Alkaline Electrolyte; SF Tan, JS Manser, M Ronchi, S Smullin, Y-M Chiang and
FM Ross

834 Battery in situ Electrical Testing in FIB-SEM; L Novak, P Glajc and O Klvac

836 Structure and Field Evolution of Magnetic Skyrmions in Co/Pt-Based Multilayers by In-Situ Electron
Holography; IM Andersen, HR Tan, X Chen, HK Tan, CBN Lim, LKS Yap, A Soumyanarayanan, P Ho and
C Boothroyd

838 In-situ TEM and Spectroscopy Studies of Nanoscale Perpendicular Magnetic Tunnel Junction; H Yun,
D Lyu, Y Lv, BR Zink, P Khanal, B Zhou, W Wang, J-P Wang and KA Mkhoyan

842 In-situ Study of Skyrmions at High Resolution using Differential Phase Contrast Microscopy; HR Tan,
IM Andersen, M Lin, X Chen, HK Tan, A Soumyanarayanan and C Boothroyd
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846 In-situ Transmission Electron Microscopy Study of the Impact of External Electric Field in 2D Perovskites;
R Sharma, LL Nguyen, Q Zhang, TC Sum and M Duchamp

850 Development of Operando X-ray Ptychography at the Advanced Light Source; D Shapiro, R Celestre and
Y-S Yu

On Demand – From Operando Microcell Experiments To Bulk Devices
852 Degradation of Al Current Collector in Lithium-Ion Batteries Using Liquid Phase Electron Microscopy;

M Binggeli and V Tileli

854 High Angle Liquid Cell TEM Tomography for In Situ Observation and 3D Reconstruction in Liquid; PP Das,
J Cookman, AG Perez, S Plana-Ruiz, M López-Haro, JJ Calvino, JG Casablanca, E Grivas, GSE Antipas,
NA Ntallis and S Nicolopoulos

Ultrashort Pulse Lasers: Microscopy, Simulations, and Material Interactions
858 Atomistic Modeling of Ultrashort Pulse Laser-Induced Generation of Crystal Defects; M He, ET Karim,

MV Shugaev, C-Y Shih and LV Zhigilei

862 Merging Machine Learning and TriBeam Tomography for 3D Defect Detection in an AM CoNi-Based
Superalloy; J Lamb, M Echlin, A Polonsky, R Geurts, K Pusch, E Raeker, A Botman, C Torbet
and T Pollock

864 Femtosecond Laser Heat Affected Zones in Aluminum; RN Gannon, TF Blum and JM Johnson

866 A Multiscale, Correlative, Air Free Workflow for the Analysis of Li Distribution in Batteries via ToF-SIMS;
ST Kelly, R White, B Tordoff, S Schaedler, T Vorauer, B Fuchsbichler, S Koller and R Brunner

868 Application of a Correlative fs-Laser Workflow for Fast and Easy Feature Access in Failure Analysis of
Recycled Automotive Body Parts; T Schubert, T Bernthaler, T Wulff, B Tordoff and G Schneider

872 Observations of Damage, Defects, and Structuring in Femtosecond Laser Ablated Surfaces; MP Echlin,
AT Polonsky, WC Lenthe, MS Titus, R Geurts, A Botman, M Straw, P Gumbsch and TM Pollock

874 Preparing High-Quality Cross-Section Surfaces by Ultrashort Pulse Laser Ablation and Plasma FIB; R Geurts

876 Single Image Composite Tomography Utilizing Large Scale Femtosecond Laser Cross-sectioning and
Scanning Electron Microscopy; N May, A Phoulady, H Choi, P Tavousi and S Shahbazmohamadi

880 Probing Material Dynamics with an SEM at Nanometer Length and Picosecond Time-scales; V Iyer and
BJ Lawrie

882 The Preparation of Large Area Transmission Kikuchi Diffraction Samples From Bulk Material Without
Requiring Lift Out; P Trimby, K Larsen, M Hjelmstad and A Gholinia

xxv
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884 Opportunities and Challenges of Ultra Short Pulsed Lasers with Dual Focused Ion Beams for
Characterization of Full-Scale Electronic Devices; JI Deitz, DL Perry, AT Polonsky, TJ Ruggles,
H Jungjohann, KL Harrison, JD McBrayer and JR Michael

888 A Multislice Approach to Quantify Laser-Induced Lattice Temperature from Ultrafast Electron Diffraction
Measurements of Single-Crystal Films; DB Durham, KM Siddiqui, C Ophus, AM Minor and D Filippetto

892 Fast Fabrication of Micropillars for Micromechanical Testing Using a Combined fs-Laser – FIB/SEM
Approach; T Schubert, F Zhou, R Pero, N Randall, T Bernthaler and G Schneider

On Demand – Ultrashort Pulse Lasers: Microscopy, Simulations, and
Material Interactions
896 Wavelength Influence on Precision Femtosecond Laser Processing; M Garcia-Lechuga, P Sopeña, O Utéza,

N Sanner, J Siegel and D Grojo

Surface and Subsurface Microscopy and Microanalysis of Physical and
Biological Specimens
898 Cantilevered Plates for Micrometrology; RC Tung

900 Photothermal Cantilever Excitation: Unlocking New Methods in Atomic Force Microscopy; E Nelson,
C Newcomb, J Adams, G Fläschner and C Bippes

902 Probing and Manipulating a Single Chemical Bond Using Scanning Probe Microscopy; P Chen and N Yao

904 Measuring Dynamics in Energy Materials Using Functional Atomic Force Microscopy; R Giridharagopal and
DS Ginger

906 Electron Microscopy and Electrochemical Studies of WO3 Thin Films Deposited by Pneumatic Spray Pirolysis;
J Ortiz, D Acosta and C Magaña

908 Eggshell Nanoparticles and Their Effect on Moisture Barrier Properties of Gellan Gum Films by
Morphological Analysis; B Arredondo-Tamayo, JJ Chanona-Pérez, JV Méndez-Méndez, JD Hernández-
Varela, SD Gallegos-Cerda, LE Rojas-Candelas and R Aguilar

912 Elucidation of 3D Chemical and Physical Architecture of Soil Microstructures by Correlating Spectro-
Microscopic Techniques and Developing Novel Computational Methods; AD Ost, T Wu, T Wirtz,
C Höschen, CW Mueller and J-N Audinot

914 Identification and Particle Size Determination of 238Pu-bearing Particles via Alpha Spectrometry,
Autoradiography and Scanning Electron Microscopy; K Wurth, B Naes, T Tenner, L Hudston, Z Macsik,
M Harris, R Steiner and S LaMont

918 Identifying Nanocrystalline Domains Identified Within Oxide Aerogels Using Inverse-Fast-Fourier-
Transform Techniques: Comparing Automated Mask Generation with Hand-Segmentation; TH Brintlinger,
TG Novak, PA DeSario, RM Stroud and DR Rolison
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920 Investigation of Exfoliated Graphene Flakes and Their Self-Assembly Capabilities to Form Thin Coating
Films; K Hood, S Ahmed, R Schmidt, W Qian and J Jiao

924 Root Cause Spectroscopic Failure Investigation Aided by High Resolution SEM/EDS, FT-IR, XPS Instruments
and Microscopes; JV Vass

926 Ti3C2TX MXene Hole Transport Layer for Polymer Non-Fullerene Solar Cells; S Jones, A Ware, T Wright,
D Keith, S Han, D Autrey and B Gautam

928 The Spatially-Resolved Illumination of Chemical Processes by Means of Mass Spectrometry Imaging: from
Click-Chemistry to Biogenesis; GL Fisher

930 Spectro-Nanoscopy of Ultrathin Films of Organic and Biological Specimens via Infrared Photo-induced Force
Microscopy (IR PiFM); P O’Reilly, B Yu and D Nowak

932 nano-FTIR Correlation Nanoscopy for Organic and Inorganic Material Analysis; T Gokus, A Danilov and
A Govyadinov

934 Predicting Prostate Cancer Directly from Tissue Images using Deep Learning on Mass Spectrometry Imaging
and Whole Slide Imaging Data; MIU Haque, D Mukherjee, SA Stopka, NYR Agar, J Hinkle and
OS Ovchinnikova

938 Imaging Biological Specimens by STEM-in-SEM and Comparison with TEM; E Müller, M Hugenschmidt,
H Störmer, L Grünewald, S Fritsch-Decker, C Weiss and D Gerthsen

942 Recent Innovations and Perspectives in TOF-SIMS; F Kollmer, A Pirkl, H Arlinghaus, R Möllers,
N Havercroft and E Niehuis

944 SIMS Imaging Performed on Focused Ion Beam – based Platforms; J-N Audinot, AD Ost, C Stoffels,
P Philipp, O De Castro, A Biesemeier, QH Hoang and T Wirtz

948 Expanded Materials Sample Platforms for Advanced Surface Analysis of Energy Materials; CE Moffitt,
SJ Coultas, AJ Roberts and JDP Counsell

950 Application of Electron Back Scattering Diffraction in Facet Crystalline Orientation Analysis; J Dubovi,
C Klein and C Li

954 Quick and Correlative TOF-SIMS Analysis of Dispersoid Content in Powder Feedstock and Printed Oxide
Dispersion Strengthened Alloys; LG Wilson, DL Ellis, TM Smith, JTK Kim and JLW Carter

958 New Horizons in Multi-Technique Auger Electron Spectroscopy: Nanoscale Surface Sensitive Chemical
Imaging of Additive Manufacturing Materials; A Maloney, K Artyushkova, O Renault, E De Vito
and C Salvan

960 Multi-Modal Identification of Feldspar and Iron Oxide Phases in Granite Using Raman Spectroscopy in the
Electron Microscope; J Morrow, S Seddio and M Fickenscher

xxvii
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964 Mapping Surface Corrosion Damages of C1018 Carbon Steel When Exposed to High Temperature
Environment; MH Haque, RK Saini, K Muhammadi and A Bukhamseen

966 Ambient Mass Spectrometry Imaging of Lipid Molecules from Live Cells and Tissues Using Nanomaterials;
JY Kim, H Lim and DW Moon

968 Development and Validation of In-Situ Specimen Orientation Method for Quantitative SEM/EDS Analysis;
C Klein, F Corman, J Homan, B Jones, A Schroeder, H Duley and C Li

970 Correlated Materials Characterization via Multimodal Chemical Imaging and Data Analytics;
OS Ovchinnikova

972 SIMS Uranium Isotope Analysis of NIST Standard Glasses to Determine Detection Limits; K Wurth,
T Tenner, B Naes and C Conrad

976 Quantitative Piezoresponse Force Microscopy Informed by Cantilever Vibrations; JP Killgore

978 XPS Surface analysis augmented using correlative spectroscopy and microscopy; TS Nunney, P Mack,
H Oppong-Mensah, M Baker and J England

980 Structural Analysis of Liquid-Exfoliated Graphene as Building-Blocks for Anti-Corrosion thin films; WQian,
R Schmidt, JA Turner, K Hood and J Jiao

On Demand – Surface and Subsurface Microscopy and Microanalysis of
Physical and Biological Specimens
984 Energy Dispersive X-ray Spectrum Simulation with NIST DTSA-II: Comparing Simulated and Measured

Electron-Excited Spectra; DE Newbury and NWM Ritchie

986 Influence of Sterilization on the Surface of Nanoparticles Studied with XPS / HAXPES in Comparison to
SEM / EDS; X Knigge, Z Guo, E Valsami-Jones, V-D Hodoroaba and J Radnik

990 Latest applications of ToF-SIMS characterization for next-generation electronic materials; T Terlier, Q Ai,
S Sidhik, A Mohite, Y Yao, M Tang and J Lou

992 Mass Spectrometry Imaging of Organic Biomarkers in Geological Samples; MJ Pasterski,
RC Wickramasinghe, AV Ievlev, M Lorenz, JM Gross, F Kenig and L Hanley

996 Multimodal Imaging of the Evolving Interface of Irradiated Aluminide-coated Stainless-steel Cladding;
X-Y Yu, B Matthews, S Riechers, SR Spurgeon, Z Zhu, G Sevigny and W Luscher

998 Probing Structure-Property Relations in Garnet-Type Solid Electrolytes for Next-Generation Electrical Energy
Storage with Multimode Analytical Scanning and Transmission Electron Microscopy; VP Oleshko, AP Kafle,
W Wong-Ng, JA Kaduk, B Dutta, I Pegg and GR Stafford

1002 Tribological Study and Surface Characterization of a Boron Coating Applied to an AISI L6 Steel Used in the
Agricultural Area; DS Huerta, EDG Bustos, IH Cruz, MF Martinez, DVM Maximo, MF Baez
and SM Saunders
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1006 Analysis of Industrial Graphene-Based Flakes – First Results on Morphological Characterization, Sample
Preparation and Chemical Composition; G Chemello, J Radnik and V-D Hodoroaba

1010 Analysis of surface on machinery grade steel Boriding; YRN Murguia, VJC Suarez, CRTS Miguel,
LM Máximo, ME Espinosa, JAJ Loran, MA Doñu-Ruiz and NL Perrusquia

1014 Chemical Bonding State Analysis with High Energy-resolution Carbon K-Emission Spectrum of Soft
Materials Obtained by Soft X-ray Emission Spectrometer; M Takakura, T Murano, S Koshiya, P McSwiggen
and V Robertson

1016 Effect of entropy on microstructure of Alx(CoCrMnMo)100–x (x=15, 30, 45, 60) high-entropy and medium-
entropy alloys produced by mechanical alloying; GD Avila-Rubio, MA Avila-Rubio, IA Figueroa-Vargas and
FJ Baldenebro-López

1018 Effects of Processing Conditions on Powder Particle Size and Morphology in the Mechanical Milled H13
Alloy; VH Mercado-Lemus, JA Betancourt-Cantera, JE García-Herrera, R Pérez-Bustamante, J Mayen,
A Gallegos-Melgar, M Hernandez-Hernandez, L-A Caceres-Díaz and DG Espinoza-Arbeláez

1020 Evaluation of Microstructural Changes in Parenchymal Tissues of Potato During its Convective Drying by
Confocal Scanning Laser Microscopy (CLSM); SMG Martínez, RA Garay, SD Gallegos-Cerda,
JD Hernández-Varela, BA Tamayo and JJ Chanona-Pérez

1024 High-Resolution Atomic Force Microscopy Study of Protein Surface Conformations; EV Dubrovin,
NA Barinov, TE Schäffer and DV Klinov

1026 Improvement in Optical Characterization on Ultra-Low Carbon Steels; JS Sánchez-Gonzalez, VH Mercado-
Lemus, H Arcos-Gutierrez, I Garduño-Olvera, M Hernandez-Hernandez, AE Salas-Reyes,
G Altamirano-Guerrero, J Mayen-Chaires, A Gallegos-Melgar, J Edison-Garcia, Rúl Pérez-Bustamante,
JA Betancourt-Cantera, L-A Cáceres-Díaz and JC Díaz-Guillen

1028 Microstructure and Mechanical Properties of Borided ASTM A709 Steel by Powder-pack Boriding;
O Gómez-Vargas, J Solís-Romero, CI Carranza-Vargas, SI Martínez-Islas, AM Uribe-Miguel,
A Marcelo-Sandra, A Cruz-Avilés, ÁJ Morales-Robles and M Ortiz-Domínguez

1034 Stability Range of Ti-Zr Alloy for Dental Implants; N Florido-Suarez, I Hulka, J Mirza-Rosca
and A Saceleanu

1040 Surface Characterization on Agriculture Steel Boriding; GJP Mendoza, EDG Bustos, T de la Mora Ramírez,
DS Huitron, AJ Loran, NL Perrusquia and MAD Ruiz

1044 TTiN Coating and Fe2B Layer Obtained by PVD and Powder-pack Boriding Treatments Formed on ASTM
A1011 Steel; LD Fernández-De Dios, A Cruz-Avilés, J Solís-Romero, M de la Luz Moreno-González,
G Moreno-González, O Gómez-Vargas, ÁJ Morales-Robles, DM Trápala-Rosalio and M Ortiz-Domínguez
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1048 Visualization and Comparison of Cellulose Microfibers Images from Cellulose Derivatives Aerogels in CLSM
and PALM Using Conventional Dyes; SD Gallegos-Cerda, JD Hernández-Varela, JJ Chanona-Pérez,
CA Huerta-Aguilar and B Arredondo

1052 Wear Response of A356-doped Ce for Potential Application in Vehicle Components; I Estrada-Guel,
R Martínez-Sánchez, AE Lui-Chavira, A Salas-Moreno, H Martínez-Lara, D Espejel-García, A Villalobos-
Aragón and CD Gómez-Esparza

General Analytical Sciences
1054 Characterization of Laundry Microplastics Through Automated Image Analysis; J Hegarty, R dos Reis,

V Nandwana and V Dravid

1058 Depth Profile Chemical State Analysis of Oxide Films on High Temperature Treated Stainless Steel Using
EPMA with a Soft X-ray Spectrometer at Variable Accelerating Voltage; S Kamijyo, H Takahashi, K Ikita,
V Robertson and P McSwiggen

1062 Hydrothermally Developed Nanomaterials and Their Surface Modification Using APTES And TEOS; AVC
Téllez and DK Tiwari

1064 Structural Characterization of High Entropy Alloy (FeCoCrNiMn) Synthesized by Mechanical Alloying;
CA Arroyo, LB Gómez, CA Ramírez and LD Lvova

1068 Synthesis & Characterization of Europium, Yttrium and Iron-based Nanoparticles; NG Gutiérrez and
DK Tiwari

Biological Sciences Symposia

Microcrystal Electron Diffraction (MicroED)
1070 MicroED Conception and Current Practices; T Gonen

1072 Progress Towards More Accurate and Precise MicroED Measurements; M Mecklenburg and A Saha

1074 A Complete Micro-Electron Diffraction (MicroED) Solution for Fast Structure Determination for
Macromolecules and Small Molecules; N Young, A Kotecha, L Yu and F Grollios

1076 Electron Counting and Phasing in MicroED; J Hattne, MW Martynowycz, MTB Clabbers and T Gonen

1080 Crystal Structure Determination of Gramicidin by Microcrystal Electron Diffraction; N Hoefer and
DW McComb

1084 Applying the Semi-Automated MicroED Processing Pipeline, AutoMicroED; SM Powell, IV Novikova,
DN Kim and JE Evans

1086 A Computer Program for Objective Point Symmetry Classifications of Electron Diffraction Spot Patterns with
Apparent Hexagonal or Rectangular-Centered Lattice Metric; L von Koch and P Moeck

xxx

https://doi.org/10.1017/S143192762201203X Published online by Cambridge University Press

https://doi.org/10.1017/S143192762201203X


3D Structures: From Macromolecular Assemblies to Whole Cells (3DEM FIG)
1090 Co-factor Interactions in Alpha and Betacoronavirus Core Polymerase Complexes; TK Anderson, PJ Hoferle

and RN Kirchdoerfer

1092 Mechanism of Signal Sequence Handover From NAC To SRP on Ribosomes During ER-protein Targeting;
A Jomaa, M Gamerdinger, H-H Hsieh, A Wallisch, V Chandrasekaran, Z Ulusoy, A Scaiola, RS Hegde,
S-O Shan, N Ban and E Deuerling

1094 Structural Studies of Dicer-2 Complexes; H Donelick, B Bass and P Shen

1096 Sleeping Beauty Redux – Resting Ribosomes in Neurons; P Smith, E Petrossian, M Freeman, ZT Campbell
and S Loerch

1098 3D Reconstruction of Plant Leaf Cells Using TEM and FIB-SEM; B Zechmann and G Zellnig

1100 Cryo-EM Structural Studies of the Vibrio cholerae Flagellum; V Pappas, L Zhang, JC Sanchez and
ER Wright

1102 High Resolution Cryo-EM Structure of Drosophila Thick Filaments; FA Yeganeh, H Rastegarpouyani and
KA Taylor

1104 In-Situ TEM Studies on Nanoparticle Interactions with Bacterial Cells; AH Phakatkar, P Ghildiyal, Y Wang,
MR Zachariah, T Shokuhfar and R Shahbazian

1108 Multi-Signal Characterization of Biological Structures at Low-Voltage Using STEM-in-SEM; K Parker,
A Singh and VP Dravid

1112 Ultrastructure of the Gas Vesicle Protein Shell; P Dutka, D Malounda, MG Shapiro and GJ Jensen

1114 Integrative Structural Analysis of Human Nuclear Pore Complex; S Mosalaganti, A Obarska-Kosinska,
M Siggel, R Taniguchi, B Turoňová, CE Zimmerli, K Buczak, FH Schmidt, E Margiotta, M-T Mackmull,
WJH Hagen, G Hummer, J Kosinski and M Beck

1116 Cryo-ET Structural Studies of Ty1 Retrotranspon Capsids; BS Sibert, A Hannon-Hatfield, DJ Garfinkel and
ER Wright

1120 Elucidating the 3D Structure of β-(1,3)-glucan Synthase from Candida glabrata by Subtomogram Averaging;
J Jiang, C Jiménez-Ortigosa, M Chen, KR Healey, J Kong, Y-K Lee, DP Farrell, F DiMaio, DS Perlin and
W Dai

1124 Investigating the Ultrastructural Effects of F-BAR Proteins on Neuritogenesis by CLEM and Cryo-ET;
JY Kim, LA English, T Tenpas, JE Yang, EW Dent and ER Wright

1128 Visualizing the Macro- and Micronutrient Distribution of Toxic Cyanobacteria in Two and Three
Dimensions; BG Duersch, Y Luo, S Chen, SA Soini, DMR Somu and VM Merk

1132 WITHDRAWN – Conformational Heterogeneity in ComK-DNA Complexes; N Elad, G Rosenblum
and H Hofmann
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1134 Cryo-EM Reveals New Species-specific Proteins and Symmetry Elements in the Legionella pneumophila Dot/
Icm T4SS; J Roberts, MJ Sheedlo, CL Durie, JM Chung, L Chang, M Swanson, DB Lacy and MD Ohi

1136 CryoEM Structure of a Vascular KATP Channel in the Presence of Activating Mg-Nucleotides; MW Sung
and S-L Shyng

1138 Glacios Enhancements for High Throughput, High Resolution Structure Determination Supporting Multiple
Acquisition Methods without Performance Compromise; A Yakushevksa, A Koh, A Kotecha and J Lengyel

1140 Structural Analysis Helicobacter pylori VacA’s Channel in Membrane; SM Connolly, AL Erwin, M Sabb,
G Caso, TL Cover and MD Ohi

1142 Uncovering Tumor Supressor P53 Dynamics Using Microprocessor Materials; MJ Solares, GM Jonaid and
DF Kelly

1146 Free Energy Profiles from Single-molecule CryoEM; P Cossio

1148 Conformational Dynamics of the CCT Protein Folding Machine; S Wang, M Sass, G Ludlam, T Smith,
BM Willardson and PS Shen

1152 Cryo-EM Studies of Genome Organisation and Transcription Complexes; SM Vos

1154 Molecular Structure Determination Extrapolated to Zero Dose with an Electron Cryomicroscope;
K Naydenova, J Short and CJ Russo

On Demand – 3D Structures: From Macromolecular Assemblies to
Whole Cells (3DEM FIG)
1156 3D Structure of the Tail Complex of E. coli Bacteriophage DT57C; R Ayala, E Kulikow, A Golomidova,

A Moiseenko, M Wolf, AV Letarov and OS Sokolova

1160 Complex of Chaperonin GroEL-α-synuclein Resolved by Cryo-EM; E Pichkur, N Fedorov, S Kudryavtseva,
I Yaroshevich, O Sokolova, V Muronetz and T Stanishneva

1162 Identification of the NTD in hFACT Complex by Electron Microscopy; O Volokh, AL Sivkina, A Moiseenko,
VM Studitsky and OS Sokolova

1166 Structure Of The Head-tail Interface Part Of Myoviridae Bacteriophage TaPaz Revealed by Cryo-EM;
Y Wang, A Moiseenko, M Shneider, A Popova, K Miroshnikov and O Sokolova

Technical Advances in Cryo-EM
1168 The Case for Lower Voltage TEMs: A 100 keV FEG for High Resolution Microscopy; MM El-Gomati,

T Wells, X Zha, R Sykes, CJ Russo, R Henderson and G McMullan

1170 Breaking to the Subnanometer Resolution Range of Cryo-EM SPA Reconstructions Obtained from 120 kV
LaB6 TEM; S Masiulis, J Stanícek, O Sháněl, M Malínský, O Raschdorf and D Nemecek
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1172 Large-Format Direct Detection Camera for Cryo-EM at 100 keV; B Lee, D Joyce, J Kovacs, S Gulati,
M Petrillo, M Wu, S Mick, GC Lander, P Mooney, M Lent and C Booth

1174 First Results from a Novel CMOS Detector Optimised for 100keV CryoEM; D Krukauskas, T Starborg,
R Goldsbrough, L O’Ryan, AI Kirkland and N Guerrini

1176 Apollo: A Novel Event-Based Direct Detector for Cryo-EM; B Bammes, X Fu, M Spilman, R Peng and S Stagg

1178 Improvements in Speed and Hole Finding in Leginon; WJ Rice and A Cheng

1182 Workflow Optimization for Cryo Electron Microscopy using Side Entry Dual Grid Cryo Transfer Holder and
Automated Cryogen Auto-Refilling System; P Deshmukh, J Schade, HR Tietz, M Vaze and M Stumpf

1186 Laser Phase Plate: Advancing Beyond Proof-of-Concept; JJ Axelrod, J Dioquino, P Petrov, J Remis,
S Sandhaus, J Silber, J Whinnery, RM Glaeser and H Müller

1188 Cryogenic Electron Ptychographic Single Particle Analysis (Cryo-EPt SPA); X Pei, L Zhou, C Huang,
M Boyce, JS Kim, E Liberti, T Sasaki, P Zhang, DI Stuart, AI Kirkland and P Wang

1192 Dose-efficient tcBF-STEM with Information Retrieval Beyond the Scan Sampling Rate for Imaging Frozen-
Hydrated Biological Specimens; Y Yu, M Colletta, KA Spoth, DA Muller and LF Kourkoutis

1196 Probing Biological Materials by Vibrational Analysis in the Electron Microscope; OL Krivanek, B Haas,
Z Kochovski, J Müller, C Koch, K March, A Dohnalkova, N Dellby, MT Hotz, B Plotkin-Swing, TC Lovejoy
and P Rez

1198 Curiously Absent Knock-On Damage of Lithium Metal at Cryogenic Temperatures;MMecklenburg, X Yuan
and Y Li

1200 Controlled Cryo-EM Sample Preparation Using the VitroJet; MJG Schotman, G Weissenberger,
RJM Henderikx, FJT Nijpels and BWAMM Beulen
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Drug and Biomarker Distribution in Whole Organs and Tumors; N Kumar, P Hrobař, M Vagenknecht,
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1466 The Crystalline Structure and Fibers of the Red Delicious Cultivar Apple Cellulose by TEM and AFM;
LE Rojas-Candelas, J Chanona-Pérez, B Arredondo-Tamayo, JV Méndez-Méndez, BC Kisielowski and
HA Calderon
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A Machireddy, G Thibault, CE Bueno, HR Smith, JL Riesterer, JW Gray and X Song
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1534 Quantitative Morphological Analysis of Super-resolution Images Provides Validation of Novel Therapies to
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1560 High-Resolution Chemical Imaging of Cells and Tissues; L Wei
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and Y Zhao
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2032 In-situ Calibration for Angle-resolved Valence EELS; M Malac, M Hayashida, H Müller, Y Taniguchi and
RF Egerton

Correlative Microscopy and High-Throughput Characterization for Accelerated
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2068 Characterization of Irradiated 309L Stainless Steel Cladding Produced by Laser Directed Energy Deposition;
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S Moore, R Burrows, L Picco, OD Payton and TL Martin
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in Catalysis; D Zhou, RG Spruit, M Pen, T Qian, X Zhang, F Zhang, X Liu, W Liu and HP Garza

2120 Correlative Multimodal Microscopy Using AFM-in-SEM in Material Science; V Hegrova, R Dao and
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DW McComb
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2202 Analysis of Complex, Beam-Sensitive Systems by Electron Microscopy; M Ilett, H Freeman, Z Aslam,
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Microscopy; Z Zhang, Y Li, W Zhou, Y Li, W Chiu and Y Cui
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S Xuan, D Prendergast, RN Zuckermann, NP Balsara and X Jiang
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M Colletta, Y Yang, BH Goodge, HD Abruña and LF Kourkoutis

2214 Advances in Beam-sensitive Sample Preparation and Observation; P Nowakowski, C Bonifacio, M Ray and
P Fischione

2216 Latency Dose Formation In DMC By Inelastic Electron Scattering; P Specht, C Kisielowski, B Freitag,
ER Kieft, S Rozeveld, J Kang, AJ Fielitz, TR Fielitz, D van Dyck and DF Yancey
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M Geever and L Jones

2222 Machine-Learning Assisted Exit-wave Reconstruction for Quantitative Feature Extraction; MHL Larsen,
F Dahl, DCB Nielsen, LP Hansen, B Barton, C Kisielowski, OWinther, TW Hansen, S Helveg and J Schiøtz
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2236 A Readily-automated Scheme for Estimating the Critical Dose of Beam-Sensitive Materials; R Colby

2238 Crystalline Arrangement of Organic Molecules in Ammonium Urates as Determined by Electron Microscopy;
HA Calderon, JD Rimer, FCR Hernandez and CF Kisielowski

2242 Enhancing Electron Computational Ghost Imaging Using Artificial Neural Networks; L Viani, P Rosi,
E Rotunno, S Frabboni, R Balboni and V Grillo

2246 High-Resolution Electron Diffraction of Protein Crystals in Their Liquid Environment at Room Temperature
Using a Direct Electron Detection Camera; S Plana-Ruiz, WL Ling, D Housset, C Sántiago, D Peckys,
J Martín-Benito, A Gómez-Pérez, PP Das and S Nicolopoulos

2250 Structural Biology in the Liquid State: Shedding Light on Protein Dynamics; L Ruiz-Perez, G Ing, S Acosta-
Gutierrez, C De Pace, G Marchello, D Leite and G Battaglia

2252 The Electron Microscopy of Heterostructures Made of Perovskite Phases in Light Emitting Crystals;
HA Calderon, J Bao, FCR Hernandez, VG Hadjiev, Z Wang and Z Qin

2256 Using 4D-STEM to Track Structural Changes Due to Electrochemical Doping in Organic Electrochemical
Transistors; AA Herzing, LQ Flagg, LJ Richter, JW Onorato and CK Luscombe

2258 Low-dose HRTEM Study of Stacking Fault Structures in Cubic Ice; Y Lin, T Zhou, A Lei and J Wen

2262 SEM Image Analysis on the Formation of Porous Anodic Alumina Templates; DL Quiroz-Aguilera,
JEN Cruz, HA Calderon and LA García

Insights into Phase Transitions in Functional Materials by In Situ/Operando
TEM: Experiment Meets Theory
2264 In situ TEM Study of Ferroelectric Oxide Heterostructures; M-G Han, Y Zhang, N Valanoor, F Walker,

CH Ahn and Y Zhu

2268 Operando Observation of Reversible Oxygen Migration and Phase Transitions in Hafnia-based Ferroelectric
Devices; P Nukala, M Ahmadi, Y Wei, S de Graaf, E Stylianidis, T Chakrabortty, S Matzen,
HW Zandbergen, A Björling, D Mannix, D Carbone, B Kooi and Beatriz Noheda

2270 Determining the Polarization Fraction of Thin Film Ferroelectric HZO with STEM EBIC; HL Chan,
SS Fields, T O’Neill, Y Chen, WA Hubbard, JF Ihlefeld and BC Regan

2272 Monitoring Bismuth Ferrite Domain Walls Behavior Under Electric Field With Atomic Resolution By In Situ
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H Uršič and A Bencan

2276 Characterization of GaN E-mode HEMT Devices by In-Situ STEM Electrical Biasing; A Mehta, Q Wang,
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2284 Transformation during In Situ Heating of Bismuth Antimony Telluride Nanoplates; X Lu and K He

2288 Dynamic Atomic Behaviour, Ion Exchange and Chemical Synthesis studied using our Liquid Cell 2D
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D Kelly, L Mogg, ML Hidalgo and R Gorbachev

2290 Towards Beyond-Lithium Batteries: New Insights from In Situ TEM Combined with Theoretical Modeling;
K He

2292 In Situ Phase Transformation during Sol-Gel Synthesis of Garnet Solid Electrolytes; H Zheng and K He

2294 New Insights into the Mechanisms of Ag-induced Layer Exchange from Multimodal in situ Studies in SEM
and TEM; P Denninger, A Greppmair, T Schwope, D Drobek, M Buwen, B Apeleo-Zubiri, P Schweizer and
E Spiecker

2298 Direct Observation of the SEI Layer Formation Process on the Graphite Anode by In situ TEM;W Li, Z Ruff,
CP Grey and BL Mehdi
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2302 Orientation-Specific CDW Phase Transition Temperatures in 1T-TaS2; PE Engen and DJ Flannigan

2306 Reversible Intercalation of Mg2+ in V2O5 at Elevated Temperatures Leads to Enhanced Electrochemical
Performances; Y Yang and RF Klie

2308 Transition of Deformation Mechanism in Single Crystalline Metallic Nanowires; G Cheng, N Yao and Y Zhu

2310 In-situ TEM imaging of Novel Edge Reconstruction in Bilayer Phosphorene; S Lee, Y Lee, LP Ding, K Lee,
F Ding and K Kim

2312 Robust Measurements of Functional Material Properties using in situ 4D-STEM; C Ophus, M Conroy,
M Danaie, BH Savitzky, A Rakowski, A Ackerman, SE Zeltmann, J Ciston, AM Minor and D Dye

2314 In Situ Transmission Kikuchi Diffraction Observation of Thin-Film GST Crystal Phase and Grain Evolution;
Y Chen, HL Chan, BC Regan and M Mecklenburg

2316 In situ TEM Study to Unravel Dynamic Processes and Phase Transition During the Synthesis of Ultrathin
Crystalline ALD Nanotubes; LM Vogl, P Schweizer, L Pethö, A Sharma, E Spiecker, I Utke and J Michler

2320 In-situ Imaging of Anisotropic Layer-by-layer Phase Transition in Few-layer MoTe2; C-H Lee, H Ryu,
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2324 Structural Modulations in Quasi-One-Dimensional Transition Metal Chalcogenides: A Combined DFT and
STEM Investigation; G Ren, J Hachtel, AS Thind, G-Y Jung, B Zhao, J Ravichandran, M Chi and R Mishra
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2326 Evolution of Skyrmion Lattice Order in the van der Waals Ferromagnet Fe3GeTe2; ARC McCray, Y Li,
R Basnet, K Pandey, J Hu, D Phelan, X Ma, AK Petford-Long and C Phatak

2328 Insights into the Origin of Skyrmion Pinning in [Pt/Co/Cu] Magnetic Multilayers; B Wang, N Bagués, S Das,
S Cheng, C Selcu, DV Pelekhov, PC Hammel, M Randeria, RK Kawakami and DW McComb

2332 Magnetization Study of the Magnetocaloric Properties in La0.7Ca0.23Sr0.07MnO3 Manganite by In Situ
Electron Holography; A Galindo, JA Matutes and A Ponce

2336 Evolution of Novel Chiral Spin Textures in Fe/Gd Based Multilayer Thin Films; WS Parker, SA Montoya,
E Fullerton and B McMorran

2338 Towards the In-situ Detection of Spin Charge Accumulation at a Metal/Insulator Interface using STEM-
EELS technique; K El hajraoui, A Kerrigan, K Morrison, S Cavill, V Lazarov, QM Ramasse and
D Kepaptsoglou

2340 Imaging Stress Induced Domain Movement and Crack Propagation by in situ Loading in the Transmission
Electron Microscope; O Gavalda-Diaz, M Conroy and F Giuliani

2342 Adventures in Atomic Resolution in situ STEM; A Postl, TA Bui, F Kraft, A Chirita, G Leuthner, H Inani,
C Mangler, K Mustonen, J Kotakoski and T Susi

2344 Experimental Optimization and Data Analysis of In-Situ Electron Energy Loss Spectroscopy; E Moynihan,
T Adegoke, K Ryan, U Bangert and M Conroy

2346 In Situ Pyrolysis of 3D Printed Microstructures – an ESEM Study; Q Sun, C Dolle, C Kurpiers, R Schwaiger,
P Gumbsch and YM Eggeler

2350 Modulating the O-binding Energies of Mn-based Perovskites to Maximize Solar Thermochemical Hydrogen
Production; JA Trindell, NA Strange, S Shulda, RT Bell, T Ogitsu, A McDaniel and JD Sugar

2354 Role of Nanoscale Coherent Precipitates in Microstructure Evolution of NiTi-based Shape Memory Alloys;
E Hershkovitz, Y Yang, MV Manuel and H Kim

2356 In situ Cryogenic STEM of Correlated Electronic Materials; I El Baggari and P Singleton

2358 Melting of Polar Vortex Arrays in an Oxide Superlattice Probed by In Situ STEM EELS; N Schnitzer,
BH Goodge, B Miller, S Das, Y-T Shao, D Muller, R Ramesh and L Kourkoutis

2360 Role of Defects and Structure Evolution across Ferroelectric Phase Transitions Studied by Quantitative
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MA McGuire, AN Morozovska, EA Eliseev, P Ganesh, A O’Hara, BR Tuttle, ST Pantelides, N Balke
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2366 Electron Irradiation Tolerance of Molybdenum Disulfide Two-dimensional Nanolayers Investigated from

Electron Diffraction; K Sze, K Musazi, G Farrell, R Budhani and Y Lan

2368 Structural Characterization: Al2Cu Nanoprecipitates from TEM to DFT; AP Leyva-Aizpuru, R Pérez-
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Advanced Imaging and Spectroscopy for Nanoscale Materials
2372 Application of a Novel Electron Energy Filter Combined with a Hybrid-Pixel Direct Electron Detector for the

Analysis of Functional Oxides by STEM/EELS with Focus on Weak Signals and High Spatio-Temporal
Resolution; R Erni, A Ruiz Caridad, A Vogel and MD Rossell

2374 Electronic-Structure Engineering Through Atomic-Scale Strain Control in Geometrically Frustrated Spinel
LiV2O4; Y-M Wu, U Niemann, M Kim, Y Wang, H Takagi, PA van Aken

2376 Probing the Structural and Electronic Couplings in Rare-earth Nickelate Superlattices by STEM-EELS;
B Mundet, C Dominguez, J Fowlie, M Gibert, J-M Triscone and DTL Alexander

2378 Characterization of Interfaces and Defects in Multiferroic Aurivillius Phase Thin Films by STEM and
EELS-SI; N Bagués, L Colfer, M Schmidt, L Keeney and DW McComb

2382 Probing Defects in Epitaxially Grown Cubic Boron Nitride on Diamond; AC Lang, DF Storm,
SI Maximenko, N Nepal, DJ Meyer and RM Stroud

2384 Atomic Scale Visualization of Cation Point Defects in Gadolinium Doped Ceria; M Tan, R Gorelik, S Yang
and PA Crozier

2388 Atomic Structure and Chemistry of LaMnO3 Heterointerfaces; Y-C Yang and XY Zhong

2392 Characterisation of Planar Defects in Ternary Layered Chalcogenides for Electronic Devices; T Simonian,
A Roy, Z Sofer and V Nicolosi
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2404 Electron Microscopy Investigation of Cation Exchange Reaction to Synthesize Lateral Hybrid Nanostructures;
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2408 Exploring the Atomic Scale Structure and Properties of Grain Boundary in SrTiO3 by Electron Beam Imaging
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PJ Dauenhauer and KA Mkhoyan

2414 Investigation of Nanoscale Shuffle Transformation in Titanium Alloys Using Aberration-Corrected Scanning
Transmission Electron Microscopy; D Li and Y Zheng
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S Ghosh, H Cheng and KA Mkhoyan
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