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HITACHI

Inspire the Next

The Hitachi ArBlade 5000 lon-Milling System is a
highly advanced broad ion-beam system.

The ArBlade 5000 equipped with

a fast-milling Ar ion gun will increase

your throughput and put your lab
on the cutting edge.
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New-generation hybrid instrument with
cross-section milling and Flatmilling™

@ > 1,000 ym per hour cross-section milling
on Si—Cut your milling time in half!

Cross-section widths up to 8 mm—Mill out
massive areas with the new cross-section
holder

Visit Hitachi at 2019 MRS Fall Meeting
Dec. 1-6, 2019, Boston, MA

Innovation - Synergy - Solutions

Hitachi High Technologies America, Inc. www.hitachi-hightech.com/us Tel. 800-253-3053

© 2019 Hitachi High Technologies America, Inc. All rights reserved.
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Expand your Knowledge

of Microscopy with
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copy, or the biological or the
f‘éphyswal sciences, MSA takes your
'knowledge to the next level!

- Members Receive:
-A personal subscription to MSA’s official journal,

~ Mieroscopy and Microanalysis, and MSA’s popular bi-monthly
magazine, Microscopy Today.

*» Peer Networking through the Society’s Focused Interest Groups
and Local Affiliated Societies.

* Discounts on books, journals and other educational materials.

+ MSA Awards Programs, Scholarships,
Speaker Opportunities, and more!

—MSA

Microscopy Society of America

Join MSA Today!

Visit www.microscopy.org
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First-and-Only AFM-Based
Viscoelastic Technique that Ties
Directly to Bulk DMA
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AFM-nDMA mode — Addressing Nanoscale Domains with Highest Resolution

How do nanoscale phases differ from bulk? What are viscoelastic properties right near an interface or in an interphase? How does
this affect load transfer, as a function of temperature? Bruker's new AFM-nDMA mode allows researchers to answer these types of
questions. For the first time an AFM can provide complete and quantitative viscoelastic analysis of polymers at the nanoscale, probing
materials at rheologically relevant frequencies, in the linear regime. Proprietary dual-channel detection, phase-drift correction, and
reference frequency tracking enable a small strain measurement in the rheologically relevant 0.1 Hz to 20 kHz range for nanoscale
measurements of storage modulus, loss modulus, and loss tangent that tie directly to bulk DMA.

NEW AFM-nDMA mode

B Provides accurate moduli and loss tangent at bulk DMA frequencies — a first for AFM

B Delivers absolute calibration with quantified load and adhesion — and no need for a reference sample

B Creates master curves with WLF and Arrhenius analyses from AFM data

B Discovers nanomechanical effects that conventional AFM approaches might miss
Your research deserves the very best that AFM technology has to offer!
Visit www.bruker.com/AFM-nDMA, email productinfo@bruker.com

or call +1.805.967-2700 for more information.

Atomic Force Microscopy

Innovation with Integrity
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Microscopy

TODAY

Scanning Probe Microscopy

12 The ORNL Lectures on Scanning Probe Microscopy, Part 1:
Piezoresponse Force Microscopy and Spectroscopy of
Ferroelectrics, Energy Materials, and Biological Systems

CO nte ntS Sergei V. Kalinin

18 The ORNL Lectures on Scanning Probe Microscopy, Part 2:
The Force Dimension: Electronic and lonic Transport
Measurements via Kelvin Probe Force Microscopy
Sergei V. Kalinin

24 Correlative Microscopy and Nanofabrication with AFM
Integrated with SEM
Mathias Holz, Christoph Reuter, Ahmad Ahmad, Alexander Reum,
Martin Hofmann, Tzvetan Ivanov, and Ivo W. Rangelow

32 Microscopy 101: Scanning Probes or Scanning Electrons:
A Practical Guide to Select a Method for Nanoscale
Characterization
Dalia Yablon and Matthew Libera

Specimen Preparation

40 Preparing TEM Specimens and Atom Probe Tips by Laser Machining
Boris Rottwinkel, André Kreutzer, Henry Spott, Michael Krause, Georg Schusser,
and Thomas Hoéche

About the Cover

Microscopy Pioneers

46 Pioneers in Optics: Albert A. Michelson
Eric Clark

Highlights from Microscopy and Microanalysis

52 Exploring the Parameter Space of Point Spread Function
Determination for the Scanning Electron Microscope - Part I:
Effect on the Point Spread Function
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perovskite interfaces. Maps of individual

transport components are clockwise . .
e e [ [mest GUre Sempamem 52 Annexin A2 Enhances the Progression of Colorectal Cancer and

non-linear Component: Iow—conductivity Hepatocarclnoma Vla CytOSke|et0n Structural Rearrangements

component, and memristive component. . . . . .
53 Electron-excited X-ray Microanalysis by Energy Dispersive
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Sensitivity, and Quantitative Compositional Mapping
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Providing Microscopy Supplies and Specimen Preparation

Equipment to Our Valued Customers for Over Half a Century

Visit us December 1-6 in Boston, MA
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Calibration Standards,
Pelcotec™ CDMS-XY, Magnification,
Resolution, LM/SEM/FESEM

Adhesives
Conductive Tape, CarbonTabs
Carbon, Silver & Gold

Tools for Microscopy
Tweezers, Scribes, Vacuum Pick-Up
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NEW Products for Specimen

]
Thinning in Preparation for .
PELCO® Modular SEM Electron Microscopy FIB Supplies
Holders & Mounts Lift Out Grids, Storage,

Probes, FIB Mounts

T

‘ NEW PELCO® Precision PELCO® AFM Tools & Supplies
Cressington Coating Systems Low Speed Saw AFM Discs, Disc Carriers, AFM Probes,
Carbon Evaporation & Metal Sputtering Designed to cut a wide variety Diskpenser, Disc Grippers & Pickup Tools

of materials with minimal
subsurface damage

P4 TED PELLA, INC.

Microscopy Products for Science and Industry

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