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Sample Preparation of Nanocomposites and Nanomaterials by Ultramicrotomy

‘Powerful
Alternative

FIB |

Join us at the EMS Microscopy Academy
and learn the latest techniques to reveal
internal structures of composites and
polymers being investigated with
transmission electron microscopy (TEM)

Equipment used in this Technigue...

RMC PowerTome
Ultramicrotomes

: - DIiATOME trimtool DiATOME cryo DiATOME ultra AFM DIiATOME ultra sonic
an,d scanning transmission electron Trimming of epoxy and acrylic | | sectioning of cryo-protected Surface sectioning for Rigid polymers such as
microscopy (STEM). embeddings, polymers and specimens, frozen hydrated | | AFM investigation PS, PMMA, ABS, HIPS,

: : non-ferrous metals specimens and industrial modified PP, etc.
_Sample prepgratmn wquﬂow will be samples such as polymers
illustrated using the Leica EM UC7 and rubber.

Ultramicrotome, its EM FC7 Cryochamber,
and the RMC PowerTome Ultramicrotome.
Differences between FIB (Focussed lon
Beam) and ultramicrotomy samples will
also be covered.

Who can benefit from

this alternative?

M Composite and polymer research
companies - especially from the
automotive and aviation industries

M Materials scientists already working with
ultramicrotomy V)

M FIB users preparing TEM lamellas

Applicaﬁons...

For more information, or to sign Zeolite USY30 Crystal morphology
up for a workshop, please visit STEM analysis

our website... f The mesopores

. X ‘ (2-50 nm) and

www.emsdiasum.com [ the crystaline
: micro-pores

(0.7 nm) are

clearly visualized.

Epoxy loaded with amino-functionalized CNTs
TEM analysis

P.0. Box 550 1560 Industry Rd.
Hatfield, Pa 19440

Tel: (215) 412-8390 Good preservation of the interphase
Fax: (215) 412-8450
email: sgkcck@aol.com

Gravitational stroke!

Microscopy Academy

P.0. Box 550 ¢ 1560 Industry Rd. ¢ Hatfield, Pa 19440
Tel: (215) 412-8400 © Fax: (215) 412-8450
Toll Free: 800-523-5874 « email: sgkcck@aol.com [110]
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EMS haS it! the latest technology for...

v

PP3004 QuicklLok

Ambient temperature airlock for SEM,
FIB/SEM, beamline and vacuum platforms

M Rapid specimen exchange

M Vacuum and inert gas transfer

M Field-retrofittable to most systems
M Upgrade path to CoolLok

M Custom designed holders available

M 3 year
warranty

PP3005 SEMCool

Non-airlock cryo cooling for SEM, FIB/SEM,

beamline and vacuum platforms

M Temperature range down to -190°C,

with stability better than 0.5°C

M Off-column cooling with all-day
runtime between fills

M Independent cooling of cold stage
and cold trap

Il Upgrade path to CoolLok
W3 year warranty

PP3004
QuickLok

PP3010T cryo-SEM/FIB/SEM

The PP3010T is a highly automated, easy-to-use,
column-mounted, gas-cooled cryo preparation system suitable
for most makes and models of SEM, FE-SEM and FIB/SEM.

The PP3010T has all the facilities needed to rapidly freeze,
process and transfer specimens.

,v. Now, bulldmg on the success 0

PP3006 CoolLok

Cryo transfer systems for SEM, FIB/SEM,
beamline and vacuum platforms

NEW y,\

M Rapid specimen exchange

M Temperature range down to -190°C
with stability better than 0.5°C

M Off-column cooling with all-day
runtime between fills

M Independent cooling of cold stage
and cold trap

M Vacuum or inert gas transfer
M Rapid specimen freezing option
Il 3 year warranty

CONTACT US FOR
MORE INFORMATION...

qutron
icroscopy
ciences

313172006 HV |mag det| WD HF N :
11:53:32 AM 3. “-JK\MGUXETDJO|m240mm

See how it works...

Learn how to do it...

We’ve added video content to
our website to help you get to
know our latest products
even better!

Stop by and see what it’s all
about.

lectron
ICrOoSCopy
ciences
P.0. Box 550 ° 1560 Industry Rd.
Hatfield, Pa 19440
< Tel: (215) 412-8400
“‘l Fax: (215) 412-8450
. email: sgkcck@aol.com
or stacie@ems-secure.com

www.emsdiasum.com
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Octane Elect EDS System
Advanced Analysis with Superior Results

e Best light element sensitivity with silicon nitride (SisN,) window

e \ucuum encupsuluted module

e Highest throughput SDD avdiluble, with unhpardlleled resolution
e |nfeyruted munudl slide

e Octune Elect Plus und Octune Elect Super models how avdilable with intuitive and

EDAX

AMETEK Au||I|||I||||||I|I||||?.

MATERIALS ANALYSIS DIVISION edax.com Smart Insight
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Someone has to be first.
XFlash®FlatQUAD, multiple detector systems & VZ

Analyze textured N
samples with ease. SNBSS

The unique XFlash® FlatQUAD offers a large solid angle and an amazing take-off angle.
This minimizes shadowing so you can see every nook and cranny of your sample in record time.

Bruker’s multiple detector systems provide large solid angles and great take-off angles too.
You can start with one detector building up to four, depending on your needs.

The Variable Z (VZ) adapter allows you to optimize take-off angles in-situ, which significantly
improves the analysis of topographically challenging samples.

Someone has to be first.

: - WWW. bruker.com/quantax-flatquad

Innovation with Integrity

https://doi.org/10.1017/5143192761800048X Published online by Cambridge University Press
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TESCAN S8000G B

and novel Orage™
FIB column

m Next generation of Ga source
FIB column and a guarantee of
world-class quality in sample
preparation

m Cutting-edge ion beam optics
delivering improved resolution at
low beam energies for damage-
free ultra-thin TEM specimens

® High ion beam currents up to
100 nA enabling fast sputtering 1
rates for maximum throughput -
and minimum time-to-result

e 4

— y U st el % ; | 20 um 4 % 20 um
Cross-section 50 pm wide prepared 1 keV FIB image la on the 50 pm-long cross-section prepared
with an ion beam current of 85 nA. TEM grid. in a Li-ion battery cathode
~y
PERFORMANCE IN NANOSPACE For more information visit www.tescan.com
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Add AFM Capabilities
to Your SEM/FIB

AFSEM™

Correlative Analysis on the Nanoscale in Your SEM/FIB

 Seamless integration: Measure any sample your SEM/FIB accepts

* Image your sample in-situ by SEM & AFM without breaking vacuum

 Measure interactively 3D topography, chemical composition and crystal orientation

* Reconstruct 3D nanomechanical properties by FIB-assisted tomography

 Measure electric and magnetic properties inside your SEM with nanometer resolution
* Get your AFM image within a minute

Also available: E-beam lithography from neomicra for your SEM

10307 Pacific Center Court, San Diego, CA 92121
Tel: 858.481.4400 info@qdusa.com www.qdusa.com

QuantumDesign

m Quantum Design, Inc. =
TEC =

Microscopists agree:

Evactron E-50 De-Contaminator has
Lowest cost + best performance = best value*

c 4 Less downtime for plasma : 'E[

cleaning and pumpdown S

¢ POP™ Ignition at high
vacuum—no venting needed

¢ No sputter etch damage or
debris generated

¢ High power external hollow
cathode RF plasma source

*Visit us at M&M booth
#1006 for details.

Evactrone

By XEI Scientific

WWW.EVACTRON.COM
1-650-369-0133
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A new way of thinking
from ZEISS.

/EISS Xradia Context microCT

i
} Xradia Context a

Your 3D X-ray system for today with assurance
for tomorrow

ZEISS Xradia Context is a large field-of-view, non-destructive 3D X-ray microcomputed to-
mography system. Image large, heavy and tall samples in their full 3D context, and resolve
fine detail even within large volumes

ZEISS Xradia Context provides high quality tomographic imaging that's ready to grow when
you are. It is the only microCT instrument that can be converted in the field to a ZEISS Xradia
Versa X-ray microscope, the instrument that set a new standard in laboratory X-ray imaging

with its high resolution at large working distance technology.

Learn more at www.zeiss.com/microCT

https://doi.org/10.1017/5143192761800048X Published online by Cambridge University Press
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Nano-Positioning for Microscopy & Imaging

Piezo stages & positioners are essential tools for high-resolution microscopy, such
as Super Resolution Microscopy or AFM. Their sub-atomic resolution and extremely
fast response allow researchers to create higher-quality images faster. Pl provides
a large variety of fast positioning stages and piezo objective nano-positioners for 3D
imaging (Z-stack acquisition), fast-focusing applications, and light sheet microscopy.

PIFOC*® nano-
focusing drive

Affordable XY & XYZ Piezo Stages
for SR Microscopy: P-545 Plnano®

Piezo flexure actuators excel in applications
from fast nano-dosing to precision alignment.

Pl designs and manufactures precision motion systems at locations in the USA, Europe, and Asia.
With over 40 years of experience developing standard and custom products based on piezoceramic
PI and electromagnetic drives and more than 1,000 employees in 13 countries, Pl can quickly provide a
solution for your positioning and automation projects in industry and research.

Physik Instrumente
WWW.pi-usa.us
508-832-3456 (East)
949-679-9191 (West)

PRECISION | SPEED | STABILITY - MOTION CONTROL & POSITIONING SOLUTIONS

INDEX TO ADVERTISERS

Bruker Nano A3, Al6
Diatome Cover 2, A13
EDAX, Inc. Al5
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thermoscientific

Thermo Scientific™ Avizo™ 3D visualization of two large adjacent crystalline dendrites of a bulk-metallic-glass matrix composite (Zr,, . Ti,, ,Nb_,Cu,Ni, ;Be,, ). Data was obtained by large

volume serial sectioning tomography using the Thermo Scientific™ Helios™ PFIB DualBeam™ microscope. The sectioned block is about 90x80x70 pm?. Sample from The University of
Tennessee, USA. Images courtesy of The University of Manchester.

Large 3D volumes with
unprecedented surface resolution

Until recently, available technologies have limited the volumes and depths of materials that can be analyzed at
high resolution, ultimately restricting the insight into structural, crystallographic, and chemical properties. This is no
longer the case. The Thermo Scientific Helios PFIB DualBeam microscope offers unrivaled access to regions of
interest deep below the surface—combining serial section tomography with statistically relevant data analysis.

ThermoFisher
thermofisher.com/EM-materials-science SCIENTIFIC

© 2017 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific
and its subsidiaries unless otherwise specified.
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ARGYLE DIAMOND
PARTNER

ThermoFisher
SCIENTIFIC

OPAL
PARTNERS

seoL ﬁ

Meet our world renowned

PLENARY SPEAKERS

PROFESSOR DAN

SHECHTMAN

Nobel Prize Winner,
Technion - Israel Institute
of Technology

A/PROFESSOR

JENNIFER DIONNE

Stanford University,
USA

PROFESSOR

CONGRESS HOSTS

@ IFSM

Australian Microscopy
& Microanalysis Society

ZHIWEI SHAN

Xi’an Jiaotong University

(XJTU), China

DR MISTY JENKINS

Walter Eliza Hall
Institute for Medical
Research, Australia

CONGRESS MANAGERS

<. Arinex Pty Ltd: Lvl 10, 51 Druitt St, Sydney, NSW 2000
Phone: +61 2 9265 0700

Email: imc19@arinex.com.au

GOLD
PARTNERS

G

GATAN
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HITACHI

Inspire the Next

See you in Sydney this September!

[OTH INTERNATIONAL
MICROSCOPY CONGRESS

IMC

9-14 September 2018

International Convention Centre, Sydney

Register

Now!

BRONZE PARTNERS | MEDIA

PARTNERS

OFFICIAL CONGRESS
SPONSOR AIRLINE

N\eaNTAas

Spirit of Australia

MICROSCOPY |

INOANALYSIS l\hCI‘OSTgDQP} f

IFSM SYMPOSIUM 14 September 2018

The ISFM Symposium will be a Congress highlight that brings our
community together to celebrate the pinnacles of achievement in
the field. We will be joined by Nobel Prize winner and joint winner
of the Eduard Kellenberger Medal, Professor Joachim Frank.
See the full list of speakers on our website.

Visit imc19.com/ifsm-symposium/ to read more.
ymp

INVITED SPEAKERS Line up Announced!

IMC19 will bring together experts and emerging leaders in Microscopy, who will
together create a truly groundbreaking and transformational Scientific Program.
With this, we are very pleased to introduce the Invited Speakers for the Congress.

Visit imc19.com/plenary-and-invited-speakers/ to read more about who will
be joining us.

DISCOUNTED FLIGHTS for IMC19 Delegates

Qantas is delighted to be the major airline sponsor for IMC19. Qantas, in conjunction
with our partner airlines, are offering registered delegates and travel partner’s special
discounted airfares which are easily booked online at imc19.com.

IMC19 SPONSORS & EXHIBITORS

Position your brand at the event where the global leaders in microscopy meet.
For enquiries, contact Drew Whait for more information.
Email: sponsorship@arinex.com.au

Phone: +612 9265 0700

@IMCnews

@IMC19Sydney

imc19_sydney

[
VISIT

imcl19.com

FOR MORE INFORMATION
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Opens December 2017

February 15, 2018

MICROSCOPY &
MICROANALYSIS

August 5-9, 2018 ¢ Baltimore, MD

=MSAREEVYRS e,

Microscopy Society of America Microana lysis Society

www.microscopy.org/MandM/2018

500 rposter presentations over 4 days
>120 companies in the largest microscopy-related exhibit hall in the world
70 FREE Vendor Tutorials
35 named symposia in Physical, Biological, and Analytical Sciences

7 traditional day-long Sunday Short Courses

3 in-depth, pre-meeting Congresses on featured topics,
featuring platform and poster presentations and networking

fascinating Plenary Session speakers (on 50-cent microscopes,
and finding micrometeorites on your roof!)

o+ 1 vibrant, historic, waterfront city (with 650 daily
flights from 70 destinations)

3 MM 2018 in BALTIMORE!
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If you are interested in attending or
sponsoring an ImmunoGold/Silver
Staining Workshop please give us a
call and ask for Stacie Kirsch.

Reactions of Participants:

“We are very enthusiastic and will most
certainly pursue this method!”

“The time for personal advice was
excellent!”

“An abundance of practical info, built on
the necessary theoretical background!”

AURION

Electron Microscopy Sciences is the exclusive
distributor of Aurion products in the United States.

..EMS has it!

CONTACT US FOR MORE INFORMATION...

qutron
icroscopy
ciences

P.0. Box 550 ¢ 1560 Industry Rd.

Hatfield, Pa 19440

Tel: (215) 412-8400 e Fax: (215) 412-8450
email: sgkcck@aol.com

or stacie@ems-secure.com

OUR MAIN INTERACTIVE WEBSITE:
www.emsdiasum.com

w5~ TO REQUEST A COPY
@' 0F OUR CATALOG:
www.emsdiasum.com/
requests/catalog

TO VIEW OUR
#V DIGITAL CATALOG:

catalog.emsdiasum.com

clear, clean, reproducible,
and reliable results
AURION Immuno Gold/Silver Staining

Here at Electron Microscopy Sciences we are very
proud to be the exclusive agents of Aurion, the
leading manufacturer and developer of a complete
line of ImmunoGold Reagents and Accessories in the
Netherlands. Aurion is led by the renowned Dr. Jan
Leunissen, whom many of you may know through
his books that he has written on ImmunoGold
labeling as well as the workshops he teaches
throughout the world.

Over the years the Aurion line has grown and has
been further enhanced to include many unique and
exclusive products not available elsewhere. Today
their line includes not only the more commonly
known reagents for EM and LM but, as well, a newly
introduced line of products such as Silver
Enhancement specifically for EM, Ultra-Small Fab
fragments, Blocking Solutions, and even a line of
donkey gold conjugates.

With all of the new additions to the line up Aurion
and EMS have something for everyone in the
ImmunoGold Field.
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Hitachi High Technologies America, Inc.

ETHOS

Focused lon and Electron Beam System

HITACHI

Inspire the Next

€THOS )
4 ‘
NX5000 The All-New Hitachi ETHOS SEM-FIB
. combines ultra-high resolution imaging and

elemental analysis at low voltages with ion
optics for nm-scale precision processing.

Designed with a variety of applications in mind

* large analytical specimen chamber for numerous accessories

e Automated operation including macro processing

e Time sharing mode for dual simultaneous live imaging and processing
* Real-time analytical 3D segmentation capability

Advanced Microsampling
»  Sample orientation control with Anti Curtaining Effect (ACE) technologies
e 4-axis lift-out function for advanced TEM specimen preparation

Triple-beam system yielding highest-quality results
e Low acceleration voltage processing with noble gas ion beam
»  Selectable ion species (argon/xenon)

200 kv ADF STEM Image of processed
lamella by Triple Beam Ar lon at 1kV

D

Science for a hetter tomorrow

www. hitachi-hightech.com/us Tel. 800-253-3053

© 2018 Hitachi High Technologies America, Inc. All rights reserved.


https://doi.org/10.1017/S143192761800048X



