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Techniques and Biological Applications
Assessing Soft-Tissue Shrinkage Estimates in Museum Specimens Imaged with Diffusible Iodine-Based Contrast-Enhanced 
Computed Tomography (diceCT) by BP Hedrick, L Yohe, AV Linden, LM Dávalos, K Sears, A Sadier, SJ Rossiter, KTJ Davies, and 
E Dumont, Microsc Microanl | doi:10.1017/S1431927618000399

Diffusible iodine-based contrast-enhanced micro-computed 
tomography (diceCT) allows visualization of organismal 
soft-tissue cheaply and non-destructively, thus giving compar-
ative biologists a new toolkit for assessing morphological 
variation. As it is impractical to collect fresh specimens, 
comparative morphologists primarily use museum collec-
tions to visualize features across a wide range of species, but 
the consequences of preparation and storage are not well 
understood. We report soft-tissue shrinkage in the brains and 
eyes of five bat species from museum collections and compare 
this to shrinkage found in specimens of six freshly-collected 
species. Although the magnitude of shrinkage in the museum 
specimens did not increase over four weeks of stain time in 
iodine, the brains and eyes of museum specimens shrank 
considerably prior to placement in iodine in comparison with 
field-collected specimens. While the cause of shrinkage in these 
specimens remains unknown, we caution against study designs 
that combine fresh and museum specimens. Future work is 
needed to generate a correction factor that will enable incorpo-
ration of museum collections in these studies.

Techniques and Material Applications
Characterization of Lithium Ion Battery Materials with Valence Electron Energy Loss Spectroscopy by FC Castro and  
VP Dravid, Microsc Microanal | doi:10.1017/S1431927618000302

Electron Energy Loss Spectroscopy (EELS) is an excellent tool for 
studying lithium ion battery materials (LIB), providing direct information 
on lithium content, transition metal oxidation state, and oxygen bonding. 
However, practical EELS analysis can be challenging because of stringent 
constraints on sample thickness, carbon contamination, and sensitivity to 
the electron beam.

The valence EELS region (<15 eV) encompasses supplementary features 
useful for ‘fingerprint’ analysis and spectrum imaging when facing such 
challenges. The well-known LiCoO2 cathode, for example, has a notable 
valence EELS feature from 8–9 eV. This feature has a significantly higher 
jump ratio than the Li-K edge, enabling analysis of noisy spectra due to 
a thick sample or minimized electron dosage. Spectrum imaging of this 
valence EELS feature also yields maps that more accurately represent the 
morphology and distribution of LiCoO2 particles than mapping of the Li-K 
edge, especially in thick sample regions. These advantages may be useful 
for sample quality control, post-acquisition analysis of data, and further 
developments of LIBs and related energy storage systems.

Mid-sagittal section of museum specimen of Glossophaga soricina (Pallas’s 
long-tongued bat) head after three weeks in I2KI stain, demonstrating complete 
penetration after only several weeks in stain. The black space surrounding the brain 
shows the degree of shrinkage present in the specimen. Anatomical structures are 
outlined to orient the specimen. Scale bar = 4 mm.

EELS spectrum image of LiCoO2 particles, using the 2nd derivative 
of the 8–9 eV valence EELS feature. The morphology and distri-
bution of LiCoO2 is accurately shown, even in the center region 
where the sample thickness is > 200 nm. The spectrum image also 
distinguishes between LiCoO2 and the underlying carbon support, 
which is useful when studying materials mixed with carbon 
compounds for cycling in a battery.
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Electron Source Brightness and Illumination Semi-Angle Distribution Measurement in a Transmission Electron Microscope 
by F Börrnert, J Renner, and U Kaiser, Microsc Microanal | doi:10.1017/S1431927618000223

Electron source brightness is an important parameter of an electron 
microscope. Simple and reliable brightness measurement routes are not 
easily found. A method to determine the illumination semi-angle distri-
bution in transmission electron microscopy is even less well documented. 
Herein, a facile way to measure the illumination semi-angle distribution 
and subsequently the electron source brightness in TEM is shown. The 
basic principle is to evaluate the information limit via Young’s fringes tests 
for different defoci. We found that it is not sufficient to measure just one 
defocused value, rather it is necessary to include the higher order geomet-
rical aberrations, as well as the other dampening envelope functions into 
the fit. The measurement method is demonstrated with the help of the 
SALVE instrument fitted with a FEI X-FEG with monochromator, for 
which a reduced axial brightness of 1.8 108 A/(m2 sr V) was measured.

Scheme for the illumination dampening mechanism. The gray shading 
represents parallel illumination originating from two discrete source 
points and thus shows an angular distribution with just one discrete 
angle.
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New to the Advances in Microscopy and Microanalysis book series!

www.cambridge.org/us

800.872.7423

Scanning Electron 
Microscopy for the 
Life Sciences
Heide Schatten
University of Missouri, Columbia

US$120.00: Hb: 978-0-521-19599-7: 312 pp

Recent developments in scanning electron 
microscopy (SEM) have resulted in a wealth 
of new applications for cell and molecular 
biology, as well as related biological 
disciplines. It is now possible to analyze macro molecular complexes 
within their three-dimensional cellular microenvironment in near 
native states at high resolution, and to identify specifi c molecu les and 
their structural and molecular interactions. New approach es include 
cryo-SEM applications and environmental SEM (ESEM), staining 
techniques and processing ap plications combining embedding and 
resin-extraction for imaging with high resolution SEM, and advances 
in immuno-labeling.  With chapters written by experts, this guide gives 
an overview of SEM and sample processing for SEM, and highlights 
several advances in cell and molecular biology that greatly benefi ted 
from using conventional, cryo, immuno, and high-resolution SEM.

About the series
The Press currently publishes the Microscopy and Microanalysis (MAM) 
journal in conjunction with the MSA, which reaches 4,000 microscopists 
and is affi liated with 12 international microscopy societies. The series 
would be a natural development from this journal, and will take a 
broad view of the discipline, covering topics from instrumentation to 
imaging, methodology and analysis across physical science, materials 
science, biology and medicine. Books commissioned for the series will 
range from advanced undergraduate textbooks through to research 
and practitioner oriented monographs for researchers. The series 
aims to produce a coherent source of material, encouraging the 
communication and exchange of ideas across these divergent fi elds, 
ensuring that the series appeals to a broad community in the physical 
and life sciences.

Forthcoming titles in this series:

Microscopic Nanocharacterization of Materials 
by Michael Isaacson

Energy Filtered Electron Microscopy and Electron Spectroscopy 
by Richard Leapman

Dynamic Transmission Electron Microscopy 
by Nigel Browning, Thomas LaGrange, Bryan Reed, 
Henning Stahlberg, Bradley Siwick
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IMC19
19TH INTERNATIONAL 
MICROSCOPY CONGRESS 

9–14 September 2018
International Convention Centre, Sydney

See you in Sydney this September!

Meet our world renowned 
PLENARY SPEAKERS

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. The IFSM Symposium 
will comprise of the presentation of the IFSM Awards 2018, and special 
plenary lectures by the awardees including Nobel Prize winner and 
joint winner of the Eduard Kellenberger Medal, Prof Joachim Frank.  
See the full list of speakers on our website. 
Visit imc19.com/ifsm-symposium/ to read more.

DETAILED PROGRAM Now Available
We are excited to announce that the IMC19 detailed program is now available on the 
website. IMC19 is your chance to meet and interact with the world’s most inspiring 
and prominent invited speakers, who will present on various symposia topics including 
Structure and Function of Cells and Organelles; Metals and Alloys; Data Management; 
In-situ, Environmental, and Time-Resolved Microscopies and many more. Over 
1,500 contributing authors will present their research and findings through a range of 
informational platforms, including digital posters, and oral presentations. 
Visit imc19.com/program for more information.

PRE-CONGRESS WORKSHOPS Registration Available
Make the most of your time at IMC19 and extend your knowledge in areas such as Correlative 
Microscopy; Atom Probe Microscopy; Data Visualisation and Analysis; and Sample 
Preparation. The Pre-Congress Workshops will be held offsite at local universities on Saturday 
8 September and Sunday 9 September 2018. 
Visit imc19.com/workshops for more information.

DISCOUNTED FLIGHTS for IMC19 Delegates
Qantas is delighted to be the Official Congress Airline Partner 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/flights.
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