
Microscopy Used to Discover New, Cool Mineral!  ..........3
Stephen W. Carmichael1,  Mayo Clinic

Material Contrast of Scanning Electron and Ion 
Microscope Images of Metals  ..........................................6

T. Suzukia, M. Kudoa, Y.Sakaia, and T. Ichinokawa,b aJEOL Ltd., 
Akishima, Tokyo, bWaseda University, Tokyo, Japan

Effective Cell Identification and Segmentation in 
Fluorescence Microscopy with New Fluorescent 
Whole Cell Stains  ...........................................................12

Suk J. Hong, Richik N. Ghosh, Thermo Fisher Scientific Inc., 
Rockford, IL

Giving your SEM or FIB a Helping Hand  ..........................16
Neil Rowlands, Oxford Instruments, Concord, MA
Gavin Frayne, Kleindiek Nanotechnik, Tubingen, Germany
Bo Svarrer Hansen, Capres A/S, Lyngby, Denmark

An Introduction to 3D Microscopy Techniques  .............20
Megan MacNeil and Duncan McMillan, Carl Zeiss 
MicroImaging, Inc. Thornwood, NY

Scanning Transmission Electron Microscopy for Critical 
Dimension Monitoring in Wafer Manufacturing  ........... 24

Haifeng Wang*, Jason Fang*, Jason Arjavac**,Rudy Kellner**, *Western 
Digital Corporation, Fremont, CA, **FEI Company, Hillsboro, OR

Nanoelectromechanics of Inorganic and Biological Systems: 
From Structural Imaging to Local Functionalities  .....................28

B. J. Rodriguez,1,2 S. V. Kalinin,1,2 S. Jesse,1 G. Thompson,3 A. Vertegel,3 
S. Hohlbauch,4 R. Proksch4 ,1Mat. Sci. & Tech, and 2Ctr. for Nanophase 
Matl. ORNL, Oak Ridge, TN, 3 Clemson University, SC, 4Asylum Re-
search, Santa Barbara, CA

Spatial Resolution in ACOM–What Will Come After EBSD  ... 34
R.A. Schwarzer, Kappstr. 65, D-71083 Herrenberg, Germany

 INDEX OF ARTICLES

Lab-Tek Chamber Slide for TEM Prep: A Simple, Rapid, 
and Reliable Protocol for In Situ Embedding Monolayer 
Cell Cultures in Epoxy and LR White Resin  ...................38

Gang Ning, Penn State University, State College, PA
Imaging Carbon Nanoparticles in Cells  ........................ 42

Mhairi Gass* & Alexandra Porter**, *SuperSTEM, Daresbury 
Lab., Daresbury,  **Imperial College London, London, UK

Automatic Acquisition and Image Analysis of 2D Crystals  .....48
N. Coudray*, F. Beck**, J.-L. Buessler*, A. Korinek**, A. Karathanou*, 
H. Rémigy***, H. Kihl*, A. Engel***, J.M. Plitzko**, J.-P. Urban*, 
*Université de Haute Alsace, Mulhouse, France, **Max Planck Inst. 
Martinsried, Germany, ***University of Basel, Switzerland

Industry News  ................................................................50
NetNotes  .........................................................................52
Advertiser's Index  ..........................................................62

ABOUT THE COVER

A549 (lung cancer) cells were treated with TRAIL to produce apop-
tosis, as part of a study by Drs. Lisa Johansson, Jarek Meller, Marian Miller 
and Marshall Anderson, to identify the function of a new gene believed 
to regulate some aspects of cell survival. TRAIL, which is sometimes 
used to enhance the efficacy of chemotherapeutic drugs, induces a classic 
apoptotic phenotype, with typical segregation and digestion nuclear and 
nucleolar elements, and cytoplasmic blebbing (shown here). Variations 
in apoptotic phenotypes provide a window into the myriad pathways 
that are activated or suppressed during that complex process. Besides, 
considering the season, the image made us think of snowflakes.
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It is relatively infrequent these days for a novel mineral to be discovered 

in the natural environment (in this context, this implies on the Earth).  On 
the rare events of such a discovery, the new mineral is typically found in 
milligram quantities.   In an article by Ronald Peterson, William Nelson, 
Bruce Madu, and Herbert Shervell,2 they describe the discovery of kilo-
grams of a mineral that had only been synthesized previously, but never 
before detected in the natural environment.  As if that were not impressive 
enough, they went looking for this mineral because they thought it had been 
observed on Mars!

The Mars Exploration Rover Opportunity sent back data indicating 
that some of the soils on the surface of Mars near the meridian were rich in 
magnesium and sulfate.  Peterson et al. looked at the relevant phase diagrams 
and saw that a material with composition MgSO4∙12H2O would be a possible 
mineral under Martian conditions.  This compound was first synthesized in 
1837, and was called Fritzche’s salt after the chemist who first synthesized it.  
This is similar to Epsom salts, technically called epsomite (MgSO4∙7H2O), 
but MgSO4∙12H2O had never been found in the natural environment.  It 
can only exist when and where conditions of temperature and humidity 
allow.  Peterson and a colleague had previously performed low temperature 
experiments and discovered that the compound was MgSO4∙11H2O, not 
MgSO4∙12H2O and was only stable below 2ºC.

Peterson et al., using their knowledge of chemistry and geology, 
reasoned that hydrated magnesium sulfates could exist on the surface of 
the Earth where a saturated solution of magnesium sulfate could be found 
at temperatures below 2°C.  Therefore, they went looking for it in central 
British Columbia (latitude 50° North) at ponds that contained magnesium 
salts. These ponds had been mined in the past to obtain epsomite.  In one 
of these ponds they found a tree trunk with a white precipitate adhering to 

it.  The conditions at this site allowed for a saturated solution of magnesium 
sulfate to be “wicked up” the tree and precipitate as MgSO4∙11H2O in the 
cold winter air.

Since their quest was the result of suspecting that this mineral existed 
near the meridian of Mars, they named it meridianite.  Meridianite has been 
approved as a valid mineral species by the Commission on New Mineral 
Names of the International Mineralogical Association.  An important part 
of establishing the unique 
composition of meridianite 
involved the use of a petro-
graphic microscope to deter-
mine the refractive indices to 
complete the description of 
this material.  They also used 
a microscope in the field to 
distinguish between epsomite 
and meridianite based on 
extinction angle and Becke 
line tests for refractive index 
contrast with oils. They also used a spindle stage to study a single crystal 
of meridianite to accurately determine the three refractive indices and 2V 
of this biaxial (triclinic) mineral.  All this had to be done below 2° C.  The 
photograph shows Professor Peterson examining meridianite with a petro-
graphic microscope outside on a cold day.  The inset micrograph is of crystals 
of meridianite, but one has incongruently melted to shards of epsomite and 
solution. The maximum dimension of the crystals is about 1 mm. 

Professor Peterson and his colleagues are to be congratulated for 
reasoning correctly that conditions on Mars could result in the existence of 
MgSO4∙11H2O and extending that to predict that it could be found in our 
natural environment!
1 The author gratefully acknowledges Professor Ronald Peterson for reviewing 

this article.
2 Peterson, R.C., W. Nelson, B. Madu, and H.F. Shurvell, Meridianiite: A new 

mineral species observed on Earth and predicted to exist on Mars, American 
Mineralogist 92:1756-1759, 2007.

AAPage 3_08n1.indd   1 01/03/2008   4:45:00 PM

https://doi.org/10.1017/S1551929500054249  Published online by Cam
bridge U

niversity Press

http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S1551929500054249&domain=pdf
https://doi.org/10.1017/S1551929500054249


COMING EVENTS
2008
 PITTCON 2008
 March 3-6, 2008, New Orleans, LA
 www.pittcon.org
 American Soc. for Biochemistry and Molecular Biology
 April 3-9, 2008, San Diego, CA
 www.asbmb.org
 Histochemical Society Immunocytochemistry Short Course
 April 5, 2008, San Diego, CA
 immunocytochem.wordpress.com
 Scanning 2008
 April 14-16, 2008, Washington, DC
 www.fams.org
 Course: Analytical & Quantitative Light Microscopy
 May 7-16, 2008, Woods Hole, MA
 lightmicroscopy@GMAIL.COM
 Light Microscopy for the Biosciences
 May 18-23, 2008 Charlston, SC
 middleh@musc.edu
 MAS EBSD Topical Workshop
 May 20-22, 2008, Madison, WI
 johnf@geology.wisc.edu
 MSC/SMC 2008
 May 21-23, 2008, Montreal, QC, Canada
 msc-smc2008.rsvs.ulaval.ca
 Lehigh Microsocpy School 
 June 1-13, 2008, Bethlehem, PA (Multiple Choices)
 www.lehigh.edu/microscopy
 13th Annual Short Course on 3D Microscopy of Living Cells
 12th Workshop on 3D Image Processing*
 June 14-26 & *June 29-30, 2008 Vancouver, BC, Canada
 www.3dcourse.ubc.ca/2008/
 5th Annual CARS Workshop
 June 25-27, 2008, Boston, MA
 bernstein.harvard.edu/events/carsworkshop.html
 SEB 2008 (Society for Experimantal Biology)
 July 6-10, 2008, Marseille, France
 www.sebiology.org/meetings
 Microscopy and Microanalysis 2008
 August 3-7, 2008, Albuquerque, NM
 www.msa.microscopy.com
 American Chemical Society
 August 17-21, 2008, Philadelphia, PA
 help@acs.org
 EMC 2008 Symposium
 August 18-22, 2008, Detroit, MI
 www.emc2008.org/
 14th Electron Microscopy Congress, EMC 2008
 September 1-5, 2008, Aachen, Germany
 www.eurmicsoc.org/emc2008.html
 Neuroscience 2008
 November 15-19, 2008, Washington, DC
 www.sfn.org

2009
 Microscopy and Microanalysis 2009
 August 3-6, 2009, Richmond, VA
 www.msa.microscopy.com

Please check the “Calendar of Meetings and Courses” in the MSA 
journal “Microscopy and Microanalysis” for more details and a much 

larger listing of meetings and courses.
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     The objective of this publication is to provide material of 
interest and value to working microscopists!

The publication is owned by the Microscopy Society of America 
(MSA) and is produced six times each year in odd months, alternat-
ing with MSA's peer-reviewed, scientific journal Microscopy and 
Microanalysis. We greatly appreciate article and material contributions 
from our readers—“users” as well as manufacturers/suppliers. The 
only criterion is that the subject matter be of interest to a reasonable 
number of working microscopists. Microscopy Today has authors from 
many disparate fields in both biological and materials sciences, each 
field with it’s own standards. Therefore MT does not have a rigid set of 
style instructions and encourages authors to use their own style, asking 
only that the writing be clear, informative, and accurate. Length: typical 
article length is 1,500 to 2,000 words plus images, longer articles will be 
considered. Short notes are encouraged for our Microscopy 101 section. 
See our "Instructions to Authors" document on our website.
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