S ONQUuOQC ™

\& &N
(= N =]
(= =]
=5
a e
i
D
<z
¥
AL

Volume 27,




N

Our electron microscopy supplies are
“Taylored” to fit your application and budget!

Powerful binocular compound and
stereo microscopes for your
laboratory needs. Add a
MicroCam camera and have sharp,
accurate pictures from your L.M.

Variety of SEM sample preparation
supplies for your requirements in
the laboratory. A selection of
adhesives for mounting the sample
onto the SEM stub, both dry and
wet., thin and thick. Grids for
sample mounting and storage
boxes for storing grids.

Custom detectors and assemblies
for OEM’s and a Beam Current
Detector that allows for the beam
current to be measured without
moving the sample.

Sample and lens cleaning supplies.
Clean your delicate lenses with
nonabrasive lens tissue.

Accessorize your SEM with many
precision made quality supplies
which are competitively priced.

Highly recommended accessories
for your microscope, the trap
prevents oil backstreaming from the
pump. Monitor with the vacuum
monitor.

Call to request our new catalog scheduled to be out in Winter ‘96!
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* Binocular Microscopes
* Low Magnification Device
* Polaroid® MicroCam™

¢ Carbon Conductive Tabs
e Carbon Paint

* Carbon Tape

e Coater Handles

* Conductive Copper Tape
* Grid Storage Boxes

¢ Grids, 3mm

¢ Lift-N-Press Adhesive Tabs
* Roll-N-Mix

* Silver Epoxy

¢ Silver Paint

¢ Silver Pen

¢ Custom-
¢ Electron Detectors
* Machined Sample Devices
* EMF Gaussmeter/Detector
* Pneumatic Beam Current Detector

* Ross Optical Lens Tissue

¢ Filaments

* Light Pipe Scintillators

* Sample Boxes, Regular & Tall

¢ Scintillators

* SEM Resolution Test Sample

* SEM Sample Holders, Universal
* SEM Specimen Mounts

* Foreline Traps
¢ Yacuum Monitor

M.E. Taylor Engineering, Inc.
21604 Gentry Lane * Brookeville, MD 20833

Phone: 1-301-774-6246 » FAX: 1-301-774-6711 * E-Mail: Metengr@aol.com

VISA AND MASTERCARD NOW ACCEPTED!.

_J

- |




TSEM OFFICERS
1995-1996

President:

MITCHELL D. McCARTNEY

EM Unit, RO-11

Alcon Laboratories, Inc.

6201 South Freeway

Ft. Worth, Texas 76134-2099
(817)551-4620 FAX (817) 551-4584

President Elect:

ANN E. RUSHING

Department of Biology

Baylor university

P.O. Box 97388

Waco, TX 76798-7388

(817) 755-2911 FAX (817) 755-2969
E-mail: ANN_RUSHING@BAYLOR.EDU

Past President:

LOUIS H. BRAGG

Department of Biology

University of Texas at arlington

P.O. Box 1948

Arlington, Texas 76019
(817)273-2402 FAX (817)273-2855

Secretary:

JOSEPHINETAYLOR

Department of Biology

P.O. Box 13003, SFASU

Nacogdoches, Texas 75962-23303

(409) 468-2268 FAX (409) 468-1226
E-mail: F__TAYLORJ@TITAN.SFASU.EDU

Treasurer:

LYDIA SHANKS

Department of Pathology/EM Lab
M.D. Anderson Hospital

P.O. Box 301051

Houston, Texas 77230

(713)792-3310  FAX (713) 794-1695

Treasurer Elect:

DAVID B. CANTU-CROUCH

EM Unit, RO-11

Alcon Laboratories, Inc.

6201 South Freeway

Ft. Worth, Texas 76134-2099
(817)551-4620 FAX (817)551-4584

Program Chairman:

JOE B. DIXON

Department of Soil and Crop Sciences
Texas A&M University

College Station, Texas 77843-2474
(409) 845-8323  FAX (409) 845-0456

Program Chairman Elect:
ROBERT SPEARS

Department of Biomedical Sciences
Baylor College of Denistry

3302 Gaston Avenue

Dallas, Texas 75246

(214) 828-8297

APPOINTED OFFICERS

Corporate Member Representative:
JOL. LONG

Philips Electronic Instruments, Inc.
1410 Gemini

Houston, Texas 77058

(713) 480-4015 FAX (713) 480-2708

Student Representative:

MICHAEL R. JOHNSON

Department of Biology

University of Texas at Arlington

P.O. Box 19498

Arlington, Texas 76019

(817) 273-2871 FAX (817) 273-2855
E-mail: MRJ0172@UTARLG.EDU

TSEM Journal Editor:

DAVID C. GARRETT

Department of Biological Sciences
University of North Texas

Denton, TX 76203-5218

(817) 565-3964 FAX (817) 565-4136
E-mail: DGARRETT@GAB.UNT.EDU

Lontents

TEXAS JOURNAL OF MICROSCOPY
VOLUME 27, NUMBER 2, 1996
ISSN 0196-5662

David C. Garrett, Editor
Department of Biological Sciences, University of North Texas, Denton, TX 76203

Official Journal of the Texas Society for Electron Microscopy
“TSEM - Embracing all forms of microscopy.”

Advertiser’sIndex ......... ... ... ... ... ... 36
President’sMessage ...............oiiiii 37
Treasurer’sReport ........ ... ... . 39
AbBSIracts . ... ... 42
CorporateMembers ................ .. .. . . 48
Information ForAuthors ................ .. ... ... ... ....... 51
MSA Application ForMembership ........................... 54
TSEM Application For Membership .......................... 57
Editorial Policy ....... ... ... . .. . 60
Answer to “What Is It” from Tex. J. Micros. 27:1 ................ 60
MSA Certification Examinations ............................ 64
WhatIsIt? ....................................:..Back Cover
ON THE COVER

Sporogonic stage of the protozoan parasite Hepatozoon canis isolated from
the hemocel of a Rhipicephalus sanguineus tick. Arrows indicate junctions
of the two plates which constitute the wall of the parasite. Bar=0.5um.
Cover courtesy of Robert E. Droleskey, USDA, ARS Food & Feed Safety
Research Unit, College Station, TX 77845

Tex. J. Micros. 27:2, 1996 35




ELECTRON MICROSCOPY TECHNICIAN

Materials Science and Engineering
University of Texas at Arlington

The Materials Science and Engineering Graduate Program at The University of Texas
at Arlington is looking for an individual specializing in electron microscopy with
emphasis in Transmission Electron Microscopy, Scanning Electron Microscopy and
Electron Probe Microanalysis. The individual must have a proven record of working
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clude operation and maintenance of TEM, SEM and Electron Microprobe.

Individuals interested in the position may send a letter of application, a resume and

contact information to:

Prof. Pranesh Aswath

Materials Science and Engineering Program

P.O. Box 19031

University of Texas @ Arlington Arlington, TX 76019.
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President’s Message

‘ x ’ e have heard this phrase in various contexts
for a number of years. Similar to many
messages that we hear constantly, the mes-

sage has lost its impact. Unfortunately, scientists have
quit listening either because they have tuned it out or
have been beaten down by the all too familiar calls for
cut backs in funding, shutting down facilities and un-
employment. These situations have moved from the in-
frequent to the common. Scientists used to be shocked
and saddened. We now lower our heads in acknowledg-
mer/lt and tell of other colleagues in the same position.

Reality 1s that the number of people who practice the
art and science of electron microscopy is declining. We
have two choices. The first choice is that we can bow
our heads and trundle down the road as a defeated army.
Alternatively, we can dig in, reach out and convince the
powers that be that chemical and molecular composi-
tion without morphology does NOT tell the whole story.

Communication is the key. Communicate with fund-
ing agencies and the money controllers within your in-
stitutions and tell them how vital your work is. Com-
municate with your colleagues from other disciplines
and show them how morphology and the myriad of
other data that microscopists generate will complement
and enhance their work. Finally, communicate with the
general public. Begin with your neighbors and friehds
who probably have no idea what you really do. See if
the local education facilities know what microscopists
contribute to the world. Communication will allow us

| to continue to practice the art and science that we have
devoted a great deal of our lives to.

What has this got to do with the Texas Society for Elec-
tron Microscopy? Obviously, I believe it has a lot to do
with our Society. Substitute the words, “Texas Society
for Electron Microscopy” for Scientific Funding in the
title of this column. If we are to survive as a Society,
and in the recent past this has been an active topic of
discussion, we need to come together and move forward.
TSEM is a Society of the members, not just the Execu-
tive Council. The Executive Council is elected by the
members to make the decisions necessary to make
TSEM function. The Executive Council of this Society
is a dedicated group of individuals that devote many

!!Science Funding is in Crisis!!

long hours making it possible for us to have meetings
and run the business of our Society. However, they can’t
do that without the members help. Help is getting your
abstracts in by the deadline so that the Program Chair
and Journal Editor don’t have to start making telephone
calls to try to get enough presentations for the meeting.
Help is setting an example by having our senior scien-
tists present their work. Help is not only suggesting work-
shops and speakers but volunteering to give a workshop
or be a keynote speaker. Help is attending the meetings
in order to share your expertise with your colleagues.
Help is being involved in your Society.

I believe that we have scientists in this society that eas-
ily rival the expertise in any scientific society in the world.
However, we have all become complacent regarding
TSEM because of other concerns. The time has arrived
for us to lose our complacency. If we don’t, in the not
too distant future scientists will mention that there USED
TO BE a microscopy society in Texas. Accordingly, I
challenge all the members of TSEM to come out and sup-
port your Society so that when I write my last President’s
Message I can once again easily speak of a revitalized
organization that sees a bright and healthy future.

Sincerely,

Mitchell D. McCartney
President, 1996-97
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Treasurer’'s Report

TEXAS SOCIETY FOR ELECTRON MICROSCOPY
TREASURER’S REPORT
For Period Ending September 30, 1996

ASSETS ON JANUARY 1, 199%6:

Checking Account No. 1882774506 . ...... .. ... ... ... ...iiiiiii. ... $5,545.28
Certificate of Deposit No. 1882289323 (Formerly C.D. No. 113515) ........ $4,079.37
O AL ottt ittt ittt teeeeoneeeeneaneunansonsesesssnesasnansosnssnss

CHECKING ACCOUNT RECEIPTS:

DS .. $3,421.00
Spring 1996: Meeting Registration .................................. $1,665.00
Exhibitors, Donations ............... ... ... .. ... ......... $400.00

GUESE .ot $125.00

Journal Advertisements 26:2 ... ... .. ... $500.00

Journal Advertisements 27:1 . .......... ... .. . .. . ... $2,375.00

Checking Account Interest (Account No. 1882774506) ...................... $61.55
0
Rollover Interest on Certificate of Deposit No. 1882289323 ................. $205.17

EXPENSES:

Journal Advertisement: 27:1 ... ... .. $1,890.49
Office EXPENSEs .. . ...t $76.55
Mailouts .. ... $700.00
New Post Office BOX ... ... $58.00
Plaque . ... .. $56.10
New Student ACCOUNE .. ... ittt $150.00
New Sec. Account ..................... G $800.00
President ACCount . .......... ... $99.99
Two Speakers & Travel (Fall ‘96 Meeting) .................. ..., $300.00
Hotel for Speakers ........ ... $511.48
Spring 1996: Student Competition/Travel .............................. $672.00
Hotel ... .. $1,706.25

Meeting Miscellaneous & Refreshments ..................... $76.88

Service Fees & Deposited ItemFee . ......................... $10.10

O AL ot i i ittt i ittt it eeeietiannertennnnsonneesnnnnnnns
ASSETSASOFSEPTEMBER 1,1996 . ...coutiiiiiieiiiiiiiiiiienneneerannnnns
Certificate of Deposit No. 1882289323 . .......... ... ... ... ........... $4,079.37
Checking Account No. 1882774506 .. ... ... ... i $7,190.16
O AL it i ittt ittetsrenerereessnnnsanenaeasennnnnneeens

..... $9,624.65

..... $8,547.55

..... $7,107.84

....$11.269.53

....$11,269.53
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Announcing

SCANNING 97
April 19-22, 1997

The Foundation for Advances in Medicine and Science, Inc. and
SCANNING, The Journal of Scanning Microscopies are pleased to announce
that the Ninth Annual SCANNING meeting will take place in

Monterey, California, USA
at the DoubleTree Hotel at Fisherman’s Wharf
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SCANNING 97

April 19-22, 1997 at the DoubleTree Hotel at Fisherman's Wharf, Monterey, California, USA

The ninth annual SCANNING meeting, sponsored by the Foundation for Advances in Medicine and Science, Inc., and SCANNING,
The Journal of Scanning Microscopies, will be held Saturday, April 19 through Tuesday, April 22, 1997, at the DoubleTree Hotel
at Fisherman's Wharf, Monterey, California, USA. The international conference covers a wide range of topics related to scanning
electron microscopy with a forum for the discussion and exchange of information. More that 180 papers will be presented in the
areas of confocal microscopy, methodologies and new developments, applications of SEM in forensic science, food structure,
cryo-SEM, semi-conductor devices, pharmaceutics and related areas. The program will feature a new format accommodating your
Saturday night stay, new short courses, as well as invited and contributed scientific papers, posters, an extensive exhibit hall
showing the most advanced equipment and services available in SEM and related fields, student awards and a $500 cash drawing.

Papers are now being solicited for oral and poster presentation and must be received at SCANNING/FAMS no later than
February 10, 1997, via E-mail, mail or fax at the address indicated below. Abstracts will be published in the Proceedings Issue of
SCANNING®, The Journal of Scanning Microscopies, available at the meeting. In addition, full-length manuscripts may be sub-
mitted for peer review to SCANNING® for publication in one of the regular issues which appear eight times a year. Presentation
for contributed papers will be limited to 20 minutes unless an exception is made by the Program Committee.

For general meeting information and official SCANNING 97 abstract forms, contact:
Mary K. Sullivan at FAMS, Inc.
SCANNING 97 Program Committee

Box 832, Mahwah, NJ 07430-0832, USA
Phone (201) 818-1010, Fax (201) 818-0086

Session Topics:

Advances in confocal and related
optical microscopies

Applications in marine science
Automated diagnostic microscopy
Biological applications
Biomaterials

Cell surface labelling techniques
Cryo-SEM

For technical program information,
contact any member of the Program
Committee:

Robert P. Becker

University of Illinois Medical Center
Chicago, Illinois 60612

Phone (312) 996-7215

Fax (312) 413-0354

E-mail: rpbecker @uic.edu

P.C. Cheng

State University of New York, Buffalo
Buffalo, New York 14260

Phone & Fax (716) 645-3868

E-mail: elepcc @amil.eng.buffalo-edu

E-mail: fams @holonet.net
Internet: http: //www.scanning-fams.org

Electron/Instrument Interaction Modeling in the SEM

Low Pressure SEM

Food Structure and Functionality

Forensics Applications in SEM

Image analysis, digital processing and
stereology /

Low-voltage, high-resolution SEM — theory
and practice

Materials applications including
microstructure of materials

Beverly Giammara

Medical College of Ohio

Toledo, Ohio 43699-0008

Phone (419) 381-4996, Fax (419) 385-6351
E-mail: bgiammara @gemini.mco.edu

David G. Howitt

University of California, Davis

Davis, California 95616

Phone (916) 752-1164, Fax (916) 752-4343
E-mail: dghowitt@ucdavis.edu

David C. Joy

University of Tennessee at Knoxville
Knoxville, Tennessee 37996-0810
Phone & Fax (423) 974-3642
E-mail: joy@utkvx.utk.edu

Monte Carlo simulations in SEM and in
electron beam lithography

Pharmaceutics

Polymer microscopy and microanalysis
Scanning probe microscopies —
including AFM and STM
Semiconductor devices, material and
process characterization

3-D imaging and reconstruction

Michael T. Postek, Jr.

National Institute of Standards
and Technology

Gaithersburg, Maryland 20899

Phone (301) 975-2299

Fax (301) 948-4081

E-mail: postek @sed.eeel.nist.gov

William P. Wergin

Natural Resources Institute
Agricultural Research Service
USDA, Beltsville, Maryland 20705
Phone (301) 504-9027

Fax (301) 504-8923

E-mail: wwergin @ggpl.arsusda.gov




Abstracts

INVITED SPEAKER

HEALTHY MUSCLE, HEALTHY MICROSCOPY AND TEXAS SOCIETY FOR
ELECTRON MICROSCOPY GROWTH. M.A. GOLDSTEIN, Baylor College of
Medicine, Department of Medicine, Houston, TX 77030.

Muscle is very important to us. Locomotion is what characterizes animals. Muscles
comprise at least half of our body mass, and so it is not surprising that our muscle tone
influences our general health. Muscle cells are large, second only to nerve cells in length.
They vary in size and shape and composition depending upon the functional demands of
the muscle. The pattern of organization of muscle, both at the whole animal level and the
cellular level, reflects that we live in a 1 g or 1 gravity environment. Muscle cells are
flexible. Muscle cells are adaptable and respond to changes in workload. Muscles vary in
their speed of response. Muscle responds not only by increases or decreases in mass but
also in the relative composition of the various proteins that make up the muscle cell.
Finally, as we learn more about muscle and how it works at the cellular and molecular
level, it is possible to train muscles in very specific ways to maximize the functional
capacity of the muscle. There is a lot that we do not know about developing muscle or the
extent to which the genetic evolution of muscle continues.

Part Two - Healthy Microscopy: Microscopy is and will be in the foreseeable future
very important to us. Over half of our brain is devoted to visual processing. The ability to
extend our vision using microscopes will continue to be an essential part of global science.
We continue to extend the range of vision of microscopes. We continue to harness new
kinds of radiation for illumination. There are improvements in lens design arid image
capture.

Part Three - TSEM Growth: Scientific societies that continue to thrive in our fast
paced world of scientific change will be those that are flexible and adaptable, can vary in
size and shape, will be highly specialized but at the same time be responsible to multi-
purpose situations. The effective metaphor to embrace will be that of seeing a society or
organization as a living organism capable of dynamic change in response to different
environments and capable of some degree of evolution.

MATERIALS SCIENCES
PLATFORM PRESENTATION—SPRING 1996

TEM CHARACTERIZATION OF MESOSCALE SEMICONDUCTOR
STRUCTURES OF QUANTUM-CONFINED CdS ON DNA. Young G. ;
Rho,' Yandong Chen,' Russell F. Pinizzotto,' Shelli R. Bigham,” Xin Li,* /
Jeffery L. Coffer,” Irma L. Pirtle,’ Robert M. Pirtle,® 'Materials Science
Department, University of North Texas, Denton TX 76203. 2Department of
Chemistry, Texas Christian University, Fort Worth, TX 76129. *Department
of Biological Sciences, University of North Texas, Denton TX 76203.

Mesoscale semiconductor structures composed of quantum-confined
CdS (Q-CdS) nanoparticles were fabricated on polynucleic acids (DNA).
pUCLeud, plasmid and linearized, and $X 174 RF II DNA were used as
templates to control the overall shape and size. The mesoscale structures were
fabricated in three steps. First, Cd** was mixed with DNA in solution to form
DNA/Cd** complexes. Second, the complex solution was dropped on
amorphous carbon films supported by Cu TEM grids. Third, air-dried grids
were exposed to H,S gas to form the desired Q-CdS nanoparticle array.
Analytical transmission electron microscopy and high resolution electron
microscopy (HREM) were used to characterize the mesoscale structures.
Repeated experiments using varying DNA and Cd** concentrations revealed
that Cd?* induces bundling of the DNA structures. However;‘somie isolated
DNA/CdAS mesoscale structures were also observed. Bright field imaging
showed that the size of the DNA/CAS structure was approximately 30%
smaller than the size calculated assuming 3.4 A per basepair. HREM results
show that the mesostructures consist of assemblies of Q-CdS nanoparticles
with an average diameter on the order of 5 nm. Selected area electron
diffraction patterns of the CdS on DNA were consistent with the diamond
cubic (Hawleyite) phase. These experimental results demonstrate that
mesoscale semiconductor nanostructures of Q-CdS can be fabricated using
different DNA sizes and shapes.

42 Tex. ). Micros. 27:2, 1996

TEM AND SEM ANALYSIS OF PARTICLE CONTAMINANTS ON AN
INTEGRATED CIRCUIT DEVICE D. Xu, R.F. Pinizzotto, J. A. Sees* and D.
Dickson*, Dept. of Materials Science, University of North Texas, Denton,
TX 76203. *Texas Instruments Inc., Dallas, TX 75265.

Particle contamination control in the microelectronics industry is a critical
manufacturing issue. Even submicrometer sized particles cause yield loss and degrade
the integrity of the devices. With its excellent chemical sensitivity and spatial
resolution, TEM is an ideal tool for submicrometer particulate contamination analysis.
However it is not generally used due to the difficulty of sample preparation. We have
developed a technique for contamination analysis using TEM. Particle contamination
in integrated circuit (IC) processing chemicals were analysed and the results were
presented at the TSEM meeting last Fall. The same technique was recently applied to
investigate particle contamination on an integrated circuit (IC) device itself. Device
chips were rinsed in ultrapure water, The water was filtered and the particles were
collected on a Nuclepore polycarbonate filter. Particles were transferred onto a thin
carbon film for TEM analysis. A blank water sample was also prepared to monitor
particles in the ultrapure water. The main results are: (1) one type of contaminant
consists of clusters of very tiny particles; XEDS shows the main components are Si
and /or Al; (2) the second type of contaminant is about 3-10 pm long and 0.4-0.7 pm
wide and is composed of light elements. Particles were also examined using SEM, and
the results are consistent with the TEM results.

MICROSTRUCTURE AND CHARACTERIZATION OF POROUS
SILICON. Yandong Chen', Young G. Rho', Russell F. Pinizzotto', Beata
Sweryda-Krawiec?, and Jeffery L. Coffer?, 'Materials Science Department,
University of North Texas, Denton, TX 76203. “Department of Chemistry,
Texas Christian University, Fort Worth, TX 76129.

We have used conventional and high resolution transmission electron
microscopy to characterize micropore and mesopore structures of porous Si
layers. The porous Si layers are formed by anodic electrochemical etching in HF
solution for 30 minutes. After being dried in a stream of nitrogen, two pieces of
anodized Si were glued together face-to-face to protect and strengthen the porous
layers. The samples were prepared by a mechanical polishing technique using a
tripod polisher to prevent chemical contamination and disclose the original
structure of the porous layers and interfaces. Structural characterization was
carried out using conventional bright field and dark field imaging, and high
resolution lattice imaging. This is the first time that the structure entire porous
Si layer was seen clearly, from the porous Si/Si interface to the surface. The
thickness of the porous Si layers ranges from 2 to 5 ym. Rough interfaces have
been observed. Using electron diffraction, the outmost layers were found to be
amorphous while the material near the interface is polycrystalline. We believe
these results will be useful in understanding the mechanisms of the
photoluminescence of porous Si.

THE ROLE OF MICROSCOPY IN IMPROVING THE SUPERCONDUCTING
PROPERTIES OF THE MATERIALS. M. K. MIRONOVA, Texas Center for
Superconductivity, University of Houston, Houston, Texas 77204 -5932.

The discovery of High Temperature Superconductors (HTS) in several types
of ceramic materials have been considered one of the most exciting developments
in modern physics, with promising technological applications. In this talk, the brief
description of the phenomenon of superconductivity and its characteristics such as
the critical temperature T¢, the critical magnetic field He and the critical current
density J¢ will be given, as well as the steps taken to improve HTS properties. One
of these steps, the melt-texturing process, is extremely important for achieving the
high J¢ values in the applied magnetic field. Potential and current application areas
of the HTS will be presented. The role of microscopy in improving the
superconducting properties of the HTS is discussed using YBazCu307.x (Y-123)
superconductor, the most studied material in the HTS family.

For practical applications, melt-textured Y-123 superconductor has to carfy=
currents up to 106 A/cm?2 in magnetic fields up to 20 T. This performance can be
achieved by introducing high densities of pinning centers into the superconductor.
Microstructural features such as twins, dislocations, stacking faults, inclusions and
associated defects have been reported to act as_pinning sites. In order to determine
the _effestiveness of these pinning centers; TEM studies of undeformed and
deformed melt-textured Y-123 with and without Ag and Y2BaCuOs5 (Y-211)
additions were performed and the computed J¢ was correlated with experimental
data. According to the obtained results, further enhancement in J¢ values can be
achieved by a combination of Y2BaCuO5 additions and mechanical deformation.

Based on the TEM analysis of the dislocation structure of low-angle grain
boundaries in melt-textured Y-123, most of these boundaries are found to be
strongly coupled. Short pieces of the boundaries which compensate for large
strains between grains are shown to contain several sets of closely spaced
dislocations, resulting in a weak link behavior. However, the influence of these
pieces on the J¢ of the total boundary and thus on the bulk J¢ is very small.



MATERIALS SCIENCES
POSTER PRESENTATION—SPRING 1996

JAROSITE AND HEMATITE IN PALAGONITIC TEPHRA FROM
HAWAII: MORPHOLOGY AND CHEMICAL COMPOSITION, D. C.
GOLDEN', D. W. MING?, AND R. V. MORRIS?, 'Dual Inc. and NASA-JSC,
Houston, TX

Hematite or jarosite when mixed with unweathered volcanic tephra can
simulate the reflectance properties of certain Martian surfaces. Jarosite and
hematite are two minerals which are found in some tephra particles on Mauna
Kea volcano in Hawaii, thereby making them natural Martian spectral analogs.
Hematite occurs as nanometer to micrometer sized particles, and the particle
size has an important bearing on the reflectance properties of the mineral. The
particle size and mineralogy of nanometer-sized hematite (np-Hm) can best be
characterized wusing high resolution transmission electron microscopy
(HRTEM). An example is the HWMK12 basaltic tephra sample which exhibit a
well formed palagonitic rind which consists of np-Hm particles. Such a rind
can be formed by accumulation of nanometer-sized magnetite particles due to
‘dissolution of the glass matrix and subsequent oxidation of the magnetite to
hematite.  Jarosite generally occurs as micrometer-sized particles (e.g.,
HWMK26) can thus be characterized using scanning electron microscopy and
electron microprobe. The characteristic morphological differences of jarosite
found in different locations of the same basaltic tephra particle may be related to
the minor compositional differences of jarosites.  Such compositional
differences were observed by electron microprobe analysis of the cut and
polished surfaces of jarositic tephra particles. Local chemistry of the
precipitating solutions can dictate the composition of the precipitating sulfate
minerals. The jarosite in these tephra particles have resulted from sulfuric acid
attack of the minerals in the tephra particles and not by oxidation of indigenous
sulfides as the parent basalt was devoid of sulfide minerals.

MAGNETIC OXIDES IN THE COARSE CLAY FRACTION OF TWO
BRAZILIAN SOILS. S. R. TEIXEIRA*, J. B. DIXON and G. N. WHITE, Soil and
Crop Sciences Dept., Texas A & M University, College Station, TX 77843-2474.
The coarse clay fractions of two horizons (B23 and B3/C of soils, field classified
as Oxisol and Alfisol, respectively) from Presidente Prudente county, Sio Paulo
State, Brazil were examined by x-ray diffraction (XRD) and transmission electron
microscopy (TEM) to determine the mineral composition and morphology. High
gradient magnetic separation (HGMS) was used to concentrate the magnetic fraction
in the coarse clay of sample B3/C. Although both coarse clay fractions have similar
mineral suites their concentrations are much different. The Oxisol is very kaolinitic
with low concentrations of vermiculite (present only in sample B23), quartz, anatase,
hematite, rutile, maghemite, zircon, ilmenite and feldspar. The relative x-ra
diffraction peak intensities of the Alfisol sample suggest that anatase and quartz are
more concentrated than mica, kaolinite, gibbsite (present only in sample B3/C),
hematite, rutile, zircon and maghemite observed in it. Magnetite is a possibility but
the setting suggests maghemite. In both samples, hematite and anatase are the most
abundant iron and titanium oxides detected by XRD. The morphology of the grains
and lattice fringes, observed in photomicrographs confirm the presence of titanium
and jron oxides in these samples. Lepidocrocite is confirmed by lattice fringes
(~0.63 nm) and by morphology (laths) in several pictures of sample B23. Goethite
with lath-like morphology and (010) lattice fringes at ~1.0 nm also was observed.
Relative XRD peak intensities suggest that anatase, hematite and quartz (with
adsorbed magnetic material or trapped by steel wool) are concentrated in the
magnetic fraction, while mica, kaolinite and vermiculite are concentrated in the non-
magnetic fraction. The sand and silt fractions of both soil samples consist essentially
of quartz. Small amounts of titanjum oxides (anatase, rutile and ilmenite), iron
oxides (hematite, maghemite and goethite), zircon and feldspar also were detected
by XRD and/or TEM.
* 8. R. Teixeira is Assistant Professor on leave from Universidade Estadual Paulista
- UNESP, Presidente Prudente, S3o Paulo State, Brazil, and acknowledges the
financial support by MEC-CAPES (Grant 0113/95-5).
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FLOCCULATION BEHAVIOR OF ORGANIC POLYMER - SMECTITE CLAY
MIXTURES OBSERVED BY TRANSMISSION ELECTRON MICROSCOPY.
J. Y. HWANG* and J. B. DIXON, Soil and Crop Sciences Dept., Texas A&M
University, College Station, TX 77843-2474.

Three organic polymers which have been used as flocculants and aggregating agents
were mixed with Na-montmorillonite from Wyoming (Volclay, American Colloid Co.).
The polymers are the high molecular weight cationic polyacrylamide (494C: 5,000,000
g/mol), anionic polyacrylamide (836A: 15,000,000 g/mol), and moderately low molecular
weight (587C: 100,000 g/mol) cationic polymer, which are marketed by CYTEC. The 400
mi suspended solutions consisted of polymer concentration of 200 mg/l and clay of 2g/l
were prepared. The solutions were stirred for an hour, and allowed to stand for 24 hours.
During the standing period floc formation and settling were observed. After that the
solutions were centrifuged for 30 min. at 5,000 rpm. The supernatant was decanted, the
clay plugs were washed 2 times with distilled water. Some clay plugs were dried in an
oven at 50 °C. Dried and undried samples were investigated by TEM and XRD to
determine morphology and d-spacing. Polymer-free clay was included for comparison.

The suspended clays containing cationic polymers flocculated rapidly as soon as they
were stirred. The sizes of flocs formed by high molecular weight cationic polymer were
much larger than those of moderately low molecular weight. Yet the suspension
containing the anionic polymer was not flocculated until after 24 hours. Polymer-free
clay was mostly well dispersed thin particles and rarely contained aggregates. Cationic
polymer-clay mixtures that were not dried prior to mounting for TEM observation formed
large thin sheets 8X25um and smaller thin particles to 1pm across. Clay treated with
cationic polymers and dried and ground to mount for TEM observation were composed of
thick (ca. 1um) aggregates that the 200kV electron beam could not penetrate. The
smectite treated with anionic polymer contained relatively few aggregates. Lattice fringes
of the polymer-treated smectite were almost all near 1 nm indicating that the polymers
were mostly excluded from interlayer space. There were a few 1.1 to 1.2 nm spacings
suggesting polymers may have entered some interlayer spaces. XRD data indicated full
expansion from 154 air-dry to ca. 204 for glycerated smectite. Cationic polymer treatment
and grinding produced dense clay aggregates often [pum across.

*J. Y. Hwang is Associate Professor on leave from Dept. of Geology, Pusan National
University, Pusan, Korea.

INVESTIGATION OF WATER BEADING ON THE ADAXIAL LEAF
SURFACE OF NELUMBO NUCIFERA. C. SCHWARTZ AND H. J.
ARNOTT. The Department of Biology and The Center for Electron Microscopy,
The University of Texas at Arlington, Arlington, TX 76019.

The lotus, Nelumbo nucifera, is a waterplant closely related to the water lilies
in the family Nymphaceae. The adaxial or upper surface of lotus leaves are
constructed in such a manner that water beads and rolls off the surface. As water
hits the leaf it forms a bead that is almost spherical, when the beads come together
they form even larger spherical beads which generally roll off the leaf. In fact the
water behaves almost like quicksilver. This phenomenon does not occur on the
abaxial or lower surface of lotus leaves, or on the leaf surfaces of other water lilies
such as Nymphaea mexicana. Because the interaction of water between the
adaxial and abaxial surfaces of lotus leaves is different, these leaves offer a unique
chance to study what structural entities are involved in water beading. Light and
SEM observations show that the upper epidermis is covered with cells that have
short cone like extensions. Technically, each cell would be classified as a
trichrome. Similar cells are not found on any other part of the plant. The points
formed by these trichrome cones are found to average 15.6 mpu from one another.
These cells have a thin cuticle. However, many leaves with a cuticle like that of
lotus do not show the beading of water. Currently, we believe beading of water
takes place because of a combination of the trichrome shape, the trichrome
distribution pattern and the presence of a thin layer of cutin on the surface of these
cells. We have treated the surface with acetone and can eliminate the beading of
water. However, we do not yet know exactly what effects the acetone has on the
surface of the leaf.

A COMPARISON OF DIGITAL AND PHOTOGRAPHIC PROCESSING
TECHNIQUES IN DATA PRESENTATION. M. DAVIS, M. JOHNSON,
AND H. J. ARNOTT. Department of Biology and Center for Electron
Microscopy, University of Texas at Arlington, Arlington, TX, 76019.

The utilities of digital processing techniques are compared with standard
photographic preparations in the presentation of light and electron microscopic
data. Digjtal and photographic imaging are analyzed in terms of output quality,
ease of manipulation, methods of acquisition, and cost. Issues concerning the
advantages and disadvantages of digital versus photographic images are
addressed. Methods by which to maximize quality of images as well as
enhancement and quantitative analysis will also be presented. Commonly
available commercially available hardware and software is used in the preparation
of this paper to display costs and benefits of digital imaging utilizing various
means. Note: for purposes of this meeting both a 35mm slide presentation and
a poster are presented to compare digital and standard photographic techniques.
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IN VITRO REPRODUCTION OF BABESIA ISOLATES FROM NORTH
AMERICAN WILD RUMINANTS. R. E. Droleskey', P. J. Holman®, K. A.
Waldrup', W. L. Goff®, L. H. Stanker' and G. G. Wagner”. 'USDA, ARS,
Food & Feed Safety Research Unit, 2881 F&B Road, College Station, TX
77845; Dept. *Veterinary Pathobiology, Texas A&M University, College
Station, TX 77845. 3USDA/ARS, Animal Disease Research Unit, Pullman,
WA 99164 USA

Reproduction by the hemoprotozoan parasite Babesia generally has been
noted to result in the creation of two paired parasites (merozoites) within
parasitized erythrocytes of domestic animals. However, recent isolates of
Babesia from North American wild ruminants produce multiple parasites
within a single erythrocyte when cultured in vitro. This observation indicates
that reproduction for these isolates may differ from methods previously
described for Babesia spp. of domestic animals. Accordingly, transmission
electron microscopy was used to study the intra-erythrocytic reproduction of
cultured Babesia isolated from bighorn sheep, elk, caribou, and white-tailed
deer. Intra-erythrocytic reproduction appeared to commence from several
stages in the life cycle of the parasite. After an initial round of division into
two new daughter cells, multiple interconnected parasites could be produced by
three distinct pathways. The first resembled budding sensu stricto, i.e.
retention of nuclear material by the parent cell for incorporation into daughter
cells during subsequent rounds of division. The second involved direct
division from paired merozoites and the third was division from paired
parasites of apparent trophozoite morphology.

A DEMONSTRATION OF TORSION IN THE RAYS OF ASTREUS
HYGROMETRICUS. J.M. ULSES AND H. J. ARNOTT. The Department
of Biology and The Center for Electron Microscopy, The University of Texas at
Arlington, Arlington, TX 76019.

The rays of Astreus hygrometricus are involved in the mechanism through which
spores are liberated. A hygroscopic mechanism involves the opening and closing
of the rays and has been studied by Huffine and Arnott (1993a, b; Tex. Soc. Elec.
Micro. J: 24,25; Inoculum 42:41). They showed that the process of sporocarp
opening and closing is cyclic and repeatable. They also showed that the bending
of the exoperidium (rays) depends on its structure and the presence (or absence)
of water (rain in nature). In this study we confirmed that there are four layers in
the rays of Astreus, although in other earth stars (Geastrum sp.) there may be
fewer. In A. hygrometricus there is a thin mycelial layer on the adaxial surface but
this soon wears off. Below that there is a thick fibrous layer, a thin
pseudoparenchymatous layer and finally the most abaxial layer that becomes thin
and cracked on drying. In this study we demonstrate that the two central layers
possess a torsional mechanism which is involved in the opening and closing of the
rays. Evidence for this was found using a freezing microtome to cut thin sections
of the rays in the transverse and longisectional planes. When the transversely cut
ray sections are placed in water they become tightly coiled. However, when rays
are cut in longitudinal section the individual sections take on a helical shape. Both
types of sections retain their original shape for several days. Clearly, the torsional
forces extant in the rays are relieved uniquely; the differences indicate that the
long and short axes of the rays are under differential torsion thus when wetted .

The simple " bimetallic strip" explanation of ray bending may have to be
abandoned or at least modified.

QUANTITATIVE DIFFERENCES IN GUARD HAIR OF THE
WHITE-TAILED DEER ODOCOILEUS VIRGINIANUS. C. BOYLES AND
H. J. ARNOTT. The Department of Biology and The Center for Electron
Microscopy, The University of Texas at Arlington, Arlington, TX 76019

The morphologic differences in hair among animal groups is becoming
increasingly useful to many areas of science. Macroscopic (length, color, texture) and
microscopic (scale patterns, medullary characteristics) features, when analyzed and
compared are used extensively in Forensics, Wildlife Management and Taxonomy.
However, while much attention has been given to comparisons among animal groups,
very little has been addressed to the differences among body areas in a single animal
or species. This may be a critical oversight considering the limited information
gathered is used as the groundwork for keys and atlases which form the basis for
many criminal and Wild- Game Management decisions, as well as Taxonomic
conclusions. Using hairs taken from different body sites on white-tailed deer, a
number of parameters, mainly cuticular and medullary characteristics are compared.
Some information, such as the ratio of medullary width to cross-sectional width,
supports previously published data. However, the presence of a unique medullary
pattern and of some differences in cuticular scale types between dorsal and ventral
surfaces and along hair lengths are new observations. This and further research may
help to determine if more thorough hair sampling may prove essential and provide
information for future studies.
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A COMPARISON OF MODERN AVIAN AND FOSSILIZED AVIAN
EGGSHELL MICROSTRUCTURE. S.L. WESTMORELAND AND H.J.
ARNOTT. The Department of Biology and The Center for Electron Microscopy,
University of Texas at Arlington, Arlington, TX 76019.

The modern avian eggshell has a stable multilayer microstructure which has been
shown through scanning electron microscope examination to be consistent in all bird
orders studied. In this study 22 eggshell samples were examined representing 22 bird
species, each of a different avian order. The oldest sample was collected in 1886.
Electron micrographs confirm the rigid, calcareous eggshell of modern birds to be
composed of four layers: the outermost cuticle layer, composed of organic matter
with small calcite crystals embedded in it, the columnar layer, composed of
carbonate in the form of calcite crystals perpendicular to the surface, the mammillary
layer, composed of numerous conical knobs or mammillae made of noncrystalline
minerals, and the inner and outer shell membranes, each a dense fibrous mat of
keratin protein. This study supports the earlier findings of Pooley, 1979 (Scanning
Electron Microscopy, II: 475-482). A review of scanning electron micrographs of
avian fossil eggshells from the study of Hirsch and Packard, 1987 (Scanning
Electron Microscopy, I: 383-400) shows a similar microstructure to those of modern
birds. The calcified layers of eggshell (columnar and mammillary layers) are
preserved in the fossil record, while the organic cuticle and proteinacious
membranes are not. Micrographs of fossilized shell identified as “fossil bird, Upper
Cretaceous, Mongolia” reveal a mammillary layer with mammillae. The micrographs
of fossilized shell identified as “fossil bird, Upper Cretaceous, Montana” also show
modern avian-like mammillae. Micrographs of “fossil bird, Eocene, Wyoming”
show a column-like layer and mammillary-like layer as the shell is viewed in free-
standing cross section.

THE EFFECTS OF RPE CONDITIONED MEDIUM ANTISERUM ON THE
DEVELOPING RAT RETINA. T.H. NELSON, H. SHEEDLO , J. TURNER,
Dept. of Anatomy and Cell Biology, University of North Texas Health Science
Center and The North Texas Eye Research Institute, Fort Worth, TX 76107.

The effects of an antiserum (RPE-SP) against retinal pigment epithilial cell
conditioned medium (RPE-CM) on the developing rat retina were investigated
by injecting the antiserum and control pre-immune serum into the vitreous of 7
day postnatal rat eyes. The RPE-SP antiserum, recognizes a 67kD protein in
both rat and human RPE-CM. This protein has been named RPE-derived retina
trophic factor (RPE-RTF). Eyes were examined 7 days after injection at
postnatal day 14. The thickness of the inner/outer segments, outer nuclear
layer, outer plexiform layer, inner nuclear layer, inner plexiform layer,
ganglion cell layer and total retina was measured using light microscopy.
Antiserum effects were examined using light and transmission electron
microscopy.

A significant decrease in the thickness of the photoreceptor outer and inner
segment layer was observed in both the superior and inferior retinal quadrants.
In contrast as photoreceptor cells develop in sham injected retinas, the outer
and inner segments (IS/OS) continue to elongate. Therefore, RPE-SP antiserum
appears to significantly inhibit the development of photoreceptor cells as
indicated by reduced IS/OS. Retina development occurs differentially from the
central to peripheral areas, with the central region developing earliest and the
peripheral retina latest. Therefore, the peripheral retina should be most severly
affected upon antiserum administration. In the peripheral retina, antiserum
treatment causes a significant decrease in thickness of five of the six layers as
predicted as well as a significant decrease in thicknoss of the total retina.
Progression from peripheral to central retina indicates that the thinning effect
was decreased.

In summary, RPE-SP antiserum injected into the ivitreous of 7 day rats
prevented further development of the photoreceptor cells and decreased the
thickness of the total retina. The protein recognized by the RPE-SP antiserum,
RPE-RTF, appears to play a vital role in retinal development .
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HISTOLOGICAL AND SCANNING ELECTRON MICROSCOPIC STUDIES ON
IN VITRO SOMATIC EMBRYOGENESIS OF ALBIZIA LEBBECK BENTH.
Nabarun Ghosh', A. Chatterjee® and Don W. Smith’

'Department of Biological Sciences, University of North Texas, Denton, TX
76203. ZCAS, Department of Botany, University of Calcutta, India.

This abstract reports the first observation of somatic embryogenesis of
Albizia lebbeck Benth.. We used leaflets of young seedlings as explants for
initiating in  vitro culture. The leaf explants respended differently to
combinations and concentrations of growth hormones and growth factors.
On MS media modified with 6-BAP (6 mg/l), NAA (0.02 mg/1), PVP
(0.5%) and coconut milk (5%,v/v) the explants produced proembryoids,
other hormonal combinations produced various callus forms. We prepared
proembryoids, the regenerative and non-regenerative calli for SEM study
following standard techniques: 1. fixation of calli in 4% gluteraldehyde in
0.1 M phosphate buffer, 2. post fixation in osmium-tetroxide(OsO.), 3.
dehydration in ascending concentration of ethanol and finally in isoamyl-
acetate, 4. critical point drying, 5. gold-coating. On subculturing on fresh
media the proembryoids developed cotyledons. They developed shoots
above the surface of the medium and roots below being attached to the
mother explant. We cut sections of the developing structures, dehydrated
with ascending grades of alcohol and observed under compound
microscope after double staining with safranin and light green. We took the
photographs under dissecting and compound microscopes with necessary
attachments to record the different stages of embryogenesis and plant
development.

ELECTRON MICROSCOPY: IS IT A SCIENTIFIC ACTIVITY OR A~
CULT MOVEMENT? H. J. ARNOTT, Dept. of Biology and Center for
Electron Microscopy, The Univ. of Texas at Arlington, Arlington Texas 76019.

A cult is defined as a group with "great devotion to some person, idea, or thing."
The cult definition is applicable, at least in some minds, to the practice of electron
microscopy. EM practitioners sometimes believe that electron microscopy will
bring the final answer(s) to scientific questions. Their critics are quick to label
biological electron microscopy as an "art" not a science. An intellectual fad,
replete with cult heros. As a case in point, such antagonists are quick to question
the process of plant and animal tissue fixation. They point out that no single
fixation technique satisfies all "electron microscopists.” Diversity is the key word
in EM fixation, and they note the following kinds of differences: the type of
fixative used, its concentration, pH, molarity, the length and temperature of
fixation, the dimensions of the tissues being fixed, pre- or post-fixation
treatments, the schedules used for washing, dehydration and in embedding tissues.
Unfortunately, the scenarios for fixation almost universally vary and in many cases
the details of the fixation scenario are not given. To such criticism, some EM cult
members respond that, "minor details in fixation are not important as they
probably do not lead to alternative views of structure.”

Repeatability is the heart of science. Repeatability of fixation has always been
and still is a major problem for EM scientists. Fortunately, an alternative trend
seems to be developing in the use of microwave fixation and embedment. These
techniques often seem to be devised with replication in mind. Developments in the
EM community, which deal positively with the repeatability problem, will help tilt
the opinions toward the side of science and away from the "cult" or "art"
conviction often supported by EM critics.
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A COMPARISON OF DIGITAL AND PHOTOGRAPHIC PROCESSING
TECHNIQUES IN DATA PRESENTATION. M. DAVIS, M. JOHNSON,
AND H. J. ARNOTT. Department of Biology and Center for Electron
Microscopy, University of Texas at Arlington, Arlington, TX, 76019.

The utilities of digital processing techniques are compared with standard
photographic preparations in the presentation of light and electron microscopic
data. Digital and photographic imaging are analyzed in terms of output quality,
ease of manipulation, methods of acquisition, and cost. Issues concerning the
advantages and disadvantages of digital versus photographic images are
addressed. Methods by which to maximize quality of images as well as
enhancement and quantitative analysis will also be presented. Commonly
available commercially available hardware and software is used in the preparation
of this paper to display costs and benefits of digital imaging utilizing various
means. Note: for purposes of this meeting both a 35mm slide presentation and
a poster are presented to compare digital and standard photographic techniques.

THE ULTRASTRUCTURE OF CORYNEBACTERIUM
PSEUDODIPHTHERITICUM AFTER EXPOSURE TO SUB-MICS
OF AMPICILLIN AND TETRACYCLINE. M.R. TRAHAN, S.W.
JACKSON, AND A.E. RUSHING, Dept. Biology, Baylor University,
Waco, TX 76798.

Sub-minimal inhibitory concentrations (sub-MICs) of antibiotics have
been reported to cause morphological and ultrastructural alterations in
bacteria. Corynebacterium pseudodiphtheriticum, a normal member of the
oropharyngeal flora that recently has been recognized as a respiratory
pathogen, was examined by transmission electron microscopy after
exposure to sub-MICs of either ampicillin or tetracycline. Cells were
grown directly on membrane filters placed on brain heart infusion agar for
36 hours until mid-log phase, and then transferred to agar containing one-
fourth the minimal inhibitory concentration (MIC) of either ampicillin or
tetracycline for 48 hours. Cells were examined immediately after exposure
to each antibiotic and after membranes had been placed onto drug-free agar
for a 36 hour recovery period. Both ampicillin- and tetracycline-exposed
cells contained multilayered membranous invaginations that appeared to be
continuous with the cytoplasmic membrane. Invaginations occasionally
were associated with the septa of cells in the process of division; however,
some were also located adjacent to remnants of previous cell divisions, and
at the poles of the cells. These membranous invaginations, which were
absent in untreated control cells, resemble those reported in other bacteria
after sub-MIC exposures to selected antibiotics. Cells observed after a
recovery time of 36 hours contained similar invaginations although with
less frequency. Results of this study provide further evidence that
antibiotics in concentrations well below the MIC can cause structural
changes in bacterial cells.

A COMPARISON OF ULTRASTRUCTURAL DIFFERENCES BETWEEN
NORMAL AND ALBINO WATER OAK (QUERCUS NIGRA) LEAVES. S.
WILSON AND J. TAYLOR, Department of Biology, Stephen F. Austin State
University, P.O. Box 13003 SFA Station, Nacogdoches, Texas 75962.

A water oak germination project yielded four albino seedlings out of a
total of 3500, an unusually high incidence of genetic defectiveness (0.001%).
Normal and albino leaf tissue was prepared using glutaraldehyde/osmium
tetroxide fixation, embedded in Spurr's resin, and viewed under a transmission
electron microscope (TEM). Tissues were compared to determine the presence
or absence of chloroplasts and other essential organelles. No chloroplasts were
detected in the albino tissue. However, disorganized thylakoids as well as
organelles that appeared to be etioplasts and starch-containing amyloplasts were
observed in the albino cells. All other structural components appeared identical
in the two samples.

THE PRESENCE OF AN INTERCALATED DISK-LIKE STRUCTURE IN THE
HINDGUT MUSCLES OF THE COCKROACH LEUCOPHAFA MADERAE. B. 1.
COOK ANDN. W.PRYOR, USDA-ARS-FAPRL, 2881 F&B Road, College Station,
TX 77845. ,

An interfibrillar junction with many ultra-structural features of an intercalated disk
was found in the circular muscle of the anterior rectum of the cockroach Leucophaea
maderae. This junction consisted of a central region with a large amount of electron
dense material associated with the I band of the myofibrils, and a zona occludens that
extended from the region of the myofilament to the periphery of the cell.

Intercalated disks have been more frequently reported in cardiac muscle. The
structures appear to be sites where cell membranes between muscle cells interdigitate
extensively. This ensures satisfactory adhesion to prevent separation during contraction
and allows exchange of ions through gap junctions for communication between cells.

INFECTION OF ROSE LEAVES BY THE PATHOGENIC FUNGUS
PESTALOTIOPSIS GUEPINII. V. DHEVAN and J. TAYLOR, Dept. of
Biology, Stephen F. Austin State University, Nacogdoches, Texas 75962.

Pestalotiopsis guepinii studies were conducted with Rosa hybrida, cv. La
Reine. Investigation of the structure and mode of penetration of the fungus was
conducted with both scanning and transmission electron microscopy. Fungal
germ tubes terminated in penetration structures called appressoria. TEM was used
to observe growth of hyphae and ultrastructural changes in host cells. Intracellular
penetration of spongy mesophyll cells occurred contradictory to reports that found
penetration of epidermal cells only. Intercellular hyphal strands ramified through
the mesophyll. Infected cells were highly vacuolate and contained tannin like
deposits as a possible defense against the invading fungus. Conidiogenous cells
were formed sub-epidermally. This led to rupturing of the epidermal layer and
release of mature spores within 7-10 days after inoculation.
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AREMS, Stephanie Evans. Department of
Pathology, Bowman Gray School of Medicine,
Winston-Salem, NC 27157.

Bal-Tec Products, Inc., Al Cortiz. P.O. Box
1221, 984 Southford Road, Middlebury CT
06762. (203) 598-3660 FAX (203) 598-3658.

Barry Scientific, Inc., Margrit Barry.
P.O. Box 173, Fiskdale. MA 01518.
(508) 347-9855 (800) 348-9855.

Cadmet, Inc., James M. Cadmus.
P.O. Box 24, Malvern PA 19355
(215) 640-1234. FAX (215) 695-0290.

Delaware Diamond Knives, Joseph W.
Tabeling. 3825 Lancaster Pike, Wilmington.
DE 19805. (302) 999-7476 (800) 222-5143.
FAX (302) 999-8320.

Denton Vacuum, Inc., James L. Campbell.

1259 N. Church Street, Moorestown NJ 08057.

(609) 439-9100, Ext. 108.

Denton Vacuum, Inc., Ida Kelly 1259 N.
Church Street. Moorestown NJ 08057.
(609) 439-9100. FAX (609) 439-9111

EDAX International, Curtis Gold.
1413 Hunter’s Ridge Cr., Denton, TX 76205.
(817) 484-6656 FAX (817) 484-6756

ElectroScan Corp., Alfred Pick.
6345 Douglas St. #161A, Plano, TX 75093.
(214) 250-6663

Emitech, John Fitzpatrick.
3845 FM 1960 West, Suite 345, Houston TX
77068. (713) 893-2067.

EMITECH U.S.A., Inc., Linda Dailey.
3845 FM 1960 West, Suite 345, Houston, TX
77068. (800) 444-3137; (713) 893-2067

Electron Microscopy Sciences, Sales Depart-
ment, Richard Rebert/Stacie Kirsch.

321 Morris Road, P.O. Box 251,

Fort Washington. PA 19034. (800) 523-5874.
FAX (215) 646-8931.

Energy Beam Sciences, Inc., Steven E. Slap.
P.O. Box 468. 11 Bowles Rd., Agawam. MA
01001. (413) 786-9322. FAX (413) 789-2786.

FEI Co., Marketing. Andree D. Kraker.
7451 N.E. Evergree Parkway. Hillsboro, OR
97124. (503) 640-7500. FAX (503) 640-7509.

Gatan Inc., Sheri Kurland. 6678 Owens Dr.,
Pleasanton, CA 94588-3334. (510) 463-0200.
FAX (510) 463-0204.

Huntingdon Env. and Engineering, Dennis
Stanfield. 222 Cavalcade, Box 8768,
Houston, TX 77009. (713) 696-6226.
FAX (713) 696-6205

JEOL (U.S.A)), Inc., Richard Lois.
3503-A Cedar Knolls Dr., Kingwood, TX
77339. (713) 358-2121. FAX (713) 358-4417.

Kevex/Fisons, Bruce Crabb.
1614 Chesterfield, Carrollton, TX 75007.
(214) 394-5716. FAX (214) 394-2066.

Kevex/Fisons, Tom Levesque. 55 Cherry Hill
Drive. Beverly, MA 01915. (508) 524-1000.
FAX (508) 524-1100.

Leica, Inc., Ed Zalkovsky. 600 Kenrick,

Suite A-8, Houston. TX 77060. (800) 248-0665,

Ext. 5011.

Leica, Inc., Electron Microscopy. Lawrence
Beaumont Quick. 1904 Shadowbrook,
Round Rock. TX 78681. (512) 388-9899.
FAX (512) 388-3111

it

Meyer Instruments, Inc., Rob Meyer/
Matthew Batchelor. 1304 Langham Creek
Drive, Suite 235, Houston, TX 77084-5042.
579-0342. FAX (713) 579-1551.

Micro Star Technologies, Inc., Bernard E.
Mesa/Cathy Zimmerman. Rt. 2, Box 474,
Huntsville, TX 77340. (409) 291-6891.
FAX (409) 294-9861.

Microptics, Inc., Jim Malone. 10502 Great
Plains Lane, Houston TX 77064.
(713) 890-1012. FAX (713) 890-8476.

NORAN Instruments, Inc., William Wehling.

112 Shady Oak Drive. Georgetown TX 78628.

(512) 869-0431. FAX (608) 836-7224.

Oxford Instruments, Inc., Microanalysis
Group. Helen Corry. 103 A Baker Ave.,
Extension, Concord, MA 01742.

Oxford Instruments. Inc., Corporate:
Microanalysis Group. John Benson. 130A
Baker Ave. Extension, Concord, MA 01742

Philips Electronic Instruments, Inc., Jo L.
Long. 1410 Gemini, Houston, TX 77058.
(713) 480-4015. FAX (713) 480-2708

Princeton Gamma-Tech. Inc., Bob Green.
1200 State Road, Princeton. NJ 08540
(609) 924-7310

Rayco Photo Equipment Services, Inc., Ray
Loxterman 4800 W. 34th St., Suite C 53,
Houston, TX 77092, (713) 688-1790.

FAX (713) 688-6444.

RMC Inc., Frank Gibson. 4400 S. Santa Rita,
Tucson, AZ 85714. (602) 889-7900.
FAX (602) 741-2200.

SCANNING/FAMS, Inc., Mary K. Sullivan.
Fox 832 Mahwah, NJ 07430 (201) 818-1010.
FAX (201) 818-0086.

Ted Pella, Inc., Ted Pella. PO. Box 492477,
Redding, CA 96049-2477. (916) 243-2200.
FAX (916) 243-3761.

Topcon Technologies, Inc., Robert Buchanan.
Sales/Marketing. 6940 Koll Center Parkway.

Pleasanton, CA 94566. (510) 462-2212 FAX
(510) 462-2234

Carl Zeiss, Inc., Electron Optics Division,
German Neal/Judy Talbot. One Zeiss Dr.,
Thornwood NY 10594. (914) 681-7742.
FAX (914) 681-7443.
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I Anciate

The Chemicals You Want
The Quality and Value You Need

At Electron Microscopy Sciences, We've Built a Business on it!

GLUTARALDEHYDE

For over 20 years we have been manufacturing the
highest purity Glutaraldehyde available on the
market; free from polymers and other contaminants.
Prior to filling each lot is tested and assayed to
assure consistent purity. Only if the Glutaraldehyde
passes our rigorous quality control tests will we
:  ship it to you.
L oLumion Our EM grade is available in 8%, 10%, 25%, 50%,

£ Grade and 70% in 2ml, 5ml, 10ml ampoules as well as
100ml bottles. Our Biological grade is available in
25%, and 50% in 450ml and 1 gallon containers.

[l
oL con
THORGHLY AFT

OSMIUM TETROXIDE

Crystalline (99.95%) and Solution
Each glass ampoule is pre-scored, pre-cleaned, and
heat sealed in a plastic bag - guaranteeing you a
contaminant-free solution.
Our solution is available in standard concentrations
of 2%. and 4%, in 2m], 5ml, and 10m] ampoules.

i Our crystalline is available in 6gm, 5gm, 4gm, 2gm,
1gm, 1/2gm, 1/4gm 1/10gm ampoules.
Quantity discounts available - please call for
special pricing.

Here at Electron Microscopy Sciences we have perfected the manufacturing
and filling of the highest quality chemicals meeting all of your microscopy
needs. In addition to the chemicals that are listed in our catalog we accept
all special orders. If you have special size requirements, concentrations or
purity specifications,

Electron Microscopy Sciences is the source.

For a copy of our newest catalog of supplies, accessories, chemicals, and
equipment covering the entire field of Microscopy call or write us today.
For the best results in your valued research, look for the name that is
leading the way in the highest quality chemicals meeting all of your
microscopy needs.

Electron
321 Morris Road ® Box 251 ® Fort Washington, PA 19034 M ICroscopy
Toll-free: 1-800-523-5874 o (215) 646-1566 * Fax: (215) 646-8931 Telex: 510-661-3280 Sciences




- Micro Star diamond knives superb quality is backed by an
unprecedented 1 year guarantee. Micro Star, the leader in
diamond knife technology is the choice of thousands of
_scientists around the world. See the reasons:

2 &3 only
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Information for Authors

GENERAL INFORMATION

PURPOSE: The goal of the TSEM Journal is to inform
members of the society and the Journal’s readers of signifi-
cant advances in microscopy, research, education, and
technology. Original articles on any aspect of microscopy
are invited for publication. Guidelines for submission of ar-
ticles are given below. The views expressed in the articles,
editorials and letters represent the opinions of the author(s)
and do not reflect the official policy of the institution with
which the author is affiliated or the Texas Society for Elec-
tron Microscopy. Acceptance by this Journal of adver-
tisements for products or services does not imply endorse-
ment. Manuscripts and related correspondence should be
addressed to David C. Garrett, Editor, TEXAS JOURNAL,
OF MICROSCOPY, Department of Biological Sciences,
University of North Texas, Denton, Texas 76203-5218

GUIDELINES: Manuscripts written in English will be con-
sidered for publication in the form of original articles,
historical and current reviews, case reports and descriptions
of new and innovative techniques. It is understood that the
submitted papers will not have been previously published.
Accepted manuscripts become property of the TEXAS JOUR-
NAL OF MICROSCOPY and may not be published
elsewhere without written consent of the Editor. The author
should retain one complete copy of the manuscript. The
JOURNAL is not responsible for manuscripts lost in the
mail.

PAGE PROOFS/REPRINTS: The editor will be responsible
for proof-reading the type-set article. Reprints may be
ordered from the printer. J

MANUSCRIPT PREPARATION: Manuscripts should con-
form with the following guidelines:

FORMAT: Submit an original and two copies of the entire
manuscript, typed, double-spaced, on 8% x 11 white paper,
leaving ample margins. Number each page and identify the
article by placing, at the top left of the page, a shortened
form of the title, followed by the last name of the first
author.

TITLE PAGE: Include:

a. Full title of the article

b. Initials and last names of all authors

¢. Current positions of each author (department, institu-
tion, city)

d. Full name, telephone number and address of the
author to whom reprint requests are to be sent.

SECTIONS: The text of each original article and technical
report should be divided into four major sections entitled
INTRODUCTION; METHODS AND MATERIALS; RESULTS;
AND DISCUSSION.

Historical and current reviews and case reports do not
need to be divided into the aforementioned sections.

ABSTRACT: Summarize the article in no more than 150
words. This takes the place of a final summary paragraph.

REFERENCES to other work should be consecutively
numbered in the text using parentheses and listed at the
end, as in the following examples:

(1) A. Glauert, Practical Methods in Electron Microscopy.

Vol. 2 (North-Holland. Amsterdam, 1974) 82-88.

(2) P.S. Baur, Jr., G.F. Barratt, G.M. Brown and D.H.
Parks. Ultrastructural Evidence for the Presence of
““Fibroclasts’’ and ‘‘myofibroclasts’’ in Wound Heal-
ing Tissues. J. of Trauma. 19 (1979) 774-756.

(3) D. Gabor. Information Theory in Electron Microscopy,
in: Quantitative Electron Microscopy. Eds. G.F. Bahr
and E. Zeitler (Williams and Wilkins, Baltimore,
1956) 63-68.

(NOTE: Authors are responsible for the accuracy of

references.)

TABLES:

a. Type double-spaced each table on a separate sheet.

b. Number in order in which they are referred to in the
text.

ILLUSTRATIONS:

A. Submit three complete sets of illustrations. Copy
machine reproductions of photographs will not be ac-
cepted. Indicate which set is the original photograph
or illustration.

B. Number the figures in the order in which they are
referred to in the text.

C. For black and white illustrations, submit sharply
focused, glossy prints, or line drawings, 1.5 times
larger than they are to appear in print (1/4 or 1/2
page). Scale should be drawn on the photograph
itself, not below.

D. For color illustrations, if needed, submit positive
35-mm color transparencies (not prints) for the
original (prints may be used for the two copies).
Authors will bear the entire cost of color
reproductions.

E. Identify all illustrations (author, title of paper, and
number) by a gummed label on the back of each. Do
not mount the illustrations, write on the back of
them, clip them, or staple them.

F. Illustrations taken from other publications require
reprint permission and must be submitted in the form
described above.

NOMENCLATURE AND ABBREVIATIONS: Journal ab-
breviations used should be those listed by the “‘Index
Medicus.” Nomenclature abbreviations should be similarly
standardized.

ACKNOWLEDGEMENTS should appear as a footnote
which will appear at the top of the first page of the article.
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Catalog XII is the answer to every Researchers’ (Biological and Materials Elect ron

Science) and Clinicians’ needs. We offer a complete line of chemicals, Mlcroscopy

supplies, accessories and equipment for microscopy and histology, as well
as general laboratory and biological studies. We now have something for science S

everyone working in a laboratory setting.

For a copy of our new Catalog Xli, please call or write today. * 321 Morris Road * Box 251 ¢ Fort Washington, PA 19034
Toll-free: 1-800-523-5874 * (215) 646-1566 * Fax: (215) 646-8931 :




Whenyou hear about
SEM resolution, youd better
consider the source.

And there’s no doubt the best source
for high-resolution imaging is Hitachis
cold field emission (CFE) '
electron source—the one in
our new 54500 SEM. What’s
shown above, in fact, is the
single-crystal tungsten tip
that forms our CFE source.

But, beyond making a
pretty picture, our CFE
source delivers distinct advantages.
Like brightness far superior to ordinary
thermionic sources. Brightness that
comes with a smaller source diameter.
A smaller energy spread. And a much
longer service life.

More. We've coupled our CFE
source with a new objective lens and

dual secondary electron detectors. So

you get higher resolution imaging—at

lower operating voltages.
Further, the S-4500% high
current density and high
x-ray take-off angle mean
superior x-ray capabilities.
And you'll have repeatable
performance and easy oper-
ation as well; alignment,
aperture control and operating condition
memory—like other key functions—
are fully computerized.

Oh, yes. You can get an S-4500
that accommodates specimens up to
six inches across. So, in addition to use
in materials, biology and physical sci-
ences, it’s ideal for IC wafer inspection,

too. Which is one more reason why
you'll find more than 700 of our Series
4000 FE SEMs in the field today.

Better ask us for a demonstration.
Because, for high-resolution imaging, the
5-4500 from Hitachi proves again that
SEM sources just don't get any better.

HITACHI

SCIENTIFIC INSTRUMENTS
Nissei Sangyo America, Lid.

755 Ravendale Drive
Mountain View, CA 94043
(800) 227-8877

E-mail: sidsales@nissei.com
www.nissei.com

25 West Watkins Mill Road

Gaithersburg, MD 20878
(800) 638-4087




MICROSCOPY SOCIETY OF AMERICA

Box MSA, Woods Hole, MA 02543 ¢ (508) 540-7639 or (800) 538-3672 ¢ FAX (508) 548-9053

APPLICATION FOR MEMBERSHIP

Name (print): (1 Dr. L1 Mr. O Ms.

Company/University Affiliation:

Mailing Address: (we recommend using your home address) O Home [J Business |

Phone (days): ) Major Interest: (0 Physical Sciences [0 Biological Sciences

Fax: ) E-Mail:  ( )

Signature of nominating MSA Member:

Signature of advisor (for student applicants):

Signature of applicant: Date:

MSA Local Affiliate Societies (Choose one)

[ Alabama Electron Microscopy Society 0 New England Society for Electron Microscopy

O Appalachian Regional Electron Microscope Society [J New York Society for Electron Microscopy

[J Arizona Society for Electron Microscopy and Microbeam Analysis [0 Northern California Society for Electron Microscopy

0O Central States Electron Microscopy Society O North Carolina Society for Electron Microscopy and Microbeam Analysis
O Chesapeake Society for Electron Microscopy O Northwestern Ohio Electron Microscopy Society

O Connecticut Electron Microscopy Society [0 Oklahoma Society for Electron Microscopy

O Electron Microscopy Society of Northeastern Ohio O Pacific Northwest Electron Microscopy Society

O Electron Microscopy Society of the Ohio River Valley . O Philadelphia Electron Microscopy Society

[J Florida Society for Electron Microscopy /" O san Diego Society for Electron Microscopy

O lowa Microbeam Society [J Southern California Society for Electron Microscopy

O Louisiana Society for Electron Microscopy O Southern California Society for Electron Microscopy Technologists
O Michigan Electron Microscopy Forum ‘ [0 South Carolina Society for Electron Microscopy ‘

[0 Midwest Society of Electron Microscopists A [0 Southeastern Electron Microscopy Society

1 Minnesota Electron Microscopy Society [0 Texas Society for Electron Microscopy

[J Mountain States Society for Electron Microscopy

Enclose a check (U.S. funds, drawn on a U.S. bank) for one year’s dues, payable to MSA, or'complete the credit card information
below. Also enclose a brief statement of your qualifications, experience, and/or student status.

Membership Class: [1 Regular: $40 O Full-Time Student: $10 [0 Corporate: $350

Visa/MasterCard Number: CICICI] CICC CLIO0) CE 00 Expires: DMD l:\](l]
o r

|
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Twice As Precise

JSM-5800 Scanning Microscope Features
Two Options for Optimum Control.

Suitable for a wide range of applica-
tions, the JSM-5800 from JEOL
represents a new era in scanming
microscopy. Now you have the option
to choose either mouse or knobset
control, while taking advantage of the
super conical objective lens designed
for the highest resolution (3.5nm)
and large sample tilting.

B Easy-to-use unit has a wide range
of built-in automatic functions,

b Large specimen stage allows room
for up to an 8-inch sample.

B Archiving enables temporary or
permanent storage and retrieval in
standard TIF format.

¥ Five axis stage automation makes

the JSM-5800 fast and easy-to-use.

Serving Advanced Technology

via mouse or

knobset.

i Large Specimen Stage ® High/low vacuum capability 8 Super Conical Objective Lens for high resolution

Discover the twice as precise
alternative that is as unique as
your work itself.

To arrange for a demonstration
of the innovative JSM-5800 call
JEOL today.

JEOLUSA, Inc., 11 Dearborn Road, Peabody, MA 01960 Tel: 508-535-5900 Fax: 508-536-2205 e-mail: eod@jeol.com |



itachis H-/500 TEM.
Makes your world clearer
Through Windows.

High performance. Sophisticated ~ voltage. With a special high-contrast ~ stereo-pair film records. .

functions. Extended features. In bio- ~ mode made possible by a computer- Call, visit our Web site, or
logical research TEMs, all that can controlled objective lens that allows E-mail us for details. Better yet,
add up to operational complexity. the use of smaller apertures—critical ~ arrange to run some samples at
Not with our H-7500 TEM. to contrast—without limiting field a personal demonstration. That
It lets you acquire quality images, of view. way you'll get the whole picture.

Our small-footprint H-7500 also And a clear one. Easily.
simplifies selection of fields of interest

and beam positions by linking control H ITAC H I

of its patented-design Hiper-Stage  sGIENTIFIC INSTRUMENTS

to magnification, so specimen  Nigsei Sangyo America, Ltd.
traverse speed on the screenis 755 pavendale Drive

the same at any magnification. Mountain View, CA 94043
Other efficiency-boosting features (800)‘122_7—8877 o
range from automatically con- E-mail: sidsales@nissei.com

‘ o www.nissei.com
by a column design trolled and optimized beam 25 West Watkins Mill Road

ensuring optimized current to half-frame photography Gaithersburg, MD 20878
gun brightness at any accelerating for combined survey/zoom and (800) 638-4087

perform detailed analyses,
using a friendly Windows™
interface. Replacing per-
plexity with productivity
But beyond simple
control, you can
count on truly clean
images. With superior
resolution enhanced

Bsac-p

‘Windows is a trademark of Microsoft Corporation.
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APPLICATION FOR MEMBERSHIP OR CHANGE OF ADDRESS
TEXAS SOCIETY FOR ELECTRON MICROSCOPY, INC.

Date

Please type or print legibly. Fill out completely. The numbers in parentheses are the maximum number of characters and spaces
the computer can accommodate for that blank. Though we will mail to your home address, we prefer to have your work address.
Please note that membership is for Jan. - Dec. for each year.
Check One: D I am applying for new membership in T.S.E.M.

D I am a member and wish to change my address.

D I am a STUDENT and wish to upgrade to REGULAR membership.
Are you a member of MSA? [:l Yes D No

Name (last name first) (35)
Institution (35)
(Please write out completely. We’ll abbreviate it.)

Department

epa hen {Please write out completely. We’ll abbreviate it.) (3 5)
Street & Number / P.O. Box (35)
City (20) State ______(2) Zip__ (10)
Work Phone ( ) (13) Extension 4)
Electronic Mail ( ) (40)
Home Phone ( ) (13) FAX No. ( ) (13)
Category of Membership (circle only one): Regular Corporate Honorary Library
Student: Degree Program Signature of faculty sponsor

Broad field of interest in which you utilize Electron Microscopy (Circle only one):

Zoology Botany Microbiology Cell Biology Biochemistry
Medicine Vet. Medicine Chemistry Sales Service/Repair
Materials Petroleum Semiconductor Environment Minerals

If you are a member changing your address, please attach an old mailing label to help us identify your previous record in the
computer. Applicants for membership should include a check or money order for one year’s dues with application (Regular: $15.00;
Student: $2.00; Corporate: $75.00).

Applications for new membership, or for upgrading of membership category from STUDENT to REGULAR, will be presented
to the Executive Council at their next meeting for their approval {majority vote). The applicants will then be presented by the coun-
cil to the membership at the next general business meeting for their approval (majority vote). Applicants will be added to the member-
ship rolls at that time. A

Please Return To: Josephine Taylor
Department of Biology
P.O. Box 13003, SFASU
Nacogdoches, TX 75962-3303

e ———
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L I2m 13 X-RAY COUNT RATE
o\ R{elV:RFIELD EMISSION SEM!

PRISM®

PRISM ®°° EDS Detector

» 60 mm’ active area x-ray detector

» Standard size detector housing

o Excellent Light element sensitivity

o 25:1 Boron Peak/Valley ratio

» Patented Digital Pulse Processing. . .
... turns dead time into counting time!

BE . 60_sq Prism Al coated BN

With the PRISM®® Digital X-ray Detector you no longer have to compromise good imaging conditions to
get rapid and precise x-ray data. Six times more detection area means six times more data. . .
... without sacrificing high resolution SEM operation.

Improve the speed of x-ray analysis on any SEM. . . Call PGT today!

P c|T]

PRINCETON GAMMA-TECH 1200 State Road«Princeton, NJ 08540+Tel: (609) 924-7310+Fax: (609) 924-1729
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EDITORIAL POLICY

LETTERS TO THE EDITOR

Letters to the editor are printed as they are received in the
order of their arrival. These letters reflect the opinion of the
individual TSEM member and do not necessarily reflect the
opinions of the editor or the society. The content of the letters
should be concerned with the philosophical or operational
aspects of the TSEM. the Journal and its contents, academic or
national policies as they apply to TSEM and/or its members
and microscopy in general. Editorial privilege may be evoked
to insure that the LETTERS SECTION will neither be used as
a political forum nor violate the memberships’ trust.

MICROGRAPHS AND COVER PHOTOS

Micrographs submitted for cover photos should be marked
as such. The choice of photographs will be made by the editor.
Photograph receipt and/or dispensation will not be acknowl-
edged. Photographs will not be returned. Electron micrographs
to be used for cover photos and text fillers are welcome and
should be selected with some attention to aesthetic appeal as
well as excellence both in technique and in scientific informa-
tion content.

EMPLOYMENT OPPORTUNITIES

The JOB OPPORTUNITIES section will be comprised of a
“Jobs Available™ and a *“Jobs Wanted™ sub-section. Anonymity
of individuals listing in the Jobs Wanted or Jobs Available sub-
sections may be maintained by correspondence routed through
the News Editor’s office.

ANSWER TO
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“WHAT IS IT”

from TSEM JOURNAL 27:1

The micrograph published on the back cover of Volume 27, Num-
ber 1, 1996, is a SEM view of a co-polymer gel consisting of N-
isopropylacrylamide (NIPA) and Poly-acrylamide (PAAM). The
| gel was frozen in liquid nitrogen, fractured, freeze-dried and the
gold coated before viewing in the SEM. This micrograph is part
- of a SEM study for optimizing synthesis conditions of polymer
gel networks. Gels with better mechanical properties can be used
as soft actuators, controlled drug release devises, and artificial
muscles. This study is being conducted at the University of North
Texas by D.R. Flanders, Y. Chen, and Z. Hu.
Micrograph - D.R. Flanders, University of North Texas,
Electron Microscopy Lab..

TECHNICAL SECTION

The Technical Section will publish TECHNIQUES PAPERS,
and HELPFUL HINTS. The TECHNIQUE PAPERS will
describe new or improved methods for existing techniques and
give examples of the results obtained with methods. The format
of the Technique Papers will be the same as that used for
regular research reports. HELPFUL HINTS will be in the form
of a brief report with an accompanying illustration, if required
for clarity. Helpful Hints should embody techniques which will
improve or expedite processes and/or procedures used in EM.

PUBLICATION PRIVILEGES

The right to publish Abstracts in the TEXAS JOURNAL OF
MICROSCOPY is restricted to TSEM members or to those
whose membership is pending. A membership application form
can usually be found in each issue of the TEXAS JOURNAL
OF MICROSCOPY. Membership dues are as follows: student
$2.00; regular members $15.00; Corporate members $75.00.
Research articles are accepted from both members and non-
members. Individuals who belong to TSEM by virtue of a
corporate membership are invited to participate in Journal
submissions as are our regular or student members. However,
papers of a commercial nature, either stated or implied, will not
be accepted for publication as a Research Report or Techniques
Paper. Such papers may be acceptable as advertising copy.
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ANTED

For All Sample Prep Jobs

THE DENTON GANG

DV-502A
(AKA High-vacuum |
Evaporator)
Wanted as an
economical, general purpose
high-vacuum evaporator for
SEM/TEM sample prep.
Standard

HI-RES 100
(AKA High-resolution
Chromium Deposition
System) ’
Continues to meet l
sample prep needs of
today's high resolution
field emission SEMs. 4
With superior film
quality and low sample
contamination.Produces
controlled, ultrathin
(10A) high purity films
of Cr,Ta, Pt, etc. High-
vacuum capability of
107 torr with excellent
water vapor pumping
speed. Uses a 150 liter

per second

turbomolecular

pump and integral

LN, trap.

thermal evapor-
ation. Known to have
extensive list of
options for addi-
tional applications.
Turbomolecular and
cryogenic pumped
versions are also
available as
enhancements to
basic system.

BENCH TOP TURBO
Most wanted for delivering a
clean, high (109 vacuum.
Simple, one-button
pump down
operation without
the need for air
or water utilities.
Large 10" x 12"
bell jar facilitates
the installation

DESK II
(AKA Cold Sputter Unit
with Etch Mode)

Known leader of the Homo of multiple
industry. Pumpdown- CRITICAL POINT DRYER accessories.
coating-venting in Wanted as an Accessory: Simple, Processes include carbon or
3 minutes. The coolest Economical and efficient. MO: Uses metal evaporation... and
sputter coater on the Freon or Liquid CO sputtering of gold, gold
market — uses a magne- 2 palladium, titanium, etc. with

tron sputter head and a optional accessories.

pa’te.nt.ed an%d(te g1;id I;co u DENTON
minimize substrate heating.
ACUUM
Vis

1259 North Chruch Street, Moorestown, NJ 08057
Phone: (609) 439-9100 Fax: (609) 439-9111

S




3440 MAX Microwave Oven and 3420 Microwave Load Cooler
(computer not included)

Prep-Eze™ Processing System with Processing Stand

The PELCO™ Prep-Eze™ makes the
handling of specimens during microwave
processing easy. A small plastic basket
holds the specimens and fits snugly onto a
plunger. Specimens can be transferred from
vial to vial or dish to dish, using the plunger
as a carrying tool. In the microwave
application, a temperature probe fits through
the plunger.

Microwave/EM Bulletin Board: 916-243-9456

Telephone below for our Terminal Program

Ted Pella, Inc.

The Microscopy Supply center

What’s new in Microwaving?

Innovations are now available which control as
never before the energy of a microwave oven.
These developments include neon high and low
energy point locators, automatic temperature
control of water load in the oven, temperature
readings of sample/liquid mixtures, temperature
control of sample/liquid mixtures and software to
present visual readings of temperature changes in
the sample vessel. The PC screen can be frozen
and printed out.

What's more, this technology is available at rock-
bottom prices. If you don’t believe it, make a com-
parison.

Call or FAX for further details and quotations

Telephone 800-237-3526 (USA) » 800-637-3526 (CA)

800-243-7765 (Canada)
FAX 916-243-3761
Address P.O. Box 492477, Redding, CA 96049 U.S.A.
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TOSHIBA

ndipey dreliable se
imaging supplies and equipmen

PO. Box 24 800-543-7282
CadMEI’ Malvern, PA 19355 fax 610-695-0290

s * Video Equipment * Xenon/Halogen Lamps * Recording Media

Printer Pape




MICROSCOPY SOCIETY OF AMERICA
CERTIFICATION BOARD EXAMINATIONS

ELECTRON MICROSCOPY TECHNOLOGIST
—(BIOLOGICAL SCIENCES)—

GENERAL ELGIBILITY REQUIREMENTS:
1. Membership in MSA.
2. ONE of the following conditions must be met:

— 2 years (60 credits) college or equivalent, including science and TEM (1
year laboratory) courses; science courses to include one each of chemistry,
physics and biology; math through trigonometry

— 1 year (30 credits) college or equivalent, including one course each of
chemistry and physics, and 1 year of recent full-time work experience (within
the past 5 years) in a TEM laboratory

— high school diploma and 2 years of recent full-time work experience in a
TEM laboratory

— 3 years of recent full-time work experience in a TEM laboratory

— 6 years full-time TEM work experience within the past 8 years.

IMPORTANT DEADLINES:
Examinations are administered twice a year (two cycles per year).

Deadlines for receipt of applications are: October 1 and April 4.

FOR APPLICATIONS AND ADDITIONAL INFORMATION:

MSA CERTIFICATION OFFICE
MSA BUSINESS OFFICE

P.O. BOX MSA

WOODS HOLE, MA 02543
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SUPPLIES

File Edit UDiew Go Bookmarks Options Directory Help

SPI Supplies Division of STRUCTURE PROBE, Inc.
P.O. Box 656 « West Chester, PA 19381-0656 USA
Phone: 1-610-436-5400 ¢ 1-800-2424-SP| (U.S. only)
FAX: 1-610-436-5755 * e-mail: spi2spi@2spi.com
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WANTED

PREFERABLY ALIVE

Manuscripts
Techniques

Commentaries
for the TSEM Journal

REWARD!

The satisfaction of knowing you have
helped support the
Texas Society for Electron Microscopy

The Age of: /

% The best standard resolution of any EDS detector

* A 67% increase in active x-ray volume

3 Sapphire reliability backed by a three-year warranty

% Optimum sensitivity with 20,000:1 peak-to-background ratio

Now leading in advanced detector technology, EDAX developed the
Sapphire detectors for the 21st century, with performance standards
beyond your expectations and as an instrument to help provide
solutions to all your x-ray microanalysis problems.

With the Sapphire detectors you can do it all, without having to make
compromises. It's a new age in x-ray microanalysis... the Age of Sapphire.
Call EDAX today.

Sapphire. A Shining Example of Peak Performance.

91 McKee Drive Ringbaan Noord 103, P.O. Box 4144 13-37, Kohnan 2-chome, Minato-ku

Mahwah, NJ 07430-9978 5004 JC Titburg, The Netherlands Tokyo 108, Japan E DM *
Tel. Office: 201-529-4880 Tel. Office: +31-(0)13-5364000 Tel. Office: 81-3-3740-5172 ||| | ||| ]

Fax: 201-529-3156 Fax: +31-(0)13-5356279 Fax: 81-3-3740-5190 .t A, » -

»
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SEMsational Products

XLED

Precisiaritilt eycentic 20 mmx 20
rrtn stage and aresolution dmen bo
4 make the XL20ideal for
irvvestigations arod small sapnples.

L3

Charnber with rany free pots, & 50
w20 mrn kit eucertic stane and full
sestern aut ormation forincress ed
analdical throwghput, including
ECr, WD and EESP.

LaFEG
Sarne azthe ¥L30 plusa
cornbination of high resolution and
uriquely igh snd stable current For
outstaridieng arsldical pefonmance.

ZOESEM-FEG
Featuring a paterted gaseoys
seconidary electron detector
systemn, speciner examiration iz
by means of & FEG electron beam
ifvan exceptiorally bigh pressure
etwdraritnent, ¢ om patibl e with
hydrated sarmples.

Philips XL Series SEMs reflect
the perfect blend of elegant hard-
ware and sophisticated software.
System modularity and 3 choice-of
electron sources (tungsten; lantha-
num hexaboride (LaBé), field emission
(FEG)), enable a basic instrument to be
configured to specific requirements.
Menu-driven point-and-click mouse

control contributes to unprecedented
user friendliness. Take a look at the
Philips XL Series SEMs. You'll
find they're simply SEMsational!

Philips: Electronic Instruments Co.
85 McKee Drive, Mahwah, NJ 07430

Fax: 201-529 2252, Telephone: 201-529 3800
E-mail; marcom @ eo.ie philips.nf
Website: wiww.peo.philips.com

PHILIPS

Find

L4
Forlarge sample analysis, fromn 1C
witf gtz bo high-qualiby coated
matetals. X140 featurez irclude &
150 mira rnotaized stage ard 4 5%
titing of large planar specimens.

L40FED
Ahightech bleniding af the X140
[above] with FEG resolution and
stability rak e Ehis instrument
patticulaty suited for analytical
applications.

xL~Arabhdical

Thecustarnized embedding of EDE
inarytype XL, Acomimon software
erviranment and consistent user
inketface sllows generation of high-
levvel autatnation packages.

XLED FEG-DRT

This advarced instrument combines
a FEG electron sounze witha 200 x
200ren, S-aods movernent stage.
Average stage accuracy is within 1.5
ITHCEONE across an B wal g

*

Coming soon..,

et make things betor

PHILIPS
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