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Firearms are involved in roughly 60% of all mur-
ders, 33% of all robberies and almost 25% of aggravated
assaults. Given these statistics, it is easy to see why a
determination of whether an individual has recently been
in the immediate vicinity of a discharged firearm is im-
portant to law enforcement.

Ammunition is either rim-fire or center-fire, de-
pending on where the hammer mechanism must hit to
activate the primer. When a firearm is discharged, the
hammer strikes the primer cap in the bullet causing it to
explode and, thus, ignites the powder whose expanding
gases propel the bullet out of the barrel of the gun. As
this happens, molten primer material is expelled from the
firearm in a 1 meter plus radius, showering that area with
microscopic (submicron to 10+ microns) spherical bits of
GSR. The hand holding the weapon during discharge
usually has more GSR than the non-firing hand. But, af-
ter some two hours of normal activity, both hands usually
have roughly equal amounts of GSR. And if the person
has washed his hands, then almost no GSR remains.
While the hands are usually the main focus of GSR col-

lection, some agencies collect from the face, clothing and
even the ears and nostrils to obtain good sampiing. GSR
is collected by physically removing the particles by dab-
bing double-sided adhesive tape attached to an SEM stub
on the area of interest.

Primers contain amounts of lead azide, lead sty-
phnate, barium nitrate and/or antimony sulfate. While
such individual microscopic particles may be found on a
person, GSR produces an unique elemental signature.

Modern GSR analysis includes particle detection,
spectral acquisition and classification based on elemental
intensity. The SEM/EDS system is fitted with a
backscattered electron (BSE) detector to visualize the
GSR particles, since they have a high mean atomic num-
ber due to Pb, Sb and Ba. Other particles may be de-
tected, such as Fe/Ce as produced by using cigarette
lighters, etc. but these can be sorted out based on ele-
mental content. The surface of the stub is searched at
each stage position in a grid or random pattern at a
magnification of around X1000. The particles that regis-
ter on the BSE detector are located and a spectrum is
acquired. Each particle can then be classified as being
unique to, indicative of or not associated with GSR.
Precision stage automation and specialized EDS software
allows overnight analysis and is essential to the process.

GSR determination by SEM/EDS is ciearly the
most definitive method of determining if a person has
been in immediate vicinity of a discharged firearm.

Stop losing valuable image data!
[f you're using confocal microscopy for serial sectioning of fluorcscently
probed specimens, you're losing over 95% of your data. Sure, you could
reduce the loss of data by opening the pinhote a little, but you'd also lose
your z-axis resolution. Thai's just the way it is with con focal
technology.

Lucky for you, there's a revolution taking place. Rapid advances in
computing speed and optimized image restoration algorithms have made
it possible to use wide-field microscopy to create incredibly clear and
highly-resolved 2-D and 3-D images from fluorescently probed cells.

This revolution is called the CELLscan™ system and it's available now
from Scanalytics.

In wide-field microscopy, there's no pinhole to eliminate inforrnation-
paefced photons, and no need for a disruptive laser light source. All of
the image data is collected by a CCD camera, combined with
information about your microscope's optical properties, and rapidly
deconvolved to form clear, high resolution images which may be
exhaustively analyzed within the CELLscan™ software.

Until now, this technique was only available on mainframes and
expensive workstation computers. CELLscan"™ brings this technology
into your laboratory on an affordable IBM PC/AT running Windows.

See the new CELLscan™ system at the Scanalylics booth at the
EMSA/MAS '92 meeting in Boston or call us at 1-800-325-3110.

Scanalytics
A Division of CSP. Inc.

1-800-325-3110

SCANNING ELECTRON
MICROSCOPE

SPECIALITY STAGES

• Motorized
/ Tensile
•/ Heating/Cooling

</ Refurbished SEM's
• Custom Accessories
•/ SEM Consumables
</ Polaroid Film

E. Fjeld Co. Inc.
Billerica, MA 01862

Tel.:
(508)667-1416
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Consider the Source.

SUPPLIES

For all your microscopy needs.
Call for a free SPI Supplies SourceBook.
Get selection and savings...the SPI way.

Phone: 1-(800) 2424-SPl • FAX: (215) 436-5755

• Books
• Calibration Aids
• Carbon Adhesives
• Carbon Coaters
• Chemicals
• Cleaning Solvents
• Cloths & Wipers
• Colloidal Gold
• Darkroom Supplies
• Desiccators
• Diamond Knives
• Disk Apertures
• Embedding Media
• Embedding Molds
• Evaporation Supplies
• Film Dryers
• Film Washers
• Filtration Media
• Gloves
•Grids
•Immersion Oils
• Knifemaking Glass
• Kodak Products
• Light Microscopes
• Magnifiers
• Metallography
•O.K. Dusters
•Plasma Etchers
• Plasticware
•Polaroid Film
•Pump Oils
• Reference Spheres
• Reticles
Scintilla tors

•SEM Mounts
• Services
•Silver Adhesives
•Slides
•Sputter Coaters
•Stains for EM
•Stains for LM
•Standards
• Stereoviewers
•Storage Systems
-Strip Apertures
•Transfer Sheets
• Tweezers
•Ultrasonic Cleaners
•Vacuum Evaporators
•Vacuum Greases
•Vacuum Pumps
•X-ray Crystals
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Not just the first Personal SEM™...
but the first low-cost SEM designed for

and supported by working Microscopists.
Introducing the Personal SEM

As a leading materials character-
ization company RJ Lee Group
realizes that conducting routine work
utilizing a research level instrument
is inefficient, costly, and beyond
the means of many labs. That is
why we have designed the

•/ Easy, point and click
operation that anyone
can use, regardless of
the level of experience

/ Turbo-pumped vacuum
system is dean, reliable
and puts you in operation
in about a minute

/ Disposable pre<illgned
filament capsules and liner
tubes make maintenance a
snap

Personal SEM—an innovative tool
that puts electron microscopy in the
hands of even novice users. This
instrument gives you the capabilities
you need, is simple to operate and
maintain, and costs less than you

might expect. And of
course the Personal

/ Fully digital Image collection
and storage provides electronic
archiuing and image transfer
capability with personal
computers

SEM is backed by the analytical
scientists at RJ Lee Group, Inc.

Contact the Marketing
department at (412) 325-1776 for
a free brochure, or to schedule a
personal demonstration at the
EMSA show.

/ Exclusive "single
screen report"
combines macro,
normal and zoomed
images on one screen,
together with X-ray
data (optional),
operating parameters
and notes

No special utilities
required—just plug it into
a 11OV outlet and you're
ready to go

RJ LeeGroup
The Material s C h a racieri za tio n Specia lists

350 Hixhberg Rd. Manroeville, PA 15146
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