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Key benefits
•	 Fast and automated searching and characterizing 	
of gunshot residue (GSR) particles

•	 �Classification according to user-definable classes 	
up to 8 elements

•	 �Automatic optimization of SEM and EDS system
•	 �Automated multi-field and specimen run using 
predefined substage layouts with a maximum of 	
8 samples

•	 �Dedicated sample holder kit with built-in GSR 
calibration sample

•	 �Accurate revisiting possibilities needed for 	
confirmation

•	 �Fast report generation
•	 �Built-in validation procedure

GSR S50
Scanning Electron Microscope for automated 
analysis and classification of Gunshot Residue (GSR)

The GSR S50 is a dedicated system with fully integrated software to analyze and classify 

GSR, designed to run 24/7. 

The GSR S50 includes basic X-ray functionality using state of the art EDS Silicon Drift 

Detectors (SDD). The system offers both high vacuum and low vacuum operation modes 

and can, in addition to dedicated GSR analysis, also be used as a versatile system for all of 

the most common forensic applications.

The FEI Gunshot Residue Analysis (GSR Magnum™) package allows analysis of GSR to 

be carried out completely automatically and unattended. The software controls the SEM 

column, its motor stage, the EDS X-ray spectrometer and the backscattered electron 

detector (BSED), enabling samples to be scanned quickly and reliably for particles of 

compounds characteristic of GSR.

The high-precision motorized stage of the GSR S50 allows the user to revisit each 

detected particle, easily and accurately. The motorized stage will drive back to the field of 

interest and the selected particle will be automatically centered and magnified, allowing 

the user to confirm the presence of specific elements characteristic of firearms discharge 

residue. The unique 3-step wizard allows for consistent set-up of the software in order to 

obtain fast and reliable results from each run. A built-in validation procedure also helps 	

to monitor the behavior of the system.

An advanced automatic calibration procedure, which allows complete set-up and dynamic 

readjustment of the microscope column, motorized stage, backscattered electron detector 

(BSED) and X-ray analysis system, is standard. 

All data are stored in spreadsheet format to yield a complete results file. Automatic report 

generation meets the demands of time-to-result.

The GSR software is fully compliant with ASTM E 1588-2007 and the ENFSI best-practice 

guidelines for GSR analysis by SEM/EDX (2006).



World Headquarters
Phone: +1.503.726.7500 

FEI Europe
Phone: +31.40.23.56000

FEI Japan
Phone: +81.3.3740.0970

FEI Asia
Phone: +65.6272.0050

© 2009. We are constantly improving the performance of our products, so all specifications are subject to change without notice.
Magnum and the FEI logo are trademarks of FEI Company, and FEI is a registered trademark of FEI Company. All other trademarks belong to their respective owners.

See Beyond at FEI.com

DS0050 08-2009

Product Data  GSR S50

Essential specifications
Electron optics
•	 �High-performance thermal-emission SEM column, with dual-anode 
source emission geometry, fixed objective aperture and through-
the-lens differential pumping

•	 Filament lifetime > 100 hours

Resolution
•	 High vacuum

–– 3.0 nm at 30 kV (SE)
–– 10 nm at 3 kV (SE)
–– 4.0 nm at 30 kV (BSE)

•	 Low vacuum
–– 3.0 nm at 30 kV (SE)
–– 4.0 nm at 30 kV (BSE)
–– < 12 nm at 3 kV (SE)

•	 Accelerating voltage: 200 V - 30 kV
•	 �Probe current: up to 2 μA – continuously adjustable

Detectors
•	 Everhardt-Thornley SED
•	 Patented, low vacuum SED (LFD)
•	 Solid-state BSED

Chamber vacuum
•	 High vacuum: < 9e-4 Pa
•	 Low vacuum: 10-270 Pa

Vacuum system
•	 1x TMP
•	 1x PVP

Chamber
•	 284 mm left to right
•	 10 mm analytical WD
•	 8 ports
•	 EDX take-off angle: 35°

4-axes motorized stage
•	 Eucentric goniometer stage
•	 X = 50 mm
•	 Y = 50 mm
•	 Z = 50 mm (25 mm motorized)
•	 T = -15° to +75° (manual)
•	 R = 360° continuous

•	 Repeatability: 2 μm

System control
•	 32-bit graphical user interface with Windows® XP, keyboard, optical 
mouse

•	 �Image display: 2x19-inch LCD, SVGA 1280 x 1024

Image processor
•	 Up to 4096 x 3536 pixels
•	 �File type: TIFF (8- or 16-bit), BMP or JPEG

Standard utilities
•	 Image histogram and measurement software

Support materials
•	 Operating instructions on CD
•	 On-line help

System options
•	 CCD IR camera
•	 Specimen holder kit

EDS
Detector type
•	 Silicon Drift (SDD)
•	 �10 mm2 or 30 mm2 active area
•	 �Energy Resolution: ≤ 133 eV
•	 �Ultrafast pulse processing
•	 �No liquid nitrogen required
•	 �Elemental mapping and spectrum quantification capabilities included
•	 �Choice between EDAX or Bruker platforms with regional preference.

Installation requirements
•	 Power: 230 V (+6%, -10%)
•	 Frequency: 50 or 60 Hz (+/- 1%)
•	 �Power consumption: < 2.0 kVA for basic microscope
•	 Environment:

–– temperature 15-30 °C
–– relative humidity below 80% RH
–– �stray AC magnetic fields	
< 100 nT asynchronous	
< 300 nT synchronous

•	 Door width: 90 cm
•	 Weight: column console 450 kg
•	 �No compressed air or water cooling is required


