
Features
■ Fast and easy to deploy  

LN2-free HPGe nuclide 
identifier

■ Wide energy range covering 
all field situations

■ Vibration-free electrical 
cooling with no compromise 
on energy resolution

■ Ready to use in about three 
hours, anytime, anywhere

■ Wireless or wired remote 
control with tablet PC 
operating full Genie™ 2000 
suite

■ Reach-back via e-mail for 
external data review

■ Internal hot swappable 
batteries for minimum  
6–8 hours of continuous 
operation before battery 
change is required 

■ No external power required 
for initial cool down

■ Optional high sensitivity 
neutron internal detector

■ Generic ISOCS™ 
characterization for calculation 
of activities for complicated 
geometries

Description
The Falcon 5000® is a 
state-of-the-art portable 
Radionuclide Identifier 
(RID) based on a High 
Purity Germanium 
(HPGe) detector. It 
quickly and accurately 
answers: “Is there 
a radiation source 
present?”, “Where is it?”, 
and importantly “What 
isotopes are emitting the 
radiation?” The Falcon 
5000 accomplishes these 
goals by combining the 
best resolution HPGe 
detector technology with ultra-low microphonic electrical cooling. In addition 
to the highest resolution detector on the market, the Falcon 5000 integrates 
a unique BEGe detector that is superior in efficiency and lower in cost than 
standard coaxial detectors.

The Falcon 5000 is a highly powerful and customizable field spectroscopy 
system. The system comes complete with a full version of CANBERRA’s 
industry leading gamma analysis software, Genie 2000. The full power of 
Genie 2000 analysis is available in the Falcon 5000; however, a simple 
“push button” user interface allows easy navigation through the instruments’ 
basic control functions. The measurement can be stopped, started and 
saved at any time. Available user modes are: Dose, Locate, Spectrum 
and NID. All modes are available from the main screen. Once the Falcon 
5000 has been configured, the user simply starts the measurement, uses 
the Locate function to find the increased radiation field, and then looks at 
the NID page for the results. The spectrum can be viewed at any time to 
determine if the NID results match the collected spectrum for consistency. 

The main objective is to get the right answer, regardless of whether the user 
is an expert or novice. This ability is greatly enhanced by the underlying 
capabilities of the Genie 2000 platform. Although the Falcon 5000 comes 
pre-configured with a default nuclide library, the user can easily review 
the contents of any existing nuclide library, edit the current library or load 
a different library as the application requires. This capability is password 
protected to ensure lock-out protection.

More important, not only can the library be managed in the field, the actual 
automatic analysis that calculates the identification can also be predefined 
and easily changed in the field through the touchscreen interface. The tool 
can be tailored to any application by defining the type of analysis and then 
adjusting the parameters of the calculation.
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Secondary Analysis Selectable Option
Falcon 5000 has a cascading analysis capability that 
automatically executes a secondary analysis under two 
conditions:

• When the primary analysis includes non-identified 
peaks, the secondary analysis starts with a wider 
nuclide library.

• When the primary analysis identifies potential 
SNM (Special Nuclear Material), a secondary 
SNM analysis is launched to determine the basic 
isotopic content of the sample. These include DU, 
natural Uranium, Low or high enriched Uranium 
and reactor or weapons grade Plutonium.

Nuclide Library
Some identifiers have a fixed nuclide library that is 
not editable. The Falcon 5000 features a full Nuclide 
Library Editor that provides a quick determination of 
which nuclides are included and the particular gamma 
lines that are being used. All information is editable and 
password protected as necessary.

Configurable Analysis
The Falcon 5000, through the use of Analysis Sequence 
File (ASF) files, can be customized to run any 
Genie 2000 step complete with configurable parameters. 
Two analysis files come installed on the Falcon 5000 
and can easily be selected by the user.

Rapid Cooling – Anytime, Anywhere…
The Pulse Tube Cooler technology enables the 
Falcon 5000 to be cooled three hours from room 
temperature. This allows for very quick response 
times per event, with no requirement to maintain 
the unit cooled. Also the Ultra High Vacuum (UHV) 
allows cooling down the detector without waiting for 
any thermal cycle (mandatory with most other HPGe 
detectors) making sure the user can maximize the 
economical use of the instrument. 

Cooling the Falcon 5000 detector does not require a 
mandatory external AC or DC power. It can be done 
with a battery only, leaving sufficient power for one 
to two hours of operation and virtually no limit with 
additional batteries.

Hot Swappable Batteries
The Falcon 5000 
has two internal 
battery slots. The 
smart battery 
electronics manage 
all battery conditions 
and configurations, 
including the 
swapping of 
batteries on the 
fly for continuous 
operation.

Eight Hours of Operation on a Single Charge
The Falcon 5000 can operate on either one or two 
internal batteries. Each battery provides approximately 
four hours of operation (starting from a fully charged, cold 
detector). In conjunction with the optional battery charger, 
the batteries can be recharged in less than four hours.

Internal GPS
The Falcon 5000 contains a GPS to automatically embed 
the location of a spectrum collection into the data file.

Reach-back via Automated E-mail Generation
The Falcon 5000 software installs an e-mail client that 
can be used to send e-mails to a preset group of users 
with the current spectrum automatically attached. This 
unique functionality provides the user the opportunity 
to obtain expert data review immediately from remote 
personnel.

Removable Collimator
The Falcon 5000 comes with 
a threaded protective cover 
for the detector cryostat. 
For applications requiring 
collimation, the protective 
cover can be removed and 
replaced by an optional 
collimator made of 8 mm thick 
Tungsten polymer.



The Detector
The heart of the Falcon 5000 is the unique combination 
of a Broad Energy, high purity Germanium detector 
(BEGe) paired with an extremely low noise, reliable 
electrical cooler utilizing Pulse Tube cooling technology 
that is new to the spectroscopy field. Combining these 
two critical technologies provides the best possible 
energy resolution and measurement range.

BEGe Technology Germanium Detector
The CANBERRA BEGe detector offers a clear 
advantage over more conventional HPGe configurations, 
by minimizing the low energy loss and thereby 
enhancing the efficiency and resolution at low energy 
while still preserving good efficiency at higher energies. 
Combining these properties in one detector is unique 
to CANBERRA’s BEGe detector. This is extremely 
important when trying to measure a wide range of 
radionuclides such as Americium-241 at 60 keV and 
Thallium-208 with energies as high as 2614 keV.

Of course, no HPGe measurement is possible without a 
reliable cooling source. The “state-of-the-art” mechanical 
cooler used in the Falcon 5000 breaks new ground in 
mechanical cooling performance.

Pulse Tube Cooling Technology
With an electrically cooled HPGe detector, the main 
concerns are to not degrade the resolution of the 
measurement and provide reliable cooling for extended 
periods. The Pulse Tube cooler design meets these 
challenges with unprecedented performance. 

The Pulse Tube cooler design eliminates the piston 
friction by spring-mounting the pistons and allowing 
them to oscillate without touching the cylinder walls. 
When the pistons are driven at their natural frequency, 
they create a pressure wave in the gas that drives the 
adiabatic cycle. This eliminates internal wearing of parts 
and, more important, the need for internal oil and the 
fouling problems associated with it. A second benefit is 
that the Pulse Tube cooler uses Helium gas, completely 
eliminating flammable gases from the system.

The Pulse Tube cooler design also isolates the 
compressor (with moving pistons) from the cold finger 
where the detector is mounted. This minimizes the 
detector noise usually attributed to microphonic effects 
and allows the best possible resolutions to be achieved.

Supporting Equipment
An internal energy compensated GM tube is included 
for continuous monitoring of the dose rate. Also 
included in the Falcon 5000 assembly is a GPS, battery 
management system and communication network 
for interfacing to the control unit. An optional neutron 
measurement is available from a moderated 3He tube. 
The control unit/user interface is implemented on a 
Tablet PC running Windows® XP operating system. This 
platform enables the user to easily collect and analyze 
spectra, calibrate the detector, and customize the MCA 
for special applications.

PC Computing Platform Gives you the Power
The full function tablet PC which operates the Falcon 5000 
communicates with the detector unit via Wi-Fi® or optional 
direct connect via RJ-45 Ethernet cable. The benefits in the 
field will be seen with every use:

■	 Easy gamma analysis through increased processing 
 speed and large colorful displays.
■	 No fighting with limited display space and low- 
 resolution graphics.
■	 All the processing power of a PC for sophisticated, 
 quick, spectroscopy analysis.

Packaging
■	 Strap for easy carrying in the field.
■	 Hard travel case for safe shipping and carrying.

The Falcon 5000 is remarkably easy to use in the field. 
Behind the scenes, however, it uses CANBERRA’s time-
tested signal processing and gamma spectral analysis, 
which was previously available only in high-end laboratory 
systems.

Falcon 5000 detector layout

BEGe

GM

3He
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Travel Batteries
Smaller rechargeable batteries are an available option 
for users who need to travel on an airplane with the 
Falcon 5000. They comply with air transport regulations 
for quantity of lithium carried. A set of two travel batteries 
provides Falcon 5000 with five hours of continuous 
operation. 

Genie 2000 Spectra Analysis
CANBERRA’s Best in Class Genie 2000 spectroscopy 
suite is the software 
engine that analyzes the 
detector data. Industry-
leading Genie 2000 
is a mature platform 
that incorporates 
CANBERRA’s 40+ years of spectroscopy expertise.

User Interface Operational Modes
A typical Falcon 5000 operator does not need to have any spectroscopy experience. The simple interface allows 
the instrument to be set up in a limited use fashion that allows the user only to locate and identify sources that are 
present. The user simply navigates within available screens using an easy to access large button on the touchscreen 
display:  Dose-rate, Locate, Nuclear Identification and spectrum.

Dose Function
Dose Rate is continuously monitored by a GM tube 
mounted inside the Falcon 5000 housing. The user 
can set two independent Dose Rate levels to report 
“Warning” and “Alarm” level alarms. These alarms are 
active regardless of whether the MCA is acquiring data. 

Locate Function
The Locate function is provided to help pinpoint the 
origin of the source(s) to the most accurate physical 
location. This can be difficult to obtain if the source is 
shielded or if the source is distributed over a wide area. 
This function provides a time trend of the counts per 
second. This can be very useful in comparing radiation 
fields emanating from a surface and determining the 
point of the highest radiation field.

Falcon 5000 Portable HPGe-Based Radionuclide Identifier



During the Search function, the MCA continually collects 
data and the nuclide identification algorithms are 
continually evaluating the data for possible identification.

Spectroscopy Function
In this functional mode, the collected spectrum can be 
reviewed to compare to the NID results. This provides 
an easy way to verify the completeness of a specific NID 
calculation. In addition, a full set of spectroscopy tools 
provides many algorithms to advanced users that can 
be used to resolve the most challenging measurement 
scenarios.

Nuclear Identification Function
The NID function provides all of the results related to 
the identification and classification of radionuclides. The 
table lists the radionuclide, the type of source (Medical, 
Industrial, NORM, or SNM) and the confidence of the 
identification. For novice users, the confidence is also 
displayed as Confirmed, Probable or Suspected.
 

Specifications
NUCLEAR

■	 UNIT TO DISPLAY – 
	 –	Sv, Sv/h, rem and rem/h for g dose equivalent.
 –	Ci and Bq for activity.
■	 DETECTORS – 
	 –	Geiger Mueller energy compensated for dose-rate  
    equivalent.
 –	HPGe BE2830 ∅60 x 30 mm with relative efficiency of      
    approximately 18% for spectrometry.
 –	Optional 3He tube with moderation for neutron  
   detection. Active volume ∅24.4 x 80 mm.
 –	Sensitivity for 252Cf emitting 20 000 n/s at 25 cm:  
   detects in two seconds.
■	 ENERGY RANGE – 
	 –	HPGe – 20 keV to 3.0 MeV.
 –	GM – 30 keV to 1.4 MeV.
■	 FWHM for BE2830 DETECTOR –
 –	 ≤ 2.0 keV at 1332 keV.
 –	 ≤1.0 keV at 122 keV.
■	 ELECTRICAL COOLER – 
	 –	TYPE – Pulse tube.
 –	TIME TO COOL – 3 to 4 hours at 25 °C (77 °F).
 –	WARRANTY – Five years; prorated.
■	 MCA – 
	 –	256–8192 channels.
 –	Live time correction.
 –	 Input count-rate >500 kc/s.
 –	PRESET – Live or real time from 1 to 106 seconds.
 –	HIGH VOLTAGE INHIBIT – High voltage is  
   automatically inhibited until the detector has reached  
   operating temperature.

■	 SPECTRUM UPDATE – Two seconds per 8k spectra 
 between Falcon 5000 and PC.
■	 ALARM THRESHOLD – Warning and Alarm editable   
 set-points for gamma dose-rate, neutron count-rate  
 and locator.

ERGONOMIC
■	 DISPLAY – Via tablet PC running Windows XP, 10.4 in.   
 XGA TFT color display 1024 x 768.
■	 ALARM – Audible and visible on tablet PC.
■	 KEYBOARD – Easy to access dynamic seven buttons  
 menu on the bottom of the display on the tablet PC in  
 addition to Windows traditional operations.
■	 DATA STORAGE – Spectra with GPS coordinates.
■	 OPERATING CONTROLS: 
 –	Control panel on top of Falcon that includes detector  
   temperature, communication and battery level     
   indicator with Operating/stand-by selector.
 –	All parameters are accessible through tablet PC setup  
   screen (password protected).
■	 Handle on top of instrument.
■	 Removable shoulder strap.

COMMUNICATION
■	 Between Falcon and Tablet PC:
 –	 Wireless – Wi-Fi 802.11g with security by WEP or  
   WAP 32 bit encryption.
 –	Wired – RJ-45 (Ethernet cable).

■	 GPS:
 –	Accuracy – Horizontal <5 meters (50%), <8 meters  
  (90%).

SOFTWARE
Functions

■	 Dose.
■	 Locate.
■	 Spectrum.
■	 Identification Functions.
■	 Dose Alarm (Continuously monitored with configurable   
 set point, audio alert and visual indication).
■	 Genie 2000 Basic Spectroscopy and Gamma Analysis   
 packages included.
■	 Radionuclide Identification algorithms are user  
 configurable. Nuclide Library, Identification Algorithm,   
 measurement geometry and other adjustable  
 parameters are predefined in Genie 2000 Analysis   
 Sequence File (.ASF file).
■	 Nuclide library – Configurable Library with Full   
 Nuclide Editor (Default Library based on ANSI N42.34   
 specification).
■	 Secondary Analysis for non identified peaks and SNM   
 identifications to specify isotopic classification (RGPu,   
 WGPu, HEU, DU…).
■	 ISOCS detector characterization available for numerical   
 calibration and activity quantification of unique  
 measurement geometries.
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ELECTRICAL
■	 Instrument:
 –	Universal AC adapter with 100–240 V, 50-60 Hz input.
 –	STANDARD BATTERIES – Two rechargeable Li-ion  
   6.4 Ah, hot swappable, providing up to eight hours  
   operation*. Charging time inside Falcon 5000 <4 hours.
 –	TRAVEL BATTERIES (option) – Rechargeable Li-ion  
   4 Ah, providing five hours operation* with two  
   batteries. Charging time inside Falcon 5000 <2.5 hours.
■	 Optional 12 V dc power supply for Falcon 5000 (does  
 not charge batteries inside Falcon 5000).
■	 Optional battery chargers outside of Falcon 5000:
 –	12 V dc charger for two batteries simultaneously.
 –	Universal 100 – 240 V ac, 50-60 Hz input charger for  
  one battery at a time.

■	 Tablet PC:
 –	Universal AC adapter with 100–240 V, 50-60 Hz input.
 –	BATTERY – One internal rechargeable Li-ion providing  
   up to three hours operation*.

*Nominal value only. Actual run time depends on application  
 specifics.

MECHANICAL
■	 HOUSING – Painted aluminium easy to decontaminate.
■	 DIMENSIONS – 439.4 x 430 x 173.7 mm (17.3 x 16.9 x   
 6.8 in.) (L x H x W) with handle.
■	 WEIGHT:
 –	 15.5 kg (34.1 lb) with two standard batteries not    
   including neutron option.
 –	16.8 kg (37.1 lb) with two standard batteries and  
   neutron option.

■	 RUGGEDIZED TABLET – Subject to change depending   
 on tablet manufacturer.
 –	 Dimensions – 284.5 x 209.6 x 40.6 mm (11.2 x 8.25 x  
   1.6 in.).
 –	Weight – 2.5 kg (4.95 lb).

ENVIRONMENTAL
■	 TEMPERATURE – -20 °C to +50 °C (-4 °F to 122 °F).
■	 RELATIVE HUMIDITY – 90% at 35 °C, non condensing.

NORM
■	 EMC – Conform.
■	 CE – Meets CE requirements.

ORDERING REFERENCES
■	 F5000-20 – Falcon 5000 with BE2830 BEGe detector,  
 S513 software and hard case.
 –	BE2830 BEGe type HPGe detector.
 –	Two internal Li-ion 6.4 Ah batteries for eight hours   
   of instrument operation (Falcon accepts up to two  
   batteries).

 –	S504 and S501 Basic Spectroscopy package and   
  Gamma Analysis.
 –	Generic ISOCS characterization.
 –	Falcon accessories such as cables, carrying case,   
  shoulder strap, AC adapter and user manuals.
 –	Hard carrying case.
 –	 (Requires computer below).
■	 F5000N-20 – Falcon 5000 with BE2830 BEGe detector,   
 moderated neutron detector, S513 software and hard   
 case.
 –	BE2830 BEGe type HPGe detector.
 –	Moderated neutron 3He detector.
 –	Two internal Li-ion 6.4 Ah batteries for eight hours  
   of instrument operation (Falcon accepts up to two  
   batteries).
 –	S504 and S501 Basic Spectroscopy package and   
  Gamma Analysis.
 –	Generic ISOCS characterization.
 –	Falcon accessories such as cables, carrying case,   
  shoulder strap, AC adapter and user manuals.
 –	Hard carrying case.
 –	 (Requires computer below).
■	 F5000COMP/RUG – Falcon 5000 Control Computer   
 – Rugged xPlore iX104 equivalent.

OPTIONAL ACCESSORIES
■	 F5000COL – Falcon 5000 screw-on tungsten collimator.
■	 ISXCLF5000 – ISOCS/LabSOCS™ Characterization for   
 the Falcon 5000. Requires S573 ISOCS or S574   
 LabSOCS calibration software.
■	 F5000ACPS – Spare external 100 – 240 AC power supply  
 for Falcon (one unit is delivered standard).
■	 F5000POWERCABLE – Spare cable for Falcon 5000   
 compatible with F5000ACPS and F5000DCPS.
■	 F5000INTBAT – Falcon 5000 spare internal rechargeable  
 Li-ion battery.
■	 F5000TRAVELBAT – Falcon 5000 internal travel   
 rechargeable Li-ion battery: complies with airplane   
 transportation regulation on lithium carried.
■	 F5000ACBATCHARG – 100 – 240 V ac charger for one   
 spare Li-ion battery outside Falcon 5000.
■	 F5000DCPS – 12 V dc external power supply for   
 Falcon 5000 (does not recharge internal Falcon   
 batteries).
■	 F5000DCBATCHARG – 12 V dc charger for two spare   
 Li-ion batteries outside Falcon 5000.
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