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ULTRA HIGH RESOLUTION HPGe 

RADIOISOTOPE IDENTIFICATION DEVICE

THE DETECTIVE X IS THE LATEST ADDITION TO 

ORTEC’S INDUSTRY-LEADING LINE OF FIELD-

PROVEN DETECTIVE HIGH-RESOLUTION RIIDS. 

ORTEC DETECTIVE PRODUCTS ARE THE 

STANDARD DEVICES DEPLOYED BY CUSTOMS, 

DEFENSE, AND INTELLIGENCE AGENCIES 

AND BY MANY STATE AND LOCAL FIRST 

RESPONDERS IN THE UNITED STATES AND 

IN MORE THAN 60 COUNTRIES AROUND THE 

WORLD. 

MULTI-THREAT DETECTION

ORTEC’s Detective products are widely known by federal 

agencies as the “Gold Standard” for interdiction of potential 

nuclear threats. The new Detective X is faster, lighter weight, 

and is manufactured in a more rugged package. The Detective X 

includes a large 65mm x 50mm high-purity Germanium (HPGe) 

detector and incorporates a field-proven Sunpower® Stirling 

cooler. The system employs AVC™ (active vibration cancellation), 

a technology that virtually eliminates vibrational noise thereby 

offering superior detector resolution and identification 

performance. 

The operational improvements incorporated into the Detective 

X include:

• Ruggedized design for harsh environments (IP65 compliant) 

• Significant weight reduction (about half the weight of the 

   Detective-EX-100T.) 

• Battery life almost doubled with two batteries that are hot 

   swappable

• New optional Lithium-6 zinc sulfide (Li6/ZnS) Neutron 

   Detector Module (NDM) with no Helium-3 required

• Larger display screen that is easily readable in sunlight

LARGE HPGE CRYSTAL (65 MM X 50 MM)
RAYS FROM RADIOACTIVE SOURCES

EXTREMELY RUGGED – DESIGNED FOR 
MILITARY USE

AUTO CALIBRATION

PORTABLE - LIGHT WEIGHT, LONG BATTERY 
LIFE, «ONE-HAND» OPERATION WITH GPS 
LOCATION

SUPERIOR ALGORITHMS – EXCELLENT 
DETECTION AND ID CAPABILITY AND A MUCH 
BETTER FALSE ALARM RATE COMPARED TO 
OTHER SYSTEMS
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Detective X
How do you improve on “The Gold Standard” for nuclear threat detection and identification? ORTEC’s new Detective X high purity germanium
(HPGe) “RIID” does exactly that with a combination of identification improvements, operational (conops) improvements, better interconnectivity
capabilities, and longer battery life. 

What Makes ORTEC’s New Detective X Better?

Detection and Identification Features
• Larger HPGe crystal, three times more efficient than the

Micro-Detective-HX.
• Improved Algorithm that increases detection probability.
• Comprehensive library of over 175 radionuclides including new

radiopharmaceuticals.
• Better standoff detection and ID capability.

Operational Improvements
• Rugged Instrument designed for harsh environments (IP65

compliant).
• Weight Significantly Reduced (about half of Detective-EX-100T).
• Battery life doubled and batteries are hot swappable.
• New Li6/ZnS Neutron Detector Module (NDM), no 3He required. 
• Bigger display screen, easily readable in sunlight.

Quality Improvements
• New Stirling cooler with more cooling capacity and improved

mean time between failures.
• Designed with extremely hard polycarbonate case, making it

both lighter and more rugged.

Enhanced Connectivity Options
• System includes built-in Ethernet connection (RJ45).
• USB Connection to PC is plug and play.
• USB memory stick stores >100,000 spectra.
• Mobile phone Interconnectivity and control of instrument for iOS,

Android, and Windows platforms.
• WiFi and Bluetooth are standard with Detective X.

Why are High Purity Germanium Detectors needed for Radiation Identifiers?
High Purity Germanium (HPGe) Detectors are acknowledged as “the Gold
Standard” detector for radioisotope identification because they provide ~35 times
better in energy resolution (selectivity) than Sodium Iodide and ~15 times better in
resolution than LaBr, CeBr, or SrI. HPGe can be manufactured in diameters of
>3 inches, making them much bigger (more efficient) than CZT detectors. The
resolution advantage results in significantly better performance (superior standoff
detection, fewer false IDs, improved sensitivity to threat materials, and better
spectra for reachback review).
Unlike lower-resolution detector types, HPGe crystals operate at cryogenic
temperatures. This created a technology challenge ORTEC solved over 30 years
ago. Portable HPGe detectors historically have used Liquid Nitrogen for cooling,
but since ORTEC introduced the first electro-mechanically cooled, hand-held Germanium system in 2004, ORTEC’s Detective family of RIIDs
with Stirling coolers have become the industry standard. There are now more than 1,300 ORTEC Detective family instruments in over 60
countries to detect and identify nuclear or radiological threats.
ORTEC has worked with customers to integrate features needed to meet CONOPS or mission requirements. These new features allow the
Detective X to meet a variety of deployment scenarios. The Detective X has its roots in the GE-Mini hand-held RIID development at Lawrence
Livermore National Lab where it was funded by the Department of Defense and the Defense Threat Reduction Agency (DTRA). ORTEC
exclusively licensed this technology from LLNL.
The Detective X crystal is 65 mm x 50 mm which makes it approximately three times more efficient than the Micro-Detective or
Micro-Detective-HX.

The Detective X Features
• Portable – Light weight, “one-hand” operation with GPS location. The Detective X is about 50% lighter than

the industry-leading ORTEC Detective-EX-100T.
• Extremely Rugged – Designed for military use. Can accommodate –20°C to +50°C temperatures. IP65 rating

(water proof, dust proof) and drop hardened. 
• Superior Algorithms – Excellent detection and ID capability and a much better false alarm rate compared to

other systems. There are more than 175 radionuclides in the library.
• Auto Calibration – Continuous real-time detector stabilization keeps the instrument calibrated at all times.
• Enhanced Communication Capability – Equipped with 802.11 a/b/g wireless, wired Ethernet, USB, remote

control via smartphones (Android, iOS, and Windows PC). Bluetooth capability also included. Can easily be
remotely controlled and monitored from a central location.

• Optional Li6ZnS neutron detector (no 3He).
• Removable high capacity USB Flash Drive.
• Simple to operate: Bright, clear, SUNLIGHT READABLE display, touch sensitive screen, and intuitive menus.
• Operating time of up to 10 hours with dual batteries (hot swappable).
• Large HPGe Crystal (65 mm x 50 mm).
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Display and Control Buttons.



APPLICATIONS

• Nuclear security

• Nuclear Medicine

• Research

• Decontamination / Dismantling

ACCESSORIES

• Includes: GPS, vehicle charger, 16Gb USB 

flash card, bluetooth headset, hardened 

carrying case with casters, 2 rechargeable 

96W lithium batteries, adapter and power 

cable.

• Optional: tungsten collimator or 4mm 

thick steel, low energy filter, charging cable 

for military specification batteries (2590), 2 

batteries independent charger.
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SPECIFICATIONS

Nuclide Identification

P-type high-purity germanium (HPGe) crystal with Coaxial 

construction

Crystal nominal dimensions 65 mm diameter x 50 mm length

Cryostat and Cooler

“Hardened” cryostat, with high-reliability, low-power Stirling 

cooler. The cryostat design is such that the Detective X may be 

s witched off at any time and power subsequently re-applied, 

without having to wait for a full thermal cycle (full warm up 

before cool down). 

This feature greatly increases system availability during 

measurement campaigns.

Cool Down Time

The high reliability cooler is designed for continuous operation. 

Between making measurements the unit is powered from a DC 

supply, car battery or other device. Initial cool down time depends 

on ambient temperature, but is typically 8 hours at 25°C

Gamma dose rate detector

Three detectors determine the gamma dose rate over a wide 

range from <0.05 mR/h to >100 R/h, a dose-rate range of over 

six decades

Instrument switches between the three automatically

Neutron detector module

The optional neutron detector is a large volume segmented 

lithium-6 fluoride/zinc sulfate (Li F/ZnS) detector that is ANSI 

N42.34 2015 compliant

Display
4.3” WQVGA (480 x 272 pixels) sunlight readable, touch sensitive, 

operate with finger or stylus

Data storage

To internal RAM and removable low profile USB flash drive

The unit is shipped with a 16 GB Flash drive which holds over 

100,000 spectra

Interface & software

USB and Ethernet TCP/IP v4 connections via standard RJ45 

Ethernet connection (10/100Base-T – 10/100Mbps, autosensing) 

Ready for use with MFK (Mobile Field Kit for DoD users), ORTEC 

GammaVision, iOS devices and Android devices. Wi-Fi (802.11) 

communication software. Wireless Mobile MCB Server software

GPS

The instrument is equipped with an internal GPS. 

The location information associated with a measurement is 

optionally stored in the N42 files

Maximum overall dimensions 15.5 in L x 6.25 in W x 8.25 in H (39.5 cm L x 16 cm W x 21 cm H)

Weight 15.4 lbs (6.98 kg) gamma only. 16.8 lbs (7.2 kg) gamma/neutron

Input power
12 to 17 V DC from battery or DC power supply (universal mains 

supply included)

Temperature –20°C to 50°C

Instrument enclosure
IP65 Sealed against ingress of dust and water. All perforations are 

sealed by rubber plugs (connectors, memory cards, etc.)


