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HBI-120 Backscatter X-Ray Imager 

HBI-120 Standard Accessories 

  

Quantum-RX provide handheld x-ray instruments for 

security, environmental, archeological and industrial 

applications — tools designed to help to make the 

world cleaner, safer and more secure — that can help 

you perform missions better, faster and more cost 

effectively.   

The HBI-120 achieves new benchmarks for handheld x-

ray imagers in performance, versatility, affordability 

and ease of use.  All Heuresis products are made in the 

U.S.A. 

HBI-120 Backscatter X-Ray Imager 
▪ Rugged, compact, lightweight, ergonomic 

▪ Performance, ease-of-use, features and 
flexibility that help you perform missions 
better, faster and more cost effectively 

▪ Android ™ OS; hi-res color touchscreen, laser 
scanning guides, camera and flashlight 

▪ Wi-Fi, Bluetooth ™, image colorization and 
histogram stretching 

▪ Finds threats and contraband behind up to 
0.09” (2.3 mm) steel — more than twice the 
thickness of motor vehicle body panels 

To see demonstration videos of the HBI-120 
in use, please go to:  http://bit.ly/2sJyC0o  

Advanced Detection Technologies  

Heuresis HBI-120 Brochure rev. M 
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Size and weight 24 cm (9.4”) x 22 cm (8.7”) x 17 cm 
(6.7”); 3.0 kg (6.6 lbs.) 

X-Ray Generator  5 W, 120 keV x 42 μA fixed voltage and 
current, shielded x-ray generator and 
shielded scanning x-ray beam optics 

Display                         Transflective 720 x 1,280 pixel color 
touchscreen LCD 

Scanning Speed  6” to 12” (15 to 30 cm) per second — 
scan smoothly a at 6” (15 cm) per 
second for optimal image quality   

Batteries Rechargeable Li-ion battery pack;  4-
hour life with typical 25% duty cycle 

Data Storage                More than 10,000 x-ray scans 

Data Management Image comparison; image colorization; 
histogram stretching; histogram 
enhancement.  Heuresis Data 
Management Software for PC 

Standard Accessories Rugged locking carry case with wheels;  
adjustable carrying strap; 110/220 V AC 
battery charger; two rechargeable Li-
ion battery packs; User’s Guide; 
electronic training materials. 

Operating Conditions  At start up:  –20 °C (–4 °F) to 60 °C (140 
°F); after warm up:  –40 °C (–40 °F) to 
60 °C (140 °F); in any non-condensing 
atmospheric condition; the unit is 
splash and dust proof,  IP54 rated. 

Storage Conditions:  –20 °C (–4 °F) to 60 °C (140 °F) 

Make Your Missions More Effective and Efficient 
▪ Borders and Checkpoints 

▪ Scan tires, bumpers, body panels, interiors and contents of passenger 
vehicles — determine whether to clear or seize a vehicle in minutes. 

▪ Counterintelligence and VIP Security 

▪ Scan vehicles, rooms and furniture for threats and surveillance devices. 

▪ Maritime and Aviation Drug Enforcement and Counter-Smuggling 

▪ Scan boat bulkheads, hulls and holds for drugs, currency and voids. 

▪ Screen airliners, cargo planes and small aircraft — scan interiors, 
hulls, wings, service ports and landing gear for smuggled contraband. 

HBI-120 Scanning Penetration  
The ability to see hidden objects with the HBI-120 depends on the density, elemental composition 
and thickness of what you are scanning.  The chart below left shows the thickness of different 
materials through which you can see hidden organic materials scanning with the HBI-120. 

 

Frequently Asked Questions 
How does the HBI-120 Backscatter Imager work? 

Backscatter imaging uses Compton x-ray scattering from objects irradiated with high-energy photons to 
find hidden materials.  X-rays scatter more from low-density materials mainly made of light elements; 
this makes backscatter imaging especially useful for finding organic materials — including hidden 
narcotics and other controlled substances; firearms and ammunition; currency and other contraband; 
IED’s and other chemical explosives; and hidden microphones and other surveillance devices. 

How quickly can you scan with the HBI-120? 
Recommended scan speed is 6” (15 cm) up to 12” (30 cm) per second — typical scans take <10 seconds. 
▪ Scan with a uniform motion at 6” (15 cm) per second for the highest quality images. 
▪ Scanning faster than 12” per second produces compressed images; scanning slower than 6” per second 

produces elongated images. 

How long does the battery pack last?  
The HBI-120 uses rechargeable Li-ion battery packs — each pack lasts about 4 hours at a typical 25% 
scanning duty cycle. 

Can you scan people with the HBI-120? 
The HBI-120 is not designed to scan people.  Always treat radiation with respect.  The HBI-120 must be 
used in accordance with the manufacturer’s instructions (please see the HBI-120 User’s Guide) and all 
local laws and regulations.  Do not point the unit at anyone and keep your hands away from the front 
of the unit when the x-ray generator is running.  

Ergonomically designed, easy to operate 
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▪ Most countries have similar radiation safety regulations for the general public   

▪ The U.S. Dept. of Labor OSHA guidelines for allowable radiation from non-natural 
sources for the general public is 100 milliREM (1.0 milliSievert) per year  

Operator radiation doses are calculated below for different HBI-120 use scenarios 
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Mobile phone IED simulant       Laptop battery simulant 
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Pressure cooker IED simulant in a backpack 

  
  
 
 
 
 
 
 

 
 

PVC pipe bomb IED simulant in a backpack 
 

 
 

Hours per year HBI-
120 is used by one 

operator 

% of time scanning items Annual operator’s–hands 
doses, scanning typical 
samples, mREM (mSv) 

General Public 
annual dose limit, 

mREM (mSv) 

% General 
Public annual 

dose limit 

1,600 (32 h per week) 50% (heavy duty cycle) 50 – 90  (   0.5–0.9  ) 100 (1.0) 50 – 90% 

1,250 (25 h per week) 25% (typical duty cycle) 20 – 35  (   0.2–0.35) 20 – 35% 

500 (10 h per week) 10%  (light duty cycle) 3  –  6  (0.03–0.06) 3 –  6% 

HBI-120 Direct Beam Radiation 

▪ The HBI-120 is not designed to scan people   

▪ Do not point the unit at anyone and keep 
your hands away from the front of the unit 
when the x-ray generator is running 

▪ Direct beam radiation in a 10 second scan 2” 
(5 cm) from the unit’s face is ~20 milliREM 
(0.2 milliSieverts) 

▪ Direct beam radiation in a 10 second scan 1 
ft. (30 cm) from unit’s face is ~0.6 milliREM 
(0.006 milliSieverts) 

▪ Typical HBI-120 scans take <10 seconds 

▪ The HBI-120’s x-ray generator and optics 
produce a scanning pencil beam of 425 
Million x-rays per second, scanning a 65° arc 
150 times per second with a scan speed of 57 
ft. (17.5 m) per second 

▪ The scanning pencil beam x-rays range from 
25 to 120 keV — mean x-ray energy is 43 keV 

▪ The FWHM diameter of the scanning pencil 
beam at the unit’s face is 0.13” (3.3 mm) 

▪ 1 ft. (30.5 cm) from the unit’s face, the beam 
FWHM diameter is ~0.5” (1. 2 cm) 

▪ 3 ft., 3” (1 m) from the unit’s face, the beam 
FWHM diameter is  ~1.2” (3.1 cm) 

▪ 9 ft., 10” (3 m) from the unit’s face, the beam 
FWHM diameter is ~3.4” (8.6 cm) 

Other Sources of Radiation Exposure 
▪ Typical bananas contain 45 μg of 40K that 

produces 0.01 milliREM (0.0001 milliSieverts) 
of radiation; eating a banana a day will give 
you ~3.6 milliREM (0.036 milliSieverts) of 
radiation over the course of a year 

▪ Radiation exposure varies with the duration, 
latitude and altitude of flights, but averages 
~0.5 milliREM (0.005 milliSieverts) per hour 
of flying.  Flying 30,000 miles (48,400 km) a 
year will expose you to 25 to 30 milliREM 
(0.25 to 0.30 milliSieverts) of radiation 

▪ A typical barium enema gives a patient ~700 
milliREM (7.0 milliSieverts) of radiation 

HBI-120 radiation surveys were conducted 
with Bicron MicroRem Radiation Monitors;  
some characteristics of the x-ray beam were 
calculated using CERN Geant4 software 

HBI-120 Exclusion Zone 

At a distance of 3 ft., 3” (1 m) from the unit’s 
face, the maximum direct beam radiation is 
85.5 mREM/hr.(0.855 mSv/hr.)  A member of 
the U.S. general public could be exposed at 
this distance to several 10-second scans each 
day and stay below the annual OSHA general 
public dose limit for non-natural radiation.   

A 3 ft., 3” (1 m) exclusion zone in front of the 
HBI-120 when scanning will provide members 
of the general public with more than adequate 
protection in typical operating conditions. 

▪ Most HBI-120 operators — even operators who use the unit many hours each 
week and frequently scan items such as car interiors that produce relatively high 
backscatter radiation — will never be exposed on or any part of their bodies to 
annual radiation doses above those allowed to members of the general public 

Explosives Detection 
HBI-120 X-Ray Scans of Explosives Simulants 

 

Contraband Interdiction 
HBI-120 X-Ray Scans of Contraband  

Narcotics hidden in a motor vehicle 

 
Narcotics simulant in a metal can covered by pet food 

 
Narcotics simulant hidden in a car tire 

 
Cocaine simulant behind an aircraft ceiling panel 

 

HBI-120 Backscattered Radiation 
▪ As items are scanned, some x-rays will scatter back towards the operator 

▪ Radiation decreases as the inverse square of distance — at twice the distance 
from the scanned item, there will be ¼ the backscattered radiation  

▪ Backscattered radiation varies proportionately with the duration of each scan 

▪ The intensity and energies of the backscattered x-rays will depend on the 
physical properties of items being scanned with the HBI-120 — mean energy of 
the backscattered x-rays ranges from 35 keV to 55 keV 

▪ When the HBI-120 is used properly, the operator’s hands will always be the parts 
of their body exposed to the most backscattered radiation from using the unit 

The table below shows backscattered radiation at various points around the unit 
during scans of different items 
 

HBI-120 x-ray beam spectrum 

Surveys were conducted using a Bicron MicroRem 
Radiation Monitor.  Some x-ray beam characteristics 
were calculated using CERN Geant4 software 
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