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*X-RAY is produced when charged particles” electrons” hit a rotational target 
“anode” 

*Under the effect of high potential, the electrons are accelerated to have a 
kinetic energy K          ,,,,        (where K=eV)

*The rest quantity of electron’s energy changed in a form of electromagnetic 
radiation called “X-RAY”
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- when a vehicle passes through the inspector ,x-ray 

radiation scan it from all sides

- by using a computer application ,we can see any 

thing inside the vehicle

So…….

This application is so important for security and 

faster than manual inspection

X-RAY INSPECTION FOR VEHICALS(I)
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Mars Science Laboratory

It's a instrument called
CheMin: CheMin is short for
'Chemistry and Mineralogy’ , and it is
an X-ray diffraction and X-ray 

fluorescence analyzer. It will identify
and quantify the minerals present in
rocks and soil and thereby assess the
involvement of water in their formation,
deposition, or alteration. In addition,
CheMin data will be useful in the search for potential mineral biosignatures,
energy sources for life or indicators for past habitable environments.
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CheMin directs a beam of X-rays through the powdered material. X-rays,  When the X-ray beam in
teracts with the rock or soil sample, some of the X-rays will be absorbed by atoms in the sample   
and re-emitted at energies that  are characteristic of the particular atoms present.

In X-ray diffraction, some X-rays bounce away at 
the same angle from the internal crystal structure
in the sample . When this happens, they mutually 
reinforce each other and produce a distinctive 
signal. Scientists can measure the angle at which
X-rays are diffracted toward the detector and 

use that to identify minerals.
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Coll-Tech X-Ray ADR Provides: 

Coll-Tech X-Ray ADR is a necessary solution for every tire manufacturer who wants to assure that 
only the best radial tires, whether they are passenger tires, truck and bus tires or over-the-road 
tires, are shipped to their customers. 

For radial passenger, truck & bus tires, rely on Coll-Tech - the Power of Precision 



Coll-Tech X-Ray  Automatic Defect Recognition  
(ADR)
Video
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(IiI)  Coll-Tech VerTiX-PLUS      
X-Ray System 



Applications of x-ray



➢ X-ray scanner



➢ X-ray scanner

1.Circuit diagram

2.Benefit of it 

3.Idea of x-rays scanner 

4.Types of scanner



➢ Circuit diagram



• Benefits of x-ray scanner

❑Security

❑ monitoring passenger baggage at airports for 

weapons, bombs and drugs



➢ Idea of x-ray scanner

❑ X-rays are released by a pair of detectors on opposite sides, so the contents of

the bag absorb some of these rays, which means that x-rays passing through

the luggage will be at lower energy levels than other objects. The energy and

place of the objects are recorded, and then a filter is placed in the way of the

second detector beam to stop the low-energy X-rays, which means that the

second detector will be able to transmit high x-ray energy. By comparing the

results, the structure and density of the luggage are made The algorithms

inside the computer automatically identify any suspicious objects and illegal

substances, where each material has a mass and density different from the

other, which reduces the false alarms and increases the efficiency of control

and safety.

❑ Luggage scanners use this technology. Once the luggage is inside, one side

of the scanner releases X-rays. These X-rays pass through the bag and

some of the energy of the X-rays is absorbed by the various objects in the

bag.



➢ Idea of x-ray scanner



Idea of x-ray scanner

❑ An image is then digitally constructed, describing not only the
shapes, but also the material of objects inside the bags by
representing them with different colors. Denser materials like
metal or glass are represented by darker colors, while food and
cloth etc. are represented by lighter colors.

❑ Orange represents organic materials, while darker colors

represent denser materials (Photo Credit: Mattes/Wikimedia

Commons)



• Types of x-ray scanner

❑The major difference is that a backscatter X-ray scanner 

requires two pictures to be taken – one of the front and one 

of the back. 

❑Millimeter wave scanners, on the other hand, produce a 

single 3D image. Millimeter wave scanners are also much 

safer, as they emit far less energy.



• Applications of x-ray

➢ Medicine 

❑ Radiology in medicine to detect teeth and bones 

and fractures and locate the solid objects such as 

fragments or bullets in the body, as well as the 

detection of tumors in the body and treat it .



• Applications of x-ray

➢ Industry

❑ X-rays have also been used in the industry to detect the 

cracks and cracks in metal molds and wood used in the 

craft industry



• Applications of x-rays
➢ Art 
❑ it was used to identify painterly methods and to distinguish between real 

paintings and counterfeit paintings, 

❑ because the colors used in the old paintings contain many metal
compounds that absorb X-rays. 

❑ The colors used in modern paintings are organic compounds that absorb 
X-rays less.

➢ study of solid objects

❑ Using x-ray diffraction
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