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X-RAY 
 
Lecture No.1                                                         د.أسامھ مراد 

 
RADIOlOGY : 

 
      It’s the art & science through which we can produced 
the radiograghs:which is the radiographic image of an 
object produced through the use of X-ray,so …in dentistary 
,it means the shadow casting image of dental structure in 
such away these shadows will give us information's about 
the underlying invisible oral structures.Clinical Exam + 
Radiographic Imaging lead to proper Diagnosis and 
subsequent  better Treatment . 
 

 
Periapical Radiograph                       Bitewing Radiograph  

                                    

                                        
Panoramic Radiograph                      Cephalometric Radiograph 
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Cone Beam CT 

First Radiograph
Dec. 22,1895

Taken by Wilhelm Conrad Roentgen, who 
discovered X-rays on Nov. 8, 1895.  

 
X-RAY PRODUCTION 

       X-ray is a kind of energy belong to the electromagnetic 
field & this energy consist of discrete units called "quantum" 
or"photon". Have a short wavelength that can cause ionization 
and can penetrate through solids.the energy of the X-ray 
depend on the energy of these photons,which depend upon the 
frequency(f)&wavelength of the radiation( w  ),so the shortest 
the wavelength, the high the (f)…the more energy of the 
photons & the reverse is true. 
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Electromagnetic Spectrum

radio visible
light

x-rays gamma
rays

microwaves

103 m 10-2 m 0.5x10-6 m 10-10 m 10-12 m
104 Hz 108 Hz 1015 Hz 1018 Hz 1020 Hz

W:
F:

     X-ray resemble visible light rays very closely  but the 
distinguishing features  that their wavelength are very 
short(only 1/10.000 the WL of the visible light),so can 
penetrate materials unlike light rays.. x-ray unlike 
light,have the ability to ionize atoms,and is invisible… 
However,both are travel in straight lines,have the same 
speed(186,000 miles/second),both are unaffected by the 
magnetic field & causing shadow casting of the objects in 
the same manner.. 

     X-ray & visible light  form  parts of the spectrum of the 
electromagnetic radiations, of which the long electric and radio 
waves are at one end ;the infrared, visible and UV light waves in 
the middle, and the short wave X-rays, gamma rays and cosmic ray 
at the other end.  
 
X-ray Characteristics: 
v High energy waves 
v No mass 
v No charge (neutral) 
v Travel at speed of light 
v Invisible 
v Travel in straight line 
v Cannot be focused to a point 
v Differentially absorbed 
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v *Their ability to penetrate organic matter:  
The tissue are either radiolucent(x-rays passes readily) or 
radio-opaque(absorb x-ray with little radiation escape).. 
v A_*Their ability to produce photographic effect on 

photosensitive film surface.. 
v B_*Their ability to produced a phosphorescence in 

certain crystalline  materials (intensifying screen). 
v C_*Harmful to living tissue 

Dr. C. Edmund Kells took the first intraoral radiograph in 
early 1896; had numerous cancerous growths due to x-ray 
effects:  
1. Ionization..is the primary effect of X-ray whenever these 

photones strike matter with sufficient  energy.. 
2. Chemical effect .. Are produced by altering the atomic 

structure..e.g. salt ordinarily turns yellow from 
liberation of chlorine.. 

3. Biological effect..may be among the most important 
changes produced by x-ray & they’re utilized 
constantly in x-ray therapy..radiation in diagnostic 
radiology rarely  produced measurable biological 
effect  
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tubehead

control panel

support arms

electricity

X-ray Machine

 
X-ray produced when a  fast-moving electrons with 
sufficient energy strike a target. 
      Most of the electron energy is converted to heat , but a 
very minute(<1%) is converted to X-ray as photons… 

 
X-ray tube 

X-ray Tube

Cathode (1, 2) Anode (3,4)
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1 = filament                  6 = vacuum
2 = focusing cup 7 = leaded glass
3 = target                      8 = x-rays
4 = copper sleeve        9 = beryllium window
5 = electron flow 

 
Tungsten

• High atomic number (Target)

• Transfers heat readily (Target)

• High melting point (Target, Filament)

• Can be drawn into fine wire (Filament)

(Filament and Target)
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The structure where X-rays are produced…consist of : 
1. A glass-enveloped vacumed tube,coated by sheaths of 

lead to: 
a-Decrease and absorb the unwanted radiation. 
b-Direct the specific radiation of the x-ray produced 
which is called the central x-ray beam through the 
window of the glass tube,which is made of thin  
unleaded  glass. 

2. Catheode(-ve) 
3. Anode(+ve).       

Anode

Dental x-ray machines have stationary anode

Copper stem
Tungsten Target

side view front view

Tungsten Target

 
A fast-moving electrons are produced (in the vacumed 
glass-enveloped x-ray tube) when the cathode filaments are 
heated(the cathode mostly have two filaments)by the 
passage of an electrical current,,A large electrical force 
drives these electrons onto a target or focal spot(at the 
anode). This force depend upon the potential difference 
between the two electrodes,which is controlled by the x-ray 
machine panel (kilovoltage sector).the anode is either 
stationary or rotatory…upon impact with this focal spot, 
the electrons give rise to a stream of x-rays which are 
emitted over a 180 degree hemispherical angle 
surrounding the  focal spot…but only a small fraction of 
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these x-rays pass through a unleaded-shielded window ( 
Most of the electron energy is converted to heat , but a very 
minute(<1%) is converted to X-ray)… 
 
The selection of the target material: 

1. high atomic number. 
2. High melting point. 
3. High degree of thermal conductivity. 
4. Low-vapour pressure at high tempressure. 

 
Focal spot size 

      Represent  the cross sectional area at the site of  
origin of rays(ie anode) and usually range between 0.5-2.0 
mm,it’s size is responsible for the fine  details of x-ray 
image produced.. the smaller the size the better the detail. 
 
 
 
 
 

 


