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Wilhelm Roentgen, 

Professor of Physics, 

discovered X-rays

in 1895 —

accidentally—

while testing cathode 

rays. 







human X-ray of his wife's hand in 1895 

https://www.google.com/url?sa=i&url=https://www.dailymail.co.uk/news/article-6491287/Roentgens-human-X-ray-wifes-hand-1895.html&psig=AOvVaw0YBOnSft1bzaTNFdyMHe6P&ust=1634585252727000&source=images&cd=vfe&ved=2ahUKEwjz0ILcltLzAhXGwoUKHVF3BTYQr4kDegUIARCXAQ




Adjust 

Position & Collimation



• X ray image Formation , is begin with …… 

X ray Production ….. Let Us understand it !!





Adjust 
kV – mA - & Time mAs



kV = Kilo Volt 

mA = mili Ampere  

Time mAs = milli Ampere / Second 









➢ kV is controlling X ray penetration 

➢ mA is controlling X ray amount

➢mAS = time of exposure  



& ….On 
(of 2 Clicks !!)



• 1st Click – Preparation→

– Cathode filament: heat 

–Anode disc: rotate 

• 2nd Click:   X-ray Production   



Cathode Filament is strongly Heated …..







• X-rays are produced when :

fast-moving electrons → suddenly hit Anode → converted into X-rays 

(1% of electrons  give X ray ) and (99%  to heat).

 = Hitيصدم –يضرب 



 X-ray tube consists of :

➢Evacuated glass envelope 

➢two electrodes :

●(cathode) negative electrode 

fine tungsten coil or filament

●(anode) positive electrode

smooth flat metal target Disc , usually of tungsten.

= Electrodes  اقطاب







• The filament (Cathode / -Ve) is heated by  →

passing an electrical current → emits electrons. 

 =   Emitsيطلق / يبعث  =   Filamentفتيل 



• The free negative electrons → leave –ve

cathode→ attracted by the positive anode. 

 =    Attractedينجذب  









Why X ray Tube is Vacuumed ? 

• Vacuum, → Electrons not hindered in any way 

→ hit the target with a velocity about half the 

speed of light.

 =    Hinderedيعوق    =    Vacuumedمفرغ  



Electrons hit the rotating +ve Anode 









Structure & Why ?

No O2 , avoid more heat & oxidation of 

cathode

Why vacuum ? 

To resist over heat Why Pyrex glass envelop ? 

to avoid X ray scattering in all direction Why lead envelop ? 

For good cooling Why  Oil around ? 

For good protection

For Filtering of low energy rays  

Why Steel envelop ?

Why Aluminum filter ? 

     Envelopغلاف   
= 



❑ X ray Properties :
✓Electromagnetic waves

✓Light velocity

✓ Pass straight 

✓ Non visible , Non charged 

✓ Highly penetrating 

✓ Blacking radiographic film  













➢ Lecture Video  

https://www.youtube.com/watch?v=npFqqH4gP7o&t=11s

➢ فيزياء الاشعه

https://www.radiation-physics.com/

➢

https://www.youtube.com/watch?v=npFqqH4gP7o&t=11s
https://www.radiation-physics.com/
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