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Wilhelm Roentgen,
Professor of Physics,
discovered X-rays

in 1895 —

accidentally—

while testing cathode

rays.
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human X-ray of his wife's hand in 1895
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Why Lead ?

* For Radio Protection, as it :

v Available
v’ Relatively Cheap
v’ Easy Format

v Can be mixed with glass, Plastic



Radio-protection Tools

« Lead Gloves

-

Lead Apron

Lead
Glasses




X ray
protection
Barrier




X ray
protection

Glass
Window







Bucky stand
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X ray collimator X ray tube

High voltage generator HV Cable



X ray Cassettes
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X ray Films







WHAT IS OCCUR IN EACH
X RAY FILM ?







X-rays passing through
hard tissue like bone
(more dense) meet
more resistance and
leave a lighter image
on the film.

X-ray cassette holds
the x-ray film

X-rays passing through
soft tissue like skin and
muscle meet littie
resistance (less dense)
and leave a darker image
on the film.



Adjust

Position & Collimation




Adjust
kV—mA - & Time mAs
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kV = Kilo Volt
mA = mili Ampere

Time mAs = milli Ampere / Second




Prefix | Decimal Size in
Abbr. .
name size thousands
K | kilo- g3 1,000
™M mega- 10° I 0002
G giga- |09 |’0003
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1))

L

Basic unit
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Kio 000)]

Hecta (100)
Deca (10)

Base (gram, liter, meter)
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X RAY PRODUCTION



vacuum case
(hard glass)

T B i D

. . ) by
K o Foode <N
d ’ | "‘.‘.

Circular
complement
ball bearings

Electric gun (cathode) X ray

Motor rotor

Target (anode)



TARGET




X-RAY TUBE

e 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).

Hit = aiay —



e X-ray tube consists of :
> Evacuated glass envelope
> two electrodes :

o(cathode) negative electrode
fine tungsten coil or filament
e(anode) positive electrode
smooth flat metal target Disc, usually of tungsten.
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window

metal
shielding

X ray



* The filament (Cathode / -Ve) is heated by =

passing an electrical current =2 emits electrons.

Filament = Ju8 Emits = (s [ oy



* The free negative electrons > leave —ve

cathode - attracted by the positive anode.

Attracted = <



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.

Vacuumed = § i Hindered = (s



Cathode Filament is strongly Heated .....



Electrons hit the rotating +ve Anode
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X-ray port Aluminum housing with inner leakage
radiation protection (lead layer)

Aluminum filter

+75 KV receptacic

Ball bearings in
vacuum

Aperture

X-rays

Stator coils of the
squirrel cage motor

Oil

Origin of X-rays
(focal spot)

X-ray tube housing
assembly

ex
be
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Structure & Why »
-

Why vacuum ? No 02, avoid more heat & oxidation of

cathode

P .
Why Pyrex glass envelop ? 1 (asist over heat

2 . . . . =
Why lead envelop ? to avoid X ray scattering in all direction

. ? [
Why Oil around For good COO|Ing

5 .
Why Steel envelop * For good protection

Why Aluminum filter ?

For Filtering of low energy rays
Envelop = <&



(d X ray Properties :

v'Electromagnetic waves
v'Light velocity

v’ Pass straight

v Non visible , Non charged
v" Highly penetrating

v" Blacking radiographic film







> kV is controlling X ray penetration
> mA is controlling X ray amount
> MAS = time of exposure

:EXposure Factors g Ja s

SO0 A g Y Ay gl (e A JA LYY St LISA (e (Sa ) Sl gl 2
(el g2

g .aeiVl zlo] JUS 39Vl 3glSl o spxdl (358 a0 KV s oLSUI L1
LSy .aziVl a8lb Oslj clgdgLSIl 315 LodSs awiwll a.iVl @l pSxi
Ll Blas] de 15,38 ol awwawd! a2.uVl adlb osl;

35801 0 @ioiodl i IVl ©al; yaeol laodl 55 WadS :MA jusol wsduoll .2
Al a2dVl @S 830 | S8 Lo 39Vl 5|

g aiVl @S lpao ooy amwVl 2li] 810 wolj LSS randVl gl| d10 .3
sl pwlss



» 5 - " .
'._u.uu" TRy ) a1l

Sl o A8 Lo

Scatter jal

Absorption datdd jelais)

Penetration sl 488

RADCLASS.NET

loio Jolos o1z e Oluw)l pows 2o Gl a2Vl Jolas 1ois
i)l - &yl sa9dl = aSlowl - duiwwll depVl adlb



Vivax Solutions

i

Cooling fins

tungsten
target



THE ACQUIRED X RAY IMAGE MAY BE :

NS

Conventional







PORTABLE X RAY
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SOURCES & FURTHER READING :

» X ray Production - Lecture Video

https://www.youtube.com/watch?v=npFqqH4gP70&t=1Is

dadN) el b >

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

Lalal) Aad) Jlea cligiaa >

https://www.youtube.com/watch?v=6YYc_VtZ8Do
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