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generated in a tube that has been
y known as the Coolidge tube.

S _SlStS of quartz tube vacant to a very

= ;;.‘:f ‘degree (10-3 — 10-4 mmHg) for Two

ﬂeasons
-~ To avoid the oxidation of filament by air.
To avoid the collision of electron with air

and lost its energy.
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of an
~material also called heating
1ch 1S the source of the electronic

10de is manufactured by a spiral of
mesten f’or two reasons:

.._ ;ngsten has a large atomic number
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Tungsten has a very large melting point
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n de 1s a metal plate that 1s often
N t;- Bf tungsten.
= ’jih% electronic beam is produced by
‘heating the filament by a few amperes

current (Ic) (electrochemical effect).
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“electronic beam path (small angle 12° - 17 °)
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l,escﬂtlng in a reciprocal effect between the
- falling beam electrons and a substance of
anode (target)
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_ at high voltage to the anode:
PEFZ01 the energy 1s dissipated as heat
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de materials are selected to withstand the
-temperatures , which 1s connected to a
'ﬁne‘ copper tube for anode cooling because
- copper has good conductivity of electricity
and heat )
while 1s given off as X-rays.
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*The anode is bevelled at an angle of 12 to 17 degrees in order to
maximise the contact area while focussing the resultant beam

Glass envelope —

*The anode is usually composed of tungsten or molybdenum as it
must withstand very high temperatures (>3000 degrees C)
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creasing.
"@f the beam 1s depend on the width of
1 sp t If the focal spot 1s wide (large), we
-qew - rate of X-ray, but if the focal spot is
;naI:row) we get a small rate of X-ray.
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= -In add‘ition, the width of the focal spot 1s depend on
the tilt of the anode, which 1s as small as the tilt
small.
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To this hazardous radiation ,because
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'-‘Speual windows are employed such as
- Beryllium, mica or low absorption glass to
minimise loss of low energy radiation
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== A discrete spectrum called the
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~_characteristic  spectrum  makes  up
approximately 20% of the X-ray beam.
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ctrum s‘a sum o W ectra :
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X-ray spectra are composed of:

1. Continuous bremsstrahlung spectra

/

/ keV

2. In most cases, discrete spectra peaks known
as characteristic x-rays.




.

-—
%&elm
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it to be nearby to the nucleus , the
.1;11 then be attracted to the nucleus
e influence of attractive forces by
301! a 'protons effect , However, it will bent
[ sltS trajectory When it is sufficiently
Close to the nucleus because of the influence
~ of nuclear forces (repulsion forces), leading
to far away from the nucleus with a much
lower kinetic energy Ec’
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. Bremsstrghlung radiation

Projectile electrons originating from the cathode filament
impinge on atoms in the anode and will often pass close by the
nucleus of these atoms.

As the electrons pass through the target atom they slow down,
with a loss in kineticenergy. This energy is emitted as x-rays.
The process is known as bremsstrafilungor "braking energy”.
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=X y‘energy takes 1ts values from zero to a

Iﬁé;amum value Emax, when the electron lose
~all its kinetic energy to be emit in the form

of X-ray photon
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Sh Répresents Blank constant.
~ :Represent velocity of light.
. Represent an electron charge.
: Represent the applied voltage.
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Or onstants we find

6.62x107" x3x10°  12.4
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; d is only depend on the
C: ted voltage, and 1s used 1n the
of medical 1maging and
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= X -rays resultmg from braking are

—

: Called continuous (white) radiation or
Bremsstrahlung.
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controlled by changing the accelerated
voltage value V.
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| ;er penetration

-~ value unique to an element
for quantitative analysis

 SC ft X-ray, is stronger absorption
the

through

:""":The continuous radiation does not have a
1t 1s excluded



(1) is the dividing of
ed oy(R) to the energy
in X - ray tube .
leldlng of the radiated power (R-)
ectric power (P) consumed in X - ray
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“’*I‘t is determmed according to the following
~ equation :
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— the device to malfunction and lead to
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— ot release temperature, that can cause

damage the anode material. In order to
avoid this, a rotary anode can be used.
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‘ = —mcommg high-energy  electron
= f’*d'tslodges an 1nner-shell electron 1n the
- target, leaving a vacancy 1n the shell, then
the atom becomes excited (unstable state),

an outer shell electron then “yumps” to fill
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Ewith frequency (v) . The
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AE = hxv



Production of Characteristic X-rays
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:f:'iiharacterlstlc lines spectrum does not

- appear at a small accelerated voltage , but
these lines start to be appear by increasing

the accelerated voltage.



X-ray is an electromagnetic nature.
between

;'-'Wavelengths are limited to
1012-10°m

Visible

Atomic nuclei Atoms Molecules Protozoans Pinpoints Honeybees Humans Buildings

Frequency
(Hz)
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= 35 ze gases that pass through 1t, and
fﬁ— feature used to measure the amount of
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- X - ray using the 1onization chamber.
LLead to the fluorescence of some
mineral salts.
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~ cellular metabolism.
Cause the blackness the photography
emulsion.



