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What happens when x rays interact with matter? e
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Electrons are set in motion throughout volume.
These electrons, of varied energies, transport their energy elsewher e
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Step 1: Transfer of energy from photons to electrons (kerma)
Step 2: Transfer of energy from electrons to materials (dose)

5 3S e Jile ool 1) a5 OsiAas | 8 e 38 kerma (@) 4 o
doseS (oo SR (Lana ) oale 4r 5 258 (550 alaia U S ja by (5 5381 4S (D)o g2na 12
Jatia (55, Ol U E:\..\SGAQJGEM‘ dose ) sdun Gludas )qug\j oY, i) e 9l
. J‘)\J&L}M\ud\ﬁadu‘\gaﬁ

e Lower energy photons

Initial photon
interaction . — Electrons

Kerma at (a)
o) Dose along (b)

delta ray

Sl p al gy sad J\J‘ a6 51 cassKerma




APV BN

2 O i 4ndl S 5l S S aaa S0 0248 (6 ) dans el aS () e - Kermacay s
b sia (51 ) sl (e Jiiie (05 ) aiile )l ) )3) aaise () 30 43 (055 58) paliane
(35 oo 33 (350 40 (555 31 pym dals o oS

OV ks sl Kerma o ol aifiee e Gl a0 () 28 48 il S So kerma
piflina ) shay (B sA a2 0151 052 255 (o0 iad 055 5 055 die e 2
5 S Jiie (s i 4n 1) 258 50 Abemd lama 4 1) 0 A 5 5 a0 dae 3l il 55
— R e dame 1 508 s G
dE
tr

K=—=
dm

Asdne sl GrayaS il J-Kg™ : kerma.aals

KERMA is an acronym for Kinetic Energy Released per unit Mass. It is a
measure of the amount of energy transferred from non-ionising radiation
(photons and neutrons) into ionising radiation (electrons, protons, a-
particles and heavy ions).

The unit of kerma is J-Kg™ and is called the Gray.

2.4.1 Kerma

L Kerma is an acronym for Kinetic Energy Released per unit MAss.

1 It quantiies the average amount of energy transfemred in a small
volume from the indirectly ionizing radiation to directly ionizing
radiation without concems to what happens after this transfer.

dE
K = ir
dm

d The unit of kerma is joule per kilogram (J/kg).

U

The name for the unit of kerma is the gray (Gy), where 1 Gy = 1 J'kg.

d Kerma is a quantity applicable to indirectly ionizing radiations, such as
photons and neutrons.
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2.4.1 Kerma

(1 The energy transferred to electrons by photons can be
expended in two distinct ways:

« through collision interactions
(soft collisions and hard collisions);

+ through radiation interactions
(bremsstrahlung and electron—positron annihilation)).

(1 The total kerma is therefore divided into two components:
« Collision kerma K_, .
= Radiation kerma K__,. K= Kt Ky
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The fraction of photon energy transferred to kinetic energy of charged
particles per unit thickness of absorber
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Average Energy Absorbed: (E_,)

| The fraction of photon
hv e
energy that is locally
absorbed

[ Etr
hv . o
\ Eab Subtract off the
bremsstrahlung

electron

- component
Hoab = (E ab /hV) n

Bremsstrahlung

Wab = (E ap/hv) p
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