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(left) Four parallel X-ray beams pass through an elliptical object with spatially uniform attenuation
coefficient. The effective energy of beam 4 increases as it passes through the object to a greater
degree than for beams 3, 2 and 1 since it has to travel the furthest distance through the ocbject. This
effect is known as beam hardening. An image reconstructed using filtered backprojection (centre)
shows a reduced CT number in the centre of the object. (right) The effect of beam-hardening can be
reduced by the use of a ‘bow-tie’ filter made of a metal such as aluminium, which also reduces the
dose to extremities such as the ams.
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(left) A dual-source CT system. (right) Image improvement using a dual-energy CT system. The image
on the left shows microcalcifications (small bright areas) superimposed on top of the arteries in a DSA
scan. On the right, the microcalcifications are removed to allow accurate visualization of the arterial

system.



X ¢ p b Jlesus yiw gegs

&S Sl Sy S0 ppeal 0 i luws Sal, Digital X-ray tomosynthesis °
Do a8 § las s CT-Scan ¢ X ¢ p L g,lo ppgas 3l ol lee 4 Ll o

S g0 A g,gSL: eoTe® 9 (599 6'..@ 0093 (ow Lg‘).: ‘J.u‘ 9O A (S dnS e gogy ©
Cowl a8 )5 118 solaul
AR = g.,S)} )Lo.u JJLO.Q JO (LOges

¢ axdl JuS by sl o5l aidio ¢ /P SglS (6 aladi (¢ oé‘d&‘ L 29 gy ool o°
Dgl o oolaiwl (6 e VA L LI B Cod (6 alols g oS

By (o0 48,5 i OS> (n> pgal ) Yseno ©



PSR

cpgas CotS g Sloje Ll CT Scan | S jles (g, o) 5o ool Jleel (g anil jo @

5o Hladil e gilesb v o151 ol el Al Gl g s JolST gl (ol asaly il
Do oolawl a5 Wb e oyl



e e cccc e c e et r e e e e e m . ------

T T

T T T TR T TR T T TR e

flat panel
detector

anti-scatter

slices reconstructed
at different depths



209y (Olye) 5o

P solaw! ousS O}Tf';ﬁf’. Lgl.@g.a).a )‘ X 94)4 L§ LS)“DJ'.’)'.’.}“"S alisrs 8‘9;‘ 5O aS g«uﬁ‘j L)"‘ ¢
ezed g K axdl b gl ppgas Ly o, ol dil 5 Corw cn) lodosdlygiws g

International Committee for sl oln 0 ol N e S ApeS

0dg0s asriwe |, mogip ol 56 5l Gglie 45 90 Radiation Protection (ICRP)
: o]

il o, Sles jo Hlaks 4 g atdls o)l Jolw cowl 4 (deterministic) ks LT e
Dalul o ldgho 51 (B g0l slaxs aus ol &g,

Sbsl mhow 5l jee Dyge )0 (Jy Conl 05 Sl (ol (23955 50 e G Jleil
Db (o Gl Bl Gals 4 (o> (4



PSR

Jdo a0 aSh 5 e o0 Lo g, ol yo L8 <l S, w(Stochastic) Solas BT e
4 e Jlgi (oo (nl g dese E) (S5 (Ggelige) ik il )0 lewgigeg S 50 o]
s ol p

3929 (b8 U1 (o alinl mhaw 51 5 byl o299 0 0 6530 ix olas ), Jleisl
gl Jy ol iy 58 cel Gl slas ) Jlaalaldly JYL pe0g n 58 4z e 5 9,0
.o)b.S S¢>g Q‘ Lg‘ﬁ LS""L‘;' S asliw]



3 S kg,

5 odd iz () w2 (B) (ol 6550 &j90 4 (D) ool Qi 50 ¢ (o5 j5b @
Sgh (oo i (S 9kS e ) 8Ly ag
1 Gy =1Joule/kg 4wl (Gray: Gy) 5 5o ax>lg ®

D9 o0 iy y% 5 Dyg0 4 Sl o (Hp) Joles o0

Hr = ) wgrDrg.
R

] ,
DTR - — DRd[H.
[T |,

T



PSR

ol R 280l (65,50 ol 31 MT 0> b (280 50 00l 0> 50 (oSSl Dy s e
2gd oo S sem o b (S)) jors o> Yoano Lol ool Joule/kg Hyp a1y @

GBS S o b cnlpls i Goles (65595 4 o 28l b Sy 8L 5l (S 0
ol 30 6 Al jo ) gadse (nl il vy ool Dl 58 Sl (U39) were S
oS (o0 Bl doidl 6 alS bawgs 8050

E = Z WTHT.
T

Z wt = 1.
T



Tissue weighting

Tissue / organ factor, wr
Gonads 0.2
Bone marrow (red) 0.12
Colon 0.12
Lung 0.12
Stomach 0.12
Chest 0.05
Bladder 0.05
Liver 0.05
Thyroid 0.05
Oesophagus 0.05
Average (brain, small intestines, adrenals, kidney, 0.05
pancreas, muscle, spleen, thymus, uterus)

Skin 0.01

Bone surface 0.01
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