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Simplified linac photon beam with W target

i
¥
3

z=0cm

'

g

]

SIS LT ST, SemRER
-I

T
I
'
1
I
i
i
!

b

T 25.5 cm

angular distributions
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Photon spectra
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Photon profiles
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Simplified linac photon beam with W target and flattening filter
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angular distributions

of bremsstrahlung photons
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water phantom

dose variations flattened out!
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Photon spectra

Achze: z  Koordinate: 10 b axirma: 2085624

mean energy = 1 MeV
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Photon profiles
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Comparison of electron spectra
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Linac with W target, flattening filter and divergent collimator
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Photon profiles
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Penumbra

collimator
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SSD

/ mPenumbra at skin, P_

- " Penumbra at depth d, Pd
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Interesting Remarks

- To make the penumbra small the source (s) may be made small,
or the distance (c) large, or both.

S
4>
source ]

A - The penumbra at the tumor is larger than the former one and
should be considered clinically.

Problems: making the source small reduces the radiation output

collimator making the distance (c) large can produce electron

SSD contamination

Electron contamination: electrons scattered from the collimator

particularly bad if the collimator system

phantom

‘ d Penumbra at skin, Pg . .
‘ if a space of 15 to 20 cm is left, electrons

‘ extends right down to the skin
~ " Penumbra at depth d, P are stopped or scattered in the air and do
> d

not reach the skin
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Gamma point source

Daten Box measuring Ilal / ;
D:\..\521icru.dat H205211CRU 16 cm ' '
Randomseed 155 0.5 -0.5 16.5 -0.5 0.5 1

1802 9373 Box

Histories H20521ICRU 32 em

1500000 315 05 -0.5 32.5 -0.5 0.5

aktiv gamma Box

Kugel point source H20521ICRU  -1cm

0000035 067 mm 0.5 05 -0.5 -1.5 -0.5 0.5

Photonen Box

Spektrum H20521ICRU  -2cm

D:\..\Ir192_spectrum.spc 15 05 -0.5 -2.5 -0.5 0.5

Rechenraum Box

-50 =50 -2550 50 25 H20521ICRU  -4cm

Scoringraum 3505 05 -45 -0.5 0.5

-35 -35 -15 35 35 15 Bex

VoxelgroBe H205211CRU 8cm '.:;-ekle,FIEchen.Quellen gamma_point.spt  (386)
05 0505 7505 -05 -85 -05 05 ] i

Raum comment Box

H20521ICRU to have vacuum o yoh 11ep 16 em

Box 155 0.5 -0.5 -16.5 -0.5 0.5

H20521ICRU  1cm . ;

05 05 -05 1.5 -0.5 0.5 HoOS21ICRU 32 cm b 10em

Box 315 0.5 -0.5 -32.5 -0.5 0.5

H20521ICRU 2 cm .

1.5 0.5 -0.5 25 -05 0.5 - Flichen

Box Nr [Tup [ zu Dbjekt Ne| &
1 Rechteck 2
H20521ICRU 4 cm Rechteck
Rechteck

3505 -05 45 -05 05 Rechteck

Photonen Spekbum1 1

2 2
& 2
B Measurements ; e 3
Wlth E Rechteck 2
7 Rechteck 3
H20521ICRU 8 cm OBJEKTE 5 Fochock 2 3

75 05 -0.5 85 -0.5 0.5

[Masimnum:  0.900533  bei:  [0.25 /-0.25 / -0.25)

Schilieben
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""Ir energy spectrum

absolute
intensity
per decay
Ir-192 Spectrum
0.063 0.0218
0.06512 0.0267
0.06683 0.0458

energy
(MeV)

0.2013  0.00466
0.2058 0.0329
0.296  0.290
0.3084 0.297
0.3165 0.828
0.3745 0.00729
0.4165 0.0062
0.4681 0.478
0.4846 0.0316
0.4891 0.00397
0.5886 0.0452
0.6044 0.0818
0.6125 0.0533
0.8845 0.00302

Isotope Explorer

Ir-192 Speactrum
T =73.8d
12
Decay: B-, B+
192
st
72.827 4 4+ 0.0
%~ = 95.13
Qp- = 1459.7
0 E (kev)
9 -0 -0 8
el e
=+ e Rl N S 1406 24
e 00 G e O o 138369
Bl minpy RO A= .08 1378.02 g1 ps
4EsRel
540 R0 gin ¢ WAk Gl 1201.0450
Gell
(H
535 dldz mog Ao b 920.91864 21 3 pg
!
E‘.
€
672 deg el 4 0 7BAS760 45 g
L
et el 81246326 55 5 pg
8
|
€7
24 2° 51650850
= : 42 7 ps
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Ep,-(keV) - log ft

192
78

Pt

0.0
s 4!.Stable
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Brachytherapy

Permanent or temporary implants (seeds)

High dose rate HDR > 12 Gy/h

Medium dose rate MDR 2 -12 Gy/h

Low dose rate LDR < 2Gy/h

Pulsed dose rate  PDR simulation of LDR by
pulsed irradiation
with HDR

FIE5 A5 SILVER IODIDE WITHIN PORCLUS CERAMIC

S Edmm -

FITANIUN CAFSLILE

GOLD X-RAY MARKER

Afterloading

interstitial:

intraluminal:

intracavitary:

therapy of tissues between
organs usually with needles.
Examples: mamma, prostata.
lumen: internal cavity of
tubular organs.

Examples: trachea, bronchia,
esophagus.

therapy of cavities which can
be easily accessed from the
outside.

Uterus, vagina, colon, rectum,
oral and nasal cavities.

14



Gamma line source

Daten
D:\...\521icru.dat
Randomseed
1802 9373

aktiv
Siule radiating

275 75 cylinder
0000035 ¢=07mm
Photonen

Spektrum
D:\..\Ir192_spectrum.spc
Rechenraum

-50 -50-25 50 50 25

Scoringraum

-35 -35 -15 35 35 15
Voxelgrosse

0.5 0.5 05

Raum comment

H20521ICRU  to have vacuum
Box

H205211CRU

0505 -05 15 -05 0.5
Box

H205211CRU

1.5 05 -05 25 -05 0.5
Box

H205211CRU

3505 -05 45 -05 0.5
Box

H205211CRU

75 05 -05 85 -05 0.5
Box

H205211CRU

155 0.5 -0.516.5 -0.5 0.5

Box

H205211CRU ps

31.5 0.5 -0.5 32,5 -0.5 0.5 r

Box Z measuring
H205211CRU vols.

-0.5 05 -05 -1.5 -05 0.5 1 cm’
Box

H205211CRU

-1.5 0.5 -0.5 -2.5 -05 0.5
Box

H205211CRU

-3.5 05 -05 45 -05 05
Box

H205211CRU

-7.5 0.5 -0.5 -85 -0.5 0.5
Box

H205211CRU

-15.5 0.5 -0.5 -16.5 -0.5 0.5
Box

H205211CRU

-31.5 0.5 -0.5 -32.5 -0.5 0.5
Histories

gamma
line source

1500000 e s

Presta

1 10cm
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Assignment 09: Gamma source

1) Simulate: a "*’Ir point source in vacuum and in water

Analysis: study the relative dose decrease with radial distance r in vacuum and water.
Consider radii of 1, 2, 4, 8, 16 and 32 cm (take r = 2 cm equivalent to 100%).

Make a graph and discuss your results.

2) Simulate: a "*’Ir line source 15 cm in length in vacuum and in water

Analysis: study the relative dose decrease with radial distance r in vacuum and water.

Consider radii of 1, 2, 4, 8, 16 and 32 cm (take r = 2 cm equivalent to 100%).

Choose the radial coordinate perpendicular to the line source axis.
Make a graph and discuss your results.

Scoring dimensions and voxel size adapted to each case. Enough statistics.
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