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Advantages of Radiotherapy

v Non-invasive (FE{2EE)
* Functional preservation (#8E;577)
* Promising treatment for high QOL
v’ Promising treatment for permanent cure.
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| Geant 4

Geant4 is a toolkit for the simulation of the passage of particles through matter. Its areas of application include high energy, nuclear and / C — EE z > i h\ *L z L \ %)
accelerator physics, as well as studies in medical and space science. The two main reference papers for Geant4 are published in Nuclear | | A = o

Instruments and Methods in Physics Research A 506 (2003) 250-303, and /EEE Transactions on Nuclear Science 53 No. 1 (2006) 270-278
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Getting started, guides Validation of Geant4, Who we are: collaborating institutions, |=| [e)

technology transfer and and information for results from experiments members, organization and legal
other uses of Geant4 users and developers and publications information

http://geant4.cern.ch/ ‘/EE':QMD, BIC;"C_FHL\%)

PHITS

Particle and Heavy Ion Transport code Systemn
b | BESE | AFHE | 2-FEERERE | LGHER | 2EE | B (PHITS—FOEES. RHL ~F D)
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K. Niita, T. Sato, H. Iwase, H. Nose, H. Nakashima and L. Sihver, "PHITS-a particle and heavy ion transport code system,”
< Xe]

Radiat. Meas. 41, (2006) 1080-1090.
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Accelerator Radiotherepy Spare radiation
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http://phits.jaea.go.jp/indexj.html
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vV RIERDIZal—i3y
Irradiation : Proton, 150 MeV, 300 nA, 5 sec.
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50 cm

Water
/ phantom \

Proton beam ¢5 cm
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vV PHITSETE CHELNE=ZENZTN DRI T HARIEATERX
FRRE . HTREFETE T 5,

FRIRATER
i—TZ —EH\H%I (t<T) - + - Duringirradiation
dN . . .
= N (t=T) - - Afterirradiation

T : stopping time of irradiation

A : decay constant

o, : production ratio for one proton
I :beam current

e :elementary charge
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Beam spot

ﬁ/BOcm

Detector (water)
10cm x 10cm x 10cm

{° BT = annihilation y

* de-excitation Y

‘v Geant4
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Result of PHITS

FNENDOED, AR 1EZ x5 Rk

5 6 7 8 9
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Stable nucleus




De-excitation y
Not included here.

Decay mode
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Result (effective dose/hour)
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ALAEERBMOE (Oda et al.)
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EH (MHetal)

BELFIEIREL : Pq
BEREIZHE

Dw,q = Mq*Npw,q." ka,q

kq q.: beam quality conversion factor

[ Wair = (L/p)wa7,PQ]Q qQ : radiation quality
kQ,Qo = W (fRE)
[Wair = (L/p)" : Palo,

BLERNDHEIEICEDIFEZTMHIET S

Cavity ionization
chamber

Water phantom




Introduction
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Roos ionization chamber
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Puon D it E (wall correction factor)

[Dair]w [D air] Roos

Pwall = [Dair]W/[Dair]Roos

R R TS

water air [ wall material

[Dair]w . guzilﬁl W TO I&”Rﬁﬁ%

[Dairlroos : BEIZEFEMNT-ZE RN TOHWRIIRE
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P.ov 51 & (cavity correction factor)

PCCIV

DW / [Dair]w

(L/p)"

air

Dw : IKDPATHRINIRE

[Dair]w . :DEiIE] W TO [&”y%ﬁ%

[ ] water

(L1p)" : KEZGDHIRERE B AELL

[D air] w

air



Dosimetric quantity
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200 MeV pencil beam

|< >| Bragg peak
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Depth in Water (cm)

-averaged value (~23cm depth)
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