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12 HRMNERSFEE KKK

RIEEE BE AR 28 TR EME B, ik
SSD N 100cm, ¥#7°8 5ecm*x5cem. 10cm x 10 cm.,
15cm x 15 cm, 20 cm x 20 cm fFIIIE B HL AL
AT FT A SEALL ) 5 T BRI AR AL S AR 2 M H
TATEETFGR, ZHTH— RIBGEAHIE, PR
FEARE X L, VIR ES. HEE. s
E. RPMEES, CH T Geantd HHEINTH
TN A BRSO LEE 1, g B ek
AL 1.

FER—MERFFE 30 cm x 30 cm x 30.5 cm
(R7K AR, AR b i B 7R Ed S A E TR A = .
AHFF A, FESEF N 10 cm x 10 cm B XRS5
BEAT B, KEA PR R E W 2 iR, TR
BELEIEAT H [FI SREE /iR FE & (PDD) B Hl
bt (OAR), TEZKEEHCHIR 1.6 cm MRFEH 10 cm
REER)Y J7in) B E TSR, A3 K/ MKAE B
AR PURRE 2, A A AR 3K /N B 3R
2 s

£ 1 Geantd FHETERYLL S HAET

Table 1 Components’ details of the accelerator head in Geant4

ZHAF Component FEAR Shape 4Kl Material JZJE /mm Thick
& Window G4Box G4 _Ti 0.050
# Target G4Box G4 Au 0.965
17K Cooling water G4Box G4 WATER 1.79
25 H2BH Beamstopprt G4Box G4 GRAPHITE 10.16
VI HEE A Primary coll G4Cons G4 W 78.74
Y4548 Flatten filter G4Cons G4 Fe 20.92
Wi % 1 395 Dose chamber G4Box G4 ALUMINUM_OXIDE 457
S f4E Mirror G4Box G4 _GLASS PLATE 1.60
L H#EE#$ Upper jaws G4Trd G4 W 76.20
THEE#% Lower jaws G4Trd G4 W 76.20
“+” 7 Y 2% Reticle G4Box G4 PLEXIGLASS 3.0

7: 7, FLATTEN FILTER A RIRiZ AN, BEBRIE AN

B, UG EHM T G4_Fe.

Note: *, the material of FLATTEN FILTER should be stainless steel, but the elements and their percentages of the stainless steel are

unknown, so G4 Fe instead.

1 Geant4 H43EINIHARA LAY
Fig.1 Model of accelerator head in Geant4

(b)

2 KRB AR RE
Fig.2 Setting of voxels in water phantom: (a)viewpoint vector
is 1 0 0, (b)viewpoint vector is 0 0 1
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x2BhERE
Table 2 Setting of voxels

ApbREl Coordinate axis

HLF S /em  Starting point

BHE  Setting(sizexnumber)

z —-15.25
X —0.5
Y —6.5

0.2 cmx5+0.1 cmx10 +0.5 cmx56
0.5 cmx2
0.1 cmx25+0.5 cmx16 +0.1 cmx25

13 EEFTRH

3452 R I (A1 B DLRGRI B T S R i
7F Geantd LI FEH, W8 7O+ HFAIEHETF
=R, IR eI ETE BN 1 mm, W)
HERERE P AT M T AN REE O
M e, BRAIEUN: S0 EFAIER T, FEMT
ZEHUN . BE. PISURS LKOE BT, 1
A Penelope 157,

B FE R, B SRAES AR 7 1) B R BSHE 100 cm
b5 AL T AR E TR AT AR AT 30 cm
x 30 cm x 1 cm FIMIZS [EC A4, B H P i KB
KWEN 0.5 cm, PARUEREAZAATR AR, HE
HATE AR SRl R Rl %, Wariarisl,
TOSRAR SR T AT . BERE S L EABNE, AERid
SR 2 AR 2 18] SO

B ABFR R, 10 cm x 10 cm HTEFHIAESS
) IC SR A B TE K ASL R T, W A R PR A 23 1) S A
VENRL IR AT RS, RN 7E K B iz
R MTHEFEIROARER, UG Rk
B R, FRTEIBAT SE U KSR R R R DT
gh R B ASCIL 3. @it S5 EHAR T, A
Wi A S 4, BRI S EOE B A
< 2%,

AW TR ST 4 A E G o AL T R A
6MV-X S 28 1 B - 4T B A2, B AL 70 o 8 4
KR THCN 2.25%10%, IBATAIFEE 23 h, AERH)
FAZS ) S TP SR T B B2 2.1x10° A4S,
42x10° ML 1.1x107 AN 1.9x107 A RS EF 4 10 cm
x10 em FHHL N, THA KA R R TR .40 8 4,
FELREERL T BN 4.0x107 4>, BITLFE 56 h,
FHRZEFEHITE 1% AN G E TR B H T BRI
BT T 3K, BB SRR E R VFER N —
.

1.4  HExEE

AXHH B T A5 (Relative intensity ,
RI D, B8 F R FEMRLT P A Rlgp 1HRE A
AQh:

E,F,P (1)

AP, Ne e p AN F, BEENER, HfIREE
AV N AR P RTRL T 80H s Npe SRR F I
SR HOH s Rlpp A4 1.

2 WELRFTIE
21  MR[EES AR

Kl 3 4 SSD N 100 cm, 51¥F4 10 cm x 10 cm
I 6MV-X §£k PDD A1 OAR AU 5 &A1 f)
Ebig. Hodr, JEEH IBA =40KENEFE. N
W R TG g Tzt >, ZE1H5 PDD A1 OAR
I, ASHIF ST AL 10 em YR AR g IH— A B,
XIT PDD, HHIE 3a Af WL, FREAAEmAL, BiS
M=) PDD EFF &R 4F, e KA R Z AR IS 2%,
AT KR E M UG H T RE R 6.2 MeV 2 S EER, A
F TR TAE: 4T OAR, MK 3b Al I, 1.6 cm
REAL, FEROHE—5.0 cm $45.0 cm N B AR R
ZEZ1N 2%, 1 10 cm EREEAL, FEAOEHI-5.5 cm B
+5.5 cm W KA IR Z AR IS 2%, IXEE5% 2 1)
AR RS T LA L7 TH R« AT A AN R 4
—UEAT A B RE R BN T EAY 2, A
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Measurement at 1.6 cm

+ Calculation at 1.6 cm

04 44 Measurement at 10 cm
: N
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Off-axis ratio
<
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3 TR N R T iR R B R Al B Y B
Fig.3 Comparisons between calculated and measured PDD(a)
and OAR(b)
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BEAMnrc f Geant4 #2/7 WAZ M 2R, JLHZEHB T
g AR E o R R Rl GritiRs . R
ANREREJEE N, LR BESL MmN, SAER T
FERMRRE BB = R B BN ERSL, FFETER
U, BRI HIL AR EL A, FEege R EAb
WK AT R D T B H B, Giit iR 2 EK

P8, AR Z GRS MR A R 2, (HA
A —8; MAERERM, traeilk LAE
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Bt —BWE L, HEN AT BEAE BTN 25 5 A 5 1
2 5 UL & BEAMnrc fll Geantd 27 WIZ I ZE R, B
TREWE M R FFAL PR 76 1-3 MeV 211, J6F
A FREEAHEL, 2GR FREaREsF
HomE, RpEEREENM, BrE b EHE,
BRI T H -, A THRARREX AT SRR, X
WARLF FIfRERE T FADE IR ERI R R, BT
FFIREE AN 1.0 -1.2 MeV, 6 TFHITFHIREE N 1.6
~1.7 MeV.
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Energy / MeV
4 TFBEREH A
Fig.4 Energy spectra distributions in different fields
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Fig.5 Particle fluence distributions(a) and energy fluence distributions(b) in different fields
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Fig.6 Particle fluence distributions(a) and energy fluence distributions(b) of 10 cm x 10 cm
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Fig.7 Particle angular distributions
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Simulation study on Siemens accelerator beam characteristics with Geant4 code

KONG Dong MIAOLi ZHAO Fei CHEN Yong NIJie GU Siyi SUN Liang
(School of Radiation Medicine and Protection, Medical College of Soochow University, Suzhou 215123, China)

ABSTRACT The Geant4 code was used to model components of the head of Siemens medical linear accelerator
with the field commonly used. Then we simulated the process of electron beams, which could produce 6 MV X-rays,
bombarding a gold target. By comparison with the measured data, we ensured that the model was built correctly. Then
we obtained the information of all the particles to the field plane, and wrote it to a phase space file. The kinds of
particles and their average energy, energy spectrum distributions, particle fluence distributions, energy fluence
distributions, and angular distributions were presented by processing the file with the procedure written by myself.
The results show that the average energy of photon is higher than that of electron and positron; energy spectra of
photon and electron show continuous distributions; electronic particle fluence is two orders of magnitude less than
that of photons; particle fluence and energy fluence of photons are evenly distributed in the field and decrease rapidly
out of the field, while the electronic’s fluctuate considerably in the field and smoothly out of the field. Angular
distribution of photon is mainly concentrated within the range of 10° off the central axis, while the electronic’s are in
a relatively larger range.

KEYWORDS Accelerator, Monte Carlo, Percentage depth dose, Off-axis ratio, Energy spectrum, Fluence, Angle
distribution
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