B2 B2
2008 4F 6 H

R 7/I - I

Nuclear Physics Review

Vol. 25, No. 2
June., 2008

MERS. 1007—4627(2008)02—0154—06

Btk BT MC RS

At & O AL

MmO, BRAH, AR, FEW, £ £
(I ANE Ll KRB, 28 G IE 230009;
2 HET KRR, 28 A8 2300095
3 WL Tl K225 8 TR B, WL bl 310014;
4 v E R 2R e AR B T IR BT ST T . B BB 23003D)

W OE. ETH5EFFZ MO EF MCNP4c, DOSXYZnrc, DOSRZnrc #2 DPM, £ 2 7 # K E & &
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(fh MCNP, DPM kK EGS H ;' # # BEAMnrc,
DOSXYZnrc #1 DOSRZnrc H1) .

MCNP" F1 EGSnrc™™ WA T2 i T & 22 5
HITH R 2 MC B, BATRIT AR R T4 is
BB R URL T 7E A BT b 1 s ok B AR AR HERR Y 3
LR . MCNP BA R G LRl R 68 7 . 748
FERE— B =B L2 43 v B il 1 JE B iy LA A
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AR L) R I MCNP4c #l EGSnre/DOSRZnrc
PEAT . PLEARO 15 em, &0 30 em {1 [5] AE B ZK A
UG FREBR 1) AR B UE . AR5 i A R F /N 1 Iy
AR A Y SR EE B 20 em g AR“FEAR 27) F 10 em
U FRUBR 37) AT 1H5 . S R 43 W5 A2 ] oy 0.5
cm, YEIRIE M 0.2 cm, FEUERAR &4 60 X150
=9 000 MATT., KEER 1 g/em’, BHL 6 MV
Varian X £k P, J6 Bz B (Source Surface Dis-
tance, fAiFK SSD) N 100 cm, STEFK42 M 5 em, 4
R 10 em X 10 em, 25 FE P 1545 1 48 hoo B R

1.5 em Ab ST IH— . #5361 07 AR AR
T EE  XFTHEE I ] L TH5ORE BE (L 4. 90 em (R
i) B H (Off-Axis Ratio. i #k OAR) 2 M) K&
MC R HAT L.

BN ZER : EGS/DOSRZnre ) HL T
T AE 4> 514 Ecor =700 keV, Peyr =10 keV,
HESHFHBIE, i PRESTA-I 74 K&
LM PRESTA-T 1 Bt #5853 . 1 T Ecor M Peur
T EGS &Ry 2 . St F A fe# . 1M MCNP
P AR CUT = Ef CUT = P &R ik 7 1Y
HLFL 6 Fahihg. Wik, 5 EGS Bk, H
CUT : E=200 keV, CUT : P=10 keV, K H] * F8
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AR K FH EGSnrc/DOSXYZnrce fil DPM
7o AR/ R 30 em X 30 em X 30 em {434 2] K A5 Y
UG FReBER A7) e . SR 5 el A8 4K i 2 2 )
10 em (G FR“BEA 57) #EATH58 . RITK/ANR 0.5
em X 0.5 em X 0. 2 em, FEAERKR A 60X 60 X
150="540 000 MMAIC., KEEH 1 g/cm’, AL 6
MV Varian X §F£6 0, SSD % 100 em, 43k
/R 10 em X 10 em, 255 11545 SR 0 Bl TR B
1.5 cm AbF) & #E 170 —. XFt S Ek L A B (LA
4.90 em R E OAR JyZ: B0 S MC 8RBT AL .
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/DOSRZnre, & DPM 1y s )5 B #5254 (Centered
square beam, point source) FFAT I8, FMHMAT
Varian 6 MV X 52 B 846 . 2400 2 B0 & e
FPBOAE . . DG T RE 2 I S 200 A1 50
keV, Xf FHRERTE 5.0 MV LA FHR. ¥, KR 5
mm; X THERTE 5.0 MV LBk, 2K R 1
mm,

BT DPM, DOSXYZnrc fl DOSRZnrc 3% A
TEET MR I IC B 2 R R T R T Y R
F . M MCNP4c ] 3 £ 14 i 8% 8 19 75 4
FLH IR R 2 ) A R OB TR S i s
T H OB 48 JE F] & (Percentage Depth Dose,
%R PDD), 4.9 cm RE OAR,

A TAE TSR & AL 6] — > Bl (Inter Penti-
um 4 ZbHEER, 1.70 GHz CPU, 512 MB N7 b it
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AT WO IR BB R ANRE . KRR T, &
X8 5 P 5 79 Sk DX 5 M AR /N X T SR )
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PDD St ASH e v b g, ol WL 1147 76 8 3% R W)
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2 X TR 1T R 10% o B 3 AR T A
1 FREZ 40% . B 2(D) % T DOSRZnre 5 MC-
NP 3R 4.9 om REBE MG AT E L LR, B
AT AR G T AN B E PERRAE . R, B4R
FERIUE /N . MCNP TEBF &40 A28 . 78 BF S 43 i
B, T T AR R G X 4. 9 em IR ST
A E B . oAb, DOSRZnre 138 30 W &1
SERSARAE . R AT — b, A A B 5 MC-
NP [5] B (9 FEAE 42
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3451 T DOSXYZnre #l DPM ALK 4,
5 B PDDs #l 4. 9 cm EEE ) OARs #, T15EM
5 [ R A R 4R AE . B 4 45 T PDD AN
OAR St AHf e M i, n L Ef15 MCNP4c %
B T A B RRAE . BLANAF B, 7E BRI ARG
5. DPM [ 48 31 A 1 2 3 % b DOSXYZnre (5
WY 184 i, XNLHF G # F w0 228N E T
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Kl 3 (a) DOSXYZnrc #1 DPM i1 5 # PDD L #; (b)
DOSXYZnrc il DPM 318 19 OAR H#

B Phantom 5 DOSXYZnrc; O Phantom 6 DOSXYZnrc; A Phan-

4 (a) DOSXYZnrc Fl DPM 81 PDD i i1 A8 & 1
% s (b) DOSXYZnre fl DPM $+8 Y 4. 9 cm ¥ JF
OAR % i1 S 58 1k H i

tom 5 DPM; v Phantom 6 DPM, .
FFS UL & 3,

%1 DOSRZnrc 1 MCNP4c ¥t & bk &
MCNP4c DOSRZnre
Ak
Bifk 1 Bifk 2 Btk 3 Bifk 1 Bifk 2 Btk 3
[ ¢L T 180 130 80 4500 3000 1500
B T 1X 108
¢/min 1218 893 162 1593 1448 1222
T 0 36. 4 163. 6 0 10.1 30.1
1.5 em WG AT E MO 0.79 0.79 0.79 0. 66 0.592 0. 467
G (X1079) 8.61 8.70 7.53 1.26 1.02 0.55
¢/ (photon * min) 9.54 12. 87 28.75 19. 82 67.71 148.79
WEERTHCD 0 25.9 66. 8 0 26. 4 66. 5
% 2 DOSXYZnrc #1 DPM Hyit &bk &
DOSRZnrc DPM
2
Fifk 4 Btk 5 Ptk 4 Btk 5
LT 3% 108
¢/min 1919 704 368.7 160. 3
MR 0 173 0 130
1.5 em B GETFASHIE T () 0.589 0.593 1. 67 1.69
2 (X1079) 5.07 1,48 3.39 3.79
¢/ (photon * min) 10. 28 31,71 80. 00 164. 60
R THC0) 0 67.6 0 51.4
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AR TAERRIR AR COFIC2), 38 3 g B2 5 i
TEN IR XA 4 i KT 5020 Do 19 1A 71
A A R EE R ZE R AR 22) . 5
T 5% of PR e, Hih MCNP4c 15804 548
A UF TR TR FHOHA R o e,

#1447 DOSRZnrc F1 MCNP4c 315 45
RGBT W, BB SR TR A . DOSRZnre
AR 3 BEREIR 2 3R TR AR 2 ACBEiR 1 1 2
5. 1M MCNP4c WX EE B 3.5, XHPEET
SO T 1 U R BE AR TR R . T A MC R
Ik FH ., DOSRZnre f1 MCNP4c FHH T %4
19—, BB 3 B0k 2 4T 29 R A IR 2 A
1/ 2.5 5%,

% 245 T DOSXYZnre 1 DPM 1y 38 45 1
Fods . WKL ok B . DPM BHA B B p 3, K
2y DOSXYZnre 1 4—5 £ o MG JE JE X 3 2 1Y)
HWk A, EARJEE H 30 cm FES 10 cm B,
DOSXYZnre iy BB 42 7+ 173% , 1fi DPM 2 7
130% . AHEL#E0M = » MCNP4c (32 FF (163. 6%
32 DA LL#L, {3 DOSRZnre 4 (30. 1%, L3
1O 2L, N MC )5 1l kJF, DPM B A
Wy e . 24 2 DOSXYZnre 9 5—8 fif,
DOSRZnrc ) MC S0 L i - 33X 0 5 HAH X 45
KR TCH 54 ¢, DOSRZnre W& TG R — £ 51 [H]
O BIER, FLBEPR A2 3 K, BRI K, T 3R A5
BARMIGE T A0 2 PR T 25 o° . MCNP4c (1) MC %4
R FIEANT, BAES S K. 1A, 5t
3 T, WA R — ) MC BRI
MM MC RCREETRE , SEARJEREH 30 em [
10 cm Bf, DOSXYZnre #2F+ 67. 6% , ifif DPM #2
T51.4% . Al E RIHBAEM R

4 WigsLR

MC J5 ik Je— MR et 7 ik, Hoat R a5 R
() I A Bl e T H AN B E P Al . 2R A A AN [R] MC
PP, TG — AR e, Ak ICCR (International
Conference on the Use of Computers in Radiation
Therapy) #: 77 i F Roger % i 24 L1+ 5 MC %
X I WF 5 T AF % F MCNP4c, DOSXYZnre,

DOSRZnrc Fil DPM 25 %8 T #5{4 JE B 45 £k X MC F¢
JP TS A MC &R, BB (D ik
ASRLPAR I JE B, B AR T AR AR AR LB Y 8 B 4R
T RS MC R 7 1 32 T 22 ok,
i, 4 OBEfRJE B B 30 em B A 10 em B,
DOSXYZnre A] 3% 1% 173% (% 4% 7+, DPM %k 15
130% 92T, MCNP4c #5758 163. 6% W32 T. i
DOSRZnrc {U3R# 30% BIHRTE. (2) BRI B i 6
N RIVREAR Ji5 3 T 1O RO Y e s ANA 43 5% e
SARIERRERE . AN AR 0.4 em Z
Hh) . (3 MC R K PE, DPM B A B &1 8 3,
24 )& DOSXYZnre B 5—8 fi5. (4) #t 4 A~ F i
H o BRI R —E R MC BEMH. (M
MC ZRBTH /A EkF . MCNP4c, DOSXYZnrc Hi
DOSRZnrc & 8 H — 52 L (25 67% ), i
DPM A X} I8,

BEAh . J5 ZAEIIT T A . Bl R A IS A AR Ak
DOSRZnre & 8L 1958 1A 1 12 M 4 1 0 B 1Y S
o NUH B B AE Ot SR8y 25 N B
I, FERBR G F iR " BN E TS , XA 1—3 i
137 B, W E AR R 430 k. 1223, 996,
486 min/(1X10® photon); 1 1.5 cm RWE S it 4~
W2 0.765 J525 o° 43l 1.70 X107,
1.73X107°, 1.49X10"; MC %4> %4 48. 10,
58.04, 138.10 photon ' » min~'; #i{& 2 F1 3 AH %t
FRR 18R TN 17, 1% M 65.2% . Al Il
6T R R I A AR AR T G T AS B 0 TR B
58 25 0 59 T RO A R L. HE i T
W T 5 2. P Rh B Rk dE. 588 M T DOSRZnre
LR MC BLACE .

VE R Bk i i R H3R T s B MC 5k 2
T AT AR B0 K s ) B [n) 80 B 45L A
55, BT KER MC B Q& X B i 52 19
Prse) i, PR EHLX 8 MC F2 )%, &2 MC 57 fif
HEEE A TEELPRR B Z —, A T/ESEF 4
A MC 87 % 52 7 B0 JR B2 AR A6 o) 55 3B Fn MC
BRI FEM » LLE A 0 38 [n) 8 MC B T H Y
AL R AL S PR 2%
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Effect of Phantom Thickness Variation on Speed and
Efficiency for Different MC Codes

LIN Hui" ", CHEN Dong-ying' » WU Dong-sheng®, LI Guo-li*, JING Jia'"*
(1 College of Science, Hefei University of Technology. Hefei 230009, China;
2 R & D Administration Division of Science and Techology, He fei University of Technology, Hefei 230009, China;
3 School o f Computer & Information, He fei University of Technology, Hefei 230009, China;
4 Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract. The effect of the phantom thickness on the simulation speed and efficiency of Monte Carlo
(MC) codes, MCNP4c, DOSXYZnrc, DOSRZnrc and DPM, is investigated. The result shows that the in-
creases of the simulation speed for different MC codes are distinct difference with dicreasing the phantom
thickness, in which DOSXYZnrc is the most one, and DOSRZnrc is the least one. In the viewpoint of MC
efficiency, DPM and DOSRZnrc have the remarkable advantages over others; and the efficiency for the
thinner phantom shows the consistent advantage over the thicker one for these MC codes. In the viewpoint
of MC efficiency increase, MCNP4c, DOSXYZnrc and DOSRZnrc show the same comparability, but DPM
shows relatively low characteristics. The strange characteristics of DOSRZnrc in statistical uncertainty,
speed increase are further investigated to find that it is due to the photon forcing VRT (variance reduction
technique) implemented in it. This VRT reduces the statistical uncertainty, but it also weakens the speed
advantage of the thinner phantom. However it is due to the remarkably under estimate of the variance on
the interest region, the MC efficiency of DOSRZnrc is still increasing for the thinner phantom.

Key words: Monte Carlo code; phantom thickness; calculation speed; Monte Carlo efficiency
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