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Pencil Beam / Photon Monte Carlo
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IMRT Optimization
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PB 7L dUX A

IMRT Prescription Parameters

Minimum CT Mumber:
Use with Clear option.
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Target Margin: Mormal (8mm)

Target Margin '™

4‘....-; N

L] e
ARRRRRNNN) :
Beamlet Beamlet Width
‘IIIIIIIII’ . (IMRT Parameters)
L

: ARNNRRRAY -
uly
llllll - E%Egﬁif%

s wlnln s ula” (Aglllty= OSCm)

7 | Focus where it matters. @ Elektq

Non-Confidential Information and Basic Personal Data

F—4w fRU 21—/

| N

|

PDELIZE—LALL WY b

—




PB 7L dUX A
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PMC ZILJVURX L wm=ste
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Dy (IIRTTIL k DFEITRE., d, | (FHIF | DIRTTIL k ATOIREZRLET . NEIRTIL k WTORKIFER(C
IRDFET,

o S RAFTAFBNFOREEFITFREDEZETE L. METHIAHESREE (Statistical uncertainty. o) ZLTFTDHEKLD
RHFET, %;LDTE’JTEE%IE(JEETM"‘*U%%E L. RFEBFOERX NI —DEICKD> TRESNET,

ZNZ(di,k - Dk)

o E#{RE (Variance) (FEAIERTROSNTUVNET, 2EBOBEEZEBDIC(E. MBOEE GHE) 'MECRBCE
ZzrUET,

Variance = /a2 /(N —1)

e UEHA> T, BECEFHILOGEZITD (JILFTE) (BRETHIFRCEHR-—MNMNMNDEFT,
e ZCTVRT (Variance reduction techniques) hMEHONBLS(CRADFE L.
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PMC 7JLJVUX /L statistical Uncertainty

Beam Stati:|*||s5 — [

Dose

‘ Dose Raw

Electron Density

VOl Occupancy

Statistical Umcertainty
Beam Statistical Uncertainty

MRot)L S & dDStatistical Uncertainty (&
Grid Volume SR IT D ENTEET,

T

B=&=ﬂ
: O HU ¢ 1.000 ED

G:  0.60 %

A2V —)LICRIRSNCTLYBDose uncertainty
(Statistical Uncertainty) (I&EAKERE=EDI0%LL _EDIRED -
/—I{Ot} I/(: EB (/T%%}tbé-l- E’\] Kﬁ%’l‘i%ﬂ__\ L/ t L \ i a_ ° Computing dose of segment number 1, still 0 segments to go.

Dase simulation with 3750645 histories per thread in 24 threads.

# k3
# Dose uncertainty of MC calculation: =
# For the entire beam: { 0.56 per cent # ]

# For each segment (contral point): 0.56 per cent #
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pMC ZJLJUX A
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pMC ZILdUX A

Statistical Uncertainty BN ED K DIRFZEZREDM(CRIFIT N ?
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pMC ZILJUX L

MonacoTld. &LEZEKT DE (S —F) (FBEETTY,
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LHU. BloO>E1—4 (R22307%) TRUEZ UIZES. EONDEENERDIZDH.
STEFRREIE U (CEIRD IR A
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Statistical L !
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- Collapsed Cone (&, TILI>XA RXR—ZXDF)ILTIVXALATY,

« HRIJILI>XRIF. directB KO Indirect )L XMD2 DD
MR SINET,

direct (8): HE/ERRUTI 7> RAICAD I N TOHIF

« Indirect (78): FDAMI AT (FFEILT 4 )LF—. JUX—

5Utot (A’ X, y) = Tdirect (X’ y) . 77(X, y) + ﬁui“direa (A’ X, y)

o LI X(E UZ7YODOEAMEICK U CHREBENET,
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- E— A:E?E—LJ:D_C%/EU(;:.D&D(L%?/)?@*j/fxb\uﬂﬂéﬂiﬁ'

31| Focus whereitma °

-'i I

(RF>T3)

(Elekta



MLCEFU>D

« —RIIVIZRIIETERNSRICRIRDE ERRDES
WCEDNWTWET,

1. DirectfRRNEBE (CIESND.

2. MLCYJawdDEH& EDL 5L EE UTITh e {RE
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WwE2E51HE: TERMA

. EET_";T:J? - ﬁ&ﬁl}ff,ﬁ (C &L 5%}?% (L—-*H % I3 I;IZJ [/:F_ EEa TERMA (Total Energy Released per Mass)

: ) r(n)=["(Ex)  .(r)dE
N<r. Collision KERMA & SCERMA(CHIFTEHE ;P

Collision KERMA (the released energy to become primary dose)
=NE9J,
P(r)= !%(E,r) v _(r)dE
“SCERMA” (the released energy to become scatter dose)
. B— ASBEOBLE KUBINCHITBEILIEL A $() =[5 (B) #a(r)dE
L —XTERLTHD. IN5(E KERMAESCERMA
[CARSNTWB/ISA—FTEFTILULENFET,
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Collapsed Cone Convolution 77JLJUXAZERLT T a%_s
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MIF LIRS A =5

. AEEBYMPEBEANDOFTRIIFEREODHEMEBEBFEZE(CEDVNTCH—FK
L= s KT DB CEICEI>TEEULEXT, Monte Carlo simulation of kernels
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BmExtE: RV 1—S3>

MonacoC(d"Collapsed Coneilm{\"Z U\ CTERMA &
H—FRILDEEED=/HZIEL TWET,

- Collapsed ConelffAC(&. FEFEDIIMABTELZET
DIFRILF— (S (TR D CTHXSINBD ERELET,

MonacoDEEGTE T, 1 0 6 ODH#ENGTEICFEHE
nEd9,
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ANRD 5SS LIS A= IER EESTEPDDZ LR UM SR ENZE T,

Indirect JJLI> A
IR T 4 LIS HE TL B IRV F—Z4 83T D/ S A -5 (IR &
STESNEO U A—SERI = LR U SR ENE T,

iR (ZIRTHOAN16)
RROTA X (EERAEABETOT 7 AILDOFEZ2— R BRN 5, AR
NE9,

JIWI>RA
A—TDBRRAFOBSEWER L. D1 v I RREFOBS (FERARITEFD
JOJ7AI)I&EED> TREENFT,
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Electron Monte Carlo
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R

JIVI > ROEKER
UTDOHINSRDE. BERIFFE—AD10~20%Z 5HTVET,

Clinac
2100C
18 MeV

electron

relative dose

E F o e .
: el S W g -
.......... P TN T T TN N N T A Y T U N T R T O T T W VT T T Y Y

9 2 4 ¥} 8 10 12
depth in water /cm

Ma et. al, Med. Phys 24, 401-416(1997)
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Monaco CII2DDIYI UTEEtET > = > ={EH

Coupled Multi-Source
phase space engine

EFMEZEET > >
» "Coupled Multi-Source” E—AT>F /L

ETHIORET > > %@\
- Iwan KawrakowK(CKDHVMC++ O— R St

In patient dose
calculation by VMC++
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Coupled Multi-Source
phase space engine
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In patient dose
calculation by VMC++
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Calculation Properties

Grid Settings

(Grid Spacing {cm): 0.30

Calculate Dose Deposition to: Medium

Force entire patient to be treated as water:

(Grid Settings changes will be applied to ALL Fx 1Ds.

Algorthm Settings
Algorithm: Monte Carlo Electron

Mumber of Histories per cm*2: 50000
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