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FIG. 1. Depth dose data for a 6 MV beam for (a) 1x1 cm?, (b) 10x10
cm?, and (c) 40x40 cm? fields using different detectors.
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Table I. (a) Typical commissioning measurements for photon beam data for each energy and wedge. (b) Typical commissioning measurements for

electron beam data for each energy.

@

Square field size (cm)
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S. X X X X X X X X X X X X X X X X
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Table II. Physical characteristics of commercially available water equivalent materials. NA: Nuclear Associates, NY; Radiation Product Design,
Albertsville, MN; RMI: Radiation Measurements, Inc., Middleton, WI; CIRS: Computerized Imaging Reference Systems, Inc. Norfolk, VA.

(t 1 PN

Material, manufacturer Color Density (kg/m’) 6 MV 10 MV 15 MV 18 MV

Polystyrene, NA, RPD Opaque 1050 1.035 1.037 1.049 1.059

Acrylic/PMMA, RPD Clear 1185 1.031 1.033 1.040 1.044

Solid water, RMI Maroon 1030 1.032 1.039 1.049 1.052

Plastic water, CIRS Lavender 1012 1.032 1.031 1.030 1.030

White water-RW-3, NA White 1045 1.035 1.036 1.049 1.056
ERZ 7 > b 23 EIERICE DRI 2 LN TaBBSIENEETHY, SHRITNTR-7T

Iﬁ%%? W ERZ A LTIRIET KV O X #RT

L, BRO—EBZHRT & ThDH, MLEET
&m%%uabﬁTMIéﬂt77/ﬁb%ﬁﬁ
TOMEND D, BHEHRZEET 7 P AITHAL
T=DG . BEDVHIZ /5 E TERWTE LERD
%% 77 NAOMEIZCT Z2RGE L, 7T—F7
7 7 bR CT A L CETFIREDO ARG 25505
WD EHERTRETHD, T, 77 Ak
MV DR /LF— BV TK ERIEOFE 2 RT &
INTEBN TSI, kV O CTIEAK L 7z -
TWD AR & 5 RUITIEE T 5,

ILD. ¥V RT v FFy v/

Ze RS, b L<IEsy RHGELERE (S) @
HETIE, WERELV R v 7 F vy v 7 H L IES
77 hABHWLNTE -, @l CRIATRER B
JV R7 7%+ 7 (Radiation Products Design,
Albertville, MN %) [T % /L ¥ —Z L » TIZIBAE
FEBRET IO TRVWEARSH S, TG-74%

T KRBl ZER L, IBRABFE2RETES
=77 FAOHANEE SN TS, 4x4cem’
PUF O/NRI B CIIKRE MO I =7 7 b A& H
WAEETE SCD =300 cm (29 A HEMEFA ST
W5, ¥z, TG-74 TlxEE &% (high-Z) O
BOI=77 FAEHNWT, $TOD S, ZE—0
HEECITY 2L Lunhiks LTSRS R T
Wb, BROI =77 NaETA VR X THER
TE5 L5, TG-74 T M IEREA RS T
%7, =77 v h Ao RO S
10 g/lem® 7278, HIEARE A3 - HUE 2 DSt o &
S HLEAFRETH 5 P BRI TG-74 ISRl ST
Wo, S, OREIE+ARIESOENL KT v 7 ¥y

24

— X EEST B A[REME N B B, Sec. IV. C. Ttk 45,

ILE. #:Hi2%
ILE.1. HHRHEEDHIE
T e T B S D3RR WEH O R HER & E - T
0., EHERS. CEEIR, XA TV RS ER
FET D, 2D ORHEIEY A XL o TR
=W A e BT E D, PR ERITR
WA, EREE IR RAEIC L > T T D L S IcmiT
LD,

o EUEAL (~10"em’) - EHEMR T 7 —~BE
BRI 0.6 om® DA EIAREZ A LTV 5,

o I=A (<107 em’) - I =AIOBBEITT &
L C0.05em’ DFREAERIEZ A LT D

o Az uR (~10%°em’) - A 7 o BOBHEE
I E LT 0.007 em’® OF AR Z A L TR
Y | ENLFRS SR> Gamma Knife, CyberKnife, IMRT
72 ENRIEOREICHE L TV D,

ILE.2. fEHiZE DS
ILE.2.a. BAEH
BHEFHIT— L ¥ — BE, BRERIIKT 2RE
PECHBUEN B TH D Z L0, RO %8 FLK
LV HIEE TIEEL b TW\W5, B ITEFRE
BT L TIRIET % 2 &3 HIRE T, M &% EHEIE
THIENTE D, BHRITHRNZM T, BHI
AFTE, fRe 2Bk (@&, KB, FATVEARIE
mE) LY AR (R, I =R ~ A7 afl) O
DO AELE STV 5, Humphries & Purdy * 134 4
RE—LT—HAX Yy = T ODOER L
OFFEZ Y A MEL7Z, UL, BIETIEZ L DX



Jpn. J. Med. Phys. Vol. 33 No. 1 (2013)

U H =SRR8 1T DAk 2 RFIH O 7201
H7p o T2 B 2 5T LT D, T ORFSERUR S
WEVEICE S W, R BT & OBUR B RO
SRR & T BEZEH (PTW, BEST, IBA, Standard
Imaging 72 &) MmH155 2 ENTE D,

ILE2.b. 5144 —F

PR A A — RIS T - BTV
BN THE—2 7 —ZHEICAS bt
Do HA A — ROREITEVIRERERM (B I
msec T D DK} Lusec A—4—) LB ZEH]

IEREA RO & BIELZHINT 2 MHER RN &

BMRETHDL ZLBRBITOND, MAT, #A4—

RIZERIRF &9 5 4-20 MeV DB FHIZHBNT,

VU ar KOS 5'E &EZEIEREL A =
FIXF—IRIE L2V 2hz, A4 —F
IFFICE FROBEICB N TH R E 72D,
BEIE DX A A — RILFFE O BRI O Il 97
ETHY ., BEBrHRAIXE RO, eI %
OWWEIZOAEHTEL Z LITEETILERH
Do Filo, A A — FHaRITRE, &R (SSD
DENRT = v DR E) | =L 343638
Wk U TIRTFEDR H Y . ETAEKTERH DL H O
HIFET 5, TG-62% THERE S TV D K5 & K
T DO, 2O DRFEMEEZMIET 25, #RE
FRERN X —~ORIFED e b /NS 2 F A F—
REERTREThD, E—LTF—FHEICBT S
S A A — PR g o FICEE U CIEop a4 % STk
OB NIFIETHOT, FA4— PSR EHEAT S
AL, A% CREEER & i L CEFREEL T —
X DIEREMEEZERT RETh D,

ILE.2.c. 5172 % 173

BT S8 13 4 — 7 o — A% L C Rl R
ENFRETHDLDOT, IV 7 hvzvy (XA
VIV TRN=TF Y L=y V) OTaTy
ANREIZHE LTV D, BHEEEIC L > TRty A
T AIE (ZER D D VTR Tl 72 ShvTz) ERER T
LAMWAAF— KT LA Lo TS, BEOmH
WNEMAICKEB S TWS D, T— 2 EZT
D HMNT, FRHEROMEIERZIRE T 572D IEEH
DIED 7= FRFTEF o X CRER IE 2T D7 T HuE

L. 77>t AOME R Bitids

BB, %< OBA T T AR ICEYICKE &
NTWBR, EHRNCT = v 7 2175 2 I3k E%
HRT D LTHETH D, BT LA & XA A —
RT LA THAT Iy I U=y DITKT HHIEIC
EWIRNWZ ERFEINTNWHDT, EHbDy
AT LbfEHRETH D P,

ILE2.d 51 7F> g

AT E Y FRHEHIE - B L% O B PE I
- E R R . BB AR OME R LTk
P72 8B Ch 5, ¥4 7T E Y RH#o
GRIE) BEERIX A A A4 — Mg & IEFITRITER Y,
R RS S LD & B DREEA —FER
T 5 40 2 7 E L FRHBR OIS TR
FRERICIERHI L, Frafketkidrs s 77, I A
RICUTV, ARSI 1.0-6.0 mm® & IEHIT/NE L
INRREEF DR A v MREBIE & T T 7 A VEIE
IZHE L TWD, XA T7EY FEEHEIT DTN
FYRAF A RTN, AKPIZBIT 2 A% v = ZHIEIC
BHTHZENTED, ¥4 7EY FiHasTidsE
DEEL W2 1Z O BRI TEMTH
Al

ILE.2.e. F# MR 7,

B R (TLD) 13K A v MEEOHIES
in-vivo Ko A2 h U IZfEH ST &7z, TLD ORI
2y NE, Ty 7B, AU Z KR EHkL Th 2,
7y N EF v TR, EUICEBLE (T =—1
7) THZETHEMT LI LN TE D, TLD 15
W R LF—KIFER T = —F v I BG IERIE
REH I EZRES, LLAaRL, ZhbOzhEIx
MV E— A%t LTI/ S0 2223 RS 13 R
W PTEEITIRTE L, £5%LL FORSE 2 K9 5
Z LNTE ) Radiological Physics Center &
calibration laboratories Tl & 1%L F DK E TOMHIE
HERL TS, TLD FaIvra =y 77 —4D
HIEZIEARINE Th 505, /NREER IMRT O R A
v MREOKREICHWD Z LN TE B,

ILE2f 7 1/LA

T 4 VBT FRE OB I H S < FBREEIEID
HAWbH s, TG-692MITRENTWA L H T, —i%

25



PR PEl 5533% W1y

NS 7 4 WV AT BREE A X RS, BE— AT 3L
—. BB O IRIELE DM O BN EEZZIT 5,
TANBIZE, a T AR E G DL TT Y
0w I T VAD 2 NPT D, TG-69 &
TG-55 ¥ Tl%, #nEn g X bl 7 v e H
TIma v 7 4VATH LTSN TD D,
77 AGER T 4 L BT TR i]‘bf%ﬁb\rv_%/l/

X —(KIFMEZ RT3, MeV Ik O 7B 781 Tl bk
WM DI, ZOBEND T 4V AXE TR
LTHMATEZENTED 2N, 7402k -T
B Szt — A7 — X2 IXEHERIC L2 b ozt

RTREMRN NS LIV NREES Y 7 K
Uy VO2WICMESMERST 22 LN TE D,
Yin O#FED X S| \w%%%’ﬂbf74wA%
FANWDHEE, 74V A AF Y T ITE=BES
HUERD D,

ILE.2.g. MOSFET F£11#3

MOSFET i 8 1EEF R I 351 2 JI7E ©' & IMRT I
FECOBRICBNTRELTE -, A XTH
% Z &Dvh, MOSFET /NS O JlE, /INRIRTR
JE, in-vivo R A kU123 LTV %, MOSFET @
Bk, ﬁﬁé TRV — - PR TR EI3AEk
Ot & F%TH 5 ©', MOSFET (3744 (&
%&ﬁ%g)#@mt@\B~A?~&:iyv3
=V 7R T, FEEORA N RRERE A
SNhb,

ILE.2.h. Bang gel £/11#%
Bang gel B &% @ IZHLAE S ARICUT < | 3 o
B & S RRE CHIE TE 5, IRAVTZ R F—
’ﬁbf%f'i@< 3 WITHR A ZRIET D
WCHARTH D, MEDMDA A=V EAERT S
{Z MRIX° CT, optical CT BWXE L7720 Zih
0%@&%m7~%777h®%%%§ﬁ%fwo
— AN, TV E W IIE Tl < OFIEZ 2838
&L, ms%mmr%%me~A?—&:iyy
a =2 7T S e,
ILE.3. BEHIZEDEZER
X#?”V7K7TVFA%%wkE%A?%
ZPEIITEER., A4 — R, XA T7E 2 R

26

L. 77>t 2OME MR BRitids

wRECHEL TV D, EBEERIZZ OB, Mk,
FEEE, BT S b b —fRIICER SN D, B
HEITHET — 2 & D0 X 9 ITERT 50, RN
FA X, fERE. T — X IR LB R R 72 & Ol
RO GEEICRIRT A0ERH 5, X, —ixm
7R PIEE 4-6 mm DERER L 4 x 4 em® DL o> FRETEF Y-
A RAOPNE ﬁwf%é# IMRT 72 BT B & &
n5¢%%% BT DMEIITE Y T2 <, FHE
BAZIE T A LE% @Eﬁé LlXTEZRN,
mwmnuTwﬂ ZiE 2L OB HLRENE

&%ﬁ@ﬁﬁmﬁ&4ﬁ~bﬂmm6ﬂé““ /N
S RRFE DB X A A — R3S EF & g

U CRBHEF IR L CRAR DR Z R 720, T
TORKEFY A XTHWD Z LI TE RV, N
o7 v 7 7 A 1% SFD (Stereotactic field diodes)

REVRA Y FF 2o RX—D X )i~ A 7 alilfh

HECHIET 2 HERH D, ZNEORHERTY S
TV ELI/ NS W e, Sec IlLA3.g Tha S 41
LEoicAX =0T (BT U T) R E S
LTSN IZ2WHETOLBLEND D,

ILE4. BRUIFZDISE S #IE
AIROERZ b OBRHEIET v 7 7 A VDI
DICK L CHBEEE TR SN nE 27”7, b L
IMERE DRI R MEZ 2202 BiE, Tar AR Y a—
va vk (WRZIABRLY) BERTE2 O Al
ESnl7 v 7 7 Aot A XL 5%
FEIR D JA 73 Y 1E detector convolution kernel {2 2> T
BLIA T & EOMEAE % detector convolution
kernel ZAWCHMET D5 Z L BRAMRETH D, T2
R a—a VEE A RAORBEZTRTL,
A RERETLILERS D P, Z OB L
detector convolution kernel ¢ ifj 5 2N AT BE £ CRL
R TE NI TE B, H-5 & detector convolution
kernel DFEHTAIRIEIZ 1T < DN DWFFENR B 5 8
T ZDR SRR T a R A& BT D720l b
N OREIIEI~ A 7 rF = N =& iz
FEINEN, TarAR) a—va VEFEMT, £
BT 77 A MTxE L THO DITIXRER 3 7>
L7, PHY 7 b =T BFIHATEE TR WERY |
[RE L7cT — &ty MOk 2 E& 7Bl g &
L TR ~&ETH D,



Jpn. J. Med. Phys. Vol. 33 No. 1 (2013)

L AF %=V VRTADEY VT v 7
WENCAKTZ 7 FAVAT AEEY N7 v 7
HZLIXV—T 70— DWFEITORNBDHN, LV E
R L, REOT — X UL HAIE R Eloo7
MO TIRNT —Z 50 IREMEEZE G 32 &
Thd, 77 b LAORBERT — ZINE DG 4 57
THANS, FETIEBAED T — T VB & 8T D
ERbHL, bL, BIEEHIN TS —7n A
X v CHATERT UL, Biloic s — 7 L EERR
TOMERD D, Flo, IRFEEEDa Y —LET
7 v F LA O PC 2 W_TCTHEHATHZ L TAE
REMERI D T2, 7 — X OIUEREMZ < 35 2

EIBTE D,

ILA. A% % T ORIE & HER

FTEMH SN TS 3D AF ¥ =0 7V AT AT
HHICEBECTERTHD, LLRND
Mellenberg © ™ <°, Humphries & Purdy® 734£% L
TEAX ¥ = VAT AOFEARM QATIITH &
Thd, EHHN, L EbK7 72 M AOHER
ANCIET — AP x, y. z, RABFRICEHBICE) <
CEERERT AL THEERAET A LN TE
LTHAHY AX Y= T VAT LOWIEREFITE
IZ—EITOINDRETPHA T F U AP —E R
ERIELTND, AF ¥y = VU AT ADIERES &
EAEIIR VI Z EE L CF =y 7 TR&ETH
Ho alvva=m I HOE—AT —EEZET S
AN, Bt — 7 L OIRESCHHLM: & Rk, &
Xy =7 X7 OWERRIREE ko, O
V) OHA R R EMEE R T RETH D 5,
FTRTOEHMEMFE CREEFICL > THELLT
WD VAT AOYE —RANTIZRAF T — 2 MY
HETEDIMARDEELEZOND D, 22—V —I%
AN EARWET T — DO EA GRS 5
XThd, EHIT, KL R URIEER D RTE L T
WHERE (BRICHRIEER) 2BV T, TRThICA
BN WA B %5, Schmid & Morris™ 23 BH %8
Lick o7, A%y FLipREELZRMSEL 2L
IR BRI 2 BENCE L EE DV AT AT
EFEIZEET 20 2R B L 2T e b7y, Zo
Lo e RkB e v AT MF AR I E2AA

. AF v =V TV 27608y v Ty T

TERU,

B 72 RIS CTo B OB s/ 2 C& 7o
7o, =P ZH LT 7Y (B, r—
TN, axs B THETE) LEGFORF Yy =T
VAT LEHERT HMNENRD D, TORER, ez
B A EDETHENT Z 212, 2—H—
XZN LA T AT AOMEREZ R L7 T uidrs
BV, —RIICIE, AX XY=V T VAT AT R
WEIRIRHER DT X v F A MR EE LI D,

HIAl XFy=22 (74— F) REFE V7
7 L R REF

—ENIE, AFX Yy = T X I NET BT T A
DLBYICHE) L CTHIEEIT O 7 1 —/b &G
(bL<iEAF Y= rffmat) & REHNICHE
ELTHEZITY (WHDIES & ZMIETS) V
T 7 L AREFHO oK N Ay =T
HECKE LD, V77 Lo AfEGZ WD 2
L CHA OB R ZEEL R Y 7 M ERET L Z
EMTELID, TRTOMEICEBNTHERTS =
L aR HERET 2,

74—/ REFE Y 77 L ABRERHT, AF
¥ U OIEMS E BB EZROT-OIT, FED LT
AR CHTEE L2 < TUTR b, Bl
FRONAIE T — & ORI 8A KT 0T, @B
REFEITBET 2 R&ETH D, T HMERE AF
Y= VAT ADORUEEE DRI DGEIE, L
VR FT OBLEEE DR L @O 2R X 7 5 %
HHTRETHD, KFOMEZHET HEC, &
Bt T = RRAARTEET 5 & FEEDFEL 72
STLEI D, BEHEORWT—2ZNELTL
FHZ LR, 3 via =V ORRAEINT
DHIZDIT- IR B 720,

U757 Ly AMEBERNT T 0 — v RIRERO R X
Y Ui EICIEERE LT bRy, Y77 LA
FREEED 7 4 — /L RGO A X v UHiH Lic &
TLE Y L/ S RBHEBFOLEICIE, V77 L
VAMBEFHEERTARbVIC, A%y U E R
LTTF—Z BT HENHWOND,

U7y Ly ARRERE T 0 — b R ERF ORI
AR (ILE3) O X oIz, WETHE—LFT—4
ORBITIGE L GREARE TH D, T2, ZO0OMKE

27



PR PEl 5533% W1y

Comparison of PDD with Chamber and Gain
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FIG. 2. Comparison of depth doses with good and bad chambers with
correct and incorrect bias.
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PDD Ratio with Different Bias
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FIG. 3. Ratio of depth doses with positive and negative () polarity
on various chambers.
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FIG. 9. Impact of scanning speed on the quality of electron profile.

ILF. T—% 77 AV
HLEl. 7—% 7 741Dk

T — AR ETEICT D72, T RROT—%
EBAVROT —ZIIRIDLRD 7 + )V Z 530
TRIEFTRETH D, BT, KTBROTHNLED
FCHLA—T RV =y VR EDATID T 4V H
BEDZ LT, Mk EnTE D, BT
7 ANDEREMA ETFDHZ LT, 2L DT—HD
FNDRFEDT — & Z B U 1R & KR
Mz5ZLNnTED,

HLE2. 774 /L DEF]

TR EWET DB, OB OT — X R % fiifE
2T D102, 77 ANZOREEEIHEL L THL
REThDH, ZL DAY=V T VAT LTI, H
B 7 7 A L DOARTREND M THAL D08 3CFLA
WETERESNTEY, ZNHITARTORELEL
BHECT 2, & L7 7 A WA OFHIR 8 LFLIN
WBRESNTLE Y HA. BELLRWE S 4T
DIFHZ LR, BEELBRWARTZMT 27200 TR
DB EIRD, 77 ANLDORELEDOFHE LT, =
FNAR— e =T FEF T Y AR UHE
DEINTEZTTSH (B 6PISWDD), 72& %
Windows D7 7 A WVAHIROHLTH 7L LThH,
[6 MV open depth dose set] <° 18 MV 15 deg wedge
10x10 profiles] ® X 512, D HITHFET 5 ERITIRAL
L72WE 7227 7 A NV OWREEZRHTRET
HDy WKONDHKXD VAT LATIL, 7 74 /Wi
VTN T 7 ANE LTHEBICRTEESNDIBD D

37



PR PEl 5533% W1y

b5, ZDOLDREETIE, OBITHRBCMITIC %
MNOE T, HEDAF Y T — X BREET DERIC
o A P ERRATHERETH D,

IV. X TFHOE—LF—%
IVA. KFRAF ¥ T —FHIE

VL 72 HWEHE B IL AR v A7 A (TPS,
MU GHE AT AL 72 8) [TRIFT 5, F 7Rk
TEFEVE CITIGIE AR~ A7 A D EHE S 2R T 5
HOBMT — 4 #METDHERHD %, Zhb
BTOT—HEAF ¥ VHIE LA X v HIE (R
AV MRERIE) IR VBRSNS, A% v UE
1T, BEEE () BEEFD-A X SSD, fiiBhaR A
®ﬁﬁ %) wEE LR Tﬁ@éu D%
EEEICIE T 5 FETH O | GRS ST rsellst 7
ﬁgﬁm%ﬂmﬁéo~ﬁ?\%x%vywiu
EE%%#%*%‘%/I B L & CTREDE L ZWET
% i, IREE ) —~ T A XD RAERET
{E'JET%’)O Table [ IR L7227 Ly R — MidE
DT =2 DEZREHRICEH O D, 20k X,
R 7 A N4 708G —35 L CE BT 20880
H%5,

VAl FERE

PDD (& SSDGEFE D Y =7 v 7 TIIHRIE R
HREhE BT 5 100 cm) THIET 5, = AR
BRIZF 1T % PDD & C s & o Bl E R (B 2 1%,
THHMFED B — LT A=~ EE 5720,
U =7 v 7 O&EHE D Wellhofer Buddelschif
RPTW VAT A7 E) BAWLNS, LiL, Z
NHEOT—H I —LET Y r/RaIvyva=
Y THWTIE R bRV, T OMIZ, A% v B,
AT T FA VR EICERRLETHD (I ES
). F7o, HEEHREOWE CIHKE DL S % i
INCT BT, Zr 7 DEPOREZRGT 572 E
AX v U HNEBET DMEND D,

IV.A.la. £EFEH972 SSD & FFEEFERG 2 SSD
BHEORAr— 1 v 7 FHTEU DREE R/
THID, T=ZIIWRTOE v b7 v TR
WEETHERST 5, —EICT A YR v 72
FEGHE CIIARIERR DY 10 cm, SSD3 90 cm T 5 728

38

IV. Xr#or—2o57—2

TPSTIESSD% 90 cme LCaI v a=r7 %17
9. LL, TPSX U & —(XIEEMIIZSSD=100 cm%
BETHHERDH D, SHIT, BEDO—FROMRER
IE7m ko™ 3w SSD=100 cmOPDD7S 44 %
Thb, oT, B—Lbaivyra=yrD1ok
LT, Bk~ 7eSSDTHMEZ R T H X ThHD,
LUFIZ, SSD WA L L7235 G IR G s 2
L% T, RO R SSD D Z1kiT X
S THER MR DA% R 728D Bl 7 PR A
ETEATSTHD, 2O, fRESNTZ SSD T
ORNEZ T ENE L, e D SSD T 7 — & 133
BMEEHIRT D200 QA & L THERMITH_ET
H5,

e JRA®ET (Electron contamination) : 7% [fifx &
LB RT y TR TR A BB
T L, RAE IR X Hrx
FF—, SSD, b—LfEfigsl, B—Lf
R P E Gtk e RN TIc B SN D
Z OZARITEGE R 1T K D IE R BT X
D RIREZRBR VAR S TS 23, @A, &
SSD (Z#51) IR AT 1 DEALIFMIETE 72
U O8I NEE P DAY 2 BT 22 U O
& (=SSD) TZ{LL, R\ SSD Tid~ v
l\ﬁﬁﬁlﬁa DZEPEELLI R T D72 DIRA

AT 5,

e —RHE (Primary dose) : —KFREITRA D
SSD (Zxf L CHff o “R A ZHT 5 =
& THIERRETH D, 7272 L, B
PIREAL L 72\ VNS TR ST 0 B s
Bt A XA L, T LN ET DT
DIEILNEETH 5,

o  HEELARE: (Scatter dose) : KIEHTFClI7 7
v M AWNTHA L 2 BELR DS KT 2 7’:&)&5
Bt “RDFEENFHE D, T OHELRRT
72% SSD THfG =415 M@Vﬁ?@ﬂk
FELIE D) PDD 2322544 £ U % T2 KA T
H %5,

o ~v NHELELHR (Head scatter) : -~ NHGELER
I MU~y RN TAUEEMRTH D |

REE A APM TG-51 72 &



Jpn. J. Med. Phys. Vol. 33 No. 1 (2013)

ZOFERR (7T "= T T4 H) b
DI FRIZHE D o ~ v FEELET D TN
u%i77yb NS VI 20 Pl e o%)
7o, W ROEEBII Y — Y MDD ERE
t%&«y%ﬁﬁt%ﬁﬁ&é Bz,
PDD (EHOGT &~y FHEDETOIRE) &
B OMET a7 7 A )V (FNRIRNLE S 7
7 2 F AL T2, o~y FEELDE - IE
BT X AMANCIEAS D) TR D BEL G
=567,

o T /X — (Energy) : Z<mi CHUMETEH
A X TH->Th, SSD NERDLGEITRRD
R R X =27 bLERT, 2T
TARDO Ry N BI D720 T, HhAMC B T D
B OWAGITHE N IR D,

o Y2 (Penumbra) : SEEEFIN YA XITL 5T

HOIRN Y B¥A R o720, EHER % AW
THIEL7=H 5 SSD DY h B Athod SSD ™
W ARET D Z LIIRETH 5, MO
HEPEHTE WS, e 7 7 A W37
ARV a—vay (FERIARRES) T
HZLENTED (Sec. IVASH) |

NS EP 2R <) fiiH72 QA TIX, #7272 SSD
DEFEVNIHR LT AN K AMIEDRFHETH D,
7272 L, 2SN CIE 72 D SSD T 77 — X %1
ELTHWD Z LS e,

IVA1b. #7235 SSD (25175 PDD DX
PDD &, SSD — & DIRECZ DA O TR 7 —
&(ﬁ I¥ TMR/TPR) ZIRET D70 bi
o 192 PDD 1E SSD=100 cm Tl &4 5 23,

%&#Mmﬁ&f%ﬂméﬂé ERDHD, N
SSD T KBHBOWETHHRT7 7 At A
R RS\ CHEFTE S, PDD IXIRHE (s) LIRS
(d) \2hnx SSD OR#TH 5, #7225 SSD THIE
S 4172 PDD DRAfR 2 3R 5 FFIED R & 723U Tt
HmERTND B,

WAlc HERLEHFHCHITE E—A7—%
2 H WS (total body irradiation, TBI) P41 &%
F-HEBEST (total skin electron irradiation) D X 9 724

V. ET#HOE—47—

BRIDIBWEE T, TREHRE, TPR £721% TMR, #
B0 7 7 A ML AAPM O LR— MIghiR s
WD RS IZENEFNIER LTl TS 2 03
WD P, Lnl, KOV A XABRESND T
HDINHOT—ZWNEIIRETHD, =61, T
HOT—H XY A XD 7 7 v M AERWE
RA LV PREREIC L > THRIAFT 2 LERH 5,

IV.A.2. JRERAREH - Mk 7> F AREH
(TMR/TPR)
TMR ORIEILL KM Z 235, K77 b
Lo TE, BB KELZ R T TRATETZ &

A

\Z X > T TMR/TPR 2 IET BV AT LaHT 50,

FNENARA » MRERIEIC XV IEM S 2 RGEET

LZUEND D, FbH 72 TMR/TPR OITSEIE

TR E N AW L CERT 2 HiETh D, £
< DY 7 7 =7 TiE BIR Supplement 25" |27 &
A7z Khan & ¥ O FIEERA LA T 0 77 208
MAAENTND, BS d & BIE r, D TMR I,
PDD 72 HIRATHETE 2,

PDD(c,d,,SSD) (SSD+d)’
100 (SsSD+d,,. )

.Sp(r’cdmax)

TMR\d, .
( rd) Sp(r,cd)

2)

EHDOZ IV A MR T D72, X(2)TH7Z TMR
XK RSB /NERAT BT 35 JLOVREE CAa 3 RRGE L 72 1
I, 2, 2 b OROIERKIZIEL PDD
DOFEBLETH D72, NEFEFO TMR Tix &
DIZ/NREEF D PDD RN ETH D, N2 X —0 g
%¢6Y7#¢:7%%wfmmﬁ%ﬂMR’%ﬁ
T o6, /NRETEF & G TSN L HREENE
LTb\iib\’ & H TR ?‘éﬂ?ﬁ\%é RA

MREHEICL Y 204 E2HR T &
%%ﬁ#éo

1V.A.3. FEEREE L FT > 75E8%
FEBREITEB KT L, BEHE A X, BIR-
FmE R, v — A&z BB X O e — A ASHE

REBL DT A5 OFBEZIT S O,

39



PR PEl 5533% W1y

Surface & Buildup Dose, 6 MV
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FIG. 10. Surface and buildup dose for 10x10 cm2 field of a 6 MV
beam with various detectors. The actual surface dose is also marked by
the arrow.
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FIG. 11. Effect of chamber orientation on photon beam profiles for a
10x10 cm? fields: (a) long axis scan, (b) short axis scan with various
size detectors. Only half scans are shown.
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PDD Electron Beams

Depth Dose (%)

Depth, z (cm)

FIG. 12. Effect of water ripple on low energy electron beam depth

dose.
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