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Table 1. Estimates of Uncertainty (in terms of one standard deviation)
in absolute dose in the patient for the complete treatment procedure
using megavoltage photons, today and in the future.

pill

Source of Uncertainties Uncertainty at | Uncertainty in
Present (26) Future (%)
Dose at the calibration point in water 2.5 1.0
Additional uncertainty for other points 0.6 0.3
Beam Monitor stability 1.0 0.5
Beam flatness 1.5 0.5
Patient data 1.5 1.0
Patient set up and organ motion 2.5 2.0
Overall (excluding dose calculation) 4.3 2.5
Dose calculation algorithm (multiple levels) | 1.0/2.0/3.0/5.0 | 1.0/2.0/3.0
TOTAL 44/47/52/66 | 27/3.2/39
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IRH Addendum for Photon Addendum for Electron
BEFEOLZTENL E—AAHSEBRHFENLET DETDOMULIZD DFEAHEDIEDZELH0.5%FK
Pleak EAHEVDEDO.1%FKiE (0.999<P)e,<1.001)
\ 0] 3 " .

Pion = 1 + Cipje + CgenDpp

—fi% P,,, &£dose per pulseDEEMRHEERZ

#)HA TG-51 BEZ G THIEABESN0.2%Ki, Cini < 0.002

FRIEARTT MR D YIRS SEIEDZEN0.1%KH
RIAZEM

FAER | RIEEEDZEENHY0.3%KiE (265/—])
RIETEZDOZAEHY0.3% K (26:/—) TR - AR SAHEREZRRE, K&
FERARIEEEHDOE=SI > JZ Xl

AAPM TG-51 Addendum (Med. Phys 2014)
AAPM WGTG51 Report 385 (Med. Phys 2024) 10




\

U7 UL 2RD S5 AR %2dHIc9 AER;EREE

Farmer Scanning micro

NE2571 PTW233642 IBA CCO1
NE2581 PTW31010 Exradin A14SL
NE2611 PTW31013 Exradin A16
Exradin A12 IBA CC25 PTW31014
Exradin A12S IBA CC13 PTW31016
Exradin A19 IBA CCO8

PTW30001 IBA CC04

PTW30010 Exradin A1SL

PTW30012 Exradin A18

PTW30013

IBA FC-65G . .
IBA FC-65P U77 I/\/ch:_ L/_CIE * *1@.
IBA FC-23C

Capintec PR-06C

McEwen (Med. Phys 2010)

AEELTIRD T
NE2581--A1508 IR DL

PTW30001- %5t DfEiE
TOM--ARE - BFES - W - TEL

11



BhfEEERDZE(L

U =77 IRRAEETHALE C3AEHRDE

ot S 1 2

TTUXR | mER
/\ /7~ \
A, W,

wemraen s SEIEEERLMS
AEFHRL o empns T

TR — n

R 2 AR E L

Teqy .+ Z2/EF1R

X AREDEDIRWNFBREFEY 1 TIC KD ERD

8c L5 TAIERZHR—

TR me
() ()

=7 wv O E24

M \_/ \_/

AR FRY L ARy

4T EAR — =

BEZSRAmEHO
(AR (IR

12



7 > MAATODESIE
IR

AIEZR d = pyd (+ppltw1n)

AT E RS

tyin “
Ppl \I
HJL_E;;IE d deW (+ppltwin) T pChtCh + pcap cap
pw : IKDEE [g cm3]
dw :

KERE (ASTEANE) HSHEAAIFRIF0

dy
] EEEFEIRME) FC [cm]
: J7 > NABEDEE [g cm3]
twin : 27 >~ BAAFTEDESE [cm]
Pch - BEEFAD AR EDEE [g cm3]
ten © BEEFEDABEDES [cm]
Peap | BREARDIHRF W TDERE [g cm3]

Pchlch T Pcap tcap | dW
teap : BREAADERF v TDES [cm]

13



IEC607/

BT DiER

EBNETHA RTA esmans

31DMRERF 7= filind

EAETOE DR E, SHR(ICHIR
ERFAEDREN S UTEE =%

TIBHAL

- (CRI 9 DadEk

MO B EARETNCHVY O W3 ENGTOF [ F 74 v

14



BAETDRIR

wetiz 18R (C 1O _E RiR %

# 8.3 rEIHHF XUFJCSS #IEHEH

TOC&

HH B
riFR MR Lk, REERZE(L, FEEEREE 1 4Eic 1 [k
YoeEFY 7 E s WP
¥uals7 b 14Eic 1 MLk
T T 14E 1 [k

HIEBEZ Mz UTULVRUNE

RIRERZIKFE, TORKL

FZRRTD

EMET(E, 1

H |

FURIEESND

15



e~

BRFEDR

i

HREA L

1M

/.

ETORIESE

|
7~

RS EHRE

)
mi

ENETODRI B L >

il TS
eatfH

el &IC
ﬁ(i3ﬂ5 c‘.'.(c_

X DB EDZS

K9 DERDER R

- EBEHERIERFOENINEED

~ W

=/

BAETDRIESAE

ER3IADIH
#Wa23162 8
BIEHR
WCo # ¥ THREUMT A ¥ K TH
rpan e R -
A TR E TPRu.0 (mGy/nC) %)
%Co 0569 53.95 0.8
6 MV 0.685 53.49 0.8
10 MV 0.735 52.92 08
15 MV 0.760 65241 0.8
MIFLF-ETFH
e BEE AR
%* BHE
BFRT R E— R Zot w:“%w:}c, . TR
(g/cm?) (g/cm?) (%)
9 MeV 3.63 2.08 49.88 1.0
12 MeV 4.83 2.80 49.48 10
15 MeV 6.07 3.54 49.19 1.0
18 MeV 7.22 4.23 4892 10
]

- EERUE, 22 T, 10133 kPa itBH LT3,

* TPRygo 7k 10 em 23495 20 cm DHMT 7 > F ABRIEDORGHTH S,

* Ry BEEMMMEEMEOBRETH N, BAEFMAYLE MERMRERIC BT 5K
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BEFRMK =213, ERAFICBVTIR, $H95%DEMOKRIZHYT 5,

Bk

2023%E8ATH
23 B B 5 AR BT T L]
BRBOE 57—
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+5.005 nC
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11.01 nC
+5.005 nC
e +200.1 nC,
Range: MEDIUM 0.9993 nC/rdg
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# 42 @A AF =Ko KRR R o6
M % 72 13 ST 4G AR R A I RE 2L Tjﬂj L ’:i;
PR TPR010 (mGy/nC)
' (%)
0Co 0.569 48.38 1.0
6 MV 0.685 47.82 1.0
10 MV 0.735 47.39 1.0
15 MV 0.760 46.98 1.0
49 T —
Y. (b)
N

1935

S
@
)

NN
oo

47.5¢

S
~J

Calibration Coefficient / mGy nC’

46.5 -

:_ - - - (b) Linear Fit
O ks (c) Extrapolation

m  (Calibration results'
(a) Quadratic Fit
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KIEULTZLY (PTW30013D{EHZ1EE)

F 42 G AT A AR E R R O B

N —_— N Q MR F 72 1% 4o P H g AR AR RS IR 2 T;{{:iﬁ”i‘:
D'W'Q o D,W,QSDL k B ILEERE TPRy0.10 (mGy/nC) (0:13} -
Co 0.569 48.38 1.0
6 MV 0.685 47.82 1.0
EIJ %%EE— 1 10 MV 0.735 47.39 1.0
ND,W;QSDL - :E N - = (L‘ (’ \6 MV@ E 15 MV 0.760 146.98 1.0

TPRy10| 0.62 ) 0.68 0.70
10.996 (( 0.989 0.985

PTW300130k, | HZHEHAEL2 (£3.3) LDikk:

0.996
Np,w,q = 47.82 X oo = 48.21 mGy/nC

24



XWHRE UCTLWRWVLWFFFE—AIE ?

TRS-398 Rev.1ZZ&=Z I N\E

* FFF-C‘ETPRZOJ()E{E%
» FIEFIIRZMHIE

100\°
kyor = 14 (0.0062 X TPRy 19 — 0.0036) X 5] * L2

Absorbed Dose
Determination in External

o kQ,QO(IFFE_AtEJ bﬁﬁ&{ﬁm Beam Radiotherapy

An International Code of Practice
for Dosimetry Based on Standards of

( a — 0_57) Absorbed Dose To Water
1 _I_ exp b Endorsed by the European Society for Radiotherapy and Oncology
kQ(TPRZO,lo) — a4 — TPRZO 0

1+ exp ( T )

TRS-398 Rev.1 (IAEA 2024)
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 AlERRE ERIERE DL VS

% 5.2 A EEER O BOER H D

R+ 0.04 g cm 2> CTohNIL
RIEFEIAZEDIEZ DX K EHAIEE

« RIEH45LL FDiz
HRRIT A (C K DA

ND,W,Q =a-+ b(R50)C M=

Npwq=a+bexp(—22) FTIRR
a,b,c 1 EMEHRODMRE (BRI L DIR)

« RIESN 22 or 3mDHE
—IRIEFRICKDAHF

E fEkE IRES , _ FEGHIRAR
o ! S AR LS TE
BT AL F — Rso D> X
_ L (mGy/nC)

(g/cm?) (g/cm?) (%)

9 MeV 3.63 2.08 44.67 1.2

12 MeV 4.83 2.80 44.27 1.2

15 MeV 6.07 3.54 44.02 1.2

18 MeV 7.22 4.23 43.77 1.2

15455
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(a) Curve Fit
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IEITHRE S Qint (Rso =7.5gcm 2)(‘— . ety ™ (mGy/nC©) (%)
e ‘ ’ 9 MeV 3.63 2.08 79.63 1.2
;(‘j- 3’ 5 %ﬁﬁlg\m'f?ﬁyykg(lint j&'fﬁ 12 MeV 4.83 2.80 78.73 1.2
15 MeV 6.07 3.54 78.05 1.2
18 MeV 7.22 4.23 77.33 1.2
ND,W,Q=ND,W,Qinth,Qint 34 — e
1 é 83 , = Calibration results —
Np,w,Qine = Np,w,Qspr I S} (@)Curve Fit |
QspL.Qint = i | o Eb)) }Emear Tt. :
= E e, [ ¢) Extrapolation E
—_ ] L
(L/P)w ai 'S 80k :
ko, = 2 = 1.2236 — 0.1452(Rg5p) 214 5 - ;
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o ﬁi*fg BIEWE KRR iﬁsz

1 o (g/cm?) (mGy/nC)
N —_— N (g/cm?) (%)
D,w,Qint — 1'D,w,QspL k 9 MeV 3.63 2.08 79.63 1.2
QspL,Qint 12 MeV 4.83 2.80 78.73 1.2
15 MeV 6.07 3.54 78.05 1.2

18 MeV 7.22 4.23 77.33 1.2

Nowosy, © B ORITEREICIANG MeVODIE

(Z/p)w,air,Q

= — = 1.2236 — 0.1452(R5,) 02144
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X 1.0500 = 81.01mGy/nC
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