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Fig. 1. Flow diagram for calculating the absorbed dose to water according to the AAPM TG-51 and the IAEA TRS-398.
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AAPM TG-51 Worksheet : High Energy Photon Beam

1. Site data

institution: ﬁt‘MC _:m —“,4 R
D.0.5hin Ph.D - :

[2100C ~

Date

Physicist:

Agcel or Co-60 Mfr.

Norminal photon energy/beam identifier.

£ Blectron{Cyl)
& TRS-598
Erhoton
Etlectron
STATISTICS
£ statistics

a. Charnber model: [NE2571 M
e .
@yes Ono

ifno, is waterproofing <=1 mrn PMMA or thin fatex?:

Serial number: | Cavity inner radius: L :‘0,7:31_5_,‘ M

Waterproof.

2 yes  no

1. Eletirometer riodel: UNIDOS10005 50275

) Seriat number:
i. Pelec, electrom. corr factor: Cj‘ :C/C or C/rdg

[ 004524 1Gy/nC (or Gy/rdg)
poago07 |

¢. Calibration Factor N(D,w Co-80):

Date of report(not to exceed 2 years):

3. Measuremertt Conditions (10x10 cin2)

- point of measurement at 10 trn depth (water eguivalent)

a. Distance (38D or SAD): | ] T em

" Jemz

(54D & 8sD

b. Field size: on surface(SSD setup)

¢. Number of monitar units:

4. Bean Quality

} 2 %dd(10)Pb (includes e- contamination):

3. Determination of KQ

Chamber model used to get KQ;
a. %da(10)x (from 4, ahove):

i TNE2ETT
T

b. KQ [Tabte ):

6. Temperature:Pressure Correction

a.Termperature: 230 | b Pressure; - 101.0 bp_tP= 1007 T

7. Potarity Correction

M+ (raw): 17.390 { nC (rdg) M-(raw) 17.3_9lj _RC (rdg)

a. M{raw) (for polarity of calibration): 17"”39{ nC (rdg) > P_pol= ’VM B j;ﬂ‘@gwm

8. Pion ineasuremett

Operating voltage YH: [ o

O Co-80 treated as general recombination
@ Pulsediswept beams

v Lower valtage VL :__‘ QDDM‘_J Y
TTI7370 |nC(dg)
- L

001

M(H,raw): ML, raw):

[> Pion{vH) =

- ;nc (rda)

9, Correction ion, ch. rdg. M{Sec.Vil) at 10 cin depth, water equivalent

Fully corrected M: f vjz_sgsf“ﬁ C orrdg

10. Dose 1o water at 10cm depth;

a. Dose to water at 10cm depth =

7 vw. ¢Cy

. Dose § WU(or min, Co-60) at 10cm depth: } cGymuar miny

11. Dose to watesMU{or inin, Co-60) m\dmax{il relevant locally)

® Clinical %dd(10) for 55D setup:
Q Clinical TMR(10, 10x10) for SAD setup
> Dose / MU(ar min,m Co-60) at dmax:

LEIS

T 1002 copMuermin

0 E )

Fig. 3. Web-based AAPM TG-51 worksheet for dosimetry protocol of a high energy photon beam.
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B@Simﬂi}% User Information Logaut
SITEINFO. WORKSHEET DOWN.OAD BOARD
HEWY E IAEA-TR$398 Worksheet: High Energy Photon Beam
WSTITUTION
EMachine S
= User: QHSD Date:
E Cabbration ) T oo o7
1 mit
WORKUIST - - L —
Accelerator. Nominal Acc Potential: E Ly
WORKSHEET S /
BAPMIGH Nornina! dose rate: Beam gualiy, @ (FPR20,10) 086
Bphoton "Reference phantom; Setug: @550 OsAD
Belectran(PPY | "Reference field size: Reference distance: 1007 om
EBectronC) | goryionce dept zet:
B mRs-au8 T ——— - ToTT T o mmmEmm———— e
2. lonization chamber and electi ometer lon.
Erhoton _ . _
ZHectron Chamber modet: PTW 30006/30013 Farmer Serial No. { R
STATISTICS +Charnber wall material PMMA e * thickness: .., Dﬁﬁ? B gem-2
Bsutstics “Waterproof sleeve materal PMMA tickness o gm
Phattom window material ) thickness ) gem2
Abs. d0se-to-water calioration factor a Ngwi) = 005338 @ oyinC O oprag
Calitration quality Q0: @ ¢o-60 O Photon Beam Callbration degth. - Jyan2
110 is photons, give TPRE20,10): o
' Reference condifions foralibraton Pe: 1013 eator 220 ccRethumigy, 500 .
Polarizing potential V1 .
Calibration polarity. @ +ve O -ve Beam [7] corrected for potariy effect
User polarity. ® we O-ve Beam
Calitralion laboratory kDA™ ' Date 20040307
Electrometer model: - Serialno- ,
ICalib. separately from chamber. Oyes®no Range setiing: :
Ifyes Calibration laboratory. Date: R
3. Dosimetry reading b and correction for influence quantities
Uncorrected dosimeter reading atv1 and user polarity: 1259 ‘@nc Ordg
Corresponding aceelerator monitor units: R !bﬂ“mw N
Ratio of dosimater reading and monitor units: M1 = X i D RZ_VE:::MU &nemu O rdghu
08 et BT crelhumgy 00 g
Kip=
Zlectrometer calibration factor keiec . T.UjﬂA _ ®ncndg O dimensions
* () Potarty omechon rdg at +V1: e = s dgatviM= 12560 ,
Kpo= 1000 :
*(iv) Recombination correction (two-voltage method)
Polarizing voitages: V1 (normal) = ] v V2 (reduced) = i 20 v
! Voltage ratio V3 JV2 = 2000
. ReadingsateacheViMi= 1289 - M= 1287
Ralioofread Wt /M2= 1002 i
Beam tye: © puised O pulsed_scanned !
w23 we | 3 me 2
* Cortected dosimeter reaging atthe voltage VA: @ncmy O rigiu 1
4. Absorhed dose tate to water at the refesence depth, zref i
Beam quality corr. factor for user quality @ _ Aakenfrom @ From Table O Spesity <
D_wizref) 0674 Gy / MU
5. Absorbed dose rate to water at the depth of dose maximinn, zmax
-Depth of dose maximum: 15 gem-2 !
{) 88D setup !
Percentage depth-dose at zreffor a cmx cm field size: PDDzef= iq 6
Absorbed-ose rate at zmax: DWVQEmag= 1005 ‘er/MU
(i) SAD set-up .
TMR atzreffor a 10 cmx 10 cm lefd size: THR@ref=gem-2) =
Absorbed-dose rate atzmax: DW@)Emax = cGy/ MY i
sav) )
Tilp KHNC BWV XRay Calbration 1 T
Conariis Siexan
Copyright(C) 2003-2004 KyungHee Uiy ALHights reserved. v
128 @ 953
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Fig. 5. Web-based 1AFA TRS-398 work-
sheet for dosimetry protocol of a high
energy photon beam.



BIE

b
H(E)

@9 -

29 8ARIA

o B A a2 P shanw Qoo & 2-

hﬂD;//w—wv;.dusimeuy.or_

SN S8R

LB

z|

Fluence scaling factor:

luence quartities

4. Dosimetry reading and cocrection fo
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SITE NG, WORKSHEET DOWNLOAD BOARD
MERY Worksheet for determination of the absorbed dose to water in an slectron-beam i
HSTITUTION .
Snachine . -
User: D.0.Shin Ph.D. Date: 20050219
B Catinration o -
1. Radiation treatment unit axd refesence conditions for Dw,0 deterininati
Accelerator: Nominal Energy:
'WORKSHEET -
B arPM TGS Nominal dose rate: 240 MUmin-g Measured R5D: 352 _gem-2
Ephoton Reference phantom: ®water O plastic Obtained from: Cionization & dose curves
E tlectron{Pr.) Reference field size: __ 10 emxem Refersnce §SD: 100 em
Etiectron{Cyl) :  Beam quality, QRE0W): 352 gem Ref. depth Z(refw) 201
HTRS- 3% ottiz: hamber -
H lon - - - - = ST
Phot Serial No.: 0545 crs ot i
Etectron
Chamber walliwindow material. PMMA Thickness: 0.118 Qem-2
STATISTICS 5 N
5 ratintics Waterproof sleeve material. Thickness: 0000 geme2
Phantom window material . Thickness: 000 yema2
Abs. dose-to-water calibration factor NIDW,Q0) = 0.08701 @ oyinc O Gyirdg
Calibration guality Q: ® Co-60 C Electron beam Calibration depth: g aem2
GO s electron beam, gverGow:, 207 gemaz
Reference conditions for calibration  pg; 1013 _ypa 7o: 220 ¢ Relhumidiy. 00 %
Polarizing potential V1: s )
: Calibration pofarity: © +ve O-ve Beam [ corrected for polarity effect
H User polarity. @ wve O-ve Beam
| Calibration laboratary: KFDA R Date: 20040907
i Efectrometer modet UNIDO'S 10005, - Sedal no.: 50275 T
Calib. separately from chamber. Oyes ®na Range sefting:  Auta
Ifyes Calibration laboratory, ) - Date B
3. Phattom
Water phantom window mateniat - R Thickness: 0000 gemaz
© Piastic phantom phantom material: Density: geme3
Oepth scaling factar c_ot: Ret. depth Z(ret,b: gemr3

Ratio of doslmeter reading and monitor units: M= 01240 @ncmu O rdpMu
@ P 1018 T kpaT | 230 CRelhumidty . 500 %
KIP)= 1006
| G Electrometer calibration factor Kele): . 1000 @ ncirdg O dimensions
! i) Polarity correction rdg at +V1: Me= 12 40 dgat-vi M= 1240
K@oh=_ 1,000
(v) Recombination correction (two-voltage method)
Polarizing veftages: Vi (omaly = {m v V2geduced)= 200
i Valtage ratio V1 V2= 20
: Readings at each e V. wi= 1240 M2=" 1240
Ratio of read. M1 /M2=_  1.000
Beam type: & pulsed O pulsed_scanned
a=| 233 a1 6B = 2299
. Ks=  1.000
. Corrected dosimeter reading at the voltage V1: ma=’ 12479 & nCMu O rdgiMl
5. Absorbed doseto water atthe reference depth.Zwen, » R
! “Beam aualty comection actar or user aualty @ roreotTm o e e
| weois cos K@, G0= 0925
i fQOis electron beam K(Q, Qin = K(QO, Qinh =
K(Q,Q0) = [K(Q,QinD) § K(QT, Qind] =
Use K(Q,Q0) derived from : & Table
O Series of electran beam calib. K@.Q0) =
Calibration laboratory: Date:
' DWW AE(ren)) = MA*NOW,G0) " KQ.00)=  1.004  (GyMU
6. Absorbed dose rate fo watel atthe depth of dose maimam, 2max oo T
Denth of dose maximum Zmag= 20 gom2
i Percentage depth-dose at Z(ref) for a cm x cm field sie:
PDDE(ren) = 200 geme2= 1000 %
| Ansorbed-dose calibration of monitor at Z(max:
| DN.Q)(Z{ma0)) = 100 * DW,QZ¢eN) /PDDEZre) = 1.004  cGyMU
@ 2IEE
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Fig. 6. Web-based IAEA TRS-398 work-
sheet for dosimetry protocol of a high
energy electron beam.
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Fig. 7. Flowchart for Web-based dosimetry calibration system
(KSMP: Korean Society of Medical Physics, KRISS: Korea Re-
search Institute of Standards and Science, KFDA: Korea Food and
Drug Administration, KINS: Korea Institute of Nuclear Safety).
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Development of Web-based Dosimetry Calibration
Program for High Energy Radiation

Dong Oh Shin*', Dongho Shin", Sung Hoon Kim", Sung Yong Park®,
Won Seop Seo®, Hee Kyung Ahn, Jin Oh Kang*, Seong Eon Hong*

Departments of *Radiation Oncology, TMedicine, TAnatomy, §‘Neurosurgery, College of Medicine,
KyungHee University, Department of Radiantion Oncology, "College of Medicine,
Hanyang University, "Proton Therapy Center, National Cancer Center

Absorbed dose dosimetry protocols of high energy photon and electron beams, which are widely used and
based on an air kerma calibration factors, have somewhat complex formalism and limitations for improving
dosimetric accuracy due to uncertainty of the physical parameters used. Recently the IAEA and the AAPM
published the absorbed dose to water-based dosimetry protocol. In this work web-based dose calibration
program for IAEA TRS-398 and AAPM TG-51 protocols were developed. This program developed using the
Visual C# language can be used in the internet. User selectable dosimetry protocol on the web allows the
absorbed dose to water data of the two protocols at a reference point to be easily compared, and enables
to conveniently manage and understand the current status of the dosimetry calibration performed at par-
ticipating institutions in korea. This program and the resultant database from the web-based calibration can
be useful in developing new dosimetry protocols in Korea.

Key Words: Absorbed dose to water calibration, Dosimetry protocol, Photon, Electron, Web-base
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