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* Giris
* Neden Yeni Protokol
* TRS 398 -Fotonlar

* Protokol Karsilastirmasi
TRS398/TRS277

* |AEA Doz Karsilastirma Sonuclari
* Ozet




* Suda absorbe dozun kalibre edilmis bir iyon odasi ile
nasil élcildigunin ve hesaplandiginin Prosediirii

* Ana amac=Tutarhlik
* Temel bilgi,

* Ekipman hakkinda bilgi,
Kalibrasyon faktoru tzerine bilgi,
Demet kalitesinin spesifikasyonu ,
Demet kalitesinin élcim sartlari
Referans olcim sartlari,

Olcuilen datanin absobe doza déniistiirmek icin
gerekli donidsum faktorlerinin beli




* Dogrulugu bilinen bir olcim
standardi veya sistemi




* Belirlenmis kosullar altinda,

* Dogrulugu bilinen bir olcum standardini
veya sistemini kullanarak diger test ve
Olcim aletinin dogrulugunun o6lculmesi,

Sapmalarinin belirlenmesi,

Dokiman haline getirilmesi icin kullanilan
Olcimler dizisidir,
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Neden yeni1 bir protokole gecme
thtiyaci duyduk?

Yeni protokoliin avantajlari
NELERDI?




Dozimetri zincirinde tahmin etmesi zor belirsizlikler iceren
asamalar ve komponentler vardi. Ornegin Hava Kerma
tabanl olcimlerde absorbe doza gecmek icin iyon odasi
bagimlihgl olan donlisum faktorlerine ihtiyac duyuluyordu. Ve
bu faktorler ayni model iyon odalari arasindaki 6zellikle tGretim
farklihgindan dogan farki dikkate almiyordu,

Avrupa'da bircok farkl doz protokolintn kullanilmasi referans
dozimetride inhomojenite olusturmaktaydi,

Eski protokolde olmayan yeni ekipmanlarin  kullanilmaya
ENERINENR

PSDL lerde Dw elde etmek icin kullanilan farkl yontemler,




* Belirsizlikleri azaltiyor
* PSDL ler icin daha GUCLU bir sistem
* Farkli Radyasyon tiplerine ve demek

<alitelerine hitap ec

lyor

* Daha az faktor gere
ve pratik

<iyor kullanicr icin kolay

* NDw direkt olarak kullaniliyor.
Sadece enerji kalitesi icin duzeltme var




* Belirsizlikleri azaltiyor




TABLE XXIII. COMBINED UNCERTAINTIES IN THE DIFFERENT
PHYSICAL QUANTITIES OR PROCEDURES

The values of the uncertainties correspond to one standard deviation.
Step 2 in the calibration procedure

Uncertainty (%)

Type of physical quantity or procedure ®Co gamma  High energy Electrons
rays X-rays
Interaction coefficients (K, Kit» Sw.airs Pus 2.4 2.6 3.2

also uncertainties due to input parameters
are included, i.e. Ey, TPRY)

Field instrument measurements in 0.5 1 1
the therapy beam

Dose monitor of the therapy unit 0.5 1.5 1.5
Combined uncertainty 2.5 3.2 3.7




TABLE 11. ESTIMATED RELATIVE 5STANDARD UNCERTAINTY® OF D AT

THE REFERENCE DEPTH IN WATER FOR A %

Co BEAM

Physical quantity or procedure

Felative standard uncertainty (%)

Step 1: Standards laboratery®
Np, calibration of secondary standard at PSDL
Long term stability of secondary standard

Np, calibration of the user dosimeter at the
standards laboratory
Combined uncertainiy of step 1

Step 2: User ®Co beam
Long term stability of user dosimeter
Establishment of reference conditions

Dosimeter reading Mg relative to timer or beam momtor
Cormrection for mfluence quantities k;
Combined uncertainiy of step 2

Combined standard uncertainty of D (steps 1 + 1)

0.5
0.1

0.4
0.6

0.3
0.5

0.1
0.3
0.6

0.9
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TABLE 15. ESTIMATED RELATIVE S5TANDARD UNCERTAINTY ® OF D, 5, AT
THE REFERENCE DEPTH IN WATER AND FOR A HIGH ENERGY PHOTON
BEAM., BASED ON A CHAMBER CALIBRATION IN °Co GAMMA
FADIATION

Physical gquantity or procedure Eelative standard uncertainty (%)
Step 1: Standards laboratory®

Np e calibration of secondary standard at PSDL 0.5

Long term stability of secondary standard 0.1

Np e calibration of the user dosimeter at the standard laboratory 0.4

Combined uncertainty of step 1 0.6

Step 2; User high energy photfon beam

Long term stability of user dosimeter 0.3
Establishment of reference condibhons 0.4
Dosmmeter reading M, relafive to beam momitor 0.6
Cormection for mfluence quantities k; 0.4
Beam quality correction kg (calculated values) 1.0
Combined uncertainty of step 2 14

Combined standard uncertainty of IM o (steps 1 + 2) 1.5




Co0-60 gamma-rays
High-energy photons
High-energy electrons
Low energy X-rays
Medium energy X-rays
Proton beams

Heavy ions

0.9

S
1.4-2.1
2.2-4.0
1.9-3.4
2.0-2.3

3.0




Np w/Nk

1.12

1.11

1.10

1.09

1.08

1.07
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] w23333
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* PSDL ler icin daha GUCLU bir sistem







high energy high energy

X-rays electrons
TABLE WATER
TO WA CALORIMETRY y . 0 ,
i ~ protons
'SD
PSDL Co-60 "
BIPM No,v +  1ONOMETRY
ARPANS CHEMICAL &= ” . ¢
DOSIMETRY .
BEV (Au \ h?::z
-
ENEA (I
“ GRAPHITE
LPRI (Fl medium energy CM.ORIMETRY
S low energy
X-rays

(L8 iRttt

- E PR f——— v
! -------------- (“‘/p)w,c -‘-Ilw,c __P_ ____________ ‘ ‘




iy Fol

—— -

|

1
ARPAMEA, BARC: BEY BIFM EMEA
fesTala s Ausia

1
—
=
L

1

0.98

(Wdig) ®xr Clasd)*®y




DwpspoL /Dwgipm

1.010 |

1.005 -
g |

1.000_-“[ ________ _:l _______ Ij ________________ I:’;l ______________________ ;l ______________

(]
0.995 L [
/

0.990

0085 L+ 1 . | . | ' ' ' ' '
Y S T LPL S LR
& S K &
N ©<§<§©0&w§®%$~<z




Farkl Radyasyon tiplerine ve demek kalitelerine
hitap ediyor




1.3. Types of radiation and range of beam qualities

The present Code of Practice provides a methodology for the determination of absorbed dose to water
in the low-, medium- and high-energy photon beams, electron beams, proton beams and heavy-ion
beams used for external radiation therapy. The ranges of radiation qualities covered in this document
are given below (for a description of the beam quality index see the corresponding Sections):

(a)
(b)
(c)
(d)
(¢)

(f)

low-energy x-rays with generating potentials up to 100 kV and HVL of 3 mm Al (the lower
limit is determined by the availability of standards) *

medium-energy x-rays with generating potentials above 80 kV and HVL of 2 mm Al

“Co gamma-radiation

high-energy photons generated by electrons with energies in the interval 1 MeV to 50 MeV,
with 7PR» ;9 values between (.50 and 0.84

electrons in the energy interval 3 MeV to 50 MeV, with a half-value depth, Rs;. between
I gem”and 20 g em™

protons in the energy interval 50 MeV to 250 MeV., with a practical range, R, between
0.25 gem™ and 25 g em™

heavy ions with Z between 2 (He) and 18 (Ar) having a practical range in water, R, of 2 ¢ cm”
to 30 g cm™ (for carbon ions this corresponds to an energy range of 100 MeV/u to 450 MeV/u.
where u is the atomic mass unit).




* Daha az faktor gerekiyor kullanici i¢in kolay ve
pratik

* Np, direkt olarak kullaniliyor.
Sadece enerji kalitesi icin diizeltme var




Hava KERMA

Y Ontemi

ionization

Charge related Energy related
quantities quantities




(1)
(2)

©)

(4)

()
(6)

air,Q, W.,Q,
Koo g -8
Qo Qo
ND 45 Dlil/ilr Qo
Qo
=Ny X(1=9) %K K Kee
Nb air 0 :ND,air,QO = Np air
D =l S
Dio =My ™Noair (Swair Jo *Po Dug =Mo Np 0 Ko,




FOTONLAR




* Kalibrasyon yapilan Q, enerjisnde:

DW; Qo :MQO

Mg, =My, Kip Ketec Koor K

raw TP "elec "“pol ™s

* Farkli diger Q enerjisinde:
(foton, elektron, proton, agir parcaciklar)

D,,o=Mg Ka,a, e




4
- =Referans demet kalitesi Q_ile

kullanitlan demet kalitesi Q arasindaki farki duzeltir.




(Swair o Wiirdo Py 4 (Swair Jo _Po
2% o (W, (Swair Jo, P
(SN,alr )QD ( air )QD p;)O w air Qo

(elektron ve foton demetleri i¢in)

k =

Tum yuksek enerjili demetler icin gecerli

Sadec p,ve p,, iyon odasi faktorlerdir.

Dlsuk ve Orta seviye enerjili X-Isinlarinda Bragg-Grayy sartlari
olmadigindan yukarida formalizm calismaz.




(1) No,w,ao + kQ’QO(adl gecen iyon odasi icin direk olarak

Olcilen deneysel)
VARVA ND'W'QO + belirli Ny, o serileri

= kQ,QO =Np wa / ND,W,QO

= (1)

(3) ND,W,QO

— Hesaplanan kQ'Qo

(4) ND’W’QO + jenerik deneysel kQ'Qo (iyon odasi tipleri icin)




* Basing, Isi ve Nem : kTP

(273 .15 +T) p

(273 .15 +T ) p
0

* Elektrometre Kalibrasyonu : kelec
Ayri bir kalibrasyon faktori yoksa 1 kullan.







.

Polarite Etkisi :kpol

kpol > 0.5% ise iyon odasini kullanma

* lon Rekombinasyon Etkisi : ks

* Agiriyonlar disinda genelde rekombinasyon <0.2%

(for pulsed beams)

(for continuous beams)

k - NV 7 -
S (V1/V2 )2 _(M1/ Mz)




* |lyon odalari FOTON

? Silind‘
*0.¢
*Q@r
* Nsg

e Fantor
. H‘




TABLE 4.1. CHARACTERISTICS OF CYLINDRICAL IONIZATION CHAMBER TYPES (as stared by manufacturers). J

Cavity Cavity Cavity Wall Wall Build-up cap Build-up cap Central
lonization chamber type * volume length radius materal thickness material thickness ™ electrode Waterproof
{tmsi (mm) (mim) (gem o (gem | material ©

PTW 23333 (3 mm cap) 0.6 21.9 il PMMA © (1.059 PMMA 0.356 aluminium N
PT'W 23333 (4.6 mm cap) 0.6 21.9 il PMMA © 0.053 PMMA 0.551 aluminium N
FT'W 30001 Farmer 0.6 23.0 il PMMA © 0.043 PMMA 0.541 aluminium N
FT'W 30010 Farmer 0.6 23.0 il PMMA © 0.057 PMMA 0.541 aluminium N
FTW 3000230011 Farmer 0.6 23.0 il graphite 0.079 PMMA 0.541 graphite N
FTW 3000430012 Farmer 0.6 23.0 il graphite 0.079 PMMA 0.541 aluminium N
FTW 3000630013 Farmer 0.6 23.0 il PMMA © 0.057 PMMA 0.541 aluminium Y
PTW 31002 flexible 0.13 (i) 28 PMMA © 0.078 PMMA 0.357 alummium Y
PTW 31003 flexible 0.3 16.3 28 PMMA © 0.078 PMMA 0.357 aluminium Y
PTW 31006 PinPoint 0.013 50 1.0 PMMA® 0.078 steel Y
FT'W 31014 PinPoint 0.015 50 1.0 graphite 0.086 aluminium Y
SNC 100700-0 Farmer 0.6 24.4 EN PMMA (.060 PMMA 0.536 aluminium N
SNC 100700-1 Farmer 0.6 24.4 EN graphite 0.083 PMMA 0.536 aluminium N
Victoreen Radocon 11 350 0.3 43 25 Delnn 0.329 0.5336 N
Victoreen Radocon 11 555 0.1 23.0 24 polystyrene 0.117 PMMA 0.481 N
Victoreen 30-348 0.3 18.0 23 PMMA (.060 PMMA 0360 N
Victoreen 30-351 0.6 23.0 il PMMA (.060 PMMA 0360 N
Victoreen 30-349 1.0 22.0 4.0 PMMA (.060 PMMA 0360 N
Victoreen 30-361 0.4 22.3 24 PMMA 0.144 PMMA 0360 N
Scdx-Wellhifer CCO (.01 EXG 1.0 (=352 (.08 steel Y
Sedi-Wellhifer CCO41C04 0.04 EXG 2.0 (=352 0.070 (=352 Y
Sedx-Wellhifer CCO8/1CO5/1C06 (.08 4.0 0 (=532 0.070 (=552 Y
SedsWellhider 100G EbH 44 34 552 e 552 ¥
Sedx-Wellhifer CC13/1CT0ICT3 0.13 5.8 30 (=532 0.070 (552 Y
Sedx-Wellhifer CC25/1C25 025 10.0 0 (=532 0.070 (=552 Y
Sedx-Wellhifer FC23-C/1C28 0.23 8.8 il (=532 0.070 POM " 0.560 (=552 Y
Farmer shortened

Sedx-Wellhifer FCA3-P/1C 69 Farmer 0.63 231 il POM T 0.057 POM* 0.560 aluminium Y
Sedx-Wellhifer FCA3-(/1C 70 Farmer 0.63 231 il graphite 0.073 POM* 0.560 aluminium Y




* Dozimetrenin Stabilitesi

* Kontrol kaynagi kullaniimali

* Elektrometrenin Stabilitesi

* Yaklasik 30 dk 6nce acilmali
* On 1sinlama :2 Gy -5Gy
* 1lk 1-2 Okumayi atin

* Polarite modifikasyonu sonrasi yaklasik 20 dk
bekleyin

* Sizinti testi <0.1% Olclim den




TABLE 6.111. CALCULATED VALUES OF £, FOR HIGH-
FUNCTION OF BEAM QUALITY TPR.,
(Adapted from Andreo |20

ENERGY PHOTON BEAMS, FOR VARIOUS CYLINDRICAL IONIZATION CHAMBERS AS A '

0.72

lonization chamber type * 0.50 0.62  0.65 0.68 0.70 0.74 0.76  0.78  0.80 0.82 0.84
PTW 23323 micro 1.003  1.003 0.993 0.984 0980 0975 0967 0960 0953 0941
PTW 23331 rigid 1.004 1.003 0.993 0.985 0982 0978 0971 0964 0956 0945
PTW 23332 rigid 1.004 1.003 0.994 0.984 0980 0976 0968 0961 0.954 0943
PTW 23333 1.004 1.003 0.994 0.985 0981 0976 0969 0963 0.955 0943
PTW 30001/30010 Fanmer 1.004  1.003 0.994 0.985 0981 0976 0969 0962 0.955 0943
PTW 30002/30011 Fanmer 1.006  1.004 0.994 0.987 0984 0980 0973 0967 0.959 0948
PTW 30004/30012 Fanmer 1.006  1.005 0.996 0.989 0986 0982 0976 0969 0.962 0950
PTW 20006/30013 Fanner 1.002  1.002 4 0.984 0980 0975 0968 0960 0.952 0940
PTW 31002 flexible 1.003  1.002 4 0.984 0980 0975 0968 0960 0932 0940
PTW 31003 flexible 1.003  1.002 4 0.984 0980 0975 0968 0960 0952 0940
PTW 31006 PinPoint 1.004 1.003 05 0.985 0.980 0974 0966 0959 0.951 0940
PTW 31014 PinPoint 1.004 1.003 0.995 8 80 0.959 0952 0941
SNC 100700-0 Farmer 1.005 1.004 1.001 0999 (0998 0995 0992 (0989 08 81 0.962 0.954 0943
SNC 100700-1 Farmer 1.007  1.006 1.003 1.001 0999 (0997 0995 0.99] H{’ 0.969 0.951 0951
Victoreen Radocon 111 550 1.005 1.004 1.001 0998 099 0993 (0.989 0968 0961 0.954 0943
Victoreen Radocon 11 555 1.005  1.003  1.000 0997 0995 0990 0986 0,963 0956 0949 (0938
Victoreen 30-348 1.004 g Igl03  1.000 0998 099% 0992 0.989 @66 Wﬁﬁ‘). 0,951 0940
Victoreen 30-351 0. 02 0 .9 0, 0.989 67 0.952 0941
Victoreen 30-349 1. Q03 10 9 0. (989 o @ 0.954 0942
Victoreen 30-36 1.J0 p (i) 99 0. (989 OR67 1 0.953 0942
Scdx-Wellhidter CCO1 1.002 1.002 1.002 18091 L0000 0999 0996 0994 0991 0986 0981 0972 Uad  0.956 0944
Scdx-Wellhdfer CCO4/1C04 1.001 1.001 1.001 1000 099 0997 0995 0992 0989 0984 0979 0970 0962 0953 0941
Scdx-Wellhiter CCOB/ICO5/1C06 1.001  1.001 1.001 1000 0999 0997 0995 0993 (0989 0985 0980 0972 0964 0955 0943
Scdx-Wellhdter CCI3/CI0/ACTS 1001 1.001 1.001 1000 0999 0997 0995 0993 0980 0985 0980 0972 0964 0955 0943
Scdx-Wellhafer CC25/1C25 1001 1.001 1.001 1000 0999 0997 0995 0993 (0980 0985 0980 0972 0964 0955 0943
Scdx-Wellhdter FC23-C/1C28 1001 1.001 1.001 1000 0999 0997 0995 0993 0990 0985 0980 0972 0964 0955 0943
Farmer shortened
Scdx-Wellhdter FC65-P/1C69 Farmer 1.003 1.002 1.001 0999 0998 0995 0993 0990 098 0981 0976 0968 0960 0952 0940
Scdx-Wellhéter FC65-G/1CT70 Farmer 1.005 1.004 1.002 1000 0998 0997 0995 0992 (0980 0985 0981 0973 0966 0958 0947

* Some of the chambers listed in this table fail to meet some of the minimum requirements described in Section 4.2.1. However, they have been included in this table because of their current clinical use.




* Nominal Akselerator Potansiyeli

® PDD(10)

" PDD(10)x (AAPM TG51)




* Saf bir

* Elektrc

lyono £
etkilen

1.14

1.13 ¢

112}

1.11 ¢

1.10 ¢

1.09 ¢

1.08 |

1.07 ¢

1.06

0.45

f=a+b*x+ched*x
a=1.3614
b=-1.2963
c=2.5302
d=-1.6896

r’=0.998

0.50 0.55

0.85

yOr.
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graphical procedure also involved a unique correspondence between MY and tonization ratios, Similar {0
the drawback pointed out for the NACP recommendations |8, 166]. Andreo and Brahme | 78] showed that
the use of only the nominal accelerator potential, ignoring the actual penetration properties of a clmical
beam, could yield variations of up to 1.5% in the stopping-power ratio. It is mainly for this reason that
the use of PRy was considered to be the more appropriate choice for radiotherapy beams, rather than
using the nominal accelerating potential,



Influence quantity Reference value or reference characteristics
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aThe field size is defined at the plane of the reference point of the
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Influence qual

Phantom mate
Chamber type

reference characteristics

Measurement

Reference pol

Position of ref
point of chaml

SSD/SCD

ref

D g/cm? (or 5 g/cm?)
D g/cm?
lentre of the cavity volume

t depth z,

Field size

10cm x 10 cm




D, q (zref) = ND, , qo kQ,QO

®* Npwaq,: lyon odasinin Q, enerjisinde
kalibrasyon faktoru

* kqq, - Demet kalite faktord




(1) SSD set-up
Percentage depth-dose at 2, fora 10 cmx 10 cm field size: PDD (z,,= gem’)= %
Absorbed-dose calibration of monitor at z,,,:
Dy ozna) = 100 Dy 209 / PDD(z,9 = Gy MU
(11) SAD set-up
TMR at z,,¢ fora 10 cm x 10 cm field size: TMR (z,,= ¢ em) =
Absorbed-dose calibration of monitor at z,,,,.
Dy ofenad) = Dyoleg / TMR g = Gy MU




plane-parallel

afnindrical

crialmnoper

chialmboper
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Worksheet for the determination of the absorbed dose to water

in a high-energy photon-beam
User: Meolife Bucharest TrueBeam Date: 17.01.2014

Radiation treatment unit and reference conditions for D, ; determination

Accelerator:

Mominal Acc Potential: 6 My
Mominal dose rate: 6000 MUmin" Beam quality, Q (TPR 20,10, 0,667
Reference phantom: water Set up: SSD [ ]saD
Reference field size: 10x10 cmxcm Reference distance: 100 cm
Reference depth z . - 10,0 gcm*

lonization chamber and electrometer
lon. chamber model | PTW 30006 / 30013 w| Serial No.: 7088
Chamber wall material: PMMA thickness: 0,057 g cm™
Waterproof sleeve material: thickness: gcm™
Phantom window material: thickness: gcm™
Abs. dose-to-water calibration factor *  Np_ . = 0 [v¥]Gy/nC [] Gy/rdg
Calibration quality Q,: Co-60 ] photon beam Calibration depth: 5 gcm™
If Q, is photons, give TPR 5 4o°
Reference conditions for calibration
Py 1013 kPa To: 220 °C Rel. humidity: 50 %

Polarizing potential V,: 400 Vv

Calibration polarity: [w] +ve [ ]-ve corracted for polarity effect
User polarity: [v] +ve [ ]-ve




Suda Olgiim Yapildi.Kullanilan protokol TRS 398
MERKEZ: Neolife Bucharest TrueBeam

Tarih:  20,12,2013

6 MVFFF igin Verim Olgiimi

18,70 °C
1018 mbar

Zref=10 cm

55D= 100cm

Alan=10x10

fyon Ddasi= 30013 Seri No: T088
Elektrometre UnidosWWebline Seri No: 256
Bias Voltaj = 400
r=23.1mm (0.6cc PTW 30013 ) P.=1013,25mBar

T.=20°C

1,005 (6MV icin recombinasyon faktord-398 e gore)

1,000 (6 icin polarizasyon faktori-398 e gore)
54,130 mGy/nC ( PTW 30013 ivon odasi icin 2013 sertifika dederi)

M1 ort = 11,850 nC
6 MVigin  TPR = 0.6830 Sudak TPR degeri

TPR = 0.630 icin

PDDzref= 63,0700

Du.a(Zref) =M1*NDW*Ks*kpol*kQ,Qo"Ctp

koooo=  0,8850 (LAEA TRS 398 =yf67 PTW 30013 )

(BN 10*10 alanda 10cm derinlikteki %00 degeri)

TPRZCUG
= 1.2661 PDD,y,, - 0.0595

TPRZ010=

POD 20,10=

[




Frakli TRS Protokolinin
Karsilastirmasi




Beam type Energy | TPR,,,d %dd(10),
1 | Varian Clinac 2zc0cn| 6 MV 0.672 66.4
2| Siemens MD 6 MV 0.676 67.6
3 | Elekta SL75 6 MV 0.681 67.2
4 | Elekta SL25 6 MV 0.686 67.9
5| Elekta SL18 15 MV 0.757 75.7
6| Varian Clinac 2s00cn| 15 MV 0.762 76.2
7 | Siemens MD 15 MV 0.770 78.2
g | Elekta SLiplus 18 MV 0.776 80.0




NE2571 PTW-30004 Well-FC65G
1 1.003 1.006 1.001
2 1.002 1.006 1.001
3 1.002 1.006 1.001
4 1.002 1.005 1.001
5 1.002 1.005 1.001
6 1.002 1.005 1.001
7 1.002 1.005 1.001
8 1.003 1.006 1.002




chamber

TRS-398 / TRS-277

PTW s
NE2571
PR-06C

Exr A12

1.011 - 1.017
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TABLE 5VII. COMPARISON OF PBRATIOS OF ABSORBED DOSES TO WATER
DETERMINED FOLLOWING THE RECOMMENDATIONS OF IAEA TRS 398 AND AAPM TG-
51 FOE. PHOTON BEAM DOSIMETREY USING FAFMER-TYPE CHAMBEERS WITH AN Ny w
CALIBRATION AT ®Co. RESULTS ARE QUOTIENTS OF ABSORBED DOSES TO WATER.
D(TRS 388)/DyTG-31), GIVEN AS A FUNCTION OF THE CLINICAL BEAM QUALITIES.
ALL MEASUREMENTS WERE MADE AT A REFERENCE DEPTH OF 10 CM ACCORDING TO
THE EXPERIMENTAL CONDITIONS GIVEN IN TABLE 31 THE RESULTS ARE FROM REF

[46].

Energy TES 398 TG-31 beam Chamber No. of chambers D [.TRS 395}

[MV] beam quality quahty Tvype studied
TPRano %odd(10) D, (TG-51)
NE 2371 1 1.001
6 0680 674
PTW 30001 1 1.000
NE 2571 1 1.003
18 0.778 80.1
PTW 30001 1 1.002
NE 2571 1 1.002
25 0.799 83.0

FTW 30001 1 1.000




TABLE 5VII COMPARISON OF FATIOS OF ABSOERBED DOSES TO WATER
DETERMINED FOLLOWING THE RECOMMENDATIONS OF IAEA TES 393 AND DIN 6800-2
CoPS FOR PHOTON BEAM DOSIMEIRY USING FARMER-TYFE CHAMBERS WITH N,
CALIBRATION AT *Co. RESULTS ARE QUOTIENTS OF ABSORBED DOSES TO WATER.
DJTES 398)D,DIN 6800-12), GIVEN AS A FUNCTION OF THE CLINICAL BEAM
QUALITIES. ALL MEASUREMENTS WERE MADE AT A DEPTH OF 5 CM FOR 6 MV
PHOTON BEAMS AND AT A DEPTH OF 10 CM FOR. 15 MV PHOTON BEAMS ACCORDING
TO THE EXPERIMENTAL CONDITIONS GIVEN IN TABLE 31 RESULTS ARE FROM REF.

147].

Energy ~ Beam Chamber  No. of chambers D, {TRE 398

MV quality tudied
L e 5 D, (6800-2)

6 0.672 PTW 30008 1 1.002
15 0.763 PTW 30008 1 1.001
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Fig. 5. Stabilization time for a Keithley 6517 and a PTW 23333 ionization chamber. A full stabilization is
achieved after about 30 min.
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Fig. 8. Temperature variations in air and water. The ficure shows no significant difference between different
ways of temperanire measurementis if the probe iz immersed m water, placed nside a dummy cavity ion chamber
or inside a waterproof slesve.
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Fig 13 Experimental comparison of absorbed dose ratios Dw(TRS 398)/Dw{ TRS 277) (2nd ed) in clinical
phaton beams measured according to the conditions described in Table 5.1 Symbols representing resulits for
various chamber types are given inside the figure. Two participans used several chambers of the same type,
these chambers are labelled as NE 25714, NE2571B, NE2571C. NE2571D, PTW300014, PTW3000IB,
PTW30001C - for participant a); and as NE2571/1, NE2571/2, NE2571/3 - for participant f).




5.6, Recommendations

For the most commonly used clinical photon beams (0.605 < TPRyg19 £0.799) . the absorbed
doses measured following the recommendations of TRS 398 are approximately 1% higher
than those obtamed with TRS 277 using Farmer type chambers with an Npy calibration at

®Co . Thus, when a transition is made from TRS 277 to TRS 398, the user is expected to
measure a dose that 1s approximately 1% higher than that measured by TRS 277, Users are

advised to check carefully their experimental conditions and relevant calibration coefficients
if the ratio of absorbed doses. D,,(TRS 398)D,(TRS 277). measured by them fall outside of

the range 1.005< D, (TRS 398)/D, (TRS 277)< 1.015.
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Turkey 17 Linac
45 Energy( 6MVFF,6MV FFF,10MV,10MVFFF,15MV,18MV)

Romania 3 Linac
8 Energy ( 6MVFF,10FFF,6MV,10MV, 15MV)

Bulgaria 4 Linac
* 10 Energy ( 6MVFF10FFF,6MV,10MV, 15MV)

30 Energy 0% deviation
23 Energy =1% deviation
9 Energy 2% deviation
1 Energy 3% deviation




* Suda absorbe doz temelli TRS 398 gerek foton
gerekse elektronlarda belirsizlikleri onemli dlctide
minimize etmistir. (Gucld Dw Standardi)

* Tum terapatik enerjilerde bir standart saglamistir

* Yaptiginiz isin dogrulugunu mutlaka 2. bir
kurulusa (IAEA veya RPC) kontrol ettirin.







