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Abstract

Ionization chambers often exhibit a stem effect, caused by interactions of radiation with air near the
chamber end, or with dielectric in the chamber stem or cable, In this study measured stem effect correction
factor for length of ionization chamber from medical linear accelerator recommend to with the use of stem
correction method, For a model of the Farmer—type chamber, were used to calculate the beam quality
correction factor, These interactions contribute to the apparent measured exposure, Additionally, it needs to
consider ionization chamber use of small volume and stem effect of cable by a large field, Linear
accelerator generated photons energy and increased dose repeatedly measured by using stem correction
method, Stem effect was dependence of the energy and increases with photon energy conditions improved of
beam quality, In conclusion, stem effect correction factor was measured within 0,4% calculated according to

the exposures stem length and also supposed to determined below 1% of another stem correction method,
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Table 1. Overall uncertainty? in dose delivered at
a point in a patient

Step Uncertainty (%)

lonization Chamber Calibration 1.6
Calibration procedure 2.0
Dose calculation parameters 3.0
and methods

Effective depth 2.0
SSD” 2.0
Wedges 2.0
Blocking trays 2.0
Cumulative 5.6

" Source to Surface Distance.
3 950 confidence interval.
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Fig. 1. Geometry of exposure measurements
with a ionization chamber(Farmer type)
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V: Sensitivity Volume (cm)
S: Stem Length (cm)
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Xjaw = Yjaw t0 2.5cm additional

Fig. 2. Geometry of stem correction determination
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AFFNER Ly — Ly = Lionsten )= B3 20E
AT ZAAF] thF Aol drt wA A¥E
B BAAS(K,,, )= ZAE 28 Zdojd w2 AR
(Lyer) ol Th5te] 28o] ZFEA @ AFFL,0n0r0m)

of ulet & 4 Qv meba ARlEd BAASE
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K
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AggH(Farmer Chamber TM30010, PTW, Germany)
2 Z= A#o] 0.6cm (WA 6.1mm, Zo| 23 mm)o]
o M AolEE W HAAL 1326 mmolty, AF
2 o] YAFLR Q3 o] EAE A EHOE Fa
A717] st FA4 A= (central electrode)¥} ¥ ¥ A}
oo t} £9 A7) (electric field)o] AX|E o] Ut}
ol st AYe] AMEHOR AT FAHELG
(polarity effect)= 0.3% m|Fto]m, 2](3)o] &3t o]
NAY EAAS(K,)e 1.000th, H2Fe] AP Table
2004 Ugstgct AYA(UNIDOS, PTW, Germany)=
£ A (collective voltage)©] 400 Voln wAA S

Table 2. Specification of Farmer Type lonization Chamber

(calibration factor. K.+ 1.00% 0 5%°|ct E3F
Ay A9A= =A% 2y

col) "ol wet BEZ|EATFANIST)NAN EEAHET}
1% vigte s WAHEHT, SH AHEEH WA
Y& A¥7}47](ONCOR Imxpression, SIMENS, Ger-—
many)ol| A H&EL 6 MV 10 MV X-rayS o] 8314

TK(calibration proto—

48e el Fig 1% FASHA 2AHF 27
(exposure measurement) HHo| wak AF71E7]9

A Q(target) oA A FAH7IAY AE 100 cmE
stk A4 AT AT A=AH FHE FEst
A A7 A3 FHol F7] o] WAMAS At
AL ¢ e o B0 g=E 1UE AERE
& Yo AFE &8EL AR HolEA 20cm

= T =
AnE SAPHE HojFEg, AT Y A& co”
Futde © ~dEYS ZHe PapolAw A7)
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Astel 3
Q% Mol SRR W ARAUR 242 2T 94
AUERS 2] ol 249 o 1048 TET AS
Axnsta 9o’ watbA Fig. 29 (19 H A Az
o] A2S X Hgko 2 31 ZEA A (sensitivity

[e]
2H9 AA dolg s ¥ W Y5 W

(PTW TM30010)

Topics

Specification

Measuring quantities
Nominal sensitivity volume
Radius

Length

Material

Chamber voltage

Design

Central electrode

Build-up cap

Absorbed dose to water, air

0.6 cm’

3.05mm

23.0mm

0.335mm PMMA, 0.09 mm graphite
400V

Fully guarded type

Al 99.98, diameter 1.1 mm

PMMA, thickness 4.55 mm
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Table 3. Stem correction factor versus length of stem exposed to 6 MV and 10 MV X-ray for a PTW Model
30010 Farmer type ionization chamber

Stem effect correction factors
Fielg | Lensth
size(cm) of stem Not used build-up cap Used build-up cap
exposed 6 MV 10 MV 6 MV 10Mv?

VX R (K| K | K| B | Kaon®8)| Ko | K0

50| 50 3.80 1.00036 0.04 1.00154 0.15 0.99994 0.01 0.99915 0.09
7.5 5.05 0.99701 0.30 0.99761 0.24 0.99587 0.41 0.99822 0.18
10.0 6.30 |0.99644 0.36 0.99666 0.33 0.99664 0.34 0.99914 0.09
12.5 7.55 0.99639 0.36 0.99682 0.32 0.99527 0.47 0.99822 0.34
15.0 8.80 ]0.99647 0.35 0.99632 0.37 0.99662 0.34 0.99836 0.16
175 | 10.05 |[0.99637 0.36 0.99695 0.30 0.99666 0.33 0.99835 0.17
200 | 1130 |0.99626 0.37 0.99711 0.29 0.99599 0.40 0.99753 0.25
22.5 1255 ]0.99632 0.37 0.99770 0.23 0.99662 0.34 0.99829 0.17
250 | 13.80 |0.99677 0.32 0.99773 0.23 0.99735 0.27 0.99829 0.17
275 | 15.05 |0.99658 0.34 0.99829 0.17 0.99731 0.27 0.99913 0.09
30.0 16.3 | 0.99605 0.40 0.99593 0.41 0.99866 0.13 0.99918 0.08

Uncertainty is a type A uncertainty about five times repeated measurements of stem exposed
? Average of uncertainty is 2.36x107%(%)
® Average of uncertainty is 3.28x107(%)
9 Average of uncertainty is 2.73x107%(%)
9 Average of uncertainty is 2.91x107(%)
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Stem Correction Factor of BMV and 10MV X-ray

1.002 R
Not used build-up cap ) ray
—m— 10MV X-ray
_ 1.000 *
2 L N e~
< 09s8 i S Ead
S ‘ - R
® L. P
6 0.996 *7 . i
2 kd
o
5 0994}
£
o) end of stem
Za (13.26cm)
38 6.3 8.8 0.8 138 16.3
Length of stem exposure (cm)
(a) Stem effect correction factor
in the not used build-up cap
Stem Correction Factor of 6MV and 10MV X-ray
1.002
! Used build-up ca ¢ BMV Xeray
o\ PO g 1omv X-ray
_ 1.000 A\
]
[$)
& _A
5 0998 \ S\
kS S N o s .
5 0996 B o=l R
o
g
5 09941
£
5] end of stem
[0} 0.992 F (13.26cm)
38 6.3 8.8 11.3 13.8 16.3

Length of stem exposure (cm)

(b) Stem effect correction factor
in the used build-up cap
Fig. 3. Stem correction factor versus length of

stem exposed to 6 MV and 10 MV X-ray for a
PTW Model 30010 Farmer type ionization chamber
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&8 dojof gt g IHZE HojEr, 10 MV XAl
o Bf A AA AFFl digd 29 m2do] 7]dd
H AFTF B (Ko rario)®] BEH LR AFS7HF
Ae AHESHA oste o oF 0.25%% 3 AZFS7HF4
= ARESHEE W oF 0.16%%H. ol ®|ste 6 MV X
Ao A% oF 0.32%% 0.30%F ‘%EP‘—H%‘EP FAE of
Hale] w2 Agas BAAS(K,,,) s A9A A&
A 2 glen oy F7td ‘ﬂrﬂ} 7‘*}51 £eof
ot =3 AstFe A4t Ades ¥ A E

o £"9 & F&(end of stem)ofA E%i—,@ 4=
HolZl spAIgt 2AME A”9f oo gt Agay B
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(b) TOMV X-ray

Fig. 4. According to the used of build-up cap
the stem effect correction factor in the 6 MV and
10 MV X-ray linear accelerator
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