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nominal operating voltage)oll 4 F% o] |ojo}f sz =74
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(T16036)¢} Unidose™™™ w|ZAFAE 374 A-Lsl9c).
MicroLion HAJo] &35 o] &3k A&st ZA& HsliA PTW
Aol A Aarsh= 2, H & 1589 FRAIES
Hol& 3 Gye du|zA o] ol ZAE St 4 A
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(Fig. 1).
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Fig. 1. MicroLion liquid ionization
chamber was measured in the frotal
(@) and the transverse (b) orientation
for spatial resolution and dose rate
dependency.
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Table 1. Typical characteristics of commercial small field detectors (chamber and detector).

— Semiflex chamber
lonisation chamber/detector

Pinpoint chamber

Diode detector MicroLion chamber

(31010) (31014) (60008) (31018)
Measurement volume (cm’) 0.125 0.015 0.0025x10 ° 0.002
Cavity length (mm) 6.50 5.00 Depth 2.5 Depth 0.35
Cavity radius (mm) 2.75 2.00 0.56 2.50
Wall materials, density 0.55 mm PMMA, 0.57 mm PMMA, 1.0 mm RWS3, 0.5 mm phlystyrene,
119 g/em’, 119 g/cm’, 1.045 g/cem’, 0.28 mm graphite,
0.15 mm Graphite, 0.09 mm Graphite, 1.0 mm epoxy 0.02 mm varnish,
082 g/cm’ 1.85 g/cm’ 0107 g/cm’
Electrode Aluminum Aluminum - Graphite
Ao} 250
2) BHEshS: Aol FAe Wahe dode] Ak 24 200 |
e oled 22 Ad Bals BAL ANE F Uk F G
7HE-8l-5(spatial resolution)> Al ko] F73] Wl ZWkAl § 150 +
I (dose profile)?] WS- (penumbra) S Z4slo] Hr}st g 100
vt FREATS e AalA g A A
AAE ol gstol AgsielehTable 1). wd £xARa]  § g
w2 FEsES Frkehrl falA 05405 em’, 1x1 em?, -
4x4 en® W 10410 om’e] Al theto] HAeslen, °1
Aol 2718 7 ARAl HE k] A %3 0 5 10 15 20

Zole 5 emZ s, Ah3} A=EAIZF] A2l (Source Detector
Distance, SDD) 100 cmoll4] ZAslg el Lz e Z$-
Zabd ey 24 Aol WA X579 EHo WIS
AT Al AEE = 7150l &3 (reference chamber)©]
2A0E FHA Al ZA0 AgEE Al dge
Zo] 2Ao] o2 MAAZ 4 k. oleld o] $2 £z

Aol A ZHPASEE ZH 2 chokat vy So] ol o]
Sep D oA AE MP3 ERET 3 ZHol A&
5 £ZEg0]2l Mephisto MC2 (PTW, Freiburg) Z &1
Holl A Algste &AM é@‘ﬁ(step by step) U S ALS
sto] ZAsglon], 24 91 W 2HI AT Z =43

A 220] A7 AL 3 2AY

3) MOl 2 F7)o) w2 %@.ﬁa‘fd-r(output
facto)E 34 3}7] $3A X EAIZ A 2= E (Eclipse 8.6,

Varian, USA)l|A] Basls 24243 el 493 &

HE T Aol A(SSD) 95 cm, 5 cm Zo|dllA] Aylelg]
©1, 200 MU/min® ZAFsted, 534 wkE 245 Alfslol
o}, ZA L 05%0.5 em’oll 4] 40x40 cm’7HA] & 12709 =
Aol disle] FAsda, 53 LzAHA dIAE
0.5x0.5 cml|4] 1x1 em7HAE ZAM el 2712 0.1 mm,
02 mm ZHH o g2 zAste] ZAs} ) Table 1014 #| A #

Dose (Gy)

Fig. 2. Dose linearity, of MicroLion liquid ionization chamber
was measured from 0.1 Gy to 20 Gy for dose linearity.
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H2] 0.1Gyell A 20 Gy7}A] MicroLion HA|o]23Fe] HH-&-%
o U8 24ghe TAZE ehhgeh 2 As A3 37}
of wh& MicroLion Hxo]23He] A4S dQlslslon,
0.9992] AF3lA|4=(correlation coefficient)E XA c}.

Aekgo izt o&4 EAL 9slo] 100014 600

MU/min7FA 8] A eFgol| A o] &ehS s2ulsko g AHH A
71 & Z43 2™ (Fig. 3), H N 5% #o]7} 100 MU/min
ol o3 2429} 600 MU/minoll 2]3F ZA ol 4 Hglo
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£ 1x1 o’ ofek ZAWeA 24 Z7)%E Diode A%
719k ulszelo] 30% o4l Aol E mlen] wrgde] A
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Fig. 3. Dose rate dependency, MicroLion liquid ionization chamber
was measured from 100 MU/min to 600 MU/min.

b
—o— Diode
100 1 MicroLion (T)
—— MicroLion (F)
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° —o— Semiflex
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£
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< 80+
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8
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£ —o— Diode
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Pinpaint
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Fig. 4. This shows profiles of each field sizes using different detectors (a) 0.5x0.5 cm’, (b) 1x1 em? (c) 4x4 cm’, (d) 10x10 ecm” Dose

values are normalized to the value at the central axis.
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Table 2. Left and right penumbra regions according to each detectors.

Chamber/ detector
Field size
Semiflex Pinpoint Diode MicroLion (T) MicroLion (F)
10.0x10.0 cm®  Field Size [cm] 10.11 10.08 10.06 10.11 10.08
Pen. Left [mm] 6.91 5.34 4.65 5.07 512
Pen. Right [mm] 6.99 5.27 4.64 5.15 517
4.0x4.0 cm?® Field Size [cm] 4.05 4.02 4.03 4.02 4.03
Pen. Left [mm] 5.54 3.85 3.24 3.60 3.73
Pen. Right [mm] 5.55 3.86 3.22 3.56 3.75
1.0x1.0 cm? Field Size [cm] 1.07 1.03 1.03 1.03 1.02
Pen. Left [mm] 441 3.13 271 294 2.96
Pen. Right [mm] 440 3.14 2.70 291 297
0.5%0.5 cm? Field Size [cm] 0.76 0.58 0.56 0.56 0.57
Pen. Left [mm] 3.61 2.59 231 245 249
Pen. Right [mm] 3.53 2.56 229 242 248

F 40% ol g2 AolE Rt
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HH)l'

Fig. 55 0.5x0.5 cm’ol| 4] 40x40 ecm™7bA] Mo =4
of| thslo] MicroLion Yxl|o]23+e] FH A=kt vhekdt 2
7159 EHALS HolFrh 2x2 em’™@ 10x10 em® 24}
W Aol o] FH AL Semiflex o] 233} vlazsle] 2E A
719 EHARE 2% oA Lxsc). e, 2x2
em’¥r} 22 2ol A= 1 Zol7p =AM ] 2717} &
b5 Z7hst3ieh. Semiflex 019—*‘34 Pinpoint ©]-&%}2]
3+ 578AH o] 7k #Z Diode HE719 &3 A%

Z} 50%, 30% ©]/<] 7]—"]?‘ 19111]— MicroLion 7A37]9
7]3]_ ;<L ol;z]»]_oion:] ul

&} Hc}v‘ T.z:lc] H]—?‘sl:Oi 224’6} "‘E:l/l—]al:o] 2~
3% £ ABNE Wl 2] ol e FH4
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Semiflex ©]-23%, MicroLion 9BA|o]&e] EH AL (x|
em’ ZA S A9 9%, 15%, 2%2] 2ol S HAIL, 0.5%0.5
em’ 2A Q] B9 27%, 57%, 9%<] Aol Btk 10x10
em’ Hrl £ zAwoAE Semiflex o] &3z} H]aslo]

N

pd3
fn e
45 Lzl A & Diode %

%

N
o

Diode 7127]9} Pinpoint 0] 23+ 2% A% =2 7S K
1, MicroLion °§A|o]-2¢H2 Hlo] FA13 ulgko]] 4= 9] b
goll Al Z AW vl 40x40 ecm® ZAHAA H) 4% A=

o &2 g Hileh

0.6

—=— Diode detector

Output factor (10 cm reference)

$ --o- Pinpoint

0.4 - -‘ --A- Semiflex
i --¥-- MicroLion (F)
i -4-= MicroLion (T)

0.2 T T T T T T T T T
0 5 10 15 20 256 30 35 40

Field size (cm)

Fig. 5. Output factors for each detectors were measured in field
sized from 0.5x0.5 cm’ to 40x40 cm’.
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£9 4 93E Bt
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Eo HsHA7IHA X B3 XE 7|Helng, AFE B
Aol ole] g, AFES HASA % A% Hrto AL
sHAl =, 2 5% xolE HY # Atk mkek o] &35
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A Study of Characteristics of MicroLion Liquid lonization
Chamber for 6 MV Photon Beam
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Woo Chul Kim*, Hun Jeong Kim*, Dong Oh Shin®, Chan Hyeong Kim'
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Recently PTW developed a MicroLion liquid ionization chamber which is water_equivalent and has a small sensitive
volume of 0.002 cm®. The aim of this work is to investigate such dosimetric characteristics as dose linearity,
dose rate dependency, spatial resolution, and output factors of the chamber for the external radiotherapy photon
beam. The results were compared to those of Semiflex chamber, Pinpoint chamber and Diode chamber with
the sensitive volumes of 0.125 cm®, 0.03 cm® and 0.0025 cm?®, respectively and evaluated to be suitable for
small fields. This study was performed in the 6MV photon energy from a Varian 2300 C/D linac accelerator and
the MP3 water phantom (PTW, Freiburg) was used. Penumbras in the varios field sizes ranged from 0.5X0.5
cm’ to 10X10 cm? were used to evaluate the spatial resolution. Output factors were measured in the field sizes
of 0.5X0.5 to 40x40 cm®. Readings of the chamber was linearly proportional to dose. Dose rate dependency
was measured from 100 MU/min to 600 MU/min, showed a maximum difference of 5.0%, and outputs decreased
with dose rates. The spatial resolutions determined with comparing profiles for the field sizes of 0.5X0.5 cm?
to 10x10 cm? agreed between every detector except the Semiflex chamber to within 2%. Outputs of detectors
were compared to that of Semiflex chamber and showed good agreements within 2% for every chamber. This
study shows that MicroLion chamber characterized by a high signal-to—noise ratio and water equivalence could
be suitable for the small field dosimetry.

Key Words: MicroLion liquid ionization chamber, Water equilibrium material, Small field
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