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Development of Monitor Chamber Prototype and
Basic Performance Testing

Mujin Lee, Hedijin Lim, Manwoo Lee, Jungyu Yi, Dong Joo Rhee, Sang Koo Kang, Dong Hyeok Jeong

Research Center, Dongnam Inst. of Radiological & Medical Sciences, Busan, Korea

The monitor chamber is a real time dosimetry device for the measurement and the control of radiation beam
intensity of the linac system. The monitor chamber prototype was developed for monitoring and controlling
radiation beam from the linac based radiation generator. The thin flexible printed circuit boards were used for
electrodes of the two independent plane—parallel ionization chambers to minimize the attenuation of radiation
beam. The dosimetric characteristics, saturation and linearity of the measured charge, were experimentally
evaluated with the Co—60 gamma rays. The performance of the developed monitor chamber prototype was in
an acceptable range and this study shows the possibility of the further development of the chamber with additional

functions.
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Fig. 2. Basic circuit for charge
measurement using monitor cham-
ber.
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Fig. 4. Cross-sectional structure of the monitor chamber prototype.
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Fig. 5. Photography of the monitor chamber prototype.

3 A] 9123] & 7] ZH(Flexible printed circuit board: FPCB)& At
35190t} FPCBE 71E2] Q1403) 2 7]%KPrinted circuit board:
PCB)%} U3t 7|5 A Hot {3t Adv|ss A
sla Sk AollA 2 ASFElet AvtEED T2 £
A7) 716 Q] 445 JE FAlolth'” FPCBE £
ulo] & L (Polimide film)} 7+ AoAA] ol 8~70 1m &
Lo Feubate]l A el & 7HA R glow 7]ES] PCB
ol A = (Phenol) H& ol FA|(Bpoxy)E AAAZ A&
ZEct 7k A faA T HaAel Sshe wllg- AA
g IRE FAS F Jde Aoz dEA Y B odF
o & olgldt AH & 7141 FPCBE A-&3to] BUE g
gte] AFS AlFtsllet. Fig. 3 Aol Agd EUE
Aedre] HHES HolFr) o] addA] #AF2 AF2
2 Ag317] 918k FPCBY AA|kolw 5 A= Aol

- 101 -



Mujin Lee, et al : Development of Monitor Chamber Prototype and Basic Performance Testing

A== oAl AA%o|t)

B QAo A= olefst AAE 7INEeZ th=dt Hee] e
%3 Fell(Plane parallel type)] EUE] Heldhe AlFsisich

Fig. 4T 2JE A2 A2 bl 224 F A9
A3t A8 913 A5 (electrodes)t A 31 7] 3H(boards)
o] wix| & HojFrh o] wl AFL F7 20 1me] FHbo]
25 FPCBE AlFE|Qom A5 7holl 4Flsl Aol
o] FA= 2 mmo|cth. 3 Ak} sl = A& B}
7] $lste] 77 65 1me 78E ¥h(Kapton foil)o] F-2=]o]
ot} w3 Fig. 5T Z29H A9 & Ko, o] AXE
A Qulg ARlel] Aste] AQE AARES SHdsisdt

2.

rx
om

1 =
=

0x

Al

o

B ATIAE BUE AR AGE Aol Jad
AR7VE7] 750l thet FAFZA %9 [EC-60977 (Medical
electron accelerators-Guidelines for functional performance char-
acteristics)?t WA 58 A2l gtel tigk 239 1EC-60731
(Dosimeters with ionization chambers as used in radiotherapy)
S Faslgde®” WA IEC-60731014% Aeldke] Aldol
A EHo] ok FHFE 60 A wE AlE-137 AY
ALY g Aaet ek B dFel A of Aol
wheh U Ade] Aol FuUAA ol gele] 4%
g A7E ILE 2ATE o] &3t

B ATl AL Aol %A WA FHEE0 Aoy
E] 100 cm A&l s3] A 2]3+30013, PTW, Germany)<
Axsto] Alg A EH 9 AL AU =
Ho AR ZUE Al B4 24 A Azl
Aasel 9g$ v & gk

th&oll= Fig. 63 7ol A& 2uUy Aeds IUE
ZA7) o A&sta A=A FA(6517B, Keithley, US)oll <1

tlo o

Cobalt-60 irradiator

| ¥ @
[N

Monitor chamber

Asto] BIAS o7ttt o] AejollA] WA =A
off whg Al AR Al A FA AL 29 4=

EUE A2l 714 Aejghez A B5Hk w4
A5 Asle] T3} BEA S s1Aof gt ulglA] o] & Hrlsl
7] sto] Ak 0014 500 V W SlellA ZH AshEE 60%
Bk 33 AL S 2Aske] AslEks A A et

=170
o2 Esfo] muEl Aeldol A8 wAH RIALS
ARels Agte] MEow g SQgke] WakE 120 v

WlelA selshalch

Aol ABAI ARAE DA Asto] 10~ 1502
A 24 AR HE e s34 2AR9t ol o)
A8 A o] 7= [EC-607310014 A arste= W& A&+
on B =9 Azl AAZH}

EUy A3 v E gfARE o5 22 Fo] glo] A
213k ZAoll gt WA T3k 549 Hrhot G et v
A RUE Ao 3k Zubd e 74E A
skl A7 100 cm Agloll pE Aeldhs Axsta
By Aelgte] fioll uhE WA e F2H1 A (Transmission
factor) S ZA st}

2 I

EUy AelgE Agsr] Sl ZiE-e0 A9 &9
H3tE Hrtelr] SQsted, AU ZHE 100 cm AlolA] g}
Wy Aelde o]&ste] 103] SA3 AaFe] HdH £
FHXE 12,6797 nC+0.0032 nCE VheEbseh whala] A&
HAADL 003%9] WSS 7HA= ol QPR WAL

Electrometer

+00.0001 nC
Rans nt  Uso

Fig. 6. Monitor chamber prototype

testing using Cobalt-60 irradiator
and electrometer.
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Fig. 7. Operation of integration circuit in the electrometer.
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Fig. 8. Saturation characteristics for monitor chamber prototype.
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Fig. 9. Stability of measured charge around the 300 V.
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Fig. 10. Monitor chamber test for dose linearity.
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Table 1. Measured transmission factor for the monitor chamber in Co-60 gamma rays.
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