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Abstract

Co—G() irradiation facilities are used for
purposes. Suitable
procedures must be carried out in order to

irradiation dosimetry
establish facility operational parameters, such as
dose uniformity and maximum and minimum
dose positions prior to routine processing.

A detailed dose mapping of the irradiation

ican be performed using dosimeters. Because the
source is a cylindef source and the scattered
radiation from the concrete walls |, ceiling and
Kfloor of the exposure room had to be taken into
3accont , there was difference between the data
on measurements and the result of calculation.
So best estimates of the dose rates were based

on measurements.

The radiation dose distribution of a
panoramic irradiation chamber with Co-60
gamma source of 400 TBq(10,800Ci) was

performed using the chemical dosimeter' of
FeSO; solution, the CaSO, : Dy thermoluminescence

pallets, ionization chamber and MOSFET
dosimeter.

The measured data are radiation ahsorbed
doses at different exposed times and at

different distances from the source. Regard as a
measured data of dose using the ionization
chamber is correct, both types of dosimeters
have shown fairly good linearities between the
dose and the exposed time as long as the
dosimeters are within the measurable limits,
The chemical dosimeter produced inaccurate
results over 600 Gy because the Fricke solution
had become saturated. In general, it produces
lower values than the ionization chamber.

It is found with using . the lead shield ‘that
both types of dosimeters have shown incorrect
results below 40 Gv.

And compared to the data of the MOSFET
used

verification  in

in medical applications such as dose

ratiaton  therapeutic  and
diagnostic applications for the more objective
estimation, it shows higher values than the
jonization chamber.

By combination of placing the lead shiclds
the

irradiated, it is

the difference between
being
found that the dose rate range of the irradiation

chamber is 0.37~ 1,628 Gy/hr.

and increasing

source and the object

Key words Radiation dose distribution,

Co-60 gamma source, TLD, Chemical
dosimeter, ionization chamber, MOSFET
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FAEF R VA EY wdWo UEFF Y
(W.Y. Park %5 2002, A. Dodbiba 5 2003), 4 ¥
A A & (Meixu Gao, 2003), & - +AEe AFA
(). Farkas, 1998) ¥ @AM ZAlE QA% A
AAE A5 W3 dF(CCYu F 2003) F
gol g4Hn glon Hoe WAL WolA
L ugAde ¥4A F 7IsAd EF MER.
Arora ¥, 2005, Jie-Young Song %, 2003)il =
de olg5z e, go2r WALM ZAL ¥
ol7 44 Hud Aeg oyd

olg|g thEA WM EAIAIEY P4 TAMY
AEet 3 'ﬂrd} ZAE AP gY Wit
th2 3 W7l fEo ojol mat 2} Al A
Mepe] FdAoly Hul, A HF Hxe gL
ZAA A M AYY HFF7r FREHA
o} #cH(K, Farah 5 2005).

uets £ dFE 20043 29 AFoae] A
A Y WAl%o] 400 TBq (10,807 Ci) Co-60 vl
A 2AAe) o7 hA Az MFzEE ° 2
Mt MAFAFN ZARH Alolg] ojAAR
W42 3o JdAZ EFT PANFE Ve
o AP AFE BEXNZE AR A
o

Agagole T P ALY @343
YAF AN Mg KCT-300 2Aeh A Ax
3 N FA(FeSOy &, A2 % TE AX
s} g& A oY vl Fo XA F
B g9 My Ao {@ MOSFET 4%
Az 2% 449 FA9E vl FES} g Hdd
o2RE Ao wg AFE3} P+E =&
o}

Az X I

1 BAd ZAIA A9 =

AFdttn YA SFERdTLEE 20049 2
4 WAMso] 400 TBq (10,807 Ci)Q) ®Co MY &
%o HUAFe] g Aariy dAEE A
T4 UL, ZE PYgolAd WAURAZL 7te
Bxvl g R PoldzAANEE R
as, o

. wAe

ML ZAPAN DS ZAM S EHANNE T4
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ASHEO 2 o 500 mmAE B Tl U
@uh Aol Aol M ZAINE B BYERE 2
shdo] Algtsied WA YoE A& %7 fdd
1"z 7ol Ay P2 &3 doZ M
g AMEE T 2 dAsgc 2AAH Ao
A Atole] dele wha & A z2AA
ude g M 9AE yY oz u
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AQE AL g8l zwsr dagoz
H7o] 11 mmolZ Bol7F 400 mme Co-60 A
Ag AZE7)ol BYe Aelolth o] AFEE
Sr7t 25 cm?) GAAMZ Add 43 £
oln SJBE AudAZ H¥HAUG o MLF
& plug FEle) AUFel $850 Utk A
® A @& W HYFCE MYAFEol A
dg FuHz 91, ZAACE MY AT Alw
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Fig 1. The plane and vertical view of the Co-60
gamma irradiation facility.
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Fig 2. The shields of measuring points(A-H)

for dosimetry and the shape of the
semi-cylinder type.

2. AFEA3Y |
1) B FA (FeSOs £H4)

FeSO; &8 AM#3tE  Fricke dosimeter
(Hugo Fricke®t Edwin J. Hart, 1996)& &< A
Jz7b golgtn ¥Co Futd ZAMA 4oz AH
o7} ztobA HWPALAM el M Ao wWE Ggtel Wt
Ao ot FHE 7HAm vk dBrHeR It
v axol Hgsts, o 4x10°~4ax10° Gy W4
ojME MgelEAoel Honl A} AP
EX%

et gAE B8 E5AY Age Ao
gole 2xg o Eo WA Ead o 44
1. WO - o) felviel oikel S AuA
zo) os] A A1H Lo Fef 7t Fe''2 A3}
5= dAL o]&atEd o 318 Wyt Fad
ol vy x| b) &gk,

(1) Fricke &2 A=
Fricke dosimeter= 3% Z#+2 gz
0.784g°] Fe(NH)2(S04)23}+ 80.89 g2] H:SO4 £
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o8 o|foix Arh2L 7| &) _
e AsEiE B £%E7 doAE AL
NaClg F7isted f718& 8] 2 ¥ dosimeter
o] &L EytebAl &z HEE 7] dEd

Fricke dosimeter &<l 0.1169 go NaCl& %7} -

gl Alz#ch 2 NaClg 713 =9
radiation chemical yield rate®] Z7}8 fu3i2
2 nMF (F 10Gy/us ol4) ZHAldlE NaCl
o] Fe'ol2e] MMl 9g%& F7] WEA NaCl
& Z7}AE <t g (AR T, 2001). =R
A F FeSO; £4& Aol zgel mahA
[Fex(SOs)s1 8 o2 A3zt dojutr] & 7t
A Agst ZAANE SN E §4& AH837I
ulg #e] wtzi= Aol uighz el

(3) &3 =(Absorbance) &3
Fe*'e] e JFFE4¥AY (absorption
spectroscopy) 22 &Asted o Wy &3

. o] mzn Wusiz &E A Fxe F'® ZH

3 FeSO; £olrt ule] SN RPAE
St 3H P ol $EHR Uen &/
| Spectrophotometer(SECOMAM Co, UVIKON
XL)E ol g3t MaA g9 £¢ Ferolgol o
# 2Me o 44 £388 & Adth

BAjo)| Fr o]y M3 gE 304 nmE
F&e o Ne &5 Fe'e 533 &
o}, watd Fe''& 304 nmel AN & &3 I
A F5s7) Wil RREmAL TS 304
nm MAsa FHeE FA8ch

sl AAE Frhs) e o age] R
Neg S3d FAaRFa FErid o &
e n FAEE By ol o ArFe #
22 Uy o] FREE B3 o] 89 £9
F4 AdUAE ¢ F Arh

(4) A% A

9ol ©ral mmAolM Lo FFEHE WIS
39 £ 9} molar extinction coefficientol g ¥
Aol wat e e FHAPgNez e
& QItHA. Olszanski ‘& 2002).
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AOD- R -k ko kg

D =
v e- G(Fe®*) -p- L

7] 4

AQD = Fe¥'olAl Fe*'z9] Wzlo] ojg {FH4:
& o], '

R%y =t 7Agslolal ulzglZelal el ¢
£ gr1oH BolMel FHMEI Frickeoh Al ¢l
&44% v (PCool Wishy R 5 =1.0032),

K, = Fricke vial?] ¥l 2@ ¥F82E il
2A¢ 2ygAA (“Cool M K, =1.0000),
Ky = vtoldel 37e Abe 24 999 ¥l
agee nAH AW (“Cool th3AM Ky
=1.0031),

Kg = G(Fe*) 9 oivA A& & nie ¥
Azt (PCool A K g=1.0000),

e G(F&*) = @34 wiiel <3 ZAH
Fe¥ol ety g3 2 2EAFY AW
®Cos] t#hAM e- G(Fe**) =35060cm2]D),

p = 25T Fricke &4el P& (p
=1,0227x10"3 kg/cm3),

L = ‘spectrophotometerol 4 &3 cuvettel Z o]
(cm) & %2 vpepdch

2) 4Y34 %A (TLD)
(1) KCT-300 &%

Ay FHLAE CaSOsDy TLAZSY &A4E
sigez A(P) HTEL HFAWI=2 AL
KCT-300 olg @wug 2ztolth. KCT-300 &%
e 239 p-3@ge A7sH7] dEA olF
483 sjo] xzoln e Teflong H7HE CaSO4
:Dy TL Aabol vlste] #E7}F ¥ fading 54
o] Fom MY JEAel West Wl A AF
AR 84 AFAZ S FEE Aoz B8
u}. 91ch(Jeong Sun Yang 5 2002). o &AE A

Jgol 30 Gy ol4o] i@ 4YFAANA vha Rel
L% 249 Qpg 2aAR Eas)) Ands
C Mg uldsel Fiszz THF 99 HF

oAl §- |

2% JMed Aoz oFdn

(2) A a5

KCT-300 228 Co-60 Aoz AN #
GAsE dygdgoaye WA FFNFE B
=37 §)ME ¢4 KCT-300 £%8 4833
3 FEAFN P B4 FTHE dojokdrt. o
& 918 1A KCT-300 22§ 93¢ (annealing)
3 X ATARHAT LS Co-60 EEZAINEE

olgated 10 ~5 Gy®H 103 6y #H8ld e

AP ZAAIZT 2AMAIY £ fading A
g 3esie] 243 ol A ¥ #EIA
27 @Eo o]f¥ TLD #571& Harshaw
50002 A4 #EA9 TTP (Time - Temperature
Profile)= 125 TolM 623t pre-heating¥ 20 T

/sec®] 7tA&2 320 TAA ASAIIAA #4E

% 320 TN 6x3 annealingé}%lu}. o] 71 4
125 TolA 6237t pre-heating3te olfre A
A% Hrde HAEHA 9t AL ¥Ae 9%
g Jd9He g glelv] Aol

a9 3& KCT-300 &#e) 84348 A 3

olth, £ LAY dYB Z=8, £BR |
e F4A%e stag. Y addM B

ulsh ol 30 Gy ®IolA WFBAZAY &
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Fig 3. Dose characteristic curve of KCT-300
» (Left), |

TLD pallets.High-dose
Low-dose (Right).
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FA s 9lth o] thimble typed A §LS WF
2 377 A{EA =g F A7) Wi &=
2 7)gtell i@ wAo] HasrHGavin Cranmer
- Sargison ¥ 2003). 223 AA FIHEAA of
ayd aAe Aolzol WA oA FAMIF
& FEAgor Mad F gl

Ag)gol Y AsFe A9 A(Electrometer)
g A1gsd 33" 4 Jed AFE 3HE 1
Az F7128EH A E AN A &
ZAage My @ F719 ¥uo) wet HgHG,
Aelgte 2L At Zvieh AW < o A
7149 wae] oEstm 1 Ao WL HF A
otz g MFEANAMY HIJe HEsEH
(ARPANSA, 2005) o] Ro| AglAl9] 7]%5o]rh
(1) A% A(Electrometer) : Ground referenced

electrometers

o] A"l Fujsio] JEHY ARAE ¥ A
=2 AWl gert W A Tl
#He) A3 agd o3 7Hd FA™AAM FAHS
AE 93 dAAdsodTG. £I3HYLE outer
shield®t outer electrodeo] &5 i ojol up2}
27 91¥o] Ueldr} od Mg drize=
stem® AAE ¥u WL 7pAh woF o] FW7}
ground referenced HHAZ ALEETHA stem
w5 749 go] dojd Holmz AL UG
23& Hs7 dsH HAZRE o HH9
stem® AAAIE RHo] "FHo|t} wetA] A
sxg W7 AfNE ZE Aol stemd A

st Aol vg st

@ A% A

FEAAAY A L3t A%F QF A% 27
speivhyl Ael@zlel A1%s LEg wAsd =
APALgES chg Aol olal et 4 el

X|Cho- | = —2LC__ | 1 LI 101.3
€™ A« Lim?) plhgm= 1) 273.2 (p—0.238p,) KPd}

o
Q = #A4% s,
A-L=Sad2M30& 06 cm’,

T = Az &7)el HU2E,
P = &3 A9 d71gt,
p = REAES B UL (1.293 kg/md),

p, = 713 $3719 F7Iskeltt.

4) MOSFET

MOSFET(Metal Oxide Semiconductor Field
Effect Transistor) M7= Z7le] 7+ WAL
Ao Me MF ZAE fdsl nAEUTE o]
MOSFET A#AlE ngtzoln A¥olny A
z7o| 7tsstn AHgE7] A& FFE AR
Art.

3o o] MBAE WAM XNt Ad Fob
ol Aol MaHsiek e g o3 FofdllA
Y] Ags 3 ek 2da ZEst Frhge w
g o] MFAE AMFE T WA HE
Hofo] AgHog ALgs ot (Brian Wang
5 2005). !

B AFdqME FE MES 22 AN 23]
U npea F9 ZAMA O 22H FA AF &
g 8N =3t

(1) %34e

MOSFETS #Axaldel 2ol w2t a'dol
FREY, n-Ad 718U A$ AEARY 0
ol wol =gl AF7E 527 gon AHoE
Adgte] Zvtel wel FAAHFE FUhEc

Pg el destoli: difel AfFAAe F7t
e Howmaz Axo =]l Alelo & HL
& Jtsl® 7wl Mol vF Av] Wi d§i
7t 58 F gich e} AlelE HEE shstd
Z7re] HA A Oxide wWlitol #HF7/H 58 +
gick7t 7193} Oxide A AWl A7t RolA &
o] # % a)d(Conduction channel)e] Aol #
S Hd I R AN

MOSFETS 02 x 02 mm 17|19 Hg&Fe
Z AolBM BHREA | mm FAd HA AEA

2 gl

[
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Fig 4. Simplified circuit diagrams of
then-channel.
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Calibration® A o] A&s &4 =AUt 3
Aokt ol A8 EEIHATUANM “Co
EEZAAAHE ol g3l AAstgon Hws
EfA gald HAF 50 cGydE EASIA Ze
Calibration factorS(CF's)& & 4%ch o = 25
cm x 25 cm x 65 cm® E 293 WEg FH
MOSFET MZAE 1 cm #Fez AHANYL #F
#HYAYY(CPE)E w3y A ZAF7HE
A9 1 cm %79 bolusg MZFA WA Ha3}
of Algstda zt MIAlel AHEE nHAAE
Abzsty] A8 20 el WFAE 3 Y EAE
I avAxg gastdch

yatddol Fago wel FHAR[IE F7HEHA
sl=d o] AFAE Hd 20000 mVel £3E 7}
AR YA nAF FHA T AW we
7] ool AHgshA &t ‘

ZAF ¥ 25 E AdmVel ztzke] CF2 Y
WEd A%e 4 5+ Ak

MOSFET mV Reading(mV)
Known radiation value(cGy)

CF =

1Y 5% MOSFET AutoSense Systemell th#
H=dol 7l5g s vkl ager o A
xeg)ole CFE3 Zt Bias supplies (A~D)el
AF" 448 AFAN~98 NANF Y85
Hd 20472 AFE 4 A

- g

Treatment Room Control Room

AutoSanse PC Soltware
+ PC a online with Raader

» Treatmant Dose ls oblsined
W real time

Fig 5. MOSFET AutoSense System Block Diagram.
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Fig 6. Comparison of dose ratio measured by
MOSFET with MOSFET not using the

bolus.
3. Agwd

A9 PCool utdFE 132 R-m’hr/ci &
400 TBq Yo 2RE 1 m Holx x£9 °]&
2 Ho NFEL o 140 Gy/hE g ok o
b dutQ MFgAEE ZAo] T ¥
AT E FFAF 2L Al 2AdF A

of A% AN ME2Y S FA(FeSONEAT

FaARGATL0 ALY KCT-300 &3
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Cardinal HealthAl¢] Farmerd A2 #(Model
3001351264), Thomson NeilsenAle] MOSFET
(Model TN-1002RD)2 A48} 4th.

710]7} 40 cmol® F o] ¢ 1 cmd ¥3 A
fogRE ol AHeld we
7] 95t HMYe FAo2 AT 7479 F4A
18 ZAdol BEAStR 7 A HAM Ao F
A Eolol #gdte 91xlol Fricke A ZFA vial 3
A, TLD 2% 574, Agerd 33 F3A),
MOSFET(§H¥ 33] #3)& Wxqen, 32 &
A e HFsU) o AP MFxHEE A
HAE 14, 24, 33 AT FeAME wHEF
o AAA AR 4 E Ng BYXE 2Asqgo

ZAMA] AYBe slgol AN HigAogR
B 350 mmAE A58A Hol 1 FAAM HF
& Z2AE AgdE 250 mm E°l9 ZAH

(irradiation table) $19l 300 mm ol XA

w gl g Axstn 3 fel AFAIE AAGEF
stk 29 7e MU AFAe HAFEF AA
& 2dF1 3k

Fig 7. The position of dose measuring point
' and source.

1) Aol @& HFujn

Agjel watd zAHA7E AL et A& Wl
Mg Hristr) st AHAE A wE
MFe vjmstded ztzhe] MIJAE o] &3t
20 cm 7t o2 ZAHE sgon, A |
AzZro 2 &)

agwsE 4%

2) Aol g o dZd)

Ay Aztg ¥ WAL ZApde] M3HILE
218]4 TLDS statdBFAE Algstes ARGE
A e Agste Aol feldictn RSt
mety dagel HNF FAHE PE AFsicn
2w dgol i 2t MFAe AFHE A
3t

3) M ¥X AR 4

24 W BEAE @ AAAQA MFRELE
gtopalz] glal EAMY URE x, yEoE F3 2
g MPoz st 3 = dYE ¥
3 248 AIFge 71z 3o Z AHE A
ole] MIgrtx ¥ nste] & HFL @
tAHES 928 514 Yo 4F $E A
=g s
4) wArA e Locality (584 W) °

Mg FAULE FUL VA TALE 24
ol EAISAE W Aol Aol wE Ao
U sl M Mo BEUY Bos e RE A
Fgre #AsA A F& gch

mety EAR W wbebol A 55 cm golel B
g 717t 8xgoz whyo] MYeERE I m A
2ol A 1A% ZAYE Wel WY REE =A
sglrh. @ o] W e UM AAHNE AHS
A ge A9s 1,2 % 3HE Hede At

Fekel &gshalcl.

5) Aj7rell upE Mok el g

Aulst Muge vEon Aulst AIHMCoe
wzby) ;ed)o] utE MBTHEe WilAs veR
tl, o) ik el Al Wiy v

Aol 24 5@ MEEe) HWAE Fadch
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e oy

6) AR 8710 uhg Mulw
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MALAE ZAAZ W §7] ol 91X
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; Moz 79X M
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(2) BE8AX 9§

Sz iz ALY ZARA] 9G-well plate
E= 500t 15 ml &9 test tubeir Wol A&
sted zt &719 Y Alge] &% wE A
Zo] zloj7p WA E=AE ARSI FAHL
96-well plate®] 7Z9-3i= 71§ 19 XEA|¥ 58 9
G FHOR 00723 ZAANSL we] AFE,
test tubeol AlHE ZEAAIZ Wiz Alic 10 mlE
Egho] W& Aejol Al 4003 ZAMAA M@
& v B3

@) 499 wolol G HF 27
ZApe MY FEA HARe) shde] 2
A wetwo g RE 350 mmAE A 5 of

250 mm %°l2 ZAbdl(irradiation table) il
300 mm ool MuA wANE dAsti 1 9l
of MdaAzE SN sa] Mo FAHAA
Mg ZHsigcr. o] Ml FAHE VELR =
Abg Mg wade] golg WMIAIIEA EOl
of g MIFg& HH3Ac

1. 7I.ﬂI°|l o AP vl (AAA)

Sy B~123F 7h7b A a8 Al AR
a2 e Ag, AANE 77 & A4, F A A
74 AEs Aol uld AU AFALE Ag
of wiz Make] Wk viekW Zigolvh 7 A

249 dolElg HAasyor A 24d
o) ZAFMoR e Azoet A (y)
el g5 Ao ezt Fage] ozl W
2o AgstA Azl Atz WAL JUHA
opAT wid A2le AFol Puldsts FuE
Ueldla A8e o F AU olW ZANTE
14 7tel ATt
AANE AHgeA FE& AN BRo] 33
AFAE MPo] o 600 Gy ol gelr = X3t
7t 5o} 2Ao] Brlssdon 2¥F AFA
AE o 1200 GyAAE FHol 7Hssdey o
ol ol e HAHY FE it

a3 129) MOSFET? A% degst uxd
AATAE YehiAdeon, didez APnd

Al §

e #g B

No shisld
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Fig 8. Comparison of dose distributions easured
by different dosimeters with no shield.
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Fig 9. Comparison of dose distributions easured
by different dosimeters with one shield.
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Fig 10. Comparison of dose distributions measured
by different dosimeters with two shields.
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Fig 11. Comparison of dose distributions measured
by different dosimeters with three shields.
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Fig 12. Comparison of dose distributions measured
by MOSFET dosimeter and ionization
chamber with one shield.
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g o Ay MFgAe 39 150~250 Gy 99l
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Fig 13. Comparison of dose ratio measured by
TLD with Ion chamber.
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Fig 14. Comparison of dose ratio measured by
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Fig 15. Comparison of dose ratio measured by
MOSFET dosimeter with Ion chamber.

3PN 44

Mystea e g a9 W SURFER 70 olgte
S$aAe ey TR ol&3ch o o
A7 e %3 A48 AgghiEe ddsod olE



54 24

1z da 4 APE Aold AFAEE ¥
A nestad e AFE ¥ AYEL AFE
Aok e AHE T Aol HF BE A=

& a9 163 B o71M ANy AR ofy ¥

£& AsMe #do]l e Folg HIFE FH
& #71 gloid A 9 g yeojn 3

Fig i6. Dose curves of absorbed dose rate
distribution in the irradiation room
(Gy/hr) (2005.10.26 7]&)
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Fig 17. Locality of dose rate distribution
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Table 1. Dose rate range of the irradiation facility

y . AFE Hg(Gy/h) AFgE H2q;(Gy/h)
4% 248 A A (Mgoz2e 20cm $1X) (Mo 25E 2m $A)
AN AHE8R) ke S 1,628 275

A 17 AL B¢ 878.3 14.6

A A 29 ALY 4 132.7 23

Aol 378 AT AS 21.2 0.37

doME AAA ALEH A x2S il 4
%8 2o s,

6. A A5(47])d W AFu=n

1) Mouse irradiation 2%
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AY A7t 02 % olME Ao FolE Ho]x|
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Fig 18. Dosimetry ‘for the mouse irradiation

Table 2. Dose rate of dosimetry for mouse

irradiation.
Dose Average | STDE
RSD(%)
(Gy/400s) | (Gy/400s) \'
point 1-Head 10.83
point 2-back | 10.87 10.85 002 | 022
int
boin 10.86
3-abdomen
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a9 199 9%&3 e 125 cm x 83 ¢cm A
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1~13% 7t29] X & B Yr}
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59} zrth 15 ml #7192 Mol uld 50 mle)
£719] Mol 1§ & 22F v §| A¥E
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7} Aol v 4EgE v RAE Askrh

Fig 19. Well dish for different distances of

(Left) Different
tubes of dosimetry (Right).

dosimetry volume

Table 3. Relative dose-rate variation along the
size of well plate.

1.05 1.06 1.04
0.99 1.0 0.92
0.94 0.95 0.87
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Table 4. Comparison of dose-rate in tubes of
the different volume.

Dose Average STDEV RSD
(Gy/400s)

(Gy/400s) (%)
S0ml %9-1.7cm 11.21

50ml $14+1.7cm 1041 10.76 0.A1 383

50ml °l+18cm 10.66

15ml ¥4-10cm | 1086

15ml $14+1.0cm 10.51 10.62 020 | 191

15ml E°]+6.5cm 10.50

3) Mele] olof WE AF

Mol zolo ulg MFuw A Ay} =£F
ZAH el EolE 150~500 mmE WHIAHE o,
a2 20014 BE 2R 300 mm xoldA 7HE
EA4 vk

92

0 10 20
Height of imadiation table (cm}

Fig 20. Dose rate distribution along the
height of the source.
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