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Aol v § Fo3dltt VA £FAAANY SAHHL A Y59 American Associations of

Physicists in Medicine, European Clinical Neutron Dosimetry Group ¥ International Co-
mmission on Radiation Units and Measurements o 2]3te] AA|H L ot SAHo =B
FEeoz dste Mz A & WHE AAE L Atk G2 B dAFedME F44
AEZAANA BEHE SFAAN] HEHAF D B2 U HFEX T ZHE 5319
EAAA FA7IeS R, 97 AA RS HEFFAUS ALz Ak
LEHAAe] g 2 EA Y A% 22X 2P 23 2l A-150 EFHo=
AZE 1C-17 9 1C-18 o]&F, sl o2 A=E IC-17M ol &, TE 714, Ar 714
2 RDM 2A electrometer 5& A&-atdAth A4 Z3A SR i Eo] e yAel
Ldxe JNERAE Zol scmol A F 13%E vElR o, Zol7} dolALRS "7}3}@‘\4
71% AR tate] FAS M4 Hod A#F ZlolE 1.32cm 010, 50% A& Aole
148cm 2 WEIGTH RN FEE W ZAMH ZAAM 416%~54.1% olom ZA}W}
#1842 Z 7138 o} Beam profile 2 2.5cm Z ool A 7.5% A = horne effect 7} VFE}RE 2.5
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&£Z32 0] 98 ArdA s = 19408 & 92 Hammer Smith Hospital 2%
AZtE ol FY, AR Al e detelA] AlfE I Qlch £5 84S R WA
A g0 AHESF7] AlAE AFAT L AA W AP £X T& 1t & YA
g F42E]l aFEYY, FuolMe dZIAHATFL P28 E A(KCCH) oA
1986'd 10975 24« Scanditronix el MC-50 #o] FZEE7 NT-50 4 28717}
7hEE o] ALY A F ol I Ytk dxE Yo E R e ”XPZ]EZ X =
Ao ZFZEEAA 7tE5 " FAE FAAXNETY Be B o FEAA *Be(pn)*B e ut
o3 &£FAAAE A7, HA BAAxgd = Ho AYAI}F 50 MeV 2 —’5
AAg S vk SFEAAAAEG Yo o437 dsiM e ﬁ%*éZP“«l Gl
AFEXLE B8] A5t 2lo] /Mg Ao & HAloltt a8y FAAA &
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ul$- BAsi dA A9 24PE A Yol v= 9] American Associations
of Physicists in Medicine, Task Group 18(AAPM)”, % 2] European Clinical Neutron Dosi-
metry Group(ECNEU)® ¥ International Commission on Radiation Units and Measurements
(ICRU)? ol 93t AA =T oy 249 EFFoz Qte] A2 b4 & Ws
A A3 STk

ARGH LNz FAAHNERR = z‘i 719 50 MeV &% 4AHAe] diste 9= 9
gEesast oz 48 4AE } oy I F A, Ak g 5oz st
gurs) AYHA 2atm e AAoloh

watd B Aol A= *éx}xlgzo Ao e £FAANY $EITF 2 DY
E5AFS WrAsel KCCH B%E FAS AFIA Sk

CHet 2

. NT-50 SAxX|Z7|2 2|8 EM

NT-50 28 AX87]9 F2< A Yol 2 #4533, $42 A A 4 collimator
5 IE FAHe 9o, Fig. 1 & FAAXNEY F2EF Jed adolt) Fig 1
oA e vt} 2ol YxFEFA = 70° D 160° 2 ZFE Aol don Hd A
71 1.6 Tesla Axolth FAXE B 7= E3HAAE 105mm Be, 0.3mm Ag Cu,
1.5mm H.0, 25mm C, 1.5mm H.0 ¥ 3.0mm Fe(stainless steel) 2 T 5o 9lck, 2=
‘Be(p,n)B o utgo 3] LA 503MeV FA o] e S o EAHE £F
AR HAd 2 B AUAE 493MeV & 344MeV o]tk ko] o3 WA E £
AAAS AR R 8ol A ez wE 7] 93t T4 A TR R st R o= flattening
filter, wedge 2 collimator”} 43 X 5] o} 1t} Flattening filter = £AFH 7] o) whe} 12X 12¢em

o] 3lol) A A& & 4= 9l A (small filter) 3 30X 30cm 74x] AF-&8 &= 9= A (large filter) <]
27FA EF7F on AHE A E Aok Wedge © 30°, 45° 2 60° 2 372 FR7F o
BAaelo g A2ty gl Wedge }\h;}oﬂT‘:_ £z MEFE ZA3)7] 93 o] o]

z5]o] Ut} Collimator & TZE “Book-end” B9 57 Fo 2 o] Folx] Jlom A7
37H Ze 13em AEE AZHA a1, 7 20 FL 1lem o FE, EgdEd 4 2
Boron @A E 2 AFslel Itk Collimator of 23] =48 F e =AY A7IE A4
© 23 ¥ 150cm A2} (SSD) ol A1 5X 5cni~30X 30cm ©] e}, Collimator 3tehell & & 543 2k o
—43}1 WAFSE E collimator WA 2HEH Yo y4g 2HEY] 9ste] 2em 779
Ha)7F AXEo] gt FAHAXNEE gantry = + 185° o] 75t

2. oj2goll oj8t BEARM MUSH

ZAQA9) APL Z2AsHE Y= calorimeter o o F ZA 0 o] e 23 =
A meed e g TLD o 22 1A #AE7] So 9% 24, HAlshy d24E o83
22 g Bt HA o] o3 ZAWHo| Utk AA AT FHUYF calorimeter ]
o)t 2guhi e HNeks AAS e oA JHF BEA A o] AL el At F444
A#g o oatad gabe] 3 ALsrlofe AFSA Eh. R o 2Frell A7 X
e uw3 7hHE ®ek ojug) calorimeter o &)F EAWWHE AT G2 £
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ASE Fole T P 5 Yok ABABASE /A A ol WELY F7 AF
AAE B, (SypxE FolXTh vpAeto 7 o] &3k A AL T2 AN} =3 57 EF=
A 2Ho R FAFe o) yEH g /52 FF A 5
A2 B K B 8 6 F3td At olw FR(X=6) o nnaw—t- Ko = [ (ua/p) v/ (el p)
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wle & FoXH, SAA dsiME F4 H], Ky=K/Ky, & Fo]Zt}
wrel A o} 23l FAAA} BRI EFH O AT FAA < 7"‘}54 Fe v F FFEAFS
o231 Zol Folxt
Ding= ?\}I\gc . eI\G * (Sw.¢)ne “ Kng * dne 99
A71A dye £ 8 B2 e o]2FE AT wet olrigE Ay E2e] WY
wWE SIAF AR Y Ay Ak T Afol 2 BAELY] 9% wE B AlFolu). Thef
F7157td e delgd oz F7] WA 748 0]

gAsh BA7E ERE] A BAAS 24 Gl A @
thete] dAshar, shef ojego s 4T 5
et T Q= Qv+ Qo) 3Tk 7HAE S, & 53 F(Du=Dunc

. _Wx W 2—3
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9 2-2 A oA FFAFL AR AAAE ol TF R A AR M,
£ Falojol shed o] AL ol L¥Y LAPAE Eotd 48 & Uk Yoz w}
AR REoFIq o] gHE ol&gel WAAINE Co-60 o] EEHPoZ A}LBT. ol
£99 2% ZAAS, N(R/coud), £ T8 4029 FojAr)

_ X _
q7]4 X & Co-60 o ZAMIZCIL, Qc & o] AZY, 25 ¢ 71t 9 BA
49 Astolrh,
Co-60 yAo] o] 2Fe] ZAIHAL i AxH o] o] Fol3 Fejoll A o] 23 HEZ
F7 %2 Bragg-Gray 3% °]&°] &N g Fo] Foixic)

o

7]

P

Q W,
Duc=2e . e s, -6
Rt olege 2H2AY APo] 2e AV UANRTGY 2520 BT FHA
3o
(tenl0):
= en D
Poe=l Cualodw ! €7 Pwe 2-7
7 #4
£, ZANBORRE FHUBS AGs PHo) PEass o eds FHUTL
Dyc=fwc*X*Awc 2—8
ojth A7 fyo © FAMF-FFAF dBAFolH, Co-60 yA ol W3ty

(ﬂen/p)W]
C

fwc=0876[ (.Uen/p)air

2—9
2 FolRth 283 Awe T build-up cap & 0123 Bl A dojutE FxLe] 7Ha] B A
g BEAA oIt Ave & MR H Fo] o] Fo]A = build-up cap F o] & v 2] FHo
we} Z2A 0, Zeet ghS 73rle S o) Foh 1978 Bond, Nath 2 Schultz 7} Monte
Carlo & o]-&3t] AWtz oz gol A5 = o] 2FE 9 Co-60 yMol| g Ay TS
Albstgon, o] 23] 8 FA7t 05 g/em ©]3 FF Y FHI} 1 cc BE 2 0351 A-150
TE Ze}28 78 o] 23e] Ay & 0985 ol T, 1F Nath S® T Rogers 59 o
s AL BT 059 g/om, F-3] 1 cc 9 A-150 TE 01 23] Awe &2 0.983
osltt. 01%2‘394 HEFL Z2L42A0F YAIgE 2—8 e

Dt,C:ft,C ‘X Aic 2—10
o} %E]' 0:‘7]}"] TE 0]—8_—'@'0]] EHo]—Oq Ac= Awc = 7}’ g T %]\q
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AQE, oW, F4Y, BFY, VB, WAL

2] 2—5014 2—10 2R E 71A AF M, ©

W (r’len/p)t
Mg: NC M ftlc ¢ AW,C ) = (S\V,g)C ) [ (,Lt en/p) ] ¢ 2-11
ot}
gt RolE2EEAAM TAHE T4 A7 EFH e FTHALY 2

gz2d A BA FEAFE

(Sw, ) 9 WN KI\
D.r=Nc-Awc-fic dne® —zgi)’l\’ "W, K¢ *Qr 2-12

ojt},

ZARNEANAM U E £ 4N E AR g wALs | 53, AHEE,
collimator 2 HF Sl 4 B E yAlo] G4 Frkslo] or o] F 7hA WAL 4B
Fae7l thzr|® gEd dA FFa%E Aa (Ao 3 ARz Us Ba
ok durxo 2 AgHE gL We ZYLEI HE GE F A9 olede
AbgatE Aotk ST v Fage] ARe ol 48 AMEEe AE

5 ok
Rp=k{Dyx+h1Dg
Ry=kyDx +hyDg

4 Akl
Aol A F

= ¥
2%E 24449 FF49F D, B yAe #ﬁa Ds & 22

hURT_hTRU
. 2—15
Dx hykt—htky
D kRy—kyRz
G hUkT_h’l‘kU 2-16
o] ®t}
U 2 2
TE ol23e ANHo g Ariol o xAo] ZHEAY Ze A-150 oje &
gAgo g A2y o] °‘C} A-150 Zet2EHe ZEdgu JUdE g4 2 g TEQ
2etolze] Y3 E5E FHE FAS Y AT A-150 o 712 A Q] A FA3H| = Table
1 3% Zo9, ICRU <& V” vlg] g9 Bl o] of$ 7] i F 5279 kerma
vl 2 zajdof 3tk A-150 ¢ YEE 1127+ 0.005 g/cm o™, A Wyl Zr|e] net
At yalAls Gt TE Z1dle A3 E5 43553 & A8 ol FYste Aoz
71829l A% FAH= Table 1 o) VErI 2w, CH, © 64.4%, CO, : 324%, N, . 32% 9]
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TS AFEXA Y AT

Bdulm "ol Aol Mg ol #2 FAA g FAHPEE FAAII 98t vk
Higog Aol Yot ob2 2 714 (Ar gas) & B F4 A 0] 28 Mg o] &8¢ F 371
98t ALg-3tich

Table 1. Elemental composition by weight of ICRU muscle, A-150 plastic and TE gas.

Element ICRU muscle A-150 plastic TE gas
H 10.2 10.2 | 10.2
C 12.3 76.8 45.6
(0] 72.9 59 40.7
N ’ 35 36 35
Ca 0.007 1.8 —
F not listed 1.7 -

Others 1.1 — —

145= 223 e g9 5742 o] E
1 7]}1] Woll A ol &4 MAS st Fad Hd AUA(Wy)

2) ZiA ol 3t ol 27 Ho HF

3) 42 kerma A5 ¥ (Ky)

4) A yAo dE TN FoF FHTE (ke ko)

5) e }?_74 Al &= (dwe)

EE QAN FAFe AFs] 2A7] AT HE FHANY 29 EFo 2R

L RA Ws @SS o188 Bart Atk 2 20 MeV o4 £F AN

=

Ir

| 3 Apme BEow Qsle] FHFAHALI Z13th B A FoAe
A 2t 227 HEE9 GOz AAPMOA J4g AEE FE 4%8}2‘;9_“4
BA o2 ECNEU & ICRU M9 A58 AHE3tATh TE 7148 9 Scc B FUT
TE ©]&3H(TE : TE o]&3)el & Wy = Co60 vy & FAA el oisl 292J/coul <}
30.5]/coul, Sup = 247 0.994 ¢} 1.013 & AHE-3E AT K
ZAzto] tE kerma ¥1E 095 & ARSI Yot ke
e AR AUAE EAHALERZ 0993 & AHE SR
YAl 3 SA3e] A SHAER Ar 7IAE
o] o dial 0219  AHE3EIA) dy & HH
7NHE Ay 229 W wE PAF AT o] A A dhol] thd 2
A

1r

3

H,
+ 5c
ul

iy oft [O

=]
s
jui
=

rzf

Aoz oleda 27} 1e, 0.1cc € o 22 0970 & 0987 & AAE AT Table 2 &
RALAANE 93] AL 28 F HEES YR Holt
3.3

7h yd 24
2z AL 2A7) 93 Co-60 vy 22 1C-17, IC-18 2 IC-17M ©) 5 (Far
West technology) ol tiated @A HALE A A QT B A 71E0] He 1C-17 o] 27



AQE, o 5F, 7Y, B4Y, AL, WS

codll HaiAe SHEAA sty FAsPem i o] 2FEL IC-17 oS
NEez AAHB AN AAH ez A AT IC-17 o] 7 Feheol IC-18 ¢]
2301 AP FHZ =Hof AT, AEL 2FF/HEAAA-150 2oz A
AHAo o] 2F £O 2 TEZIHNE FUE F A= A H QT IC-17M °] 23 (2cc)
< 7 Feoln sfavlg e R AFH U, Ar 7IAE FUE F =T AAH AUt
Table 3 & & A7olA AHEE o] &FE9 ALE Yetd Holth ZZHALE A=
T olE o2&l TE 719 Ar 7IAE 2% 5cc 4 FY3ATH

Table 2. Physical parameter for neutron beam dosimetry.

Parameter Gas : Chamber Value ’
W, TE : TE 29.2 J/coul
e Ar . Mg 26.2 J/coul
W, TE : TE 30.5 J/coul
e Ar ' Mg 26.4 J/coul
(Sue TE | TE 0.994
Ar ' Mg 1.140
(Seods TE : TE 1.013
Ky - 0.95
Ke - 1.004
kr TE . TE 0.993
ky Ar . Mg 0.219
1 ec chamber 0.976
o 0.1 cc chamber 0.987

Table 3. Specification of ionization chamber.

Model 1C-17 1C-18 1IC-1"M EIC-1
(Far west) (Far west) (Far west) (Far west)
Tvpe spherical cylindrical l spherical extrapolation
P gas flow gas flow gas flow gas flow
. TE plastic TE plastic . TE plastic
Material (A-150) (A-150) Magnesium (A-150)
Cavity 1 cc 0.1 cc 2 cc -
Volume
Inside
. 12.7 mm 4.6 mm 16.6 mm -
Diameter
Wall
Thickness 5.1 mm 1.6 mm 3.1 mm
o =

FHAARAEZINAN GEHe SFGALAY A#&ZFd = TE | TE o] £3(C-17)# The-
rados AF9} RDM 2A electrometer ¥ RFA-3 field analyzer system & ©]-&3}gth
oyd 2¥=

EZAANY vy LHAEE ZAY] Y3 TE . TE o] 2F(IC-17) 3 Ar : Mg 0] 23H(IC



£FAAAY HBLE B8 A7

17M), RDM 2A electrometer 2 RFA-3 field analyzer system < ©]&3lqt}. 2AMH =Z7)&
10X10c B 20X20cm, SSD + 150cm & 31201 Zkzhe] o] 23S RFA-3 o 25ty
£ #" 9 25cm, 5cm, 10cm % 20cm ol 338t} Flattening filter © FAMH
2717} 10X10cm 1 B¢ small filter & AHE3IA 2™, 20X 20 &) H - large filter &
AH§EtTh 2t Zlolo] ME] L Table 28] EAHFE o] &3y FHFoz itsin
4 2—15 & 2—16°) Wt SRS Autde 3 FrAFez FEssth
2}, Zlo]l— Mg MBS
LAY ZAE FAFEY Hol -7 WE-g = TE | TE o] (C-18) %

RDM 2A electrometer ¥ RFA-3 field analyzer system < ©]&3lqth. ZAH = 7| small
filter & AF8-3F 6X6em ~12X 12cm, large filter S A3 10X 10cm ~30X30cn o1 4 1cm
A F7FA 2 SSD & 150cm 2 3t o m o] #F-e o] 238 RFA-3 o 3 A1# 1.5cm,
2cml A1 30cm 7HA] 1cm 4 o] F 3t A A &g 3k vk ol 4 %3 2 o] = extrapolation ©]-2 3
(EIC-1) 2 TE Zet28 &g o] 435t 29 A9 o)A S35 ] TE Set=H
& 26.35 mg/eni~1121 mg/em FAIQ 849 gFe #o 2 Ho] glon M2 233t EIC-1
ol2% Ao RaA3}HT} EIC-1 o] TE 7IHE B 5cc ¥ FY34h
u}, Qutput factor

AP A7) & 7]E ZololA o] d&dstE TE | TE ©]- 28 (IC-18), RDM 2A elect-
rometer 2 RFA-3 field analyzer system & °]83le & 8 W AdzZFH gz ol9] 15cm
Zolol A SA 3t A Z7]5= 150cm SSDI A small filter & AF8-3F 2§ 6X 6o ~12
X12ct, large filter B AF8-3 7% 10X 10ci ~30X30cH o] 4 Z+ W& 2cm B Z7FA Ao
v}, THAMSS

EHAZESS J4F o] 2A(EIC-1) & TE : TE o1 (IC-18)& o] &3l A3 Ao}
EIC-1 o]&&2 Zaj="dl e o] Hx3ion, ojage] THo] J“E*-J 97
YA} =E StHTh TE ! TE o] 2F(C-18)> & A" Ul 15cm Zoldl 4A3Ad. &
A FLSSD 150 cmel M S AN e ™, ZAPH A7) F small filter & AH8- & 6X 60m ~12X
12cn, large filter B AH8-3F 10X 10cw ~30X 30cmi o} A} 2cm & Z7FA1 718 A RDM 2A electro-
meter 2 EXE %S ME vadte ALEHTh SSD € 150cm = T
A}, Beam profile

beam profile & TE : TE ©]2%(IC-18) 7} RDM 2A electrometer & ©] &3} 235}
ol&35 & AH U 25cm, 5cm, 10ecm 2 20cm #ololA =8 wao 2 05cm 4 o] F3l
ZAEA 23359 th SSD & 150cm 2 st FAME =7]|E 10X10em 2 &gtk
Znt o a

FRAANETANAN HEEHE £FTAAMY A @ A= %E% EA37] At =3
T7HE R A-150 Eagoz AFHE IC-17 o2 F, 1 oled % rmlavgos
A= 1C-17M o] 2 &ell sl TE 714 2 Ar 7IA & £ bee ”4% FA3HA Co-60 y o=

wHY L AAIF A3} 1C-17, IC-18, IC-17TM o] 23 Z+ztel] taf A AL ZF WA A5 (N =
2.972 R/nC, 24.02R/nC, 0.949R/nC ©]%152, F 7] kerma(Nx) & 2.613c¢Gy/nC, 21.116¢Gy/nC,
0.834cGy/nC ¢1slod, & g F54%F TAHA S (NDE 2.803¢Gy/nC, 22.651cGy/nC,



MGE, o5, FHY, B5Y, 450, WS

0.895¢Gy/nC & JElytt)
&SR old & yHe g%’lﬁt 25cm oA 7HE A e} ZAME =27)
10X10cn 2 20X 20en ZhZbol A 124% L 134% ©14 o™, 20cm oA Btk ZA veR}
10X10cm 2 20X 20cm EFolA 19.3% o)Atk £FAAA Y Holo] }E yHo LFEE
Fig. 2 o] YR o] 2R E2RE 5449 v 295E Hov} 7‘01@011 u}-2}
F7hstAon, ZAH A27F ARAFE S8l 23" yA 9 205 t Jones 5%
A7 9} v udte 42t A el oA B AFoA AFRE Ar: o] 23 (1C-17
M9 ke &g A3ted BoA Hdxd EA7 9D Ao JMEM, %%9_291 A
KM= HFLA ooz FAA e FAL T} 718 FS Geiger-Muller coun-
terE AHESHH Boh A& AL @ 5 UL Al
2;‘—73011 °‘°M 2 ooz A4t Yt

ol Ao Aol - WEES Table 4 o e
WAt Hdl F53%3A dole EoA 1.32cm otk 10X 10cm 715 FAVA Y 50% A2
Zlo]E 14.8cm °l9tl oA FY J1E L HEET Qe ulF YAE gEydn 2t
AR 3T 6X6em L 30X30cm 2719 FAFHO} thE 50% AP Zole 27 133em 2
184cm 2 ESAHAT %*éz}*u Zol-Hdzg A gs X—A W B Zhﬂﬂ
o82E MV X— A3 ¥)&3

X—42] Zlo] ~ Mg W& go 2y B2 2R M= £ 2R
A vebdoh o)Re X—Ad vla) FAAANA T Aol Wo) By wEa
Aoz Fordd,

.\;i
s

Table 4. Central axis percent depth dose of neutron beam.

Field size(cmxcm)
Depth(cm) Small filter Large filter
6X6 8X8 10X 10 12X12 10X 10 14X14 | 20X20 | 30X30
0 41.6 43.1 47.0 47.4 46.5 479 50.7 54.1
1.32 100 100 100 100 100 100 100 100
2 98.3 98.7 99.0 99.2 99.0 99.2 99.5 99.6
3 93.0 94.3 95.2 95.5 95.3 95.9 96.4 96.5
4 88.0 89.7 90.8 91.5 91.0 920 92.7 93.6
5 83.5 85.1 86.5 87.6 86.8 88.8 89.8 91.1
6 78.9 80.3 818 83.4 82.2 84.6 85.8 87.4
7 74.6 76.3 717 79.8 78.0 80.7 82.8 84.5
8 70.6 72.2 74.0 75.7 74.5 774 79.7 81.1
9 66.4 68.4 70.2 72.0 70.8 73.7 76.2 77.9
10 62.1 64.2 66.3 68.1 67.2 69.7 72.1 74.6
12 54.6 57.1 59.3 61.1 60.3 63.1 66.0 68.3
14 479 50.3 525 54.4 53.3 56.2 58.9 61.8
16 41.6 440 46.2 48.1 47.2 50.3 534 56.3
18 36.0 38.3 40.9 42,5 418 448 47.8 51.0
20 31.2 335 35.9 379 37.0 40.1 43.1 46.1
25 219 239 259 27.6 27.3 29.8 32.8 36.1
30 14.3 16.1 18.1 20.0 194 22.3 24.9 28.0
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Table 5+ ZATH A7 W& ZHo] 1.5cm oA A F 2l output factor & ERE
Ao 2 small filter & AH&3F 6X6em~12X12cm o tf3te] 0.908~1.049 Ao 1, large
filter & AH&% 10X 10cm ~30X30cm X E 0.872~1.15 2 YEGT
AN FE2 6X6em~30X30em oA Huo) Hake] dFte] 41.6%~54.1% ©] A H(Table
6). Fig. 3 & ZAMH Z7] 10X 10cn oA 25cm, 5cm, 10cm E 20cm 2 ©] 2] beam profile
& 2 aFPolt). 25cm Holol Al horne effect o A FA4AE AFRG FAE0A
4cm A9 Aol 75% EA UERLH, 5cm ol e 57% =A Ve Flatness
£ 10cm ZololA 7} HekstA et

oo ANESERHE HFARNY HAFEIEHS Fodsigon do2Es 554
Mol T e yH LIEE B35 Y3 AFE AAgaz dd

2

Table 5. Qutput factor of neutron beam.

Field size(cm) . Output_factor _
Small filter Large filter
6X 6 0.908 -
8x 8 0.955 -
102 10 1.000 0.872
12 X 12 1.049 0.921
1414 - 0.960
16 X 16 - 0.995
18 x 18 - 1.025
20 X 20 - 1.050
22 X 22 - 1.072
; 24 X 24 - Lo
J 26 X 26 _ 119
| 28 X 28 _ a0 ]
i 30 X 30 = oo

Table 6. Percent surface dose of neutron beam.
f

Surface dose(%)

Field size(cm) Small filter Large filter
6X 6 416 -
8 X 8 43.1 =
10 X 10 47.0 46.4
12 X 12 474 471
14 X 14 - 47.9
16 X 16 = 48.7
15 % 18 _ 49.7
20 X 20 - 50.7
22 X 22 = 52.3
24 X 24 - 93.0
26 X 26 - 535
28 X 28 - 538 3
30 X 30 - 24.1 ]




AGE, o158 748, dFY, A%, W48

rhy

ATANE FAAAREANA B2HE Fo) oA 50MeV I SFHRAL
3 Y R 59 242 T3 SR 297142 #5992, @A)
BE

8

Ao MW NF BT AR ZBAE ARISA
. _

=]

e 2 EA Y AF EE EHS H3to
2 AR I1C-17 & IC-18 °]&&, #h1Y
Ar 714 2 RDM 2A electrometer 52 AH&3t5oH, o

1. SFAARA EFE] JE yAe 28 E VIEZAH
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Abstract

It is mandatory to measure accurately the dose distribution and the total absorbed dose
of fast neutron for putting it to the clinical use. At present the methods of measurement
of fast neutron are proposed largely by American Associations of Physicists in Medicine,
European Clinical Neutron Dosimetry Group, and International Commission on Radiation
Units and Measurements. The complexity of measurement, however, induces the methodolo-
gical differences between them. In our study, therefore, we tried to establish a unique
technique of measurement by means of measuring the emitted doses and the dose dis-
tribution of fast neutron beam from neutron therapy machine, and to invent a standard
method of measurement adequate to our situation. For measuring the absorbed doses and
the dose distribution of fast neutron beam, we used IC-17 and IC-18 ion chambers ma-
nufactured by A-150 plastic(tissue-equivalent material), IC-17M ion chamber manufactured
by magnesium, TE gas and Ar gas, and RDM 2A electrometer. The magnitude of ga-
mma-contamination intermingled with fast neutron beam was about 13% at 5cm depth of
standard irradiated field, and increased as the depth was increased. At the central axis
the maximum dose depth and 50% dose depth were 1.32cm and 14.8cm, respectively. The
surface dose rate was 41.6—54.1% throughout the entire irradiated fields and increased
as the irradiated fields were increased. Beam profile was that the horn effect of about 7.5%
appeared at 2.5cm depth and the flattest at 10cm depth.



