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BEOWHRKZM 3 IR Y. ZOBEFHIBFHEFIC
BEZLO2OTRILEVREZRL2X>ry T2k
EAFET 2N EES, ZOMEIC L) BFETD
BE2Xx v 7R LOBENBLIZ 1 BICELEES
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FOREFZHEALT, FHETE y BoOBEZSHEEL
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R) »%Co-y #iz BE & N2 8, RINERIZ
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(We/Ws) X (9.6X1073Gy) I2% L WhiEFEEc
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—7%, C-CO,EHEFEAH 1 R (IHEAL) 12k > THES
NLEBCNT 2T & y#UC L 2 EBEDILClE X
ANTHEZ6N5.
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BRI OFHRIEMBTH 525, MEFHEAER CEL L <
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22T BRI AHREROBUMEIC & 5 HEEE
IZOWTRNTE L REREPETFICE 5T, 2S (n,
D)2PRIGERIT. ZOMIGORIE#FIZ 4 ~10MeV
DIANX—HETIZI—ETH S, F72, EHIN
2P HESZICHEE N BEFETH 5720, KOt
TRFNGAENE=F— L THEL TS, REIXZ
DFEIED L & W EH2.5MeV TH %726, #HF O
FORBEPAET B2DICIFHETEAZRANLX— 2
R PO TDOERPWEE 4 5, HREOKSL
& AFHEEIE LT, *Be(d, n)BRJEH» 6 DHME
FDOLBAIT DOV TR D, ), g% 100/EFEEIC
JERME LR L T2y b (6mmg X 2m/E) D<K 1),
AU YET R RS L, B SURHILI A4LT200°C AL
IZINENT 5, Wi 7 B T LS B SR A7\ W32 P
DBMIBELDL, ZN%e GM FEBES A 7D A7
o—A vy —TiHllT 5 &, \wE, a (dps/FiiE 1 g)
THh o723, 2.5MeV LI EoiE g T o — Rl
ZEEDITRATE 2 515,
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4 . HEFMEIZH T B Micro-Dosimetry (w4 2
aFsxry—) OFIR

2RO BEE V) LIRUEE (FLVAHE) DOz
L E2FkY 5. DI, D=AE/AM TZEFHI 1, AE I
WEDERER AM ICHT 2IRIN=Z A VX —ThH 5.
T THEE ke 2R EIR, DAM DBGETIC BT 5K
s, @AM HOkE X, BLUOBNZALE—D
JRR & % HEERNE—FTH 5.

BT ODWEIETH 555, FIHRE I B AR O
B (EE, =X —) oA (B X URES6)
D2ODOYHEIC L > TR E NS, BIEDHEITRE
— DRI RIS 2 £ sk (RBE) HYBUH
MOMEIAKTE L TRECZEILT 5 & v ) EYRIRIC
BiT3, wbwa LET %R & DBGETE DEEMED
P LRBEMEN TN B, 2 LET 3R Z R 5
72812 Micro-dosimetry 2B S 7z & T L,
BBED LM OBET 2 BIRIT, FE—EEIC X,
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—73A (ERRBIZ 77—V ) 12, HER&EIEA B,
B2 — N TORNGREZZ T O & L CERI L
WEBAICHIET 5. ZOEEDREEIIRE KRBT S
fedD—HlE, >—-VL+ (IH-V L4) MEDERICH
Bit# (F 72380 ERE) QLMo iR %
BATLHAICHLT 5, ZoARE—REIIMEE T
LHERER AM DREZ2DEN FITKET 5.

Kic AM OKREZIDMBETH 5%, XD=AE/AM
T AM Z2ER/NCT 5 Z L I3WHEICERY» v, T
bbb, DEABO AE/AM OMIREE L TEET 2
LOTEZW, AMPHERENS (2L (20K
E S IBH R EICIKET 52%, 2 2 2885 55U
ORIV E ), > T AMHPTBEZ % 1K
A EAER (primary interaction) O /&< ),
1 KRB = & )L ¥ — AE OHIZFEEBENE Y 12k &
THEO L EZRTLIICE S, 2D L) b,
RNTERIND &) LRI ERIZPHEL 252 70w
DT, EBEDZ X NX—(TE5DfEE %R § 21234
SEETWHERE DL, ZTDL )T/ AM RHLL 7%
WA, B BRRE (EMIA S —LT) /h& v AM D
AN, Wb 5 FrE (local dose) IS L, KD

DM E (depth dose) ZEDHlIIc A HLNS L5
CHAEHWLN TS, ZORAH=EE Micro-
dosimetry 2Bl % Mlcro dose (=4 7w F—2)

ENMADBIRD T Z LICHEBLZTIUTZ 5 %\,

1K 2 ILX—A15. (prlmary energy transfer)
i3, WbWwas A X—48%, fHikRE, LET &l

HICEREICBEEL TV, INFoWHEIX, BE
TRERTIE, ZNETNDOBEDRNCTE L v ) A
O TN b, WEMBRT»HLEZD
%E%i_iﬁi’é LE, ZOYEBEHRTHOZANLX—EK

, FEYEDOR N ICHEQ L EERL, ZOaEkE
%Emgéﬁ WL L NUT R BIFERE(L S, Znx
FIVX—382 (energy loss) D#iEHAY4045 % Landau-
Vavilov 352 & v 5, Z20—Fl2X 6 I2RT., ZDX
T, Ay F%) energy loss (W W % stopping power),
Amp?® the most probable energy loss IZFG3 2., =
DD 5, WEDES WL UL 513 L, energy
loss BATDGEITKE LY, App & Agp & DEEDRE
B2 D 5. Z0BZ45.3MeV proton T Si
target (0.127 g /em2 &£ 0.019 g /em) IZXHET 5 L D TH
305, WEHRAEWFIC BT ZEHORE ZZ, ZOfl
IBIT B INIZERITNEDT, FEEIW 5 XTIk

B B HEEHC B 2058 93
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7.0 ffmxv
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BIC b WIRES BB Z D BRTE 5,
Micro-dosimetry T 2) ML T2 AM HKE
SFMIEA — 5 — (~# ) P LB A% DT,
—fic AE OfiidflHz o AM BRI L TRk E i
FHW 5 EEIRT, ZOMEHIW 5 X & %9 D Micro-
dosimetry DIFFEN R DK E ok b T b, &
2OV 1 REJHEER D E— 8 (FEH) Th 555,
309 INFE THERIE &\ ) & AT BRI T O RLIE
el LET CERSINLIEMMNPWHE KL T
IANKF—RINEZFR L CTE, 2L D) DE
AT FERLF OWE & OMAEH O KIS, BT - 5

T EHEE AR I £  BHIERE, LET I RHd %
LOTH B, DR TEEWHEOMESORER, 1

RKOHEHAEERHDE— P34 F TEZ LN Tz nk
NIZZICEHETH D, 5 DFEERED B R IER
~DEGEBIHT 5 Z & 20 5D Micro-dosimetry
DEIFFYEL 05 ThH 5 ) 10, NE—FUH#5 (n-y &

) LV O BRTRE 2T 1287, 4SS btz
FNE T %, BTy SHRES COMBEFHE~EA

LTATE 12\,
5. BEDOHMBER L EE

X 7 i1z Polyethylene, [X 812 Steel THOZNZ1,
Total dose, n-dose, y-dose DT %2 T,
REAEWYE TH D Polyethylene TliE, FiEFITHL
TB L Z10em/E T15%, 50em/E T2.5% DFFHIC & £ &
5. L2 L, Totaldose T# 2 5% &, Polyethylene T
1250em/E T 3 %52 7% 5 %%, Steel TlE 2 %5&IC% 5.
BLIZETANX T BIZHEV, Total dose Tl Steel
DFD, IRF—FREL D EFIEFEINDY,
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8 °Be (d, n)YBRE2MeV hFDFBMHE (8)

o Twb, —F, ZEBICONTORMIIEIRE TN
TeEBARER AR 9 I2RT. #£15emDZIC 5 emD R ) =
FU > & 5emDEk % T HIC E a7z RS AR T
H5HZEGIroTz, TIUL, BADOEDFHETF & D
JEREELEL (in-elastic scattering) 12 & V) FEFoH
ANF—2ET I, RKOK)ZFL > TERZANLY
—HEFEZRINGT 5 & & iz, '"H(n, y)2DIGIC &

Dy MERETD., 20 y BERDETH 5L
FIEHELEDICHEIANT T E L OFHETFHT
ANFX—HIRIT 510,

FHENCAE ) BIER & L CHFiliiE (RELE) Ol
ENH D, PHETFORIMREIT D ) —EHEZEMET
WEI NS, LL, BHE#EDB LD S 13—
ZeiE L ) SMRELMETNETH S, HETLLH
727y, Sl (3 R & I SV R QF (R #ifit
HRK) #® T2 Lickkdon, ZnQF ik
HEFDOTANF—ICBIFRL T3, Rossi Loy HplE
BEXHWTLET Sz llEL, Zhr s QF 23K
HEMEIITONT S, ZOHETIIHEHENEH
DER DR THOFHD QF 2PREL THBWT, I
ZOETOPIGREZFT 52 L2 & » THil=E%
BT 5, TR EEED B HEEEZ b, REIIY
DT EEDEMIEKRINE R THENE ZHE
BT, A, ERMIZIZ Rem-counter & 9 7
WA LN TV,

HET S & DEAERE2E 2 5 &, WHEHEK
T3 IRFDORFIEIC & 2 HERKEL, D 5 W ITHE
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BT 2 B 250012 & 5IRINEED D 5. KERTF
ZRFPHEFOERICFLWEEZ OB LK
NTWwaedH, GFreEELzfEFiE—E0EET
FOIANK—%FH1/21FK5. 20T e bK
REHEDOEWEIIHEFOREIC iﬁtf%%ﬁb%
BTHsE., —RICHETOZANLX—2EHL L5
WCHERELO BTERE XA L, FEMMEEELYS Zﬁg% i
b, BE-T, BRETRETETOKE WL, #%F
THE SN, RS NP EFEEFES DN K
FEECBUWHEHICL) SHICHESI NS, HEI N
7o HPEFII Rk 2 T R F I RN & 1L 5 25, %O)F”‘
I v WO FRET 5720, FUETHROERICIZT TR ¥
MROERD BETH B, HEF L ERT 51 Ji, M
FOIANX—%FET 2 UEIH S, EERPHETIT
WrE b CIEHERGELIC & AIREOMELI T, L NIK
I AKX =27 BT DI THERELIC & 2 3k 2 3217,
eV FHIBOEGE P ET, BT (~0.025eV) I27% 5
ERPEFAEIC & o TR S 1, i v 2§ 5.
Z i TR LT, FEREBGELITIRIRE )k
EVERRHETHRTIEL, DV TEELKTETEES L O
FHAE W AR O Hi a9 K & W EKTRWE Tkl - TRIN S
FHDH L\,

CDEBZIT-7129 A4 70 b o EREe /N -
T I — 7R, =7 Ry NI TR S L
TBY, BFROKRZBRWCIWERLRENE H Y (3T
War7)—FThsb, BREZFROBIER DR S A
HhEHE COEMER(THE, ¥—7NTHEL2 DM
Hri ) O CERTEKE KL ZTRIERED#HN 2T
ICE X W B g 2l > TR S Nz oL 2 & JIER
2 520mBEN - BIERICH B R — T TR L 72,

TNRTCHOERT, HEZFHFEZRAPEFHK & HEAH
BFZANX—D/LENSE M, Thbb, MEK
FDOHEATHMIZE W72, Twin-Chamber, Hurst b
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Dose Estimation of Radiation-biological and Radiation-chemical Actions
— On the Mixed Fields of Neutrons and Gamma-rays —
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It has become very common to utilize fast neutrons other of Xrays and y-rays in researches of radiation biology and
radiotherapy'™®. For this purpose, apparatus, such as the cyclotron, the Van de Graaff accelerator and *T (d, n) “He neutron
generator are used as neutron sources. The materials are exposed to not only neutrons but also y-rays, mainly, in the main
beam of these apparatus. The article has discussed the dose estimation of the interaction, on the mixed fields of neutron and
y-rays. The importance of these dosimetry has been emphasized in radiation chemistry and biology. Nevertheless, it has not
so far appeared hopeful to fine an ideal method satisfying all the conditions demanded of these dosimetry.

For the dose estimation of the interaction, on the mixed fields of neutron and y-rays, including the design shielding
installations with these apparatus and collimators for exposure, it is necessary to know shielding effect of several materials
for fast neutrons. In this field, Maruyama and Bouts® have already reported on the attenuation characteristics for 15MeV
neutrons. In the present paper, from the viewpoint of mixed radiation field, the writer examines the attenuation characteristics
of several materials for 2MeV neutrons from the °Be (d, n) *°B reaction and 18MeVneutrons from *T (d, n) *He reaction.
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