[ 09 | BEAHER R & B

[ 09-02 ] BEHRIC & 2 EME

YRR OERRE

RIFXNF—E (LET) - EWFHOBRE (RBE) - BEHR
HERY (WR)

<BE>

BEHEDTELRIC L > TEMDIRDOWRAELRZ D, CHIREDEWERMLZEDTH S,
FTDEWEENICHE L THLDL LEEDHIEYERNWRE (RBE) THB, BE. BREICLT
WA AR E BEBEHRE N ERICE LR EE X 21548, BIEDORIGREEBREDRIIFET
Ho>/ETHLDHT,

<EHFEA>
2002108

<FX>
1. IRILF—H5 (LET)

MEHRDOMBEDEBWIMAICE > TET E2DTH 2 DD, BEHRIC K 2EMMRIT. HHHROT
RIF—DEMERICHERNINZ ZEICE>TEIERIIND, BREINWAEZEMIISZONDK
SOOI RIF—EF, TOEMERICET BB EREDEICEI >TRED, &EZHHA LK
IHREE S A DMEHRTHoTH, & AITofRE XHR, yiRE TREBMOI /7 ORTMAmHIE
5, RSB RLRBEZSZ 50, XEBPVIRTIEA A VIFLIVERICHRET S (H1) , 22
T, WEMFORMIE > TEARIZYICBANICEAONZ I RILF—EZRIRILT—{
5 (LET : Linear Energy Transfer) & W, ChEBGHEOREDEWEZBIZET 5,

MEHEDIFE BT IZ1kgH Y ICTRIRI D TRILF—DREBIGY=1JkgE W >/ L S ICZXHo
TESHNREDTHZDICH L, EEOEMERATIE, BEROIVOLREFOAEDEWNICE 2
T. A—RETHOTEHETDORHFBENSOEAONBMENEL ST %,

2. EMEMWREE (RBE)

ZITIDEIBRBEHEOREICL 2EMMNROREIDEVEZENICRIEE LT, £
BIZhRLE (RBE : Relative Biological Effectiveness) AW 5N %, RBEE (&, BREICL TWBK
EHEADY, RZERSHRA (B Z 1. OCoyiE» X#R) ICHARTHBOEMWRE S A 2N 2 HFT
HOHLLEEDTH, ARECEYRBYZEZZDICET BN EANDIREZETNETN D"

(y) . D(y) £9%&, RBEXZDIEEDHLLETE A 5N 5,

RBE (A":Aly) =D (y) /D" (y)

EAERIHRIE. BEHREZICHE W TIF250keVD XIEE B WS A, BEIFEEDXBRE I
OCoyIRMN AW ON B, BlAIE, FHDOT I RICHRABEABI TR TREN., XiR (EEREHR)
T8Gy. HMEFT2GyTH>7IFH. RMEFDRBEIK 4 IZ72 5,

3. RBE&ELET

—fRIC, BMEHED T RILF—DNIWFE, FLERAFOEENPKIWITELETIIKEL A3,
K2, H3ICRTELEIIC. YORADERDEEETPEIE. FL-E2FEYWOLEAREREFLE
NTNE ER2EYRIETH ZH. WITFNEH80keV/umfTiIEDLETIE % £ DREHEN. &K
DRBE{E%#~Yd, RBEEICHEARIFIARFE L TIE, LETUAICEHYDRKE. EEHEEOMK
=, EMHROEHE. RMTFROER, BERLENEBTON B,

BEHEDIRERAZL 2 2E. AEDHREZRF L TEEZTDORSIICENAONE, —RIC,
BIRERDADEEIINIV, CHITBHPICEENI RO EEI LN, BERPRIL.
BLETHEHREZ B L2 & TITIIKAE K, SLETHEHEAZRBH L& I IEELL AL (K4


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1242.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_458.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_443.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1011.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_829.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_2800.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_374.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1100.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_729.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1631.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_134.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_807.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1420.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_599.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1044.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_475.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_477.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_2781.html

) o MED T, REXRNEADT BIFTERBEIIKELCARS,
4. MEHRERE (WR)

INETHRARAZEL DI, RBEIIREXRVCEYWRDOER., FLEYIROIVRRA VM2 E
ZICBLDREICLYEILLTBETHY., EHTIERWL, ZI T, BERERELIZZhZThoOMEt
RO —EDRBEEZFDODEREL. TOEEZREICLZ2EYERDEWNEH LDLITZHICHWL
5, INEBRIHEEERE (WR) EWSH, Zhid, BRE BATMELSLD. RBEEDR
2?1|ELCSEL\1|E7%ﬁHL\TL\6 (F1) . RIRZICHEHRTERBENMNIZEDERHFELEE W

Do
BE. BERREEREBUIZ1991F URTIEIRERE (QF : Quality Factor) &Whh TWic,

<BEES 1 bIL>

TR DHRE A~ DFE (09-02-02-07)
HEHR DM R DEE (09-02-02-08)
TR TEr B2 FR 2 & Rk E 4R %X (09-04-02-02)

<BEXM>

(1) It {56 : MEREME. BKEE (1993)

(2) WO Bz : BMEHREEY. BEHMRE (1973)

(3) ik RF : 2 TFHRHBRENE. RRRFELKRS (1972)

(4) E.J.Hall : Radiobiology for the Radiologist 3rd Edition J.B.Lippincott Co. (1988)
;5);';(74 ‘/)I~—7°T%%% (BR) :ICRP Pub.60 (1991) . EFEMRSTIRFIEZESD1990FH)
=1 = (1991


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_459.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-02-02-07.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-02-02-08.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-04-02-02.html

K1 BEHBREERE

W EtROiERES T ) L& — D EH TS THRR =R, Wi
...... T N T o
E L UEa— T TRNTOIR)LF — 1
...... T
...................................... T e e R—
i 100keVERBZ DMV E T - 20
7 OMeVEFRZ 20MeVE T T 10
ff 20MeVERRZ S - 5
RS FLIADIET. T ILE —hioMevERZ 550 5
TIL T THT i ELE. BB : 20

[ | 471 — 2GR ICRP Pub. 60 (1991), @ﬁﬂﬂﬂﬁﬁ%ﬁm
19905FEN S, F1.2=(1091), p7?



O=<F PO

¥

.“l.f

1 JO3F A DNALT-AIFKEDREMOME4EEIRT5H
SLETRELETRIROFE 4T S5 A

[ ] BE 7/ —1 2GR ICRP Pub. 60 {1991 HEEM SRR EFES 201990

FENE. FL.EA991), p113



A e OAF LUy abboirmikRyE
v o XDAGNE. BMIgOEEKT

x IR N
0 BEEEN
20 o AIBEB/r A
+ AI5EBs-1 ES LT
10F v 1177 N -
A $ X174 77—
N (*: FRIFIARD) / e A0
= s/
= L " l_=
L g ]
[ ]
1.0 |- = e 9 % g S u
I \
i
- 60Co 250kVp *H 14MeY 93 SMeV .
0 Tlﬁ )c%'i ﬂlﬁtlﬂ'rlﬁ’— EPTIEi a#li“ﬁ
0.1 1.0 10 100 1000~

REHILETL (keV/ 1 =70

EA2 TV EPDRIGR D AQEBGOEEE TV aFEPOFEREEIDICHNT,
LT bEI80keV/ & m{TIAOLETIEE b O FiEH AN RBERE TR T,

X2 FHlRErSIRICHTHEERGFRORBELLETORMA G
[CHM A 5 S FRASE YT, FRAZHRS10722F), p174




RBE

a0

O O+
o 7IEF 7o 2GR
AR 8 D
Q /32732 I\T
10— " BE=E 7
= ¥ AN AEE) yd
1.0 —
B 60CO 250k Vp 14MeV B9 5MeV
78R > T PHF  afif
0.1 | | | | ]
| | 1 | | | | | | | | | | | | | | | |
0.1 1.0 10 100 1000

RIETFHILETL keV/ 2t -7

E2 7T PRI AOEGOESE T VESE SSFHPOREERERIIECHLT,
LT BEI80keV/ 8 m{THAOLETIEZ b D FHREN = AP RBEIEE T~ T,

X3 EAREEFRICHTOSHEBFRORBELLETOR R
[HA B 5 S FRUPESE DY, RRAFBRS(97225), p.174




2k

RBE[J§ 83
2)) > W et
HICEATS
mILET )
Bag X
=\ g;

{1 ETHG1ER
e

FTEREONE

BEEOMTI

LR (C S oREI—f (RSO A0S0, o, BE=RR, {ELET,M[EIIHE
BEEILI- - X (I AEC AL ETHUHESE BHUIC S Z (IEL <A, - TREXhED

TA5(FERBEIIAZIS,

|4 ﬁiﬁbnt[}ﬁi@luatéi?ﬁﬂ]%ttﬂ)?ft
(ICRPB LUICRUIZXITHARBEEPFIEZE

SEREE196312LD)

[ IO - s ER. B HRiE(1973), p158



