(05 BEHRRE & AR
Bch DR EE
FHICH 13 3 B
FHBSROLBHRORR

<BE>

MM ERECPFERITTIOREEAMET S 4BV E LAFHBIHEOZENET (FHF
ISR ICFEI2BMYUBEHE. BIEK EEH O TYEMABROER - SEElLE. RIRLE
2EYEHNHEDEE - E2ICKELLZNTES, JYEKMICZIE, BIEICDOWTIE, FEK
FHRRIET T PRI FEETEORBBLES LV TN O 2 EB & T2 WIT < REAMOEHEMER

. BFHIOVWTIE, SLETHRHEOEREXRPEKIIK OREAMB L UVUZENICES T HRE
(HIREXRYR, BISDE. MR VT —WREF) OMBRBIAI’ETELRFEELLTET LN

%, IBEPHRELNILOEVNHDS, MEMEFEICOWVWTIEIIEIC. FERITTICOVWTIIERSE
ICERDEMTWDE, S, INODOMBTHALICEONMEZRE X T, RITOBRIHRES
EDEZAVCEERREESEOESHICER LAY L, FEHEHIE< DY R I % @I - B2
T RREICDODWTOREDED & FRERINS,

<E#HER>

2009021

<F3>

“FHRRORE & WD EENBKRT 2EHEIIE WV, BHRICIE., FHRIETEHEY (REVER

B, FhF) IKELONSELY. BFHRGSCERBEICELOTREDBREL/NS -2 kR
BROBRBEHICKRITIREFELIIND, AXTIE, FENLRET ZHRHAR (FEHR) PAD

BECERFICEZADHEIOVTOMRICERZRY., Ihze IFERREIESHR] &R
L. B9 %,

h ETlE, MERORKPCHIGHPFEERZNRNIGE> TWSLD, FHFEROMITKRE

thDBEAMIIRE (KA <R, T R, BRFDVYKE) ODIREEREDRWVWLR)LIZH S
(X@k1) o — A, MEEPERFEFHERAT—3Y (ISS) TaaEEsRITT2EFEIE. KKICL
HEMmMDF DD, FTHFEREDOHIERENEMT 2, ISICEEZE L THKBSEBE O ICH
&, MATIHRDOHRIESPBEEICE S ARZDIIMA. KEBI7LTICL > TGyA —4—D#HIE <
ST BBENR)RIONEL S,

FHBHIEKHEOEMIE., CDELD R, BBEETOLDICFERIHEOEVEEEDIREIC
REFEBINZIMEREZEEFERITE (X 2) 2FHBRHEIEHASBEUICHET S &I
Zé%@B\E%EWT$EAﬁ<A\Db@é?ﬁﬁﬁ%%Eiﬂiﬁ[?DTﬁ%&@%%

29 5,

REDFHBREIEKHRICBITZ2EFELRRYEAIE. aaEORRRIEYEIRILF—RTF
DEIER EYIBEMBEHRDOETRE - SFBEELLE. AMIRBELE2EYFMNEEDRE - EE2LICKE
KZIHTED (X#k3) » SYEKMICIEK, BIEICDWTIE, FEBRGHRIRIE T TV PR FEE
FEOBBIEE LU ZENLZERE T HITKRETMFEZOFEMEA L., BEHIOWTE. &
LETHEHRDERERRPK X< OFETLMP LV ZTNICEE T 2EMFHIRROMEBAREA
BEREBEBRELTETFONS, b, IREPRELRILDEVHL, MEEEESICDOVWTITEE
DIFELMOSEICEREZBEVWCRYEADNERER>THY, FERITITICOVTIEEED
EMFEHNFE, FICFHREODFEHAMD CARADIRINF—HFEDNI—VHNERBZEA
v (He. O, C., FeZ) (X#4) (H1) O0XEYEE (H2) =825 NRSFAARIBRA
[CTe>TW3,

MEENKIMRITT 2EE10~12kKmDFHRDREXILE, KFEEHIFRRATEERFICEWVWT


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_180.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_645.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_2573.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_2022.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_1257.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_708.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_703.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_1838.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_2330.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_339.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_786.html

. BMEETIEZAVWESFEILL > TRELSCKROZ I ENTES, 2T, BEHLKEDORITE
BHDTSANTEDIRELEETITMEL, ThoaHE - BELTWC LT, ERFEDF
HIGRIEKIFELA BT B EHQTRETH D, TDLIRBEARET—5 DERIL, FRBAEXA
%ﬁ%@igifﬁﬁ%%ﬁ I LTHROTEERBRREICKZIEDOTHY., REBE#GEL TiTbh
5 ENE o

RN TIE1990FE R ICM MR ES AR E LI KXIRELREZRES1TTHN, RENAPHAD
AREEEDRMBICOWVWT, AERRBERDENA RET 2EHOEFIREINTWS (Xt
5) (H3) ., LML, #HIF<KKRELBEXRDBERIFEALH TR, MEMBIICHD MEHEL
HDR ML RER (8212, BXE. RE). BFAEZERE. XM 4 ) TLDENFE) OFENZEMHT
HEHUHEMEITETETEAL, BEVRERICET 2METENRBITIFLN S,

PRt RIS E OMEGHIRMEICE DL ZEEE LT, BEXABXB 7L 7HRE L I5E OREE
Nhs, K7L T7HE0T2HAFHERBEDE/LIEKRLEFUANGRET (CE6) . NI
W CTEXBBEAMY AT LDEAR AR SHELNDH B,

HAAFERITTIORIEIFEE, FERGRREOET VARV FAIENASALRHEL -
TOT4 TEZYPEANEESICLZEHOMAICL Y, BEINDE, E5588MTIKE
FAMICZ LW ENNZDEBET. FICHEP AR TIRMICRET 2HF. AN TH20MeVELE
DEIXINF—UFOREICIKRELATELIIIDH B,

IR E A DOFHEBEHRRETTIVIE. BEOROSNEAUNT—4 ICED KRR ED
T. BPKEADRITETENERKILT Z2DICEDETCISICHERILZRZ I ENMMRETHS (X
BR7) . BEAEMICIE, XEREMEICEITZETFEHR (GCR) DITRIEDIRILF—IARY K
WEBBRICBIRTEZE., KB I7L ZICHEVEIRILE—DHRFNAKBICHEINZESE (Solar
Particle Event : SPE) DRECHEZRBEN DRRICFHATE 2 LDHICT B ENH B, SPEFH
ERFICEYAREIE EBTROETERTIVRATLOARELEETH S,

HAAFERTTOAAKIECEERX. I vyavBBEREIC DT TWEZEIRIGEEET (TLD
B LUVCR-39) ZIFERRICH ETHRAN> TFHMEIND, T LAEEMIGIE. ISSO LD ICH
EMEL HEBRMEEHEODOI Yy 3 v CIRIEYED, TEDI Yy aVI2FEULEEETEZNES
v a3 vDGEIR. RITETEEIMATIRES 2HAHNY B THRITCEEBINTA D L O AIRE
SHEFICART 2RELNDH B,

EZ AT, EEREHRERZES (ICRP) (&, Hell EOBER FOENEICKZIRFTENIN
HDEDRE#NS, ZTOHREIRMERHWRE —EIC20CTEATWS (X#L2) ., GCRICEZEN
TWBEHFICIOWRIEZ —RBICEU D EMENEBICKETLLTMIN, FHI YV I VERY
ICHEIR T 2D H D, TDA FEHRITLTORMEEDTMICIZ., LETORKTH 2IFEHRE
MEWLNTWS (XHE8) .

EMZEHPRELETORRE EELT 24, HMFRINESR CERINDIBLETOM v E—L%E
FAWEEYRBREERNLLIThbNTWS, LALANS, INEBROII VYA LAEIIRND
RO, FHEAEBEDREXRTORBERIIIEBICHRHE T, BFHERIT—MICHREEXRT
Thhd, TORR, MEORBRTRE LAENSFTHERECTEAKICEZ 2 & IEERD IO
BV, —AH. COEIBMESREZFELEYMRERRENEDSNDAH T, FRERDELE
ISE. N R VY —MREOBLETRIHERFEDEMFHMRINRH I N, REEFRICH
THEDSNTWS (XFR9) .

ZDM, FEARDEHE LTEIZLLBWD, FERITTOREICRZIEZMEREITHOATS
Y, BHRIABOI Yy 3 VIZBMULAFERITLTIEBREOREEELN S E 5 2 EEHNR
EXNTWD (THE10) » LHL, EFDOEATKRELNTWBR I ENDS, FHIEHIEL NN E
L7ZREMNMBIT S & IFE LW,

SHEOHAEE LT, LR LASHEAMBTESNEHOMBEBE - £H L. RITOMHE
HEEDEZACEEEEZ EOEAMICEE LAY S, FEHEHKIEC DY R 5 EICTE - &
BY3EEAHILT 2-ODORINEEIIRDEEZIDOND,

<BEES 1 bIL>

BAKETHHR (88) (09-01-01-01)

e i T=E DK IL < 82 (09-01-05-11)
FHRARODEIR (09-01-06-01)
FHBHIROFELE (09-01-06-02)
FEHBHIRDOEA (09-01-06-03)
FHBSHRIC K 2 FEE#HIL < (09-01-06-04)


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_2339.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_2714.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_355.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_320.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/dic/detail/dic_detail_459.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/data/detail/dat_detail_09-01-01-01.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-01-05-11.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-01-06-01.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-01-06-02.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-01-06-03.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-01-06-04.html

FHBAROZEMRE &

% (09-01-06-05)
KEBARABRIFHRDEZREE (

7—Fv—5b) (09-02-07-07)

<BEXH>

(1) BIR5%. tE2RKEA (R : BMAHRO#EF2008. BARREFALIREEE (2008) . 34-47
(2) ICRP : The 2007 Recommendations of the International Commission on Radiological
Protection, ICRP Publ.103, Annals of ICRP Vol.37 (2/4) , Pergamon Press, Oxford (2007)
(3) EEEME. EBHE. FRAEE (R) : FELILE M ZBKO T, FEHBSIROAEANDRE,
WA+t (2004)

(4) Simpson, J.A. : Elemental and isotopic composition of the galactic cosmic rays,
Ann.Rev.Nucl.Part.Sci.33, 323-381 (1983)

(5) &KfEA. REAESE  MEBREBFEEDNA L ZTOMOEZR-EEMRRICL Z2RIADHME-.
MEHHRRIE, 48 (2) . 52-61 (2005)

(6) Beck, P., etal. : Validation of modelling the radiation exposure due to solar particle events
at aircraft altitudes, Radiat.Prot.Dosim.131 (1) , 51-58 (2008)

(7) NCRP : Radiation Protection Research Recommendations for Missions Beyond LEO.Report
153, NCRP, Bethesda, MD (2006)

(8) Yasuda, H., etal. : Effective dose equivalent in the ninth Shuttle-Mir Mission (STS-91) ,
Radiat.Res.154, 705-713 (2000)

Eg) jt)@iﬁzz’é\ RERS : FERAROLEYXERROERM, FEHEYRZF 12, 513

1998

(10) Cucinotta, F.A.etal. : Space Radiation and Cataracts in Astronauts, Radiat.Res.156

(5) , 460-466 (2001)


http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-01-06-05.html
http://atomica.tokai-sc.jaea.go.jp/atomica_pdf/data/detail/dat_detail_09-02-07-07.html

1{] L) Illlllll L I'IIII'II LI R RLLY i P v

102

104

FILTAREE [n (m?2 s sr MeV u)1]

10°¢
FED257 D1
108 v
10! 102 108 10¢ 108 108 107

BFHUOIRILE— [MeV ul]

Simpson, J.A.:Elemental and isotopic composition of the galactic cosmic rays,
Ann.RevNucl Part.Sci.33:323-381(1983) # & —4E Rk

E1 SRAFEHEDOERGHKIE OV TOIRILF—5
[EHRRIBITREA RNRELLATRF. RRESE




a4 S A
(1MeV) (1GeV)
BB rFRATTY . B4 CIEIRBIZa> -l S (LET) S IEBIKEL S,

X2 #h b CHII<TIEEDZ VIR (E) EFETRITS
BM4A4 (B OMBIZHT 2T RILT—FTEDA A—

[BRHEHIMRUTEGEA BANREFREWRN. RHEEE



DR CA, T
Fliw—a G0, Wi
Az = Pl W1
A2z = CA =1
Az —, CA B
Ao —FLPL Wi
A= TACA, W
Az — T CA Wi
FA 23 PL B
TAZSLP.CA frid

FI-00 T PL M
h=+% PL W4
HEL GO fE
M. A Wi
ErHEE. PL. Wi
e, GCL Wi
B GA, 3T
B, GO, B
AA0TF, GG B
AT A i
TALF, GA BT
Futep, CC B
FUiop, G 2
FU o, Gl B
FE. PL, Wt
B+ PL Eft
n+%. PL W\
EtHPE. GO i
ELHER. GA Wi
ECHEE. CA Wit
ECHFE. GO B

X3 MZEHFEFE (CA.FEFHFE , CCFM=ERIFA . PL: {51t

EE'I§Q§T}§§1{ -

il

1

AT
l

ROYLLF

2 3 4

SIR(®) F7-/X SMR(M)

TSP LA T
Fle7-4. CC, Wit
All-P=—. PL |
Al —. GAL TTTE
ARz = CAL T
AT —F . PL B
Ay =Tl LA, ITTE
A=z =Tl CA WY
TAASHF.PL B
FALSE. CA T
D=4, PL Wi
FEE. Ca 3

#E. CA Wit
ECAHSMEL PL B
P, GG, Wi
SR, T, M
ST F., CA, drt
ARUF. A, Wi

F e, CLL
®E PL B
74 PL Wi
BoMiEE, CA, s
EuHMiHE. Ca, ErE
BoHiOmE. CO. Wi

01234567 6 9101112131415

SIR(@YFEF=ILSMR({ M)

EIZHITS

ERMES () LR EERBER) DIRELFETL (SMR) LEELL (SIR)

[HR]ISKES, FRESSMEREBRONALTOMOKSE —FEHRICKIRADHERE —.
Mt E . 48(2) , 52—61(2005)



