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LA IR OIMU O ST, EARERZEML THEZ Laad e sz
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DEENLIELIZVNETHAH, LEfidhTns, ERNESICBONTL, Z0kH 7%k
ICRP D3 2 J7 & AARIC, RNEEEIT < OGE TN E AL BN TR &7 2 2855
LCHIELRTNEI R nESn TS,

REFERIT LS LW S NG G, FOMELZEET D720 O MR &2 AR A
AL (s, JEED) 7210 Tk, LB IHBICBES NS BTN D H 5 EALIC b HAE

U —ozzhcl, MABRESOMELSMAZ 1AL ThE, 1y AMOREL~VZAR 0.17mSv (= 2mSv/12 »
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LTBLVES D % A, BRI =2 (27 %< Th, ZOMDIR
FEIZEITRUE, RO EHIIE XS LSS 50 FHHAH D 0 —
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M L 2MEBEOHNEIZSOWTIL, ZTOMAOAEICLY , O ERHERI 2 H T
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2
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WEHIBTCTEANMEE TCORBOZETHDH, BFELDOHA RTA42 DTIE, RbEW»
WMEEZITHNMEE L TWDE, ZIROLEM, AIROAM., O H A H AL O
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SO RS S 2, 1 R DR OO R 76 3855 00 #1012 B B B AR T LA 0
WA BET BB (R) 1o T, AHA KIA 2070 —RIFEREN TS, ki
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F7o. AEEIEL OYBFR(T LT L AITLER S — ) EHE (22 TIHRO K ED
SR ) (SRR 2R GREHRERE) 13, BB OB L O 3L X — (R ET
%, DFICHAHGEORE - L2 80 & 5 245412 3 mm Y 5 4 B 07K 5 1R o0 S i
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1) kv
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W) OHMNER Y — I T 2 BEAEPARENTEY, 05 B A H A 0°J5[H
(Thbb, NMERTH PO ARNT 25 W) OBBELREDHITHOW T E2 ITR7,

X E2 12" 9 X 91240 keV DL EDO = 3L F—FHKTIL 1 om ARE Y EA 3 mm R EY
BXOREL 20, F72, 30keV LA FO = R )L X —FHIE CTiE 70 pm HREYS EAS 3 mm
BYELVREL D, 30keV~40keV DRE 70 = /L X —FHIBIC 5 TEIRAYIZ
WIE T HRMPBEFIFEEINRNZ &, 72, 70 um HEYETH 3 mm HEYE
CIIRESEH LN ED, 3mmBEYEZAE L TH, #EEY 1em MR E
VEXIX 70 um FRE Y EOWT w22 (B 7)) ZIROKEEOEMBERERE LT
v, 2720, KE2ICRT X 912 30keV~40keV TiE 70 um HRE G EAS 3 mm FRE2Y
BT L CTENMTIKRLS 25 2 &, 20keV LA R Tl 70 pm AR 2 Y &1 3 mm FREY 2T
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LTHRIZR D720, X0 IEMRICIROKFEEOFEMRELZFHET L LENH L5HE1E
3mmEGELZHET DL LNREELLY,

1.5
14 |
13
—Hp(3,0° YHp(10,0° ) [ISO 4037-3:2019]
12 1 Hp(3.0° YHP(0.07,0° ) [ISO 4037-3:2019]
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08 |
0.7
06
0.5 i i P S S SR | i i P S S S | i i M S S SR | i i I S S S
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FFTRILE— [MeV]
E2 HFICXD2EMEBEORFLEL PO
2) BT

ICRP Publ.74*Y® (251) IH, (266) HK N Table A.44 IZ XX, EFOEHEIZON
TiX, 70 keV~10 MeV Tl mMERR &Y &30 AR EY &0+ 7 HAE R T PUE & A
T ZLENTEDE LTS, ICRPPubl.74*Y0 Table A.44 (ZE 112 L 2 FEHE (U7t
MEYETHS IlcmMEYE, 3mmBEEYE, KO 70um HEYE) OB 7 /LT
ANCHKET D HBEARE DR ENTE Y, Z0 9 b A HFm 005 mOEELREIZ OV T,
ME3ICEHE (FrEREYE) OlERT,

M E3IZ/RT L HIZ 1 MeV~3.5MeV DEFIZOWTIE, 70 pm FREHY B 1 cm f &
METIE 3 mm BEYEAHETHZ LI TERVLR, BRIE. ZRLX—Z7 hL
#$MT%6 L BEIIEZGIEMMPFRETHY . ZOZ KX —FHIROE 1 % B#IR

ICHRIEL 559 2 RIIBO CHRTHHZ &5, 3 mm MELEOHTEE2LE L
&f\%%ﬁbMm%%%%ﬂﬁﬂWm%%%%@Vfﬂﬂﬁ@ﬁﬁ(%Wﬁ)%ﬁ®
KeEDSARRE L LTl ( [FIE 17] 2R) |

2B, 1 MeVELFOEFIZONWTIE, 70 um ARELER 3 mm fREYELVEHLI D
72, 70 pm BREBELYEORIEMZMHEH E LTH LW, FH L BKRARFMGIC 72 % AT fErt
NEWZ EIZEET S, £72. 1 MeV~3.5 MeV DEFIZOW\WTIEL 3 mm BRESED 70
umAEYE N Icn MEYELVELRDIZELEET D,
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FOD, BHRIZLAHIIL NEHTEXAWES RS IE. 3 mm G EYEE2HET H 2
ENEFE L,

102
——H'(3,0° YH'(10,0° ) [ICRP Publ.74 Table.A.44]
H'(3,0° YH'(0.07,0° ) [ICRP Publ.74 Table.A.44]
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iS5, | SN TW5D, EREICHETAEHEIZ Icom BEYETHL -
D, FHETFICE 2L OGA IR, e 2R AR E 2, fEkiED . Tem REYE
ZHIE L, IBROKBEKOEAMREZEET D, 7272 L. Ferrari b BEE L 7T O
ANREYEIZED &, PHEFO 1 om BREYEIT 3 mm FREYE XY 30 keV BLETIH/N
EL R0 RS, BB, IE RS O PYETIE S N D A RE BRI BN
T IlemBELYENS 3 mm BEYELVELS 2D LM TS P,

—F. BEREHR TR THEFERIEKICONTIELT LB IRTR & IEF Wi
BROVEETH, 3mm RENEZHETE IRENE > TVD LEFVEWVRILE B E
LT, HONITIROKEAEOF MR ERE 2 FE 55512013, 1em #RE2S EOHE & 5
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%, OB BARERRE L RIX< FEEEHICEL Y . FFOFEFIZE D 3 mm #E
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D T5%ICHREL T, 3mmRELEOEREELEX 20K S ICAMED | em ff a2 &
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LRSI = R L X — D@ WE RIS UL, PR CRAET D8 X R a
ERTDHIEDMBELERDIEAERDY T,
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A5l BB, IROKFEOPIT REO RE LFEICHET LS @iEE, S

9 H, https.//Www.mhlw.go.Jp/stf/newpage_06824.html (BT 72 12019 4 12
H20H)

AS5.2) International Commission on Radiological Protection (ICRP), General Principles for the

Radiation Protection of Workers, ICRP Publication 75, Ann. ICRP 27(1) (1997).

Pide~ 2 7 1IN ROB#ERTH Y £ 328, BEFHROET R FI L TTERSIR R H D L BEZX N DY
BBRENTT,
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A6.1) International Atomic Energy Agency (IAEA), Occupational Radiation Protection, IJAEA
Safety Standards Series No. GSG-7, IAEA, Vienna (2018).
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% 3k

A7.1) ISO 4037-3:2019, Radiological protection — X and gamma reference radiation for
calibrating dosemeters and doserate meters and for determining their response as a function
of photon energy —Part 3: Calibration of area and personal dosemeters and the measurement
of their response as a function of energy and angle of incidence.

A7.2) ISO 6980-3:2006(R2015), Nuclear energy - reference beta-particle radiation - Part 3:
Calibration of area and personal dosemeters and the determination of their response as a
function of beta radiation energy and angle incidence.

A7.3) IEC 62387:2012, Radiation protection instrumentation - Passive integrating dosimetry
systems for personal and environmental monitoring of photon and beta radiation.

A7.4) 1EC 62387:2020, Radiation protection instrumentation - Dosimetry systems with integrating
passive detectors for individual, workplace and environmental monitoring of photon and beta

radiation.
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A8.1) ISO 4037-3:2019, Radiological protection — X and gamma reference radiation for
calibrating dosemeters and doserate meters and for determining their response as a function
of photon energy —Part 3: Calibration of area and personal dosemeters and the measurement
of their response as a function of energy and angle of incidence.

A8.2) ISO 6980-3:2006(R2015), Nuclear energy - reference beta-particle radiation - Part 3:
Calibration of area and personal dosemeters and the determination of their response as a
function of beta radiation energy and angle incidence.

A8.3) IEC 62387:2020, Radiation protection instrumentation - Dosimetry systems with integrating
passive detectors for individual, workplace and environmental monitoring of photon and beta

radiation.
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A9.1) AR 29 RN R L FERE (SR LRI TR s it S 2E) i) - &
BNEFEH G OEREN KRR OEMBEET =4V > 7, WEREHE - H#IIE S H
BHREN? ~IKBIRIEL < OEIED LD ~ R WA E (2018).
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A9.2) Wk 30 AEFE R R ERTE O SRR TS pOHEE R 2E) R - B
B E S OEMEN 2 KRR OSMRET =21 7, WYREH - H#TEHdH
BHREMN? ~KEEIE L OEEN SRS ~ RS E (2019).
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A10.1) FRR 29 FFE AR AR Rt (UL SRR s et 3E) R 1) - [&
BOEFE S OEEN 2 KBEROEMREE =4V 7, WY& - H#ETIE Y H
BHRED? ~IKBIEIEL < OFEIED LR D ~ R M EE (2018).

A10.2) FRR 30 4B SO AR R Z 5 (U 2 BLHI I JE R O HEE e 3E) TR - [&
PN E F OEEN 2 KRR OEMRET =4V 7, WY& - H#IEE > b
BHARED? ~KEIRPIE S DEREN DD ~ WA E (2019).

A10.3) FRPIE—Mh, IKAS RO B BB T BT 2 M A E (1D —¥shcEs
T2 S B EET OKEEEIT L L H#ICE T A —, R e,
49(4), 171-179 (2014).

A10.4) FRPIE ML, KEAROHI KRBT ICEE T 2 H RS R RS EE (V) — DR EO%
TEICBIT A EFEE OKSEEHEIE S RO OBUR —, RIEDER, 50(1), 76-89
(2015).
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ALY RSB T 7 2 b, Rk 30 42 A\ #R & 00 9268, FBNews, 513, 6-14 (2019).

A11.2) Hupe, O., Ankerhold, U., Determination of the dose to persons assisting when X-radiation is
used in medicine, dentistry and veterinary medicine, Radiation Protection Dosimetry, 144(1-
4), 478-481 (2011).

A1) BEILZZE D, FME (2019).

All.4) HARBREERNS, K #R72 I H T 342 e-learning system,
http://www.020329.com/x-ray/ (Ff&T 7 & X : 2019 412 H 20 H)
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International Atomic Energy Agency, International Labour Organization, OECD Nuclear
Energy Agency, Pan-American Health Organization, United Nations Environment
Programme, World Health Organization, Radiation Protection and Safety of Radiation
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3, IAEA, Vienna (2014)
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Al12.6) BHEBGIZBIT IR XX =X AR & U MU E 28 IR 2 s
=, BARREYBESZ SRR — L=,
http://www.jhps.or.jp/cgi-bin/info/page.cgi?id=61 (F&ET 7 & A : 20194 12 A 20 H)
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235 3CHK

A13.1) PRk 29 U B REFEE (U R e g et 2E) 77 - =
BACELE FEOREEN 2 KBEDOEMMBREE=F I 7, WOREHE - EILE b
DREN? ~IKEBIEIE < OFEREN O IRD ~ R R EE (2018).
A13.2) “FRR 30 LU B R EFE . (U R R g fO#E e 2E) 77 - =
W FFHEFEOREEN K EEOEMBPRE=F Y 7, WEUREHE - XL b
DREN? ~IKEBIEIE < DFEREN O IED ~ R EE (2019).
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cm MREYEID &SRV ETN, E ﬁAiL%ﬁfi*w¥~f%D\:®i*w
F—H/E O LX—721F ié%i< HEINRNTED, lem FREYE X
X 70 um FREY EZWET DHZ & THS \E%Zi'ﬁ‘

—J. 1 MeV~3.5 MeV O Z DFFHDOREED— R VX —%H T HE
LAE, SmmBEYEZNETLHIZIENEFTF LW EEZLONET,

(L oHIE< D

F7o, IMeVELFOEFIZOWTIL 70 pum R EY ED 3 mm FEYE L VW KIZRD
72, 1MeV L FDOBEBFICE DT DEHRTE20WEE T, X0 EUNIFHN 3 5 2
WHHGEIE, 3mmBELYBLHET LI ENLEE LV EE X ET,

—fFlE LT, Sr-0Y M H D B AR (R — A7 kLT ICRP Publ. 10747 (255
) WEDPEHEICOVWTHRE LRI TOR A171IZRT LR D . 70 um ##
EYENImmBEYEE o ERY £, 2, HAREHFHOKEIZB W TENIT
Ji < R & TU 5 IS0 6980-1:2006 @ 20Sr-20Y FIFIC L B U — X | AZHEL Tl 70 um
FREYEICKT L C3mm AREY EITBEZ 40%E 72 0 F9- AT AT

F A17.1 Sr, Y 225D BRI < IR S FEHE

1 FREEY 7= © DAL E MR B AL .
H,(0.07) Hy(3) H,(10)
08y 0.68 - - e KT 1)L —0.548 MeV
Ny 0.39 0.22 0.0004 KT 3R/ ¥—228 MeV
N08r-20y 1.07 0.22 0.0004 08r:20y=1:1
23 Sk

A17.1) International Commission on Radiological Protection (ICRP), Nuclear Decay Data for
Dosimetric Calculations, ICRP Publication 107, Ann. ICRP 38(3) (2008).

A17.2) Kato, M. et al., Tissue transmission factors of *°S+°°Y beta-particle radiation field calculated
for tissue equivalent materials, KEK Proceedings 2015-8 (2015).

A17.3) Behrens, R., Correction factors for the ISO rod phantom, a cylinder phantom, and the ICRU
sphere for reference beta radiation fields of the BSS 2, J. Instrum., 10, P03014 (2015).
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LIZMREE=X I 7 RNEZR ) £,
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PRI AR R A S LR EE =2 ) v 72N L LARWEEZ4T 5 B, Z8E
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ZHWT, IBROEHICREFZESETIMET=F U 7 20T L LW EEBIR 0K
EAEMEAE LT, TOMHEICIROEHICES LSBT EAREOREEE ME T 5 Z &
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cmx15 cmx15em) TRIEL7ZfEZ WA MERH Y £9°, Lo, 1 DO ABREFIC
L C 2 MEOKRET EEAWD Z EIXHEMBOR Y F WS BEHEC72 0 ERAMTIESH Y
FH A, LT, HBFICHL T, K A20.1 TR LIEHERENN SN0 T L 9I1ICA
S 60 ELNTIZMET 7 P ALK DRIEER E AT T 7 7 M AT X DKIEERK
ICIERERENIHY FHA, BFIZOWVTHAFMA 60 ELNTITBEREICKE 2
FEIT < . METHKITIFIEE LWV EE X LT A0 2 LT, IROITFHFIZERS
U 78 AR Rt % B 2 2525 9740 A S 60 FELLN TIRE T BELRR B IN 3~ 5 729,

69



DLTTREDOOEERVET, TNHDOZLE2EELETE, HEYZ 7 FATKIE
L72 3 mm MREMEOE AR EF 2 RSB HEABMICESEL L, MEBET=2V 7L
LTOEM FOMEIZRWEEZBNET,

PLEICORLELELE D ICHBPT CTIROTHICEARES 2EET IRET=F D
TRUBIREENK T LTS B O FIEIZIIN O OBIREBZH Y £33, BREE
HICEEA2ET 20N FNETNOEEFORNEZEE L THBT T I VWEEX
—a—o

2.0
CEA: AR 7V RLRRIZK ST ERR
GSF: RS I7 b LRARIC K BETEAER
1.8 } =
—_—- CEA(Odeg) = — GSF(0deg)

CEA(30deg) —— — GSF(30deg)
CEA(45deg) — — GSF(45deg)
CEA(60deg) GSF(60deg)
CEA(75deg) — — GSF(75deg)
CEA(90deg) — — GSF(90deg)
CEA(135deg) —— — GSF(135deg)
CEA(180deg) (180deg)

16 |

14 |

1.2 |

1.0 |

08

3mMmiRE H E [Sv/Gy]

06

BHZERTOEMERA—<H-YD

04

0.2

0.0 N — N —
102 10-" 100 10"
#FTRILF— [MeV]

B A20.1 P77 FAA20.1)E AT 77 7 2 KA A20.2)D 3 mm FREY & OBBELREL

235 3CHK

A20.1) Gualdrini, G., Bordy, J.M., Daures, J., Fantuzzi, E., Ferrari, P., Mariotti, F., Vanhavere, F.,
Air kerma to Hp(3) conversion coefficients for photons from 10 keV to 10 MeV, calculated
in a cylindrical phantom, Radiat. Prot. Dosim., 154(4), 517-521 (2013).

A20.2) Till, E., Zankl, M., Drexler, G., Angular dependence of depth doses in a tissue slab irradiated
with monoenergetic photons, GSF-Bericht 27/95, GSF (1995).

A20.3) Bhrens, R., Monitoring the Eye Lens, Paper to talk presented at IRPA13:TS7¢.3 (2012),
http://www.irpa.net/page.asp?id=54517 (e #& 7 7 & & 1 20194 12 A 20 H)

A20.4) Behrens, R., Hupe, O., Influence of the phantom shape (Slab, Cylinder or Alderson) on the
performance of H,(3) eye dosemeter, Radiation Protection Dosimetry, 168(4), 441-449
(2016).
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%72 E CIROKBAEDOEMBEOEENRELZREETDHE LIWVTT,
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7 T v ASEHRBGEFE Y 2016 AEICH L ENE R A2 DT, S icxt T IR DK
SR D SRR B A SR A 720 IR O VTS BT O ff KRR G & 35 4 5 M &
T HIZHDEZ I L LT, Bordy D X A% B H L TWET, Z OHAMERHT LA,
AR UL L7 A8 AR e & 2555 3 2 (R R O HIr 1, R EEAALIC BT 5 1
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O 3mmBEEYE (H,3) OlE (H,03)/H(10) IZL->THRpE>TWVET,

7272 L. Bordy & % 5%, #EIZ X o TRBREEEARIALICE S LB AR EFOM
WCHIEZ A 2 FRPRENTWE TN, ZORIET 2842 BRI S 2 L 38 L
W28 FEEIZED AN DITIZEMN 2B N 2T, Eo, IR EEARTAL CTHIE
L7eMREICR L THIEZINZ 2 2 &%, EREEBIcs W CTRoR & 72 5 EL T O ELHEHIE A3
TR ENDDONEOER L ITEANBN TR WS, Bordy DE X T2 HAETIRD
KEEOMEET =2V > 7IZHWD Z L X#EUTIEH Y A, [BIZ 16] (ZFHE L7
oz, TZOMFHRIHT 2 ERN ETRRE SN TORWEASE] DIAMIES TR
E S VTS SRR E S (2 O%AIEEARER) 255 L CTHET H 2 & TR
SNTWET, ZHICHEZIE Bordy D& 2 512 & D AKEEREEAERAL THIE L 7= f &%t
LCHEZMZ 5 FREHAT 5 2 L3R EETT,

235 3CHK

A24.1) French Radiological Protection Society (SFRP), Technical Information Sheets: Eye lens:
Regulatory limits, measurements, dosimetry and medical surveillance (2016).

A24.2) Bordy, J. M., Monitoring of Eye Lens Doses in Radiation Protection, Radioprotection, 50(3),
177-185 (2015).
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r,:radius on a vertical
r,:radius on a horizon

Stray radiation/[uGy/mGy) Stray radiation/[uGy/mGy)
o o

B REO#EFFHIEE (a). KFEHL(b)EEER E(C) TOXRBRFERDH
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