13 R

13-1 ARDEEIZDOINVT

13-1-1 EDE%E
HMEEY =T ORI ONTIX, EOREMETH D TRERENEICBT 2 HiF Eo UL ED
HERO—EAZKIET DR CE 2448 A 1 H EEA@EERE 855 5) | KO [$kHE
(BT 8T EO MR E D DA B HEDOMPRIEED —MEIEIZOWT (CERL 24 8 A 1 H
EHE 42 5) | TBWTFROEBYVEDLILTND,

(Frak#kiE (C B3 2 Hifli Lo L% E @ 2 15R)
H6REHHE 4

T ER (A E O EREICHHG T 2 BR OB A T DR & i % 728
BT R OV BT & 8 A E O LR & OFICHER: SV HBRPAFT (LLF Z 0
FLOHEECHIZEBWT FELBF] L0 ), ) IR ENDbDZERS, LFRLC, ) |
T RAEE, RNEEE, B AREROEGOERICHRET 2EEIL, B O AKE
IZBWT, YR ORETIHRICLY , YEREOZTNETNOFEIZENT, A
DOREFRICR B L RIETREAN VI 2 Ik L2t huide 672, 72720, B, L
HE DD NDERDD 72 NGFTZ BN T, AMRICfaE 2 RETBEn2nk 5o
T HEEIXZOMRD Tl

FO6RELHES &

FrE REHTEIL, @H OEAREICEW T, YR ELENE»bRET DML
V., HUERELBITEOITIZENT, NOEEICHEL KT TRBEAnRnE 512k
LT ERL 2, 220 B IWRE OO NN DI WG FHCRB N T,
MRIfEEZ LETBTNB 20 E 0 ITHiR T 2561, ZORYD TRV,

I

B 4

H

(BEICBIT 2 8l oL B D 58 55 ORI )
556 555 2 TH(4)
MEFE K OVH L, ROEEICHSTHHOTHDHZ &
Ohtaak K OVl L, = EA (T 5AEE O FRREICHIET 5 ER O EHE %2
B DR 20 2 7o R FET R OV YRR 28 BB T & B ) 38 AR 2R O Bk & o I HE
RSN DHBART (LT TRFEEBIE] L0 ), ) RSN HBDOERL, ) |
HEER A, % Eaa o, o, B8 L —/L K OFEEAE R LR HIE O
IR EEEBITSEOETNZENNLRAT LM% QOWEHIEICT LV KD 7= Bk 5
FEOREME R & o TIELFEME) 23, EERIEEHH R #EZ B0 [
MZLT 2B R K OERA~OIE BHIRIZET 25 A4 KT 4 (2010) | DA%
KB T L2EZL VKO TERBERAOBEEHRIREICET20A4 RT 4
(2009) | DO—MEARIGETE OWEFEIREMELLT L7225 X5 1T+ 2 2 &,

R 13-1-1



T AR A e Bk

QHIEIEE L, AARTIEM JIS € 1910 (2004) TAKIEETEZEE L
WA D 3o

REONERORIE —HEROERERFEELE NIEDOFDS| X |2
LOTHDZ L,
@WIE HEIE, 1IEC 62110 (2009) KU IEC,/TS62597 (2011) IZHATHHDOTH
5T &,

13-1-2 ERRIEERBANELEEZR S (ICNIRP) OEEIZTDOINT

FERRIERE DL THEAE L STV L EEIEBRES MI#EEZ RS0 TRFZT 2ER KL
OSSR ~DIX BHIRIZET 204 KT 42 (2010) | ORRIZBEICKHT HS5EZ L~V K
O TR AR OBRBERIBRMEICEA T2 04 K742 (2009) | IO\ CHELT D,

ICNIRP D FEHEIL, T E TICHA R TH ENTZBASCE RO E . ML~ St
g2, NIRBFZE, BRI EOBEN S L E o — L0705 s H 5 &Ml S - 8 k-
XEOLN TS, T 1Hz 75 100Hz £ TOLEERIZ OV TIEL, Rk X Ok O ®E
PRI, 72 & ONCHEIEPDEBL G OFFH . KO TAEE & EE) & OO K O 72 IMEEE N 758
BRICK Y —BMEOREL ST 5 AR ZRILIC LT, 24D O TR O b v - BEIC 5
D&, A (BRME L AR NEDOLIL, ARINEZT — X ERWTEETFRET LIS
iw\%K%@#%Mﬁ&U%ﬁ:%ﬁéﬁﬁv&wﬁ%%ménko

WITEREFUC DN TR, 2T BL T, B, & &, RPN & — o B, D A%
B W TRITBLE Sz y, RAlWHE 73 E R A @ B BB BT 2R U & R S
TR, LER-T, B, HER, ZOMOEREIEHEZ#EST D720, — Gt
T ORBEIREEIL 2T EED O, EHIC, —RARICKT 2BEREM (HIKOLEOH

ST IBNT) 400mT V&, MESEAIRR TR O TS - MERERI AT D REE 2 AT L, Z ISR
RIS ZWHAL TCEPNTE LD TH D, ZORBIRBIZIANEROSHEKEZZBRE LD
Th b,

7B, RO O RMIREOFEIZ O, AR (WHO) K O ICNIRP (2
X0 v Ea—MThnieh, FEREEDFIE WNZ 5 H D% <, WHO (X 2007 46 HD 7
7 27 b=k No. 322 [ZB W T RERNTERWIE  BHIRME AT 2 BORITZER SN D &
TEHRNWZ EEBRRTND,

13-1-3 EEBFICOT

R AR — B ESRFE SR OV T, ICNIRP O 1T L TWRY, — T, A=A A —
TNZDNWTIE, EFEREEZHER T NS HA 4 InT &3 2 [EERBE IS0 14708-1&2 237 8
Hiv, ThEREICLT, BAEFBHEIL THIABILOEAS— R A — U FERGREEDOHEIZ O
Tl IZBWT, InT ZERNON—Z A= OAERIEREL L TWDH2D, FIEETIZH 2> T
IIAKGREEE A IESF LT <,

Flo, N=ZAA=BPUHNDERA T T2 MTHOWTIE, 5% O EFEHE R O FE EEH K
WS IZBE T 2B M 2 7= L, LERRFNEZIT> T,

R 13-1-2



ICNIRP 7 A KZ A >

ICNIRP 2009

FRMADOBREREEICETELIANSMESTI Y

EFRIEERE AT IR ER AR

13-2
Fré
PESE & MR BT 2w SR B iy o0 o 72

I, NOBENREROMRKE 6L, i
WXL VAECDAREED ® LRI OV TS
< OB RN 2 SNDITE ST, TR
B (WHO) (&, BREREY 747V 7 71
77 2 (WHO 2006) 1 OFRES I L OISR
BT 20k&E7 747 chi%ﬁiﬁfz L7z, D3
X, HAORGOREIC LD EMTROR @@ﬁi
DU Ea2—%FH MOEEOTITY (175
EFEIEE %m%ﬁwééaé(mmm)mm,
McKinlay et al. 2004 33 1 0% Noble et al. 2005] & 3
(2. 1994 4EFI1T ICNIRP C# (ICNIRP 1994)
RO OIARLEBETHRRO N A RT A4 DR
WOHERIZB T HRFNT —F2 X—R L LT
MNOBLDTHD,

EEEEM

DA RTA NTBHENB L O—KARD
ErREICE T 5, ZOHA R4 idlESE
MW E 72 13RI 2 = 1T T 5 B OIRERITIX
WALV, BEOEICE L TEE T~
FIHT, BERILSE YL (MRI) BRAEFOBRED
BB+ % ICNIRP 25—k A2 K (ICNIRP
2004, } LV ICNIRP #f) [RENTWD

* ICNIRP, c/o BfS — G. Ziegelberger, Ingolstaedter Landstr.
1,85764 Oberschleissheim, Germany.
AR FFOERT G Ziegelberger, = 72 1%
(2008 4 12 H 4 A JFEFa%AH)
0017-9078/09/0

Copyright © 2009 Health Physics Society

info@icnirp.org

MEE B

R Ee DIFAE L BRI DT b0
IZxt L, Eﬁﬁdﬁ?‘i ff O ERRYIER) (FEIE) DRk
été [FRRIC ., BES LR B ) 2 B AE S

. FHTEMRBNNTWARFOATH D, Bt
im&h»kbf%béﬁAMﬁﬁgBitim
REEHO B DI HLOELLRRESND,
B & HIETAT (T) &7 "7 HA— IV
(Am') TERENRERLEND, BEH, BLIW
T EZE LR TE DR T.B & HIZIEK
DOBRRD LY 3o,

B = poH @

(L) D EBIEEL po 15 H HZERF OFERER T,
AU —EA— L (HmY) CERILZEIN-HEIT4
X107 " TH D, LEEN- T, KEP £ I3
PRI (R 2 S de) O 2 e el ©
FERTHIEDICIE. BIHOEL LN —DDES
FBET L LW,

TG AR B BT el L BB (7 [ v CiEEh 32
BT QIIERT AN FORE IR TEHEZ BN

N

F=aq(vxB) (2)

71 (m—L V7)) oFmiL, BREE &R
BEDORY MR THRE D720, FIZEM O
DFIZHEE Th D, fEif s L THS & B O
HAERIXER OO TN b2 2938, &
FEWCEARITE 2 S0, WG A AR~
X —Z BN ER,

WRERE (727 THEIND) 1T, B E
WL TRLBERO2PHEEL LTRD LR
TW5, RO —EFEIBNOBHREE L, DM
fak & BEAUE FE O RIS KT DIERRR Y & OFE T

BR13-2-1


syuhi035
タイプライターテキスト
13-2 静磁界の曝露限度値に関するガイドライン（ICNIRP 2009）

syuhi037
タイプライターテキスト

syuhi037
タイプライターテキスト

syuhi037
タイプライターテキスト


BHo,

F 1. HREROMEE &SI BAL

WyER B Eie2 HAL
Ei ! 7 LT (A)
e R i J T T g A — L (Am?)
R H T U RT A — RV(AMY)
B ) 7 = — R —(Wb 721 Tm?)
Tob o i B 72 7(T)
B M A~ Y —fA— R L(HM?)
[ FR 22 ] O R o 4m X10"Hm?

R OB E L AL A2 R 1 IZERNT 5,
EERHALR (SD FR ARSI VL B4 5 FEERT
RO LNT-HALR TH D, IEBBEGHRE (2B
T OB, WEE, B, HEMAGEO L EeiY
A FBLORERIC OV T, HE 13 ICNIRP O BE# 1T
¥ (ICNIRP2003) #ZMTX %,

REEER

HIERD BAROEBEFIT~50 T TH 0 | HIERAINT
BICRFELT~30 725 70u T £ CTEHET S, 20uT
FEIE DORGARB 1T S EEREEMR FICAET 5, FHk
L T LWEEE AT OREIC K D & HIT @O
FEOWRE RN & 5, MRIF LIZES < Sk
FIHEE — 7 — i CHEBR &S WBEREE 24 T S
W5, BERIF RS, ERAEREOm ST &, KHE
WREAIHEIAOIR <, 1000 T AR TH L, FHIK
TIZEINTEA X7 2L R~ izB T
AR TE mT ORI RELT S (WHO 2006;
ICNIRP 2008), % Offf, JE{1EEREEH KOG ER LT
DOFBIFRFE AT, 7 Y v 7oA g o E (N
w7, RE, BRA YT VAT L ALy b B
KAV b WA DILEE &) O/NUKINEA DBV |
R BITRATINC 0.5 mT % k[[ 2§ R & 84 S8
Do EbmEmWIFBEERIREE T, KIS (MR) 12X
LRWIRAE ZZ T WD BEISEE 5, MR X2 |
DHEEREBFH =D, I ENOHARRIITA
DA ROT=DIZHWREIZLFIHINL TS, MR

IR B S EE DWW TR Y . MRl & RISy
Yk (MRS) OARJE A 7297, MR AL H oo BRI ) 72 £
R 0.15 75 3T T TOFMICH v | BRFIT@H
1M EVELS EEDLNTWD D, FFH O D
V15 (Gowland 2005), MRI % o EHE) 72 )
TV A LT TONANEFLE X E T 98
FLooH5b, ZhbOWNEIIRENRE, FFoE
MR OVRHE., O RREAT . Bam, HIE)
DOUEFHEREZ LT S5, LE | ERA Y v 71

R CHIEM £ TORRR, EEBREEN IV D
BEbLH D, EFEEMENEFICHEFICHEELL TR
ALZRTNERLRNE I RRAELE T AY v 7
DOIEBRITEE D, X512, MR VAT ADONHT
DEFOBENFICA S v 7 OEREMBENE X 5,
BT MR ¥ AT L OREEIRSFIRD D A S v 7
HIRERIT, ROFRESUICIRE SN D,

FERERY MRI X, BIfE, B M OEREIC DWW T
i, BEFAFRIZIAS FIA STV 5, K TR
10T £ TOMBIR % H\V 72 MR & AT LNBUE, 5
FH DN DD DORFIEFT THIZEICME oA, #FIEATN
BEEREB ST IIRSLMBOKRES CGEizS R
TW5, TOMOEEAOERIGH THIBREILEX
b, flixDANTEIEZIELWEANCRET 57200
B ORISR, DD T — T Ve A L f b AT
BEOKAAE VDB R TS —va i d
Thb, LML, Zhb0EEIZFATHIRA L)%
AE L7,

BR13-2-2



BRVMEE R BRI AR BBRRIR 1R AT A
HBFEE A ER e & RV —HIFIC B W T H 3 4E
T2, B rmHiEmE, b indEss. HEEE S EH
M. FINCIROY B E 2 & 2RI 2 ERE I b
INDEERDICEWVMREEO ) TR 5, H
FTRT N =T LDOAEFED K 9 IR BRSY R %
BETHHEE (ZOL) RGBT DH, ZFEALL
D78 B O ARG I3 mT ., K TH 10 mT
DIFFZEE— 7 lEMED) 8L OKARA ., BtEER
BEORLEIZH#E D HFERE T H IRV~ DIgEE AV X
%y

HFHERDO L E 21—

HMEERDAH=X L

FE S & AR E & O EAER OB A =X
LELTHEN. SN DI, BKFEE, BRI
FEAEN R LOBAETHEEHN DO 3>TH S,

WMRiFe
ZOAH=AAITERE LT, BLFOMHEAAEH
x5,

 HWEN T HEME L OBLIFHIMELEN @ BRI
EENV T DA A U EMARICe— LY hERIEFE
L. ZNUC L > THFEER L BEREAELSED, 2
OFEAERIZMEIC L 5 BKAHEEMN ORI TH
0. T CIZBEERIIEENT Y STV 5 (Kinouchi et al.
1996), ZOFHLIZIL, DES—T T E =
v b e — v BB ST BT e b BUR AR AL
THAH I, 5T OHFICHT D Z DML TOER
LK 100 mA M2 L EHF SNz, 2RI DiEOE
SHNEENZ K 2 NRMEE R O R KIEDOK 10%I12 H
720 .10 T OHEAITHK 20%1C EH-5 = L R X
iz, DIRESAEB PO EKET V&2 W ZER
DUKERE~ DB OFEM /2 EHI L, 8 TET
DOEEFIT A L U X LIS D iR e v
HLODO, LV EmOERICRL I nss T LHIE
LB LivanwZ &R RENT (Holden
2005) ,

DHFEIND, R, BAABIZIE - 72 &7
HOEFENZ KD AP L AREBERTOEL S
TH, BIMEFHET DWAHSHE P EE 2,
SHHREVIC, S —ERES T O MR D EFES) T3 2
AUTE E 720, AR P OEMES) T, 5
ik K ONENICERT 2 E R OKE 1%, EH)
HELIOAROKRE S Eind s, 3HEIC
XU, 2—3T LLEDOBRO T E2ITZ DL T
DWEF OB XL DFEERIIEREIIREN D D
KZ&ETHsHZ & (Crozierand Liu 2005), Z D &
D IRER P TCEIC B, R T 47, fEEET
DOEBRNZERESIN TS AR - EEX - X
PO (Schenck et al.1992; Chakeres and de Vocht
2005; de Vocht et al. 2006b) @ JF[K1% Z 4L TRiH <
NHThHAIZEenmaIniz, 3 TDOEHH MRI
A FIID OB T, BT - Jinisiaie £ o
MR 72 NARDOENE IZ X VFFE IO REER L
NIRBEBALCEHAI L 72 /G5, BIEES, B0, &
TZhZEh, 015, 0077, 0015 V m' THo7
(Glover and Bowtell 2008), St v — 7 fEI3Mg
T 030 V mt ERHEIE T, Z ORFSETILES)
HEPRFARIN TV RWAICERZET S,
Crozier & Liu (2005) |%, —EHE 05ms*T4T
BAICHEAT D X9 R MEDB) X (2B W TERR O
RRFHEBRMETBBLZ 2V mt LHfEE Lz,
T, JEBEEPE 10 Hz-1 KHz (281 2 AAy
AN O A & B X Z% L\ (ICNIRP
1998), LinL., AMEDE)EIZ K 2 BESEE) O
BRI RIEOSA 10 Hz L VRN Z SICiEE L
72T B 7R, 10HZ &9 B EE. 2L
T CIXBENMKFEET N O AL F T v RVOE
WATEPEILASEIR T, ERNZ K0 sk O B
WM NME T 5 Z & 2E% T2 (Bezanilla
2000), Bl %1%, HATH OFEER O X O Al dxiE
B & DR B O F R 53 13, 0.4-4 Hz DIH
TZ1b3 % (Grossman et al. 1988; Pozzo et al. 1990;
MacDougall and Moore 2005) ,

HR DM E
N e A A R r L NS
o HEERE L OER - BREEBHT ARSI, 7 \ﬁ o f*ﬁﬁ% RETIEOHR
s - T LLFD 2 >ORENR 5 5.
77— OWHENIC Lo CERIICRIE | L e
FMT B, BRI OMEBC L - T b R ER ' SR

3
BR13-2-3



NEX—Zm/METHmME AL 5912 by
T D, ZONRIT, BTN K E T S
B THERAERIZONTH HaIciEE N T\ 5, 4
Lfé%ﬁ%gwwmﬁi#%ZAéuﬁﬂ~m%

DD, ZONEHFEVIT/NHEL, ERNTEES
Kl iﬁ‘\_k L7 & & 2 5T % (Schenck 2000),

L L, WL O OBFEOIFHCHE Y OB D )5
DTN RANZHBEZR AL S Z BRI T
W% (Kirschvink et al. 2001; WHO 2006), & 512
PRERRLSE (17 T) ﬁﬁﬂé’\§”§§%§0)ﬁiﬁﬂfléfél%
BT ZEPRENT, Thbb, §LINENGH
3IPEIE COMICH D A = VIR CIRE T O J7 I 28
{fb23g| & = 7= (Valles etal. 2002) ,

o BERFIRAONEE - NECHS B DS, RCBETEAR
WA OB IFICIERONHE S 2T S D, 20
FOFFENE, FRMEAR TIIBR DB T & [F L TH
D, KEMEERTIERRMEThH D, hoRE I
BEAEE (B) & B AEL (dB/dx) OFEIZ BT 5,
B LEOER Gl OBRLHLFEDORATFT—V) O
THO XS 72 @Bt R < ik, K& eiia
Bl COMEEIZ X0 fERZE b 72 b9, ARy E I )
< HDOKE X%, BdB/dx > 1000 T2 m 4. &S
ERIFEETH S (WHO 2006), RSB 50 T m! o
8 T Bt C. WA Nl 18 2 AT 7224l D 1 DK DB
SV TEND T EMEFES NN, Zidsia OsMil
W& DHED MU D> TR I 30T, KB W
INDHZ LITXD (Ueno and Iwasaka 1994), 10 T
TOFIL, Bt ORI B IMU~DJE T DEALT
AT A40mmH,0 LV /hNENWHDOTHY, ZHIFAK
DIMFIZEBEE 52 HIZEFA+nEEZE LT
% (Schenck 2005), L2>L. Ichioka & (2000) =N
Z v NOEHIZ8T O ZEH S w74
%mﬁ%®ﬁT%ﬁ§Lko:@%Q\wﬁﬁgk
BER AR OFEIE, 7 v b OEEENTIH - T 200 75
400 T2 m* O TZEIL L Tz,

BFRAEVHEEEHA

B DFEOMRHEISIL T ¥ TV D RS TR R
ZBREIIZAE S 23, @, ZHIIAAHEFDO ALY
A £ MCEAT e —HBREBETH S (Schulten 1982;
McLauchlan and Steiner 1991; Grissom 1995; Nagakura

4

et al. 1998; Hore 2005; WHO 2006), Z D X 9 72 A
RS T & I VRIS PER 2 TERL T D 1o D IC RS &
T 5, BRERIZ, 2O T vkt ZEHIERRE (A
EUAATIZNY . ZORETIEHIEOHRA TR
72\ BT D L AMEBISICEELY X
Do RV AT KB D ZORICET 23BN
FAELAN R STV B B Do (Eveson et al. 2000; Liu
etal.2005) . & DAEMFERIERITBUED & ZAH B
TRV, B, FICEE. BNEVOFES—va v
fEHRPRE U CHIEREAR ZFIH T2 A D=L L LT,
CTIONNKEA T = AL PRI (Ritz et al.
2000) . Z O FFRIZHRET D RSN N 20 5
(Ritz et al. 2004) ,

In Vivo # & U In Vitro #f%2

WHRBEE I VT AT DT AT OO
23t 2 AW RIS Z T 5 7o OIZZE D5t
DRETIHNZAT DT E T2, ZH B 1, ICNIRP (2003) .
McKinlay & (2004) . Miyakoshi (2005) . Noble & (2005)
B L TYWHO (2006) THFEHIIC L E2— ST 5,
UTIFFERFEROENTH D,

In Vitro Y R T LZERAW-RERHE

HRE L~V AR O Z EIAFFEIC I, Mifae Lo
FHCR (HEEIa, B, A5 Mol) B XUk~
RAlEE TV (AR KO ELEMR) B8H 5,
FEDOFHMIE H X, ARAafd, AR Al
TG, MR BRI TH D,
INHT_NTOFMEB ICX L, HENL LG
Eéﬁiﬂﬁﬁé&iéh“ﬂ\é ZEkE B ) RE

. 8T F COJAHLZR I DRE R FE DWRFER 1T L
téﬂto%@®%ﬁﬁ$%éhk%@%%éﬁ\
Z DA I 72 BN 22 WIERRIE RS & R S 41T
W5, LLED XD BROSIEH2ICfEL ST
720, BN OHIIE Sy ZEEE A~ D 2L (Valles et al. 2002)
Lo HRE—BHEOHHFEMERLTWND, T O

Zei3, LARTIZIA CAFFE 27 71— 7" 05T - 1o 8142 (Denegre
etal. 1998) DOHERTH D,
T INRITET DR ~DF IR L T

ZNE TOMERDOFE RS, BAMEAICEL D7) —
FIONNDBERST T v 7 ZADOEN, ABENICE
KIEREZ LT LD B, I RMMARE

BR13-2-4



FEERFMEO B AL Z TRV ATREMEIL e\ 2 & AR
X5 (Hore 2005),

HARFEICRET 2 EIE B0 Thbh TV

(Miyakoshi 2005), 9 T & COFREA DIRFE BT,
AN E BN BT R O, f
L& LT, BEARSMAEYRE W2 12 6
% (Zhangetal. 2003), Z ORFZEIL. ZERIFWE L&
WHOEAREICET 20 THY . A%
B EANEH OISR SNT-D, Z OREFURATE
RSN o T,

WIET 2 &, WAREENET 2T £ TORIGEE
DAY FIAG BB ST, MIET LB L OE
AIRE 7 /L COMEDTRFEILIL 72N,

SMERHR

PRG35 2 OB E M Tl T &
7z (Saunders 2005), fTEMIZEICHB VTR —HL T
RoNTERIETH D Z ENnD EBRAT > \ENIK 4
T BX UL Lo TR 728 = 13ROGS
BROFMFEBE NNV ERRBIND

(Weiss et al. 1992; Nolte et al. 1998; Houpt et al. 2003) .,
ZORBIIRNERE L OMAEEMNLAELD LER
5TV 5 (Snyderetal. 2000), L2cL., 2T RER
FOENLUTOS L~ vzl Tid, FHEIT
Bk 2 22 PRI RT3 % el b X OISR AT B S i~ D
R EE DRI OV T, FEERITIE TORED R AEILIT 72
VY (Trzeciak etal. 1993), ZOFIAIC—EHT 5L DL
LT, FREEFIREE T AR O B I BILEE M oD 2R
HIMFFETIE, 2T £ CTOMSITIB W THER 72 5 57288
FEESI N2 o 7= (Gaffey and Tenforde 1983; Hong et
al. 1986) ,

YT, K 01T L LR OREZEL LTt
IICHENE S VT2 b DVE, DR 36 L OVE B & J5 58
#R EEIME O MITICFHFE SN HENN TH D (Gaffey
and Tenforde 1981; Tenforde et al. 1983), & M2 5
AR DRI OV T H AU IR S TN D8

(#BIRBHR) . RT T 4 TR L E s ik
DEBIFEODL Z LT ehoie, HYELEDFE
X, FolE, 41X, vk, VLEAN, 2T ETO
S OEIRF [ 9> B £ A OFkHeR 88 I FEHE S vl
EX (ECG) M9t CTHGES 417z (Tenforde 2005), L
ML, ZIMEREIZBEI L CTHOEMIZHA LN T2,

5

A R HvA 15T IZREE L CRFZRFHIIMT b
28, MR, IE F 72 IR R BN IR T A A (kD
RERLIT IR S 7 dv o 7 (Tenforde et al. 1983), 8 T
TS OELRE R ORRRCR TR (X 7 & OFEBRAREE AT O 5
Wz B %z 7p7)s- 7= (Kangarlu etal. 1999), - ti¥E %
RUTAT05 10 T £ CTOFRPAOBSICIREE S W7
WRZEEAE A, M, MR 7R & OIFER R/ T A —
ZIZBIT DN b & LT b (Ichioka et al.
2000; Okano et al. 2005; Okano and Ohkubo 2006) , L 2>
L. ZAUHHFZEToOEBRGHmE B I3 L TOoR0RE
ETHY ., Bl & OEMIKFOREELZ T 5\
B, WESNEEENMNSIICKEER IR T
ISR OEEITTE R0,

1T £ COHBROFREN~ U ADIBIFE. £
FEICH 2 HHBILFIES N2 o> 7= (Sikov et al
1979; Konermann and Monig 1986) , & O dOAFZE L L
T, vV ABFORERAEMIC 4.7 T(Okazaki et al.
2001) 3 XY 6.3 T (Murakami et al. 1992) D248
M 2-7H) BEINZRICHRTRE~OZET
RN ERHE SN TWD,

FERENY) CHEA OBIREME E IITR B AEDE
ZERREMEZ R LT FRI3A 3 L 7a > (Bellossi 1984,
1986; Mevissen et al. 1993), BIfEE TH L Z A, Filik
RICEBEPADA = 2—varEiireEe—
va v OFHMEE B E U ATEREFRIZ T T
W, O XD e REEOFEE A B8 X ORI e
FEREER BRI L CiE, B SE BAT & 0k
A E L OIIRAEETH D,

INETITHE S L, MR, NOWREB IO
Mgk s &te, £OMOFHREB 2OV TiE,

By

R OMET D REUIT R STV,

E F TOERHAE

1994 £ ICNIRP %A KZ A >~ (ICNIRP 1994) i

TTUBE, $IEIRIE T 8T £ COMBIICIRFE SNt
MZDOWT, AT, MEATEI PR 2 4 RN
HIFRDZHATOITE T,

K GET) R, RS, IR, mE, FERmE
BNV ETe SRR AR T A — X &3l T
LRI RFARIE, 8 T £ COEBIN OMEFEIC X 2 Rqd
T REEN/PNT L A/R LT (Chakeres et al.
2003a) . ‘LEM (ECO)E B DO OT A3 ElEL S T= s,
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BEWRDH 5251, & 2 WIXERREE CH 521k

RS T, ERRAERTHEABOH@BATH 572,
Z DD DERENZ XS DR DREIZOWNWT, &
N COFHLITR VY, F72, 8T £ TOHRSRICIERTE S
NIk FORT T 4 TITRIROZ(RITE & e 2
&N X Cu D (Shellock and Crues 1987;
Chakeres et al. 2003a), ZALH DO FIFLIE, HITD MRI
lﬂi‘n (Atkinson et al. 2007) TR ZiT-, Z OWFFE

X, FRREARANIX 04T T, DA%, IUEIA T T

’%{ﬂ: TR ONEoT, Ll 910 E 2 Al
RBLOEER (RF) BALFEELZZ LICEEE
YD,

FRAET 8 T £ COFAICIREE Szt M
B4 % I lf OMERATEN FHOMT IR, FIRCIR. 1FE3E
RO, SEh. B —EBSUSKR R 2 B2 RN T
A—FIZBWTHEREbZ RS 720> 7 (Kangarlu
et al. 1999; Chakeres et al. 2003b; Chakeres and de Vocht
2005) ,

7T ETOMR VAT NFEHITALE Lo 123
T DATENMIFGEIC AU, BESRN T OB EED I fELE
LT, B L FORCEICHT = M T X MREN

WPEDIFF L < W B Z 2T 5 ATRENED /RIZ S
17z (de Vocht et al. 2003, 2006a, 2007a, 2007h), De
Vocht 5%, 05T 7205 1.6 T £ TOMOEBANT,
0.3T s™ (FriEAR 1.6 T DRE)E TORAAEAHE 2t =
T XD ITHEAL S T ERER O EEE) 21T o T2 ELR
WX D GELBEMERE S K OH & FolnES) (&
H 5 b ATEBNAR SN O R ERAHIE R E) ORI T
ZIRRTWD, HEORE I, FHAER)IC LV
MEET DRI FT D L DI AT,

#) 2-3 T DFFESICIRTE S 7z ML IRERSCET 2

o LIERRC BIZ, &R, @R, @iéuf'f]ﬁ‘ﬁé:b\
STz, AN TOERN X 2T 2 — @O R
HEERBET DLW MENEMH S (Schenck et al.
1992; de Vocht et al. 2006a, 2006b; Atkinson et al. 2007)
L2rL, 23D OIEROFAEMESLR S 1L, WA
B % il 5B OMEZFEDO DL Z LICK VML &
NA[BETH 5 (Chakeres and de Vocht 2005) ,

PRV O NS & 72 I3 E L THEE T D A DMK
T 5. BAMERIZ L2 BIZICET 2 BB L OVE
BROOMRHLIZ, Glover & (2007) 12 &~ CREL < AF%E
ENTo, 1T E2FHBART ~0.1ms™ O Tk A
TOEE AT DL, bOLEREILEER (R
%) DEREEGFDLFERITIR ST, FERFT DO TH
) TR o T, BBRE DS RDI & % B %F
Lf}iﬁ T 5 E BIRAE, WATns 5> REI

LG R D72 ET), FERF DM & 13T 28 -
72 & n, BIEMRER OB 3T 2 58 E
TOFENRE I N, WA LEOE) AR (4
Bl7z L) WTEEEHAET &, e LThRER
WLENEZR BRI a2, 2055 2 N
RV E R RS TIRBR L7z, 200D DRERITR K

sriEfe L7,

HEENC LV 5| &2 SN DR L IR RAYIZ . MRI
AX ¥ I LT 08T £ TOMKNICHIE L TAT
S TWHHERE O—F (50%LLTF) T, BEEEENA
ST LTz, T OREIT., AiERE OFrd (5
F) ERERCT D A & 2 O EFHOWRIK & DO
LRDERICBEEITFEDTONTND EEZ 5T
% (Glover et al. 2007)

T DX D 7B T DR DM AN K E W
LB NIRRTV D, USRI NDOSA, EE)
kgl ShD BIZOMMIZ 1T (1 BRI

k) RRELHEE S, BEENFE ORI & AR
ORETLIT mt LHEE Sz, 26 OFBENAR
NDETICRWHESFFHZ S 5 2 &3, AiEMRE
RO I HNER O AR EOSE (04-4Hz) 2R LT D,

10T BELOL5T @ MRI EERIE I CHEHT 5 EE
FHOMIE T, BRAEROFA R (EESRFE & T I
OB RN . FRITERERET) (BHBSRFRIAT & & T
BITHA) 23FHA S 47 (de Vocht et al. 2006b) , & D
fER. BERFHTO B, DNOEEK, EENK
TREIZOWTOFRARE L, AL ik L T
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N, FEECH IR & B U2 B G 7R E ORI 2R R
TEM B X OMTEN FRUTEZERE ) O — B MR T IS HE(ERY
WZD7RMM D Z EICERE LR TR B0,

FEEHTR

Doy, #5010 mT £ TOHFREE OFFRLR IR
BENDIEEE, £IET7 02 =0 MEEFTCHE SR
TNHY THTEH N, BHELELTEHI AR
B 2PN FIHFRETH D, LorL, £D
E ORI, o F =y FRLRAEEE
RALIKFE 22 &L FERICZHKET D TR D & D kk % 72
BENE EME~OBEBE LM TH D Z ENREZ,
Mz T, BRI E O THEMLEIZFIH S5 6
BRI, PR AREZEREROBETIELND T2
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IR AT THh D0, EITFE LRV, ik
SINEBRIEE DR E S & D, G E H
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Qe RS AT~DORE, HiEsREENS Eh
Do

Rockette & Arena (1983) (X, BMET LI =7 A%
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LM E DT ELE LR U, Bk, WRAHz, U
VRIMIE R DS A TR ERFHE L 0 O0mn 2
ERME SN, MEHICHE TR oz, B
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L DOURER & FrREIREE L 2 0 T THEZX DT LB AH
RETH-oT=, Spinelli 5 (1991) X, T/ =0 LY
ByEDaR— T, AERMESLCEDOY 271
n [FEHE(RSET- = (SMR) 2.2 ; 90%(5 #H X [H (CI) :
1.2-3.7] &, AETRWVWAMFET RO Z R

7

Lz (B LRAERTITRY) 2, T, 22—
A —)L B FHESY) (CTPV) ZHWTHATE % X
INTITR 2720 572, (CTPV IRERIZRESE L 7= 2 fth
DB DOEIMNR B o72,) FEEGIX, FEROERD
RERICRE LU A 78N E RS 2ihote, /v
U= — DT VI =7 LGS O/NEBLIRAFSE 2 1,
Frlsd R B HE R L BE L7225 A U A 7 O INE /s
VW 4 L 72 (Renneberg and Andersen 1995;
Renneberg et al. 1999), Mur & (1987) WNT-7=7 7
VADT NI =y LGEE OB TIL, BNAFELTHE
BLORERELRICT T A0 B A O£
TOBNIEE DR BERAERIIR NIRRT,

AT 2 —F L )N =2 —DFET V) HEE
DL (Ellingsen et al. 1993) 1%, #EFtHIAEMEDEE
AR CTOMMNR A DY A7 HINZ @ Loy, BEER
ROHEEITRA DN oT2, b OHEHEIL,
BERLISMIAKERE R D L 5 2R~ b IBE I T
7o BRI DZHEAREMEIZ DWW T b EIZ S e o
7z, Barregard © (1985) 1%, EXURIC K DHEFEA
PEIZHV B 5 100 KA DEGRICE Y | F7#E OfrE
T4 75 29 mT OFLPHOBEHE FE DO FRREF N A LT
WAEHRT VB Y THOHEHE 2R — M E1T -
72 25 4EMLL EOFEE CEI SN TS A DT
WCHITHIE & DR B R ERIT R o T,

DALV DREFEREIIRIFE & A EBELBADILT
oo, O OO RFITIEFICOHDOT
—ZIFESNTEY . L OFERNBRARS -7,
RLRLBED R E RFFED—D1L, BEHL 1T ETO
5~ DIREFE DS IR T & - 1= &M MRI EH 1915
ANZEBWTAEBB L OLIE~OEELHRHE L 2
(Kanal et al. 1993), MRI Ot B R OFEED U A
71%, TOMORBRIEITHE DL AT L TO0M
e GEEICHAEETRY) L, EmTo Y 272k
ML TR @E»oTz, £, EmiCiL T, &
FEB X ORHAEREISNIRERDNRLONTZN, £
DO OREZE & O TITERIT 2o Tz, HiricE
N TAEIR IR S 7e v o 72, MRI PEZER I 7 v
— 7 L0 BEEICERNE WD, OREEIIRTZEIC
XIS T AR LT/ H D,

WIET D &, b, FIH ATRE 222 F RIS IS
XIFERRBIRA N BV | FER ORIERICL 50
AU AT ORREVEE 21X F DM OEEIZE L T
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IRERMRENE
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BERE
IREEIREE
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U T A RTA4 AERIZEBWT 2 20
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B0E, B RATTITRERL TV HIRER L ~LIZD
WCIEBER OB I DD HIFR K D&
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8

FEIN ORI FEo T, EERO L 9 7e—iltE oK
T2 T OIXRIIMN £ 72 3mSR R
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H R EERE LT, L0 EOWBR L~ DR R
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1994 EDH A T A FATLARE, 8 T £ TOHHLSA
WIRESNTe MCBE L TEEDOHEN D S
(Kangarlu et al. 1999; Chakeres et al. 2003a, 2003b;
Gloveretal. 2007), 2 T BT, HIZ, ME5K. BX
P &P D D N2 2R T8
E= 3.V Wb/ AN NI B S B S DA (119 22108 4=
T DRI S R TRy, BTEERRESR I,
KJEE (1 Hz AiffR) OFFEER £ ITERICE Y &
T HIE <4 (Stephen et al. 2005) . & D L~ L T4
PRHBLREIME L 0 RV (Glover et al. 2007) 7=, HEZ
BLOMERE#ET 5 2 &k, B L O E
BT DFFEERD T OMORE, B 2 TR
R, T o Fa bl LB BN,

[FRE DD FERA U ATREVEN & 5 . B ER
TOMERGITA4T L 14T OB THEZESN, L)
L7223 B, HRR R E K72 OIEIE B R £ 72 13RO
W HTREIREE A B Z HICHT>TD
RERBENRETHH, 8T £ TTIEZ OFELIE
R, LieoT, HIE, &R, ZOMoERE
MzBiET D72, — ARG 233 2 MR PR E
X2T EED BN, L LR RS~ fic >
WU, BREESHIE S 4v, 2ol A EEE RN '
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MoT, 2D XI REBEER LSS, 6
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13-3 時間変化する電界および磁界へのばく露制限に関するガイドライン
　　（1Hzから100kHzまで）（ICNIRP 2010）
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2008) (T, IR R T B SRR A 1R T B 8 oD R
Wk, TRDO LS TIE 10 Hz (130, F2 350+
TIX 20 Hz fHETIT 9 Ba . REMENDE (AT ki
MBICHER SN BT2b D) S, Th
BQUEANYF & i e AV b Gl N oA
EWE L, b 9 —2D 7 )L—7F (Pogosyan fl 2009)
X, R —EB Y A7 2BITHRORT VT 4 T ORE
HEFHEFIZ 20 Hz B 52 HIM L, ¥ X7 ZTHICFOH)
AL AR DAL NS WV DHFEEHNCAH BT H B,
20 Hz OESIEB AR E ORMOBWMAR L —&+ 5
TEERRH U, AR D IRVEEE RS IR
R oiniemnolz, BTHE, W7 —71%, MM
B L 0 5V UL 10—20 Hz OFERA, KA
B ORI L O CHEITH o U X AEOBESN
EELHAMFEA LGS Z L. ﬁﬁﬂﬁ&ﬁﬁkwﬁﬁ
WZHOTINEBT L ENHDEZ EERAML, +0
3 X 0 10—20 Hz @ EMF |Z3535 S 7= BRI RIER D
FERHDINBHNZNE VI REE L7205 LTz,

L)L, 2O, EEKREMFIZIZ ESNTRT
/T/f Tz TZDHUOD&E/—E‘,J{E@U\ utu%ﬂ Eﬁﬂ& /—/\
BT D ERATEN PR B O LT E )N S &2 KR

< (Cook fi 2002, 2006; Crasson 2003; ICNIRP 2003a;
Barth fit 2010) , —f%IZ, FD X 9 ZeBF5EIEAI1 - 2mT
FITENUTOELSE L~V Thbb, Eiko
Brj| SR TTOISERITSEL VLI DRV L
~AOLTIThNTEY, B0 L 25, i
RO A R L TV AICEE R, TDOLH 73
Bt % 5| & T 7o DI B2 R, B R TlE 4>
IR STV,

EMF %2t LTl (A3 —k o714 7) T
DL EERFADADBND, L L_EHERICKLDH
I DS LR, i Sh-ERIT EMF
ECEEBEBE LW L 2R LT % (Rubin fill

REOHEE ACHIR (tACS) (i, JRATAY 7R SR RN T R & 0 1

WL B,
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2005; WHO 2007a) .

IKJE I O BB L OBRA~OIE B 5 ek £
FIFEROFRRERD E NS Z iz Tk, — &
D3 S REH)TIZARWFEEHL L 23720y (WHO 2007a)

BN TC, KEEOBERE LORRA~DIEL &
DIRATENI FAOMSRE (A 5 % 2 FIREMEIZ DV T
WS ONDRR DT FBEIFTE < OB HIREN
1ThoNTe, ML SNTBITIRA LT o Tz, B
IKJEB OBROFEEIE L & D Z LI OO TS
DOH LB D, ZiuTsE b, EmEmfEHO
FER, —RMEOREER £ 7R 2 A N L ARIEDAE T
L7 EEZ NS, FIREED & HFDOMOESN I L
OB DO ZERIC O W TEIHBEIC Sh Tuh2Rn
(WHO 2007a) ,

L7=ho T, REEMOMKE, Mt KOk
BRI, MNP G OFERIT oI ST
D, HEStOMRIME LCHIHTE 5, FhUTmz T, #
FEAVEL L SEE) & OB EORMEEENS, FEERICX
D BEORBEZIT D ENH D T L BTN
REVERGHLA 55, L LA s, KEEOERE
FUOBEFUCIES BENTZR T T 4 7 TOZ OO
PATENZAOBFZED & OFFUT, AEDIE L BHIRO 72
DHOMYL & F DT+ 7 BRI R,

HRRADBR - BT T TR S IR ERE
B RO BRE DR FHIEORE R, 50 — 60 Hz DFE
e FE T IHERA~DIE L BTN USRI F o8
ERIES RN EHERBLTND, 2D LTI,
MEEP LM END AT b=V B ETREDRLVE
YOMH LR RO & AP OFIENC B 5
585 < OFEEHHANLEANZONWTHTITE S,
50—60 Hz DX BERIKMA T b= LUl E 2%
HEIZHET D REDR T T ¢ TERIGEL, AIREN:
D & DA 1 OFIENC o3 R R b2 Il E . W
DR DL R & 7o 7= (WHO 2007a)

50—60 Hz OESI LOMRN T v F OkaRIkEs X
CIMFED AT =2 LU b 2 D B R P~ %
< DEHIFFROFITIE, IZBEN AT = 0K
iz ES"DIEERELIZLORH LN, —H,
fDBFRITE D X 5 7t & Lieino e, FEHEitkO%
B 2 b OBV T, 50—60 Hz DSBS L O
RO BIRAT F=V L UOLBLORRAT h=I2fk

179 5 A JHAERIRRRIC 5 2 5 BT B4 2 REHIL T
DRTERTH S (ICNIRP 2003a; WHO 2007a), E b
PISh O FREIEE H - 50— 60 Hz OFES S L OB O
BPEIX S BIFETIE. AT h=2 Lo LD
BIIR 6Nl
ZFEDOWFLIHD TR —EIE R A b L AR /LT
VLT B LRI R L TORWA, fist &
LT BRI~ XD 5@ L)L OARJE I O FE R
X BOBMBERICAONAHEMNIA N LARS B A
BEMEAS S D (ICNIRP 2003a; WHO 2007a) , /b 72\ iJF
FLMFERS TRV, ERLVES, EHEE)
N B G3 B AT v, AEBEES K OWMESERIAEIZBY
WL RILE R EDRIVE L Lo~ [
W KR EN E T IE—BHEO 2N D TH o7z,
WIET 2 &, b7 —2ix, KEEROBERE X
O ERITRRD, ANMEOWEFICHEREIEATS X5
IRAFRRN MR ~DEBE 5.2 5 L) Z & R L
TR,

REMRE - (KA OBERE LOBROIE BN
W D ORFRZEMER BRI BT 2 & W S (R
INTND, R—=F YV PR L OEH M LEIC R
LTI 72 <, 2D OB S KA I IE < #
OB OFHUL R, TV A ~—ik L O ZEHE
PERIZREEALAE (ALS) (BRI L Tik & b £ < OFFERL
KINTNWD, W OOIFFEIE, BRBH ORZEIC
PEETHANL ALS O U A7 ERERH B0 i ian
ZEEREL TS (Kheifets f 2009), ZHFETO
LA ZOBEAEFIT AW A T = X L3
SNINTWRWA, 20V R EHIFER  a v 7
75 LS BIE O (BRI D AR R TH S
MBHENR, SHICE XL, LIS IX<#E
FEMTIE, BT, BE-EKESY N 2 2R EEH
WERFgRIR MR, VA7 EREBELTH RN
(Kheifets ft 2009), 7 /LY A ~—RIZBI L CTi,
FERIE— B2, BISA T 2 OBLER ATReMED
R & PR EHFBEBE S — 2 DAFFEIC I T b 3RO BIE D
Ronizn, AOR—2DHEIZBNTH, 2TICE
WTTIZZRWA, WL ODRFETY 27 BRI
SINTWD, HRNOY T 7 A—T041c k0, 20
T = Z T —EMER IR E WD FIZ TR STV D
(Kheifets ftf, 2009), FIFAAIREZRRFE RN T —L Sz

2
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(Garcia fifi 2008) 723, ZAUZIEKMFIEHRE R OFEAY
SEMEZRR LT ORERN S o7z, MA T, WK
SA T ADFHLH WL D0 5, MOBENIELS D
IEERIASHE D HIENE —MREIIZ T Tneny, ZhvE
TO L Z AME—OF A FRER B ABREEZ0E, BINT
SBEHLDOTNINA—IFDIY AV ERAERLTND
M. ZIUIIER DR WEFEIC KRS W b D TH D
(Huss ft 2009),

EREEIES BL T AV NA ~—0K L OREA
WFZe3— B0 20, 5 L.
IINA 7 —REB LD ALS & OBED
TR,

ATz
EERIE< 'L T
AEHLI IR E R

DEMEREE YR L ORHMIE BOER
BIRFZEIC LAUE, BRI 3 v 7 13 AR —
RTH DR, LI OIRSE S O BRI L OB

BT 2 DIRILAE R~ OB FEREEN, — KRR E1X
BT HFERICHEBRT 21E<BLL TRz &h

ATREMEIT RV Z E R E LTV S (WHO 2007a)
SCHR T DRI S R IZ 31T DRk % R b ST
WA, ENLOREORETNEREOTHY, —
DOBFFENI L OEE ORI BV TRERIC— B
MN7enro 7= (McNamee fli 2009), CMgfis R ED
TR LU RO IO R T, 1< # & i
ZR LTV (Kheifets it 2007), (X< 8 &0l
B AL OZAY & O R RBHENAET 2028 5
IEHERIOEE 2y, BIET D L, ZAVE TOFHLZ
AR < #8 & Dl & SRR & OB Z /e LT
AN

AT K UHE - BRAICH T, EFIIEE FO
HAEFEA DA F IR R E TIIRBLORE R L < &
LOBE AR L TR, BEROBFUE TICEEL
T2REED Y A7 EFAZ DWW TCIREM ZRFEILAN N < D>
bDHHLOD, TOHE SN BEEIIM O TITR S
NIRRTz Z b, /. £ L5 REEIZ O T
DOFFHLITZ Ly,

WL OPOHHIAOTIZEB T, 150 kV m™ £ TO
ﬁ%&@%ﬁ«@i<%@%@ﬂﬁﬁﬁbﬂf%b
ZDOHFNTIER Z 2 EFREAY A X% F T AR

LIS BOMEL H DD, FER i%ém@ﬁ%&%
XN E—E L TRLTWS (ICNIRP 2003a;

WHO 2007a).,

”ﬁ?L*ﬁ@ﬁﬁ?ﬂZ@@iﬁ/\@ X< L, 20 mT £TH
WIS a, RERIVERIATEC A E 7213 i O ap
T % 4 U727>5 7= (Juutilainen 2003, 2005; WHO 2007a)
WD & IRER OB SO & FER LU
FEAD R L OBEOFEHLIIEF T,

A 1980 FFERA D 1990 FRUTKHAT ALz h e
0 OOEFHEIL, 1998 FFEOIELBEHA KT 2D
HIFRAE 2 25k T D K & X 0> 50—60 Hz BEA~DEH
FNE < BN A BT 50D HNRNT & R L
7o WAL, BERE/NERA L OBIEIZEE L
TWER, ZOROMTRITRAOBRALBRE LT, £
R LT, YUNTEE SN, 50—60 Hz BiSt L fiix
DN EOBEEIX, FOBBMEEFED D D IoDIT
AV SNTAFRICBN TR SN ) o7z, LAL7R
N6, ANREMIFICEE U XRS5, By O

FEITHREN T TOIVIZARTEIE, 50—60 Hz OJE{EBRERE
ROBNFOIXL BERX Sy E/NE AT Y 2712950 B
HWRH DB HAVRNT EERB LI, ZHKE
BB ENI A TH D | Z OFRERITEIAA T 2|
B DRRE DGR L OMBROMAG Y THH S S
ATREMEN B D (WHO 2007a), 2 DD 7 — Vo34t
(Ahlbom ftfi 2000; Greenland fti 2000) i, 0.3—0.4 [T
B2 DI BIZOWTEEIY 271355005
NIRNZ L BRB LTS — 0 E O OFEE HIX
ﬁ%@%%ﬁ@ﬁ&mhamﬁ&wﬁﬁﬁ%%mﬁ&
TR T & Ao o< R LT,

FIRFICE 25 Z &1, EWEER A J1 = X 53
LREINTELT, £, @k L Ozt %
BriERIT. 50—60 Hz BT < @23/ R A MR o A
ThdEDEZEIFRFL TR,

ERT XL, &b BREEO/NE AR TH
%, @bk ) oo SEEERME AR O Y e BT T LN EL
IRV ETHh D, 1TE A EOMEITERETT L
T 50—60 Hz &S 0 A £ 7213 Y v/ A~
RN EEHAE LTS (ICNIRP 2003a; WHO 2007a)
B CORBMBR IR S LD 523, iR O
v 3, ISR LORERAZELH DD LFE
OB MTBNT—H LI EZR L TWRu,

T v N OALEE T A~D 50— 60 Hz R DF
BIX, FHRBOMETHAE TS (ICNIRP
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2003a; WHO 2007a), —EPEDRUWFERDE HIT223,
T, FEDOHRFEEY O M LERT v Fan
DEWVBEERR B D WITEHIRE D S 2, 1k
WV E TR TR S e AR E Y o)
JEDET L~D 50— 60 Hz BT < BEOFEIZBET 5
KEEDHFIIIEEN TH o7, FFRIBAIFE, (LFEH
B CHEIE SE T RE D AR L OMMIEEH S DU COHFZE
I, e A EDREERER S L,

2RE LT, EEEOBTUI BOMIa~DREIC
BE20F%81%. 50 mT L FIZB W TERIBFEEOFHE K &
AR LTV (Crumpton & Collins 2004; WHO 2007a) ,
BFRET 2 & ANR AR & R R OBR~0 RN
X< # & OBSEOEFAFHL & 1T, A OF)
WERT — 5 | FRCKBBERET R DA O T —
2%, IEEREMICEENTH S, Mo T —#
I, LR TIERVWE OO, & E L TEmFE
EXEEL T D,

SEHEEZESNSERRAA FS 4 DL

ICNIRP (%, Z DfRFHIRBWT, 2Ry L OEM
FI7p RSB RHL L, R A R Ol DR Z %
BIZAND,

SMEE KA EMF ~03< BNMRRICE X
DM B DML SN b DR S D D, T,
PR F K OHAHRR D ELEERIN, 72 & ONCHEIEPI L BLS:
DFRTHD, £, BHEARBIAREELRH 5 b D
V&, BURALER L EE) & DO & 5 2R RS E
FUIC X0 =@M EEZ T DR TH D, D
A TORBIIREIFE L, BEM N T8k
o, RNEHEE SR 2 w2 BRI R 4
W Z I K- CTREILEETEETH D,

R O BHIRIZEAT 544 FZ A > (ICNIRP
2009) (ZRHE L CTH S HESRIC L72As - T, TREEM)
REECIX, WURBE LIBITONGE, (EEE
DHEIEPIEER G 3 & O b D TR tRRI i & 2 Thetk
Do DWDTRIAD L S Fe—iME D EE | KD b
CTHhEBEANCRBRT D Z LTI R o 22 L THDH &
ICNIRPIZE 2. %, 72876, 20D X 5 et BRI
F IR R AR B A R U5 L id b
RONDTHD, TDED RIENRE TOHIEKDH
5 L ~DIXL FEIE, RIS L OHHRARER DA

BERRPR A 2 (8 5 7= DIHIR S U5, ICNIRPIZ,
AR D Jn 5 BRI & iR 7 BRE D 72 (T HE i/ h S v 2
CICHBEL TS (RSB ) o mishiRsR O s
&b, M1—-3kHZLL ETiE, #ifE AT 2RRE LT
MR ESSFER L 725 T ERIA T, £724910 Hz
BT TiEp-< Y & LIz Biatmsili~ DGR3 7 E T,
ETNENBMERS LRSS,

HAMIPO e BLG: 2 [BhBE AU, dtiaElC i & % ATRerE
DHHETOEEN#IND Z L2 D, MDY
BAEI320 HzfFiT 12 3BT/ T, ZaL & 0 @ Ja R
BIOERWERE TIIAMIC L5345, Zhaskiss
K ORI R B & 23757 2 mic BV TiE, KAl
TRt 2 Il BRAEASTE ) S 5. JIfdi A 321 ¢
BHT, OO BRIICE ST, IE< @R E
T4 5 FRA R R W ATREMED b HIEEE A EIE L
T, —RMETIED D PMEEE PET D IEER ATREMED
& D WEERET D201, FAHIFR IR R fE I
BEESND, ARITOWTIE, MDD R KRR
s NEHIND,

KR EDOBRA~OIEL Tlx, REBEMMEMAIZL D,
T BN STV DA FRIR)ISE 5 & 27,
ZO X HIRIEL BT L > CTHEREICHE SN DK
BN L DIWAEAOIEIE, BF L& vt
g5,

1SS R BRSO SR 2 B3 5 ST
i % ORI LOFMEEB R X > TR FHE
INTE7z, WHO OB AIFEHEBI T 5 TARC ([EEE
DAFSERRBE) 1, 2002 AETAKE I ORI ORI & 1T
W, 7Y 2B (e MCHTBENAERD D
Db LMW EFHSNA T T =) ITHE LT,
Z DSPEORIM TN B fIF I B9 2 FE e O R
Th s,

ICNIRP O RLARIE, ARJE I DR ~DO RN < D3/
RAMmpEOY A7 L5 L RIS D Z &12o0n
TOBAOBZIRHUE, 1IZBHTA KT A v ORI
ETBITIRIEFITIHD, EVNH 2 ETH D, &bt
Z OBEAKER TP TG, IE<BEBEER LT
HIERE~OFZRITM B AEE R0,

RARY - BREMICBEAET VT, FiR3HE—
TEFEOEBEREFFOLIUE L, KX i B0
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2B DL EROHEE IS M PSR — T T
NERRALTCE R, BT 28R B LOWRMC X
DEEERE, BALRE—FEI AT T L& IV CEA
ENte, UTHE, FREEB L OER PO B LAY
—E7 /L (Xi & Stuchly 1994; Dimbylow 2005, 2006;
Bahr ftil 2007) 123 < | £ 0 EBITEWVE R OB,
BREB L OWA~DIE BT L > THERNICAEL D
FATONWT, D DICE LWAERRAR SN D &L )i
otz

4 mmPl FORZ BAA A X - S E Db
BERENS, KT RTAORMICE>TRD
AR R A ) OFERSELRE (Dimbylow 2005;
Bahr ftfi 2007; Hirata ftf. 2009; Nagaoka fth 2004) ., 4}
BRI — T, ME AT (BROBA)
FRFEE MAOEE) O, FERNICHEEIND
ERITERIT A2 B, FHEICLIUT, 50 HARERUT & 0 A
AR CFE S LD BR ORI E— 7 O FKAEIE,
ARG mTY 72 0 B L Z223—-33 mV m™ T BER DA
& L HIRET MTKAFT D, BURER ORI ATBR 72 KRR
PRSI 9~ 2 B HR BT A LTadd o T RAY
PRI 2 EDS, T — A b A — A DFERGHRE &
L C& N7, 50 HARE RS L 0 S IcFE S b B
I, AN mT4 -0 B EZ20—60mV m!' TH 5,
50 HzfE AT & 0 AR 8 S 5 B R o JR ATy
E— 7 DR KEE, STER KV M E-0B X%
1.7-26mVm' THY | FGIZIOTIZ INBER kV
m' VB L1233 mVm!' TH 5,

BB LAV OEHITET D H R RT A —2 DRSS
BRI FREZ: R A M VISR D RN EEE L
T, ICNIRPIZ, HEAHIR) HEE L~ & EH T 5B
W2, R RAS 2 HEEZ VTS,

EMF (X< BHRIRICET 5274 F51 >

W) < 88 & AT FBITH LTl 2 DfEEHR G-
ZBND, RIA RTA BT DIEANE < BT,
MO, FI2TEND BT HNTEBIRENET O R &
LT, —RANCIIBEE DS T T, B3AciW T 1 He
725 10 MHz ORFIZ T 28R L ORR A~ %
SNDHRNTHHA SN D, MY, AR &V HEE
I, BTOEMD, Ffx 2R REERRIEO K8 AIZEH &
o, ZDE D RMEANDER TIIE A~ DS ED LR

8

PEIRELS 2D B2 bND, £ DG AROAN
7-HBiE, HSD EMF ~DiEL BTSN TN,
TEMICIZ BINDIEEZITHT 20D L VLW
W< BHIRAARICHKT L CBRASNZ DI, 2ok )
IRBREHPBILEL 72> TN D,

MEEIZHB 1T DTN S~ DAL

ETORHEAT — 4 L 2 OfERITH D FLE DOARHED
EMHRNER, FHENSOFICIE, BT EOE
W E AL BYRER], SRR O RN D D, HERIC
B BED XD e il SIHRBREE AN B Z LT
LoTHIEEN D,

L LR D, RS ZAELFKOETIZET 5
RN+ 7072, & TORMEHFE & 2 TOLEHR
RE =TT o TURIBHR A 3T T % 7 8 DR 72
DARMUT G- Z SR\, L8> T, BfgET — 4 _—
A DIFFRARAR I DORTEIZIBN T, EOREETO
FHOR S A% &5 N3 CEMRPEIRT o RE T
b5,

AEAXFRESE LA

ST S VT (R b NI BT T D 2 s
i (1 DFEIFEE) 12HES X B O FRME A FA
HIPR & MRS, ARH A KT A BV TEMFIZ L B4
AHIBROHE WD BRI H (RNERME E ©
Do THLTZDHRRAIIERCZE O fth D B ESE PEAT
JUZAE T 2B R TH LB TH D,

HIRNERRE AR CH 5, 22T EH
721X BRI D7D, IZ<BDBELNLRE 26
N, REDBELNVIEL IO/ FoiiE3 R %
DTS 2 FARRIREA HEEH I D23, VWD
MNDOBE L ~VIFEMFIZ #BOME (BR) B L UM
BN THE RPN T 250 TH D, B
TR, EBRRE (B) | BRSRE (H) | RO
& (B) . BIOWEER () Thod, HEHEE
OWYEREITHAER o Thd, 0L RIT<E
RBUZBNTEH, WT N OWBEEEORIEM F 72135
BEZEYRBE L~V L T 5 Z LN ARETH D,
ZE L)V AT, BT 5 AR &3 2
EIFRRES D, b LHDEM F 7233 RN 5 E L
NEBIETHELTH, TOZ ENLT L HEARHR
EHRT D2 LT R bR, LhLAERL, 5L
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AUV AT D RS T T, BEEd D HAHIBR 2 i 72
FIE D ERGEE L, SEINBRER S NS a RE
THILEBBETHD,

E AR

ARICEFUTOERBINE, ERE~OFFRFEL

&I DO DEMFIE BHIRDOTODTA RTA
EHIETHZETHD, BB X HIT, VA7 TR
ROBEDIGN AL D, TR R R
(PNS) 5 K OHHEARESR (CNS) DFlE, HENEPI
BROFHR, BHEED H BRI~ BOFRENE L &
b,

ERDELZNS, MEPDCERSOFHI & BT 5 72
DIT, 10 Hz—25HzD AP ) T BkERIT
< EEVLL B OCNSHEAE (T 7205 | iK & M85 1250 mV
m' DL N OBRIRE 2 FHES D L O 2B L UORER
WCHIBRS D, T bORIRMEIC X D | fkeeicx L
THRE 2AREMED H 2 — PO EIT R TRI#ET 51X
FTThHDH, TNLOEBIME~OFELFELIIR
RENTWRN, Ll b, —EOMENRREEIC
BWHEEZDET 5000 A2 O TEBEES 5 D3
F U L ICNIRPIEFE T 2 28, I8N 7 AR 25 Lo
SRV, T KD EW AR RS L OMEW BT
MR R BT A LH L. KRB KOO 1
PRSI OB & 400 Hz TR 7T 5, 400 HzL Y @&
JERETIE, AR O BRI AS A AR D4 T DHE
PZEM S b,

FEHINRETOXEIL, FEEEIXE0 LS 7
X< BIZ LV EE DATREMEO & 2 — il DB DU
THHA 526N TNDDOT, Kk LOHROFHE
FRRHIN 2 [B10E 55 72 8012, BEES L OMAE 2800 mV
m' UFOBEFIRE A FHET D L 5 BRI LOBER
WCHIREN D, Ziud, ERORENSEZEET ST

(. FRKERMES V m Nk U CIERERER 5 A L
LD THD, 3kHz LTI Z OFIREIE LH$ 5,

NIRIZHOWTIE, IEIERE 5 A58 L. BT CNS
FAREZE Ly 10 Hz—25Hzo J& 3t T10 mv m™! @
FARHIRN G- 2 BiLd, ZL D EWER G LMK
WEEBCCEEARRIIRIE EA-T 5, 1000 HziZ W\ T, R
T3 Z O D Bl 2 558 3 2 BARHI R &
KT D, T2 IR 10 2@ A L, 400 mV m’!

DIEARFIMESE S D, ZORIBREIIAEDOETO
AL OMBICE I S D,
AR A R 2 B LUK 11ITRT,

el 15

ICNIRPIE, @RSy, FI3IERICERMOY—7
EROLOEED, ERELEIBRICLVFEEIND
HIRNETURTT D HIBRME L, RERWEE) S g ke
& 7 2 & A HELET 2 GRIESRIEAIE < #RIZB
LELBROZE)

BERDZER T

HEBROFE %%W&ﬂ@k&o@%x/%
WZBRE L CTHE R DG, R akiaEn 4 7
@#N%E%@W@%%%Z#é_kﬂﬁgfb&
1B 72 AW R R & SR TRE EofiRICBE 3 2 2k
i T D T2 D DEBER 7R PTREE & U CICNIRP 13,
YA 72 < HERET D/ &S 72 2X2 X2 mm® OARFEHR

F 2. FET 2ER B L OBRA~DONEROIE < BT
2 HEAHI R

SN
< m TR %@iﬁ
AT B’
BHER D CNSHA 1 Hz- 10 Hz 05/f
10 Hz—25 Hz 0.05
25 Hz— 400 Hz 2X10°f
400 Hz -3 kHz 0.8
3 kHz- 10 MHz 2.7X10*f
S & AR DA 1 Hz-3 kHz 0.8
3 kHz - 10 MHz 27X10° f
DRI B
BHER D CNSHA R 1 Hz- 10 Hz 0.1/f
10 Hz— 25 Hz 0.01
25Hz—1000Hz  4X10*f
1000 Hz -3 kHz 0.4
3 kHz — 10 MHz 1.35X10*f
S & AR D AR 1 Hz-3 kHz 0.4
3 kHz - 10 MHz 1.35X10* f
T
fIFEBH (H2) .
- T OMITIZNIE,
- 100 kHz X ¥ @\ ARSI ClX, RF IR 255 L~L

BB T A MNERH D,
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100 -

10 4

AREHRBE [V /m]

0.1 4

0.01 T T
100

1000 10000 100000

RiE% [Hz]

- e e EEIL CEE  BEEBOCNSHE

BROIELCE ; BEEOCNSHE

— R ER  BRER & RERD AR

- = AROIECE ; BEE & RE OB

1.

CNSH L UPNS~DFBUR D D RN E SRS < AR < 87 L ISERE < BRITH3 2 FEATHIIR

(FEDE SO FLBITIE, HLUZCONS, PNSERLSINLTW DO EFNZ, £2ITHIGSET, £hEh,

SHESOCNSHIRE, SHES & (A O Sfik LFR LTz, )

BT BERORY MY E L CHEBER 2 E
THZEEHET D, HAREOHEMETOE

D 99 = X A NABITEAHIRR & O i )
RETH 5,

HEARMIZIE, =a—u B LU oMoEREENE
HIfEA~O BRI BT RN ETH 503, T OFHEL
PR B/ MBI BB R AP R EK J L OSERD) R v
A MY OBEROEFHNZE>TRES, =a—mBL
OMHER T — 7 OMSRE A 15E 2 F /e PR 5t
RIS 35 S 7o BRI T BT H
%o HLRE L 7o iR A BRI IR o TEWZS S
RKROFER) .« T OB ZEIROFHEER % B
EOWHBECHEY LEbOTHD, BHFHESIYTIL, =
OFHET 2 225 7 mmOFFAIZIE S D < (Reilly 1998;
Reilly & Diamant 2003) . A BT, 77«
T ORI O KB TH 55 2 mmE Z OFESER
B L RETE D, 2D ORREEHTHEE U 7o o
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THMHAMEFOR) 1%, X< EHIREIZ A5 2 8 " 10°
WO G = EL(fief) / EL() \ZLT7=08>TET &
B, TIT. EL( B TOE BRI, 10°%
fref 131 Hz 75 100 kHz. £ TOEEOSZJE Rk o
Thb, 74NV INTZHEROE— 7 HIX, BEF 10° 10" 102 10° 10° 10°
EHICRT D (RED) v—7 ik sz ERS (Hz)
B CEARIRE 2 EB5 L~0L) &8 L7 100 —
WiEFTHD, K6k, HEisnkv—s@Eol | e RC AS%
BT PR S, SN, B #
BLOBROMMC b B, 7onss § O
NEEABIOBAO Y — 7 2B EE5, X1, -50
2, 3R ENI L DT, HIBRMEIE, 17 UL £ (F 100
B FFfICERENB L TENT D LD 10° 10" 102 10° 10° 10°
WEHFIC T DD, U UL fOBIOS Ik AE% (Hz)
B3 B KHPET, 7 o Z O[T (R 7 SH)
ITENZEIL, 180 L, 90 B, 0L, 90 EETH D, H Al FHEERO BRI D IRIEISE & AR
BT 7 4 VB, B 7 R I R BUSE D B
N 3 dB LA EFS KL OMEARZ 90 FELL Bt L 7e FRsEfREs
WE D REBETRIE T A VA ETAXT OZ VT 4V
THPTHZ ENARETH D, —flE LT, X Al Adverse effect : A E 7
o, BEEROEALT 7 4 V& D, BREEBEE & EHRFE IR, EITEEMER~DIXEITK D,
L CoMi L iz =7, lihfid, RC (L TN DEREIZ & » THERFE,
Xy X F) BT gV Z B T B IS I
SNWTW5, BT E—7EOT 7 —Fi%, = Averaging distance : 2R
t—Lr hrBLOIEab—L 2 FOMGFOERE X FEARRIROMSFE2 R ET 5 & =12, KNER O
CBESFUZRHWD Z LN TE D, BEFEOLE. WERHH % b DEP & e D PRRE,
%+%KE<&U\§%@§%@%%OTU%X%
F—ADE—7EPRE NS Lo LT Basic restrictions : FEAHI R
YRR 9%@&@%1&%@%7‘;5 JEab—L v MER BERE~OFEREBIZEDLFHEEOH D, £2TO,
BLOBAROEE, BEAFITE—2ET 7 v —FI BEEN D | B {RMRE & OB AR EAER A 1 =X
AT I\/Vn‘»"eiﬁu‘(jﬁk [Fl—TH o, AZEFET AWERICET S, SFHZ EN/BE ST D
AT IR
#% 6. FEEZRE OBRE L OBER O v — 7 HIZ kT2 HilFRAE,
BEFPHIL S0HZzCTH 5, Cancer : 7%
FHEER (mVm?) S ERESR 20 il & STz BeE s BRSO 2, B X OH AN
i R (Vm?) (uT) DB DENLA~DIREDIER Y (FEk) 12 X - TR
LHEE] _ _ _ _ ST LNDER,
Rl A2 x 100 @2 x 800 @2 x 10000 @2 x 1000
, ;:ﬁzg BTx20  EEx400 BT 5000 &7 x 200 Central nervous system (CNS) : HHX#E R

& FFHED D72 D, FFHEEN) O R D—, KIH
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PRI E 7R,

Characteristics : &
BRF IR O EIMEE, B2 E, K&
S, JAREEARY NT A W Bl L,

Conductivity : E#3E

BREEME NIMEHCAE U 2 BRBEOKRE S
BRET DEOMBIOME, BAEY— AR/ A —
FL(Sm) TR IND, KPR,

Contact current : $ZfilEE it
B & D E I OB A I L CAER
BT ZPEAT D &,

Current density : BT &

&b B REFZ DT HFEIMED T DK 2@ T 5
BIRICE LAY S b, #RROERIZIS T 5 A ET
B, BN EAROBEHETEH > 7ECHFE Ly, B
WAL T T /S5 A— MWAM)TEDLENRD,

DC : HEif
Ll Aotz rdE
72 ) SR,

direct current DBEFE,

(R LAYV (P

(FfR D) i ik
HIEUEELZ 203702 2 i LR RRAEAL DD

Depolarization (cellular) :

Direct effect : [EEEHIFZEE
EMF & A9k & O BENFE ALAE ] O fk B4k
U % AW Fn e,

Direct electro stimulation : B #5354

SNELEEI F I IR X o TR S S IR
FOBRAI LT, ok & OE S E 21X
KACHEII DR,

DNA (deoxyribonucleic acid) : 7 4% 2 U REEfE

2T, 2HDOWIBFEELZIEY LI T DT 4%
PRI VAF ROESF T A E AL EDEMDOEISE
HOMETH D,

18

Dosimetry : R/ A RV

BREFUIE B SN MR E 7213 B ONEE
T FE T IIHEEREE, oL — RN E(SA).
= F—IERSAR)OMIE, EIFFHHEICLD

Electric field : TR
AV A=V THIEES DN MV E

Electric field strength (E) : B 5RE(E)

TR BRI RIET &2 Z OB TH - 72 fH, &
RE = — b/ V= ERFRLV N A—
ML/ TR EISH(N/C=V/m),

Electromagnetic energy : FEfé—T R /L% —
RN OZRNLF—, TV a— /L TRDLIND(),

Electromagnetic fields : #ERzS

RN TER LMADHEAEDE T2 bD, ZOH
FEIL. LR Ui, MBS (electromagnetic radiation) |
ERFIZND T2, FEHPITE & A ERR AR 2R IRJE K
WZOWTHWS & B 5252 b5,

Electro stimulation : &4

FIN L 7= SR RHIRRIC X 0 B AR BT 5
EEEM 2R T2 2 &, T7hbb, %7 Al
DIFBYDOEALAE L L 5 e T 7 AFNRRRIZIRIT 5

RO TS,

EMF : &5 LOWAR
Electric and magnetic fields®DW&GE,

Established mechanism : f3. S 172 A 7 =X A

WD &5 KA b HOAERERIIA T =X 1, (a)
bt FOEWFREO TN HND Z ERFRETH
% 5 () F R EHE O RR A AW - I 7L
WEFTHETH D ; (O NP THRIESh TV, £
T IXET — F PHE &R > Tk hSMEATRETH
% 5 (dFRD 7RG X o> TFF STV D ; () F /RO
HHFRIZLS ZIT AL TV,

Exposure : 1$< #&
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8N DMESE B D ER B KOS £ 7= 138l
HETIIHD X, B<BERELDEVD,

CERIM)

Exposure, long-term : E£HIAIL< #&

ZOREEE B 5 AR O APED KER S O W
W7 IE<EEET, Lo T, HfEO b0
ORI D DB E THRA T2 D,

A
BIE. TF UL, BAEFICETA1EH. ool
TEIZ L > TN DA DI B DFFifh,

Exposure assessment : |3 <

ERE

BRELO/ ETTADITL B biE+ 25—
D, REZ, 85, B L 2E T L ERD
T B OMAEDEIZ LV RESND,

Exposure metric : {X

Frequency : J&i% 4%
TG IC L0 MBS N TERGk M a8 o 1 BRIk
B EE, GEE, LY TR SN D Hz),

/\}2'?{
COMFEIAHERARKREET, RTOEBD A,
SERIREFCRIEDO N2 G T, ZAUTIE, HIRDERZ2
A\ mliE . SEIRP OVESEE . FRL N7 BRI
WL ZITRT NI L—TRMANEEND,

General public :

General public exposure : AT < #&

’Aﬁ%@ﬁi?ﬂﬁ%ﬁééf@ﬁﬁ?&@?&ﬁ%J:U“Eﬁ
FUEL<HE, TNOERITITIBEMNIT BB L OERIT
<EBITEERRY,

Harmonic (frequency) : maae (&%)
P BB 7213 DD B3 8 0TS 5
JEREEL

Heart rate : [01A%%
1 7734 72 Ol E R O E M,

Hertz (Hz) : ~/v>/
AR () b3 B
/B ThD,

1~V iE 1A 70

19

1 kHz = 1000 Hz, 1 MHz = 1000 kHz, 1 GHz = 1000
MHz.

Induction : FHiE
SN (BREEHT) ORFRIZ LS 2 BR E IR O
JHIE & o CHEMEBET L U D BR E IR,

D

T FORERIPN (BRIAIZIX100~ 1 7 nfb 7z
IZENLLT) CHIEE I S 2T b e n
FEE DL % Tk T 2 7= DIV B D TERF,

Instantaneous :

eV A e
ARER OF I & T, 8o @B rh s ikE
FNDHET Z LT E 2L A DN LIV ORI,

Let-go current :

Magnetic field : &5

A7 R H, ZHUFZERTOH 52 KB
DR ERET Do 7o _T /A= L TEDEND
(Am™),  TREHERE IS,

Magnetic field strength () : &5 585 (H)
RN T PVDOREZ, To_XT /A= MV TERD
S5 (A/m),

Magnetic flux density (B) : BEH E(B)

EE P OR—F 3RO EN (B ICRIETH
BIRET DT MVvE, TATF(T)TRbEND, I H
T A GEELEDHAL) 1310 7 AZITH LY,

Magnetophosphenes : 5K
BRI EZ RS 5 Z Lic ko THlER
ENDHOBEE DR,

Mean : FEHHE
—EOWEME E 72137 — & ORI,

Median threshold : BEfE D - JLfE

B OREEHEEI AT, BRE D50%13 2 0
ALY RERBMEZED, thD50%ITZ DL v /s
ZRBME 2RO X9 7o BIE,
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Medical exposure : [E# < #&

[EFRIRBIT E T2 I 3RRR SRR 2 % TV D
HELT, FREEFENROR T T 4T LT, M
ADET DRI DB I L ORSR 0I1T < #,

Mutagen : 255875 B
FRERERE T LN TELMWHE,

Mutation : ZE5K7Z5 B
BEWHEIZK T 2T CEEEE boE b, =
72 LB AR LIS E D B D T2,

Nerve : ff%
HHER DR,

Nerve fiber : R HRHE
— RO R,

Neuron : == —1 > (FH#EEHINE)
W —AROMZE, MlE, BRRZEEN S5 —D
DHFR AL,

Non-ionizing radiation (NIR) : FEZE Bk

WHEPCERE (A1) ZRISREIT DD 5y
IREF X =T FFIIR, BREANY BT AHFOET
DOFGTHR & BT, € ORFEIX, 12eVELF O F—
FAX—=THY ., Zhud, ER100nmEL B, F72i
JE A3 x 10 HZBA T &S5l T H 5,

Non - uniform field : FE—#E72 R
BEXRTH D H R ETITH RO OB
T, RIE, Hm. AR —E TRV, ER O
B HEROFEC L > THEL SN TORWERE T OE

FUcxt LT, ZoE#REZEHT 5,

Occupational exposure : J§kFERIL < #&
EBO, E72013F0 Y TONTBIBZATOREL L
T, AT 22 TOEMFIZL #,

Peripheral nerve : AR
PR OINZH Y . B AT DL,

Permeability : R4

W & ORI LI D AT T — R ETIET
VYNVE, W EFVERE IR N T —, BGVEEE
TIE~ M7 ATH D, FFEE : b=, WEE
TV TIE OB R & BZEH O@EE (ERER) 1w T
Floleb Oz it (u) LS, AL~ U —
/A — K JW(H/m),

Permittivity : 35 2R
HEEROWS 1 FE 13BN RIETHE D
BERETDLER, 777y R/ A—RMVTRDbEh
% (F/m), FEE=RIL, WEE L IIE OFERLHLE

TOFEBRTEHI ST LD TH D,

Phase duration (¢,) : AL AR

FEEE v OPTENE a i & AT D AL mOM
DI, JEE f OIEZEDO%E . 1= 1(2f). 53
BB oSG, [HEEOY—27 SnbE— 27 fHD
0.37 (HNTIEET D AL FE TEME LW & fpIR S
D,

Phosphene : Pt

JELS ORI & - TR Z 2T RO, BR
LRI & o THFE S, MR PDEIIREEAIC
D,

s
=

Plasma membrane : Al a5
s L O Ol E 2 st lF e —EE,

Polarization (cellular) :  (GRifEo>) 434
ABRRE PN SN I AR S i T BB A,

Power frequency : ¥ F 8 5%

RILERNFEE SN D EEH, EXFEITBNT,
ek, 7790, BARO—EHTIZ60 Hz, H#RDZD
fltnZ < K TILS0 Hz TH 5,

Protein : 7= AL <E
BT R E b ORIy T ROEREA DA

Bt 7 N—TDO Lo,

Public exposure : A%RIE < &
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NFDREENRBRT 542 TOEMFIEL #, BEEMNIT
BB LOERLET OIS BIIE TN,

Radiofrequency (RF) : fEHRJE i 4%
3 kHz 7>5300 GHzO#i[H D JEH 55 % t OBfi— 1V
X—,

Reduction factor : ISR %

A R A VREBIEITIBT D AN S O 72
SRR 563 B HHIE O 72 01 A BB I AR & I 2 5
Tl B BmERE LT D R S D
FKOFIE LTIE, 8nT—42 %&b N TOREIC
SMET D Z & AR TREE & AT LT2FF
BEOEAE, &— RIS T DGR
NE (BERR) 7enibsb, HA KTA UHifT E
OREIZIT DR MED S, BT FIEO B 2 1k%
T DRSS T HONRLVE L TWHRIETH
LEWVI DN, ICNIRP DR TH D, Z DOAHED
Sid. ICNIRP {2 K D IEBARBORE TIEBEE S
TRV,

Reference levels : %5 L~L

TR FIRER R AR b TRIE SN, AER
R T EJIKESND THA > ER, B
F. HERTER O EMMES L O — 7 i, FAHIBR %
RPN EDFEATE 246, ALEOEM B LU
FIELBIRTHBEB LT LTH Ly,

L7z o T, B35 L-ULVL, FARHIBROBEST % Pfk
WT DTS Z N TEDZEENE I “RA
W 72T A =2 ThD,

Relative permeability : %

(faxt) BEEHE (ZOHESR) 2 EHEROBERHET
Holob D, HR LIZEWEWD Z &%, ZOWEN
SMERES I Lo TR T TS s Z & &
BT 5,

Relative phase : FH X7 FH

& 2 KB & [F CEE M T oo 5Tl
TE SILD BB & DAFRZE, FIIFTIEREDWIE & D
AR,
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Relative risk (RR) : fHx} U 2 7

TR T N—T DIRBIR D i 7V — 7 DY
IR B IR, LEIIG U T, il & ORAER T
DFREEAT S, MRERBOLE, FEE R, Mty 27
T2y XERCTH 5,

Root mean square (rms) : SEZhH
BRI A2 L T 288 F() O - REOREL DB,
FCORE SN DT 5 R OFETR, £7H
BEZFEL, RIELNT ZREOTHMERD, €
DOVEHED VIR E1GDH 2 & THEIND,
——22[F(D)]? dt

ty—t; “ty

(A)

Fms =

S.L : [EFRHALR

International system of units D I&FE,

Spatial Peak : ZEffj &'— 7 f&
INENOYUNCYAY NG EFEii) s (o) RN A5k o
T2 REE OYE B 0D fiy KAl % Flak 3 2 FHEE,

Spark discharge : KAEAEE

FEAVRICERREAT 2 0 LT R Y | ZROMKR A
WDHEMOBHE, Z2REBHS D702 7 mEE
DLETH D,

Static field : F#H72 5
REfE] & & BIZE L LW, 138 A EDBREEH T,
EREB L ORI & & b LT 58, AR A
R R TAIFOHZ A B EEN D, DR DR D
TSR ) BRI, Yo T VEER] TP OIRENE B 2 P
THZELIZLVHPETE D,

Tesla(T) : 7 A7
WORBEDEBEN, | AT =10000 7 A (Z
DIEZR)
Threshold : BIfE
Bt & SO DB 2~ T RO L~

Ventricular fibrillation : /[>2={l5)
DEDORENRT, INA B TIRHEE % 5 > 72 I0HE & R
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L35, AHRIR O RFIT A 5 28, R Rl S /e
WEET ARAY A — R GREEJESUTATE) T,
Voxel : R 7 &L Z O RFEIAEREE P O DAL COME (F 72 IZE
SWILDFIHER, KAX 74— R GREEJFESCIC f5) #4a9
B3 TIE, Ry A MV ETFTAOEME L OCAEDORH
WERATLEZDIHNGND, Workers : 1E34&
MERIL< HE) B,

Waveform : X%

AE

1 JFSC p.825 HAIDE, B I p.829 (ODERED 2 HENCDA, WRLERRICET 5 itk
oo, MEERIL, ATA NI 4 ORNFICEBIIEDL L0, FITUTBEIZR L,

2 :p.829 R(6)D I 1y 1E. RENTAIE, T rj ORENET D L DD, FUTHRFEIR
L7,

3 fIEE (B3%) OFEORBEOBRAT, JFXD ELIX ELF) WZFTIEL TR LT,

4 HFERUCIE, ASCRITER SR TORVWHRES W O23E LTV DAY, JFRIUTEIITHR
L7,
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13-4 WHO No.322

World Health
Organization

WHO 2 7% F— |k 322
2007 £ 6 A

BHR L AREE

BERAREERA~DIEE

EROFRIT A HABICRPERN D LR THWET, BRANTHN TV DTS, BERB
FOBLKMEOMITICER EBEROW TN Z 0 £4, 1970 ERBENSBIEE T, 20 L9
7R RBIKEN (ELF) OBHRE LOBERA~OIX BERREFITEWAEREZ LT D500 & ) Bl
DR INTWET, LIRS £ TORICE OERTE T L, B2 L < EE e HE 2 Rk
L. %O BEEZK DA TWET,

1996 4, AR (WHO) X, TR % 9 2 HlICEET 2 Y X7 OR[EEM%
FET D720, EEEMA 7o 27 bearb EiFE Lz, WHO X 27 7))V — 7 135,
ELF B A DBEZEIZHONTO L E 2 —0DF a2 LE L7 (WHO 2007).,

D77 h—hNE, EOXAT TN—TOMBIZIESL DO THY, £72, WHO DO#%E
TR SN ERENS AMFFERERT (JARC) 23 2002 4RI, % L CHEEIEEMANHI#ZEE S
(ICNIRP) 7% 2003 £E|2, ZH FNAF L7- ELF BRIR OREFEREICET A RIFDOL B2 —%
BHOLDIZLET,

ELF EADHERAERLEBEFREIICE

BB L OWIUL, EAIMB LT —7 0 (EEORMS L OEKE M L B i T
LANCHTHE Y £9, BRIT, EMNALAEL, AV MEA— L (VIm) &) BALTHIE
S, AMCERO & D 72k Tl S R BRI, BT OES) (F70 0 D EHD)
ZEVAET, 727 (T) EVWIHHRMATEDLINETR, JVHEEIVTAT (mT) £/
Fva7u727 (W) TERbEhEd, —HOETE, TUvR (G) &MHIINDHIOHEALA
—RICHW S ET (10,000G6=1T), BEFRITIZE A EDO—IRAIRFEM THER SN D Z L 72 <,
KT EH L ET, EROBALRAEROUIT Db if< | HEEEE LITEEL £,

LA EDENZ, 50 £721X 60 A 7 LRy, Eloid~vY (Hz) OEEBTEEL T\
T, HOAFEOBRMLOIL T, BRI E~A 7 a7 ATREIZR) £3, EHHROET
T, BT 20 uT, BRIIET RV MEA— VR £9, L, EENOFEENLME
FBEREER T D - SR BRINTIFN 007 ~1 7 a7 A7 JLRkTIEIN0IL~A 70T AT T
T, EENOBROFEMEITHRKTHE ARV Mg A— LTI,
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syuhi035
タイプライターテキスト
13-4 WHOファクトシート（No.322）


BRY T I—T D

2005 410 A. WHO I, > 0 /5 100,000 ~/L>7 (100 ¥ 1~ L) F TOJE IO ELF
DERBIOBERA~DIE B IV AT BINRVERE Y A7 Z3Hlid 5720, FHEE
FDE AT TN—T%BHE L E LTz, IARC 73 2002 FE1Z 3 A B 2 FiFL A 04 L 7= D126 L
ZDEARYT TN—T13% < ORBEZEBIZET LA L E = — L, BAICET DRELE 5 D
HLbDIZLE L, ZOX A7 TV —7OfmE X OENIEIL, WHO OREEERIEZ 747 V7T
(EHC) &/ 777 (WHO?2007) IZAERSINTWET,

B A T N—T [ IREREN e ) 2 7 57 1 ' R IRV, — /R D A & H3lE Tl b L
LD ELF BRUCE U CTARER R EERE I VW Efm L E L, LERn-o T R Tl £
L CELF #ERA~DIZL BORELEZ RO N FE T,

RYMREE

LUV (100 w17 a7 AT %14 RS H0) ORMIESEC L > TRE 5 Z LR

NTWDEMZREERDH Y £, ZIUIE MO NT-EMPERZN e A T = X2 K-> Tl
BN TWET, SMBO ELF BUIEANICER S L OEIREZFHE L 7308, TOMENIER
T AR TS KOV A O fIliEES KX O AR R ORI la O BLUEME OB b A B X Z LET,

REINZEDOAIREM

ELF BEFUE < BIC L D2 BN Y 2R 7 TR ise 0% <&, /MR AmIEIZE S %24 T
T&F L7z, 20024, IARC X ELF it % e MIK L TRBAMENRS 200 HEn 2] &5y
HLIE /) Vo972 0RLE L, ZOHEIT. B MIRBT BB AMEDOREM RTINS Y |
MOFEERENC I T DIENAMEDTEHLN 73 TR WERFTH D Z L2 EWR L £7 (ELF Bt
PADOFNZIT T — b —EEARRH Y £9), 2O X S ITHE I RILT, EE RO 7 —
IWEHTTC, 0.3~04 v A 7 vuT A7 % LE 506 HJE I O RAEREERE A~ OYEE)E < #2512 B
L ONREMBENMEE T DLW —B LI Y =D oRmENizZl T, ¥ A7 T —713,
FNLBIZBIMS NI RIC L > TIOGEPERIND Z LT EfiHmLE L,

L L7Ze R B, JEFEEILE, SR ANA 7 A O FTREME 72 & FiE EOMBEIZ L > THWE DI
DEFT, MXT, KLV DIEL BERBAFBAEICEG T2 2 L 2REBT 25 L9 2 En
%w:XAkLTE%téw%nt%wﬁ%wiﬁho£¢6K\%L:@;i&ﬁVNw®
WR~DIEL B L > T DDORENR D H & THUX, ZHUXE D & ZARMDEYFIA T
ZAAMZEDHDOTRITIERY $HA, MAT, BIFZEILEL L TEER L L O REEZTR
LTWET, LER->T, ZTHUHRTEZBETIIL, /LA I BhE S 2 30 IR % &
R72E 213 EBNEDOTIIH Y /A,

INREMFIE 2 D FRRETH Y, 2R C—E/ISH 2SR ET 2 IEFIEIE, 2000 1T
49,000 AN EHEESNTWET, FENTOFEIRFIIEN 03 v A /e T A7 % EFESHZ &
R THY . O LI BRBERIEDOF, THO 1%~4%Ths EHESNLTWET, b LK
R E/NR AR E OBENKREBRTH D H1F, BFRUE BERFEIRTH 20 b Fi eV ES]
Hud, 2000 FEOFMEIZIESN T, &R CHR 100~2400 ANOFFH & HEE S ET, i
ﬁ&@%iﬁ@&%%%%ﬁﬁ%bifobkﬁof’ﬁ’ﬂf@ﬁﬁ£@1$ Emr@
VA7 Z@bbE LTH, &RAMICE 2 UX, ELF BRI S BRAREAIC T
REMTHY EL X9,
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ELF BEAUE< B & OB D RIREMEIC DWW T, ZEOBFE~DOF ERENRHIE SN TWVET,
amru%@mmmmxmkwm L OO, B, DIRIE SRR, AESERRRERE T, RER

. RIETTRESR, ARRATENERR A, MIREMRERR ETT, WHO DX R T J N —T 1%,
_n%@%%%%éf_owf ELF BT < 88 & O BIEME 2 3R 3 2 BH 7 rOREIL /N R F i
ISR DL E D IXD TV R LE Lc, WL 0Bl 22X, (T72b bb i e
RIRBROAN AR T 2) GEL S, ELFERITI IO DRBZGI SR SN LR EN
TWET,

E3]S: DR AN == I G S R

IR 2@ L L O BICBE T 2 @EFE BTN, SN TR . 2 2 SOEEERYZRIEL
%ﬁ@ﬁ%P?%y@%W%ﬁbfwi#wxmem%-E&nmm BRFSRClE, 2hbo
R IT. ELF BRER~OEBIRE L~ L0 1E L I L A RSO Al e %#éﬂ%M£
Wiz, ZNOOIFBEFHIRMEEZSI X TTFAHZ L 2IERLTHITEFIAFTTHLERRLTNE
7T

WHO OAHA Z 2R

ELLDE Mﬁm@%%mi<%_owfi fREE~ D E R BN RN ST
F9 (ICNIRP2003), BRI EHIL, FEEBLOARE NS OEENSEET 5 7-0OI11E
ENTODEBENRIESBIA KT AT & T, BRAV#E T 07 T A2,
XL BEOHIRMEZ IR T 52 ENRTHISHDRER L DX BEOREEEFDHNETT,

RUIRZEICE L Cld, ELF BRI <8 &/NRAMAE & OBE OO S 25 2 i,
BRI & DR EOMEASITRATY, 25 LeRkile B LT, U Fa#ER L £,

-&Wkioﬁ%ﬁi ELF ST < OB EICE T 2B FREEILO NN S & —)F
DIl T HOIL, B0 EER L, 7 a7 AaiiEdT 5 2 EREENE T,
HFUX?ﬂﬁ7DﬁX%ﬁT\ﬁﬁ@K@p DREESIVE LTz, TR 70458
T DRI TNET,

o MBAAET, H#MAE G2 ECOBBRELAREL T 5720, 2 TORERRE L O
T NTmaIaslr—ay - a7 02815238 ET, 207
77 ML, ELF BRORZ B3 2 %05 OFHE ORI 1 D FEER . M5 RIAER, TR
DOHOME L Wi s dGET L2 b EENET,

o W ARBEAERT S, ERE AR (BEKELAES) 2BET AR, Ko R
FCIE BARWT D HIELZRETHOLLWTL & 9, #8720 < BB R IZEZ &
WCHRZ2DTLLE Y, £ THH-TH, BEMNTERWIE S BHIRE 2 B3 5 BORIZER
SNFEHA,

FHHEN
WHO - World Health Organization. Extremely low frequency fields. Environmental Health Criteria, Vol. 238.

Geneva, World Health Organization, 2007. (WHO BRI Z 47 VT - &/ 7T 755 238 & [EKE
e D)
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IARC Working Group on the Evaluation of Carcinogenic Risks to Humans. Non-ionizing radiation, Part 1: Static
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