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ZhbBEBE MmN L 0 FEE N CEAM (Bl
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BIETZ L, ZhenF—23, BEECERB X
O/ EFIIREAR S, AMEOBERICAERICEATL LS
RIRNSWHR~DEFEE 52D L NS L EREL
TS,

FREERS  EARECERB L UBADIEIEY
W o OMEEEMEBICEET D L S RS EE
ENTND, —F Y UREB L USHEE(ECE
L CHBI S P2 . ZABDESBL BRI S
DEEDIEHIL I, T AY T v RS L OGER
MR (ALS) WL T X D &< OFFRSL
RIhTWD, WL OPORRIL, ERRFEOCHEIC
BEET A AT ALS MY A7 ERERH I B AN
ZEERTEL TS (Kheifets i 2009), ZiE ¢
LA, ZOBECHATLERTEA T = X 5ITHE
SEEINTWREWY, oY 27 ERIZESRN Vs v
7 LESEEORECERET 2ZBATHRETHD
by, EEICEXE. JOBEEINECE
FlTE, FIRIE BE-RE~Y N s 2hEERR
Wiz R M, VA7 EFREBRELTH 2N
(Kheifets fifl 2009), 7Y A <= —IFZBEL Tk,
RERIT— B2, BIR S T AOETEN D
K& REBRMEEE S — 2 DFRICE N TR BIROBIES
Bbhims, ADS—ADHACBNTH, 2TEE
WT TR, WL ohDHERETY 27 ERESEE
ENTND, WEADYE T IA—FHFTLD, 20
Fe BT BB LW O EIRPES LT D
(Kheifets fitl 2000), FIFFERFRERD F—A Ehie

IR 9-3-5

—297-



(Garcia i 2008) #%. ZAVIZIIEERAERE R O FFAY
EEMEEAHEBELTOIRMERS b1, MA T, HR
23 T ADFHLE N b D, MOBMELED
ETERZSHE DRI — BT hh Tviry, ZThE
TH & ZAM— ORI AR BEREMTIL. REE
SBROTAY NS =—R/OY 27 FREFLTND
B TR E S W b DT H D

(Huss fitL 20097,

BEEIZCEE TAY A ~—R & DREEE R
BRI —EMS 2, BET AL BEREISELT
N g = B L ALS L O EEDIIANIREN
T2,

DBMERES  EHOB I RSN BOER
FRFRIC LT, BRA Y s v 7 IR AREE N —
FThom, TNLSOEEEOERL X URRIZE
ET A UELE R~ DHEFRHER, —REEE L
BB THENICERT OE(BL UL TEIEEI &h
DAERMET A 2 E AR &AL T D (WHO 2007a),
IR TILOBILE R B 1T 242 REERHRESNT
VERB, ThbOFEOKREIIERLOTHY, —
DORRA B X UBEHOHAER B TR —BE
Dot (McNamee ) 2009), LR ME RERD
BEZBLURCEOHAEDI LT, B E L OME
AR LTy (Kheifets fh 2007), 13< B & O
BESE Ol E OERMRMEERFEET D E S e
IHERRIE S, RIETD L. ZHE TOIELIL.
EREEI B URLERER L OBELTEL T
720,

HETER & URE - 2ROCH T, EFWAELE bo
ETE~DEBREE L BRI IRBOBER L E
EOMEAT LTV, BROBREBIMEL
TeFEOY A7 LRI TIRE AR IELA L ohe
bDHbOO, T OWESNEEMLOMAETIIRS
NWiemoieZl &b, fER. 2015 2EEIC T
DIEALITZ L,

W OPOEELENTEIZB VT, 150 kV m! £ TH
BEREODER~DIE< BOFELES TN TED.
FORTRE EEERY A X a iz Bt izh
B BORELH DY, HEIRE~DFELY
i3Ik E—BLTRLTLS (ICNIRP 2003a;

WHO 2007a) ,

THEAH OB OBR A~ BIE, 20 mT £ T
AWieth &, REABHERSHBE RIIEROF
T & £ U7 o 7o (Juutilainen 2003, 2005, WHO 2007a),
METLHL, BEECEABIVHERLBEBIUAE
T~ gk & 00 B OFEHLIF IR IZ5R 0,

YA 1980 R B 1990 HEUTRHTIT R i daie
D DEOEZHEL, 198 EDIEBHA K714 D
HIBRME A #ifT TR K& & 50—60 HzBE R ~DEH
EIE BAR A LERET DA RN T L ERIE L
T, HHIOBFANL, BER LRV A COBECER L
Tiei, T OBROHRIIRACPABHEE L, &
HE LT, BB EENE, 50—60 He BESR L HE~
DR AL OBRER, TOFREETEPD DT
AV ENTRRLCBNTHR SN RN, Lzl
DE, ARAMFECEL GRS RR B, B0
FIFRN TIT N8R, 50—60 Hz DEERER
ROBNEOELBERS LARBIFEY A7 1C55\
ERHDPLHNDNT LEARE LS, ThPER
BAEMNE IR TH D | F DR RTINS 72,
HHBENERB L MEROEA S DY THAZ AL
AEEEAS H D (WHO 2007a), 220 7 — 53 4F

(Ahlbom fth 2000; Greenland fh 2000) %, 0.3—0.4 (T
ERBAHEEIT BIZoWTHERIY 27 B A0E 4
NIRNZ LR LTe  —F F OGIT0FEE I,
T EOBESHRE/NRALE - OREBRETRT L
IR TERVEESER L,

FIEFICE 25 2 L, EWHEERA A b = R L[
BEEENTEGT . £z, Bk TUMRAEDE
BRFESIL. 50— 60 Hz BERIE < AR B MU DEE
THDHEDEBZLRTFL TN,

EETAEL Eb—REOEREONEALE TH
DAY L R R R OB BT T AR
FEFRNZ L THD, ELAEOTRIBEETT
T 50—60 Hz RER > BB F 7213 ) o I~ R8T
NI & EERE LTS (ICNIRP 2003a; WHO 2007a)
BHETORAERHFAREEH DD, EMFEOH
bl A BEEBSIUVEEBARERH LW DHHE
FHOBAIBOT—E LEEMER LT,

7wk O{LEME BB A ~D 50—60 Hz BER &
B, + o0 HOFEATHESALA TS (ICNIRP
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2003a; WHO 2007a), — EMEO R WSS B ies
Zhik, BECERMEHOER R SRR o haa
DEVPRENH D CITESHER> b, b
B E AR CER S Y L ALRE T Y o8
TEOET T A~ 50—60 Hz BEFRIE < BOFEIEIT 5
REDFRIITEA Th T, RIS ABE. LFEH
BTHERSE-EEBABIUHBIEEIC DWW TOHR
. BEAEPEENEEERE L,

2f s LT, BEEORRIE BOMZ~ e
B BHARIE. 50 mT L FICRW TREBHEOHEHR A
o LT 72 (Crumpton & Collins 2004, WHO 2007a),
WEET B &L /NRAME L RABEORR~OREHE
BB L OBEOZEFEREL L [T BT, B A DE
WERT— 7 B REBEER RSB LN T —
ZiE, ZEREMCEENTH D, MIEFADT —2&
I, EBICHRTCIIRN L0, 26 L L TEHhER
EXEFELTND,

SEME SN ZERRAM FF1 o OHHR

ICNIRP (%, ZOFEHICHE T, A0k Lot
PRSI L. FA MY ORIEDERYZ
Bl Ahs,

SRS . BEE EMF ~0IL BAERRIZE X
LHRMFE I TIEIENTELDORERD D, FhIT,
TR L OBRRRE O EERR, 72 5 ONCHEIRBIYE RS
DHEFHE T D, £io. FHEORRZIOIMS HD H o
I, HELE L ES L ORRAO LD Y HEE
Ric Ly —BHEOFEAZTDIEETHD, b
2TOFEOIRENFEL. BEUT CiIggise
Eipnioh . ERHEE R S8 £AHIRA
T T Z LIk > TREIIEREFBE THh D,

RO BHIFIZEFT D4 1 ¥ 5+ - (ICNIRP
2009) (ZREEL THENAHEE L~ T, BEN
BECIL. BOREE LIS Thh R E . (B2
PHEERERS B L U b 2B MR ICE 2 278kl
D& BWL RBEMD X S Bt ES . RuaD L
THEEMICERTD 2 LTI PR L Thd L
ICNIRPIZE 2.5, 72872 b . 0L 5 ag 8y BN
EIIREAREREELEEMICELD ST
EORBEThD, T0X5 RBENRETCOIEDH
B DE G~ DL BiL, FEE L OHRHRROF

B AR A EBE Y 5 720 IR & B, ICNIRPIL,
HKAERR O BIE LR AEEOEILES/hE D
CICHEBELTV D (LbsiR) |, MRk ORRE
L Bl -3kHZE BT BEAETAERL LT
IEREH DR ICEL 2D Z LR T, £72/910 He

BT o< 0k LB~ o) s RE T,

ETNENEES LT,
FEEPINRSR & ERE UL, RERRICEE X B TR
DHDLETOFENBHEINDZ LT D, FEERDE
BIEI320 HAFiEI B W TR/ T R X 0 B0 E S
BIMEWEEZ TR LR T2, ZThiRME
LU AR R AR L 2T 2 AICEB T, R
RN AT A HIRMESER SN D, FiERITT
BHT. BHOEBRECE ST, 3BREE
I 2 FERAER RO TATREES L 2IEETEZE L
T, —iBHTIEH D PEEAIFET DETEN FIERIEN
BB B, ERBIRITEIEREREER
BESND, ARTONTIE, EERDE B E IR
# 5 BEAEND,
BREOER~OEL EIL, REEMERAICLS,
FRCAB N EN T B EYSEHRIGEFIXE T,
DL BR LI THBERECHEEShLRE
FEHICL DRAEANHLEL. &Z 1302 A0 TH
T 2D,

1R R B R OB MR BT B ORI,
il % DR 2E B XUEMAFESEIC L > TEHEMIZFHE
SN Tz, WHO OF AR TH S IARC (EEE
DEATRRREEE) X, 2002 AEITAREE ORER O A 4T
VW, #FTEY—2B (T MIXTBRBAMENHD
b L LRAEhD BT I —) I L,
Z O ORINTNR B R 5 ER RO R
Th D,

ICNIRP® RERIT . ARJE W ORER~ DRI s
REfFEoY 27 LR EFERECEET 2 Z Ligon
TOBFE O FZHREIE. 1X<BHA V74 O
T BIIFERICEOD. £V I L ETH D, & Db,
ZOBRPERN TR o5 E . B BRERLT
B~ ORI L AR,

Fod by BREACBERET AT, FEITS—
TEFEOCEERTFSLREL, B R
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RS IFEEROMECEM 2 OBEEL— T
NERHALTE R, BRELT2EBRBLURRICE
DHEEERIT. HeH—BRETTARAOTHE
iz, TE, RS20 L OEREMITER TS
—EF N (Xi & Stuchly 1994; Dimbylow 2005, 2006;
Balr fif 2007) {2#-T0< . L0 BRI HE O R,
ERABIOHERA~DIELL BILL > THERIZEL LE
RIZOWT, HANCELVEBRNELND L I
ot

AmmEL T DR 7 EAY A Ak i SEERE DS
BERHENEL, BHA R4 ORMIZL > TED
FRZ FY A R OBENE LN (Dimbylow 2005,
Bahr 4 2007, Hirata #f 2009; Nagaocka #f 2004) , 4
HERERAF ) — T, |2 A EEICET (BEROBE)
o EE WROBE) O FERCEESLD
BERTERITRD, FHEC XL, 50 HARERIC X 0K
PR SN AEROBFNH Y — 7 [EDZFIMEIL,
SERRER mTS 7= 0 B L 22333 mVm © BERADH
& L BEETMUERET D, RIS CHIE ARl R
AR T D EBREITI R, LT, R
TR B D EEN . TR b — ADREER: L
LCRIENF, SO HAERIC LV BB ICHEINDER
3. AMERERI mTE 72 0 BLE20—60mVm! TH 5,
50 Hz B ST L Y BRI 3R s N 2 ER ORETH
E—Z EDRRET. AMERI V'S 0B8LT
L7—26mVm' Th 0 FECEN T ARERL KV
m'E 0 BLFI2-33mVm ! ThHA,
BEVLSAGEHIBI L FERT A —8 OFED
HREFHETREZ B A RV B A RENSEEEL
T, ICNIRPIE, EFFIENHEZ VR EHT B
o, BRACEEL 2 HFBEERON TN,

EMF [E< BHIRICET 01 K54 >

BREANE B L AR BITx L TR« DIE#t B 5
ZBND, BHA FZ A4 0BT DBEOLCEIR.
EHRO, £23E0 BT BN ERERERTOREL
LT, —RENZIHBEAI DT C. BeBZ B T 1 He
28 10 MHz DEMZ LT 2 ER B JUBR~I<E
ENDBEACEBESND, MBI, ARE WS FHE
2. 2TOERO, Fx 2fFRREOSEANCERE
no, ZOXD EEAOERTIIES DR EOEIFR

HIIKREL 2D EEZBND, EOHRE. AROA
Tbid, BS EMF ~Did < BIZEK ST,
BEMOIOIKBENDEEZCHTDLOL0EL
3L BHIEA LRI L TRAEADDIE, Z0X)
REBHBBIL 2T D,

FRIZB T 2 THEN S ~OX

2 TORZHT —F L OFIRIT b D BE DT
ERIER, TENEOFICIT, RFEDE
. BEAR. BYAER. RREOCERSHD, HEkIC
BIFDEOL D R, ZITERBEERANDZ LI
Lo THESND,

LaLads, TEr e RO TICETS
ARy, £TORFEEEHE L2 TOER
RF =T TR R ET D e OREE -
BRI G N, Lintio T, AT —F~<—
A DFRPVIERFEORECE T, LOREE T
AOEREPEA SN 20D TP OE T
bb,

EFFRESELAN

FEM Sh-BEME L EENCEEST N9
2 (12038 wE I EDRIREL £4
HIRE LIRS, BT A BT A B TEMFIELS B
FHIBORECE 2MEETHFENERBE E <
bd, TIIE PRI E O S S B A
IR T ERTHBNETHD,

HERNERBEILFESEETCHD, €T, EA
BRI BEM D, EKECEZELALRELE
NB, REOBELSVITHERB L O/ Sl Ex
RO TEET A ERFErLEX HENBD, 1D
POBELSAREMEEK BOAR (BR) BLUH
BHTESARECNRT LD THD, BxHEN
TeHEBI, BRAE (B) | MARE H . MRS
E (B . BIUNKEER () Tbhs, MEHFE
DHEEITERER o) Thd, NLHILHELE
RIRCBNTH ., DTN OHEEB O EE E 72113
BREAZENLSE LSV EHETE L ENTRTHD,
BEVANE L, HET S EREEL T2
LERIEN D, b LAIEE S IHERENSE LS
NEBETHE LTh, O &80T L EAHIR
EEBETAZ LR, LnLanh, BE L
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AYVEBIET D RHOLLT, BRET 2 EARIRA i
THRENEBIEL. BMPBERPLENS P E RE
THLEPBETHD,

ELAHIBR

AL EFTOELRBINE. BE~DBFEREELD
#ET D HDEMFE BRIBD DT A K54
ERIET AL ThD, kRO X510, VR 7 TS
FO—BHEORENLEL B, THICIIRBERR

(PNS) I XUHIERFZF (CNS) i, AR
RENHE. M2 AE~DEEOTERELE
=D,

LR oEENE | EEREREOHHELERT 52
DiZ, 10 Hz—25Hz0 B i o 310 ¢ Byl
BRI EEEIOCONSHERR (4 72 b i & #BIE) (250 mV
m' STOEREEAFHTS L0 RERBIURA
WHIBREND, ZNEOHIREIIC LY HgsRic L
THE BTN OE B —BEOFENL £ THET A1
FThD, IhbDOFEIEE~DESHEELIER
RENTWARY, LaLedis, —HoBERE:
BOTIEEHFET 2L AN OO TEEET 2 Of
X CICNIRPIIFE R 5 45, 1 EMA 2 SRR S0
Ehizn, Zh X v Enw B LB BEE T,
FREPEREII AR LR L, FHEB IO ROREH
FER T OO BIE & 400 HZ TRRZET B, 400 HzX W HEW
JEE T AR ORI IR ES AME 02T D5
fHCEAS NS,

FHINERETOIECEL, BEZIIT0L 5%
Bk vtz el B —BHOE g o
THFHEEZ LN TV EDT, FHBLOFEOFH
PR I A [FIBE 5 720000 BEERE X UMAERZ800 mV
m' PUTOBRBEAFHETS L0 RERBIUMA
ZHIBBEND, Thid. LBROFHRNEEEBEET S
I, FIEEIES Vmioe LRGSR 5 AEAL
b D THDH, 3kHzY LTI ZOFIBEIZ EET 5,

ARIZOWTHE, RS 5 AFEA L, EEOCNS
#BARIC AT L. 10 Hz— 25Hz D 4045 B T10 mV m™! @
EFBIBES S bN5, ZhXhBECEEEEsL R
BT ERHIRIE LR 5, 1000 HAZB\W T, R
T X OAR BB RH K A 15789 2 B A fRE &
RETD, T CEREESE 10 2#EAL, 400mVm’

DEFRRRENECND, ZORIBREIAMEOETO
R ORI B 21D,
EFRIEER 2BIUR 1ITRT,

BT

ICNIRPIE. gk . FidskE cEsfiny—2
EFROLOEED, ERELIRACIVERESLD
FERNERICAT D HIRMEL. BRI S e R
L LT Z L& #ET 2 GEERENE ECET
LHELBBOIL)

HUEROEMTY

FHEROFEFLHB LML OHRA Y b
T2 BRELTELLRE, AFNEFEEERL T
W& ERCHREAAREICT A E P EETH D,
ELRERFHERE - HEFE LRI T ER
EEET D7D OEEARITHE L LT ICNIRP (1.
T B e T B /& 22 2 X2 X2 mm’ DEFERE R

Fo. BHEELTLERBIOBEA~O M EOIEECHT
B EFHIE

=
3 ERE FEH S @f:ﬁ
| elrdy
BE R OCNS H 1Hz-10Hz 0.5/1
10 Hz- 25 Hz 0.05
25 Hz - 400 Hz 2x107f
400 Hz -3 kHz 0.8
3 kHz - 10 MHz 2.7x10*f
BHE & R ERD A 1Hz-3kHz 0.8
3 kHz -~ 10 MHz 2.7%10°f
Friir ity S
BEERDCNSHE R 1 Hz- 10 Hz 0.1/f
10Hz - 25 Hz 0.01
25Hz-1000Hz  4%10°f
1000 Hz -3 kHz 0.4
3kHz—10 MHz 1.35% 107 f
FEED & IO 2 M 1 Hz -3 kHz 0.4
3kHz—10 MHz 1.35x 10 f

=

- RS Ho .

- 2T OEEESE.

- 100 kHz &9 @& EIEHEE T, REICEERSE L L
FEMNCER T2 LER B S,

R 9-3-9
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100 3
- /]
€ 103 /7
> 7’
/7
1y
L
B 1 _ f/,
7] 3 P 7’
iy ] - e e e e e e - e e’
& ‘\\\ '1" K4
0.1 \\ l’ _’
4y LY rd
E .\ ~___’ 4
N P
0.01 = L4 T T
1 10 100 1000 10000 100000
% [Hz]

- (50T <FE; EEOCNSIERA

- s NEDECHE ; FEEHOCNSER

BENI<E; HEFHO2 AR

- e ZEOICE; BIE AT O2ER

L. CNSk L UPNSA~OEEFEDH S ENERBEICES (ARL CELBENL BT 2 245

GREE : BEXXOAI T, BIZONS, PNSERES LTy
BRELOCNSHE M, HHE MEO M IR L. D

LRI 2ERO~s MATHE LTHEERZRE
THZELEWETD, HAFEOCHFFEMTOER
D 99 —rz i H A NABITEAH IR & OB iE )
HETHD,

EEMHICIE, ma—urBIUrohoESEEE
R~ OERFEIRATHRE CH DN, T OEER
EE O/ METEREEFNERBLIOEAM
A MY DOEROHNI L > THRED, —a—w L
VIR R > b7 — 7 OERE A TR T2 M=
EIZAIE RSN ERDE2HTEMNETSH
D, HEBEL R BRI - TEVRSE
(BRO/E) | ZOBNEIECHFEERLESE
BORETES LILbOTHS, EEETH T, 2
DEEEET 2 5 TmmOFEICIEE 2 < (Reilly 1998;
Reilly & Diamant 2003) , BEHZEARITIE, 7 Vo
TORBEORRIERETEH DI 2 mmA Z DS IR
BELIRETE D, Th bR BEE L ioeiRiia
FEEEEELD & X CHCBND, FENED LS
IHHERE L 0 BWER TCOFEBOREITT. 2HD
FHEEA LSS g ngE sk Ry b7 —7 )

10

“BEFTE. F2UOHICEET, shEN,

PBEEZEANZTNIRGRN, ZOREORE
WP AR SN/ S B EOIMESE S

WhBboThDD, Bl Lo of R EE
X0 b hin vy, FEEROEHLEREL, BT
t 1000 EOHEAEER LE S MRt £3< X

IREENTEY, TOEETIEEL A EOMEERT
9 1mm® Th D (Jefferys 1994) , Lizdi- T, £
2T AR THERES. 1 5 Tmm 2T
giF L e o FRRMS H D, ERORMMALIE, Y

A= B AL DERETOFEEROHEC R,

TR TEOBELELIZ LIIE#HETHD, T0DLX 5
RELEEESETH B, bAFEEEO 1 onR s
EARNOFEREL, SLFHFER T A OB O REET
HEREAERESZTRTV, LOVRE LY — 78
EAB200BRGIEL, b5 EEBTOREE
Ry 99 NR— L F A NMEEE—IEL LTERRT

BLETHD, LinL, U—/ ENEEBEICKRET D
T Enh, TWESRORE S L ITORERENE
Rk b, ZHATFHORHOHIOBRREE. BFAE
A/ SRR £ 7B TOFHE LT
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ETHIELTHD (Reillyd Diamant 2003)
—REIN— b LT, SRR O R &
M TIEE LI E ENTNHH, FEECEED X
DI, T AE CREEAE I BT ES LW
BN T D, BIEOHE, FREO 2X2X2 mm® O
TR RET D ENTE, FOBREITET
FRUTIER LT b L0, EEDR S, AR
FEREE DR OARRRICIEER L Th KU,

BELANI

BELoUVE, AR SN T — 8 B R EENT

TRz D ERFIE»LEE HEND (Dimbylow
2005, 2006) , FNEBEDOEBLEIT, ZKES
N ANEEBEBRBLOR L OFEPERICEDE
HOYL ETHEENLTWED T, BRBEOHEN S
LND LI D, FREEEE L M2 B Y OTRE
MENZBEICIANLNT, ZERENEEE LS
ME. ZoOREOHE, Thabb, BREEER
(CNS~DEEIZEEET D) LONSUSA D HED2H
RO BT 2B EER (PNS~DEECEET D)
EEZEL, ThBDHELEDRIESHEETHD
(T2, S0HzTIZ. CNS~OFEI DN TOHE
FHIBEA SRR T < BECRET 25803500
BRI TS 72033 Vm Th Y. PNS~DFEC O T
FAMBRER L TS 2060 V' Th D, K2 hU DR
D E # BIAA T, ThbOFEEI R LB
BRRE 3 EA S, )

E Bz, 25 Hz £ TOBEMEC BT HERD
BE LYV LA EOERNREET TOERE
e X AR E LT Al b D5y — D A
AT B, 25Hz—10 MHZRTIC 20T, & L~
HHEEEROLOERFBICESNTEY, Lo
TIOEEHEH BN TEIVBAETOEET T
OAEFRETIC L 2R A LT 2 oictmis~—Y
B Z BT b EIN D,

10MHz & COARIS BT 2EROBEL
ASAGT IR BEN T AD0 %L EiCR L TESARRM
O (BRLME) AL %, S5BIC 50Hz %
TOARIE BT HDERDSE LD, R¥ED
ANZBWTHEZEOREEFIER LT 2720
Dyl — v B EATIND,

11

RIBLIVA . BENITIKES I UARIECE
T BHEEL SN EENENERNT D, H2B L3
2. BEVSAERERTS, 3FL-VE AMED S
HHEMOHE TR (B—) LERBIUBRAICK
S BEDRELE T D,

HEREFRE & VORISR O BRT

BELSAE, FESEHHZERICBITAER L
IR OEBD B NN LT 5 I3 BEFOL
LICIREENTIND, L LRBE, £ DA,

£33, BEZELTSERD IO~ OBENE BT
52E L L (EELL, EIE)

1Hz -8 Hz 20 1.63 X10°/f? 02/f?

8Hz-25Hz 20 25104 F  2.5x107%/f

25Hz-300Hz  5x10%/f 8107 1x107*

300Hz-3kHz  5%10%/f 24X10°/ £ 03/f

3kHz—10MHz 1.7x10" 30 1x10*
E:

- AN (Ho .

- FEEROECBBIUEROEELOCEICET S
BhE R ORI S,

- BCRERFOMBOEEO LIC VT THERE
DEESE,

- L00kHz X ¥ B EIEHEE Tk, RFCBERSE L <L
FEMICERET 24BN 55,

F4. BHELT2ERBLOVBFE~ONRE BT 2
ZEL )L GBRELL. EIE)

iR ERAE BARE H WHREE

E kVmh) (Am™) B (T)
1Hz-8Hz 5 32x10°/£7  4x107/f?
8Hz-25Hz 5 4x10%/f 5x107/f
25 Hz- 50 Hz 5 16x10% 2x10%
S0Hz-400Hz  2.5x10%/f 16x10° 2x10%
400Hz-3kHz  25x10°/f 64x10%/f  8x10%/f
3kHz-10MHz 83 x107 21 27x10°
*:

- A (H .

- FEZROECBELIUERORESOE {BcET 3
BE RSO ESHE,

- 100kHz & 9 &\ FEIEEER Tl RFCBFLEEL 1
FEMWCEETZLENRH S,
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Rk (Hz)

HMEMITCE

——e- NEDOECE

H3 BHEECTLER~DEBUNTLEEL 2L (F3, 422H)

FRERBERE CORBIT/NE W), BRERDS
TIFHE—RTh D0 FEONEREAAFBET B,
ZOX5RGE. FESEDHEROMEBICBIT S

EREEECIIRRMEORERELRET D T L1,

FIZ, R DEEROIERELRIISBFME 25,
FEPLEE T A~ bAOBERICH BIREILE
e BAERIC LTI, (< ERH 070 DHE—
DIRELRRENL, FEEIZF 2 R VETHEE
RERET LI L THD RN 20em 2 BL L L,
BRER DT ORTEEIT P2 2B 0, IR

Do EOL S RBEIIT. BEITE S pEEFE
D—FUC DN TDHEM T ERE LD 2 L BT
5 (Stuchly & Dawson 2002; Jokela 2007), ZERIF
WEEEZ Ve ERBRNK 0T 5, AN
K BESEL A RR-TH R0, B4R
 EEl>THEALRWEOEELREENTITENS,
ZEM S B A AIRR R T BRI B B3 L e
HE B2 D OTEECEEOBE TH D, 0
I TR & B A R U IRE S TThh
I BR, £l BEOS A SO

-304-

BR 9-3-12




SEICBLTT., EEEEERHFLOLSZ L g
HHLTH X,

BREUARADIT L FEOMEMLE

AEERE L USRS TN ENICHEE LCE
RS IR TRy AR S 0D, SRER
CAMVENEE AR & BRI L i BOBEIC BT B2
CRELDFEL. ERNLHEEERKS L BEREYR
FEERARSYV. AET, RCBETERECRD L
FRETZHZETHA S, TOZ L, ASER LA
BR~DEIL BEIMBEHTHE I LEBE®RT D2 TH
%5 (Cech fb 2008), LAL. EXMLHEEHEERL
MK TR EEROOMIIRESERD I L EE L
Bl 20X RRREFFCHR THL LB,

EMEROBELAIL

AT IO L COIERBS XUBEO Y — K%
EBT /e bDEEE B bRTNER R, TOL
DI ERERIOST 5 8F LS AFI0 MHz £T5
ZBND, SEHOBELVSAVERSITRT, £0F
BUSG 5| &8 2T A ER O T OBEIT. A
BECREDRL/2THDT0, ARITEIATD
BREROSE LT, BiEfEE 2 AT B
EMILLSBICHTHEI VESRES LD, BEET
xiZ, BEL-ULE, HEOHETIRR, BLOH
HAEROEEAERLTWAI L ThD, EHETO
AR, REOHICHEBMEROS, RIRREL LTE
BEn D, BRDESEROB LT, EFOTERICX
DETEETH D,

Fo. BEPLOBHELT 2BHEFOSE L L

BABMER
(mA)
25kHzF T 1.0
2.5 kHz -100 kHz 04f
100 kHz-10 MHz 40
25kHzEF T 0.5
2.5 kHz -100 kHz 02f
100 kHz-10 MHz 20

Ef i, kHzTRb 302 [EEE,

B e E

e S DI ENd

7

AREE

FHOREHODERE S UHER~D
FEECE

R 2B OERE L ORA~ORBE B
RIICBN T, < BEFEC O TNENTH
B E ORI EETH D, ERATIEER
T T, TR EET 2 B0 Bk EN
S D, 10 MHz ECOREEEMMEDLBER AR
STk ARERIRRC LMo TINEEND,

otz |
i

J;ﬁE—;’JSI 3)
ZITLE T, B j TOBREShERNERS
E, B i3 R2 THALAD, Bik#j ToEE
ERIEE D ERFIR,
ERFIBEOEFROERAOOIC, BRI URR
BEDSEVSVZET RO 7 547 V7 HEA
ENB,

1[%1‘& EJ <1
]:szR, - (4)
BLY
10MFEz H
— =1 &)
i:”'kHKJ
T

Ej= Bl j TOERME,

By, = ®3. 4TEALND, BfE#j CTOER
BEDBE L,

H = BfE# j TORMMEE,

Hpj= ®3, 4THEALND, Bk CORR
BEDEE L,

WEER S L UEIERICE L Tid, 2heh.
ROERPER 1D,
10 1Fz [

—L=1 (6)

jelie [L,J

ZIC I, B ToEEER . L .
#5TER LMD, FE j COBMERDNSZ

by

FEKE~DIELCE
100 kHz DT AREE T, ERB LU Fici

BR 9-3-13

-305-



R ZEALOBRE, BECERESICOHAT D
ERERFICL 2 TEDHEATND, TORE B
8 L URER ORI M (LIL LIZ A ARD)
RE—TmT, TOLIRERBICERS.
RIET7— Y E#E (FT) 2 HvT. BE#A-L7 b
NS REL . BT O E EECT H A—
EEATDENECTIETHD, TOFEE A
A7 R AVRSIEFMAATIE S, Thbb, £
TOBREIABSCEED LV IERBCESNT
Bh. FoER. —EoOfE— 7 ENECD, T
OARE PR B LD 0k, AT P VRS OES
RENTHNT FABDOMEN T — L FTR,
Thbb7 v F ARG ETHD, AN —1

MIBEEENTWDHEITE., ZORETLHE B
WCEREMOBEL Y Lind, SHIZ. FT A7 b
FATIC BT DY 7 o PRSI L > TATY
T ABE AT B i, 1< BB
BANBENIENT D TTERERH D,

AT MR RIS D EIRE L LT, EARRIEE
BBV ANVEET 7 oV FEEERVT,
AHEBEBRE LUSEHRR. BEERZLOCHEE
WMICER T & T2 FENH S (ICNIRP 2003,
Jokela 2000}, & FAERE T 62 D IR HHOER B X
VHROBE, 7oA 2 VP> THELND
HIRFERZOCERO L S CRDEND,

A
| ZEcos(an‘HG‘ +¢,) |=1 )

LT, R EL IFE I mIRRE R S T
SBHIBME A4, 2. BIOO . £i1SHEEE
BB T HERRB L ORROERR, EE. BX
V7 A NE DR THSD, MEEERE, Z0F
ERIINERG). @, O LEHETHD, BELfHTD
EEMFE (BT E— 7 EIEBORE) (0H
FTEHLWHA L RIHBEE (5%) CREsh
N5,

[E TS
ICNIRP (£, BRHA FZ A TN THEIEL T
T LIl TERBIUHA~NIKBEENTEA
EOFENEREND 2L I ERT D,
{EEZ OEFEAERIZIT. T2TE G ENEE.

14

BEARFE S 2 77 LB, BHGTOIEBIN
REICEAHIRAE 2 D5E, ANRESELE
TFLaThERbRYy, B—5RE LT, AR
WO Th | #ENEOERELUBR O A TR

LS ETRIET A T2MNER A ERTH O8I0,
FRACIF ED BRI L MEISLTA 7 —
Yy 7 E i & SO RO TR A
DERABEEND,

B AR, BRI ORREE® A2
CoBENTEATFOTE LM CHNZOR L
W, B B ofE A AR, HEORIRT
WERTHDLY. EEEOELATERT ORENF
BEZIDT ORI, TR OTH, TER
I HIEEEAERT D, S5 ERMLD
VDo R F RO L S thAERT 285 T
b, MRS SRS SN LTOLDEETHD
DT, EAFIRAE 2 T,

DROBE L~V E B DR H D RHTD
Y. PR F DM AR FHENEY BT
FEHEOXBEANRICERT DI LB TED, $7,
KO LEBIETHHAIERRT, ETD L bE
EHTh D,

s EFETHEERE I OEE (OE—2 A —D %25

& OBERETW
c BERBREE (BBEE 0RE
o HHER, EMENELEIAEKEIC L - TE LR

KRIGIZ L B E DR ORRE LTELD

WX BASE X UERE

RHMEZEORREICEYT 2EE

bake@E Y | EOIEE (0304 0T 2 L) ofFH
B OREF~0 8 A OB SR B IR D
Y27 ERLEELTWA D & &, EFHRE—8
LTRELTNS, IARCH, 2D L5 SRR (%
BAEREBPL LR EE LR, LpLE
BE . R LSEEMFEOCREBRIIRISNATE
LY. Fh, FOMOVIRD BEHMREELET S
TRy, SN REBESRI LT &
FHIPZBNT ZOREEHS Z LT TER L
EREHTR, LLAedn, Fba—ia U A%
T EBEA SR Y R EE EOHES, WHO

-306-

IR 9-3-14




(WHO 2007a. b) BIUMMOREEP B 52 BT
WD,

A ¥ — ICNIRP . EFSEi M2, HRER
W, ERES AWM. BNEES. P v EMER - 5%
R - BT AZLENLOERICECRHCAZLET. &
7z. ICNIRP 3. AHDOF 57 L BEFRLTERLT
T& o7 ICNIRP HBEMROHF «ELTLE2—-T0
FrEBICRHLET.

FHA VD4 OB B EEERE R EE
BB LUICNIRP ELF % 2 2 7L — 7 OMEIZ LT Ol
VTdH o7z,

ICNIRP

P.Vecchia ZHE (1 2U7T)

M. Hietanen EIZEE —2008FEFT (7122 F)
R Matthes BIEER -2008FEms (Fo4 )
A. Ahlbom —2008FEFT (R yz—F 1)

E. Breitbart  —2008F £7T (Foa )
F.R.De Gruijl —2008E%7T (F 32 4)

M. Feychting (277 = — 5 1)

A.Green (=2 F3U7)

K.Jokela (7725 F)

I.Lin CKED

R. Saunders (EE)

K. Schulmeister (7 — 2% 1) 7)

P.Soderberg (2% = — 5 1)

B. Stuck CKED

A Swerdlow (FE[E)

M. Taki —2008EF T (HA)

B. Veyret (75 2)

G. Ziegelberger, BMI¥EEHBE (-2 FU7)
M.H. Repacholi, ZEEEE (24 %)

ICNIRPELF &2 2 JL—7

R Matthes 5 L — FEE&E (F 4 wv)
A Ahlbom (2™ = —F 1)
K.Jokela (7 1 25 F)

C.Roy (=2 F2U7)

R. Saunders (3[E)

BB XM

Ahlbom A, Day N, Feychting M, Roman E, Skinner
J,.Dockerty J, Linet M, McBride M, Michaelis I, Olsen
JH,Tynes T, Verkasalo PK. A pooled analysis of
magneticfields and childhood leukaemia. Br J Cancer
83:692- 698;2000.

Attwell D. Interaction of low frequency electric fields with
thenervous system: the retina as a model system.
Radiat ProtectDosim 106:341-348; 2003.

Bahr A, Bolz T, Hennes C. Numerical dosimetry ELF:
Accuracyof the method, variability of models and
parameters,and the implication for quantifying
guidelines. Health Phys92:521-530; 2007.

Barth A, Ponocny I, Ponocny-Seliger E, Vana N, Winker
R Effects of extremely low-frequency magnetic field

15

exposureon cognitive functions: results ofa

meta-analysis. Bioelectromagnetics31:173-179; 2010.

Cech R, Leitgeb N, Pediaditis M. Current densities in a
pregnant woman medel induced by simultaneous
ELF clectric and magnetic field exposure. Phys Med
Biol 53:177-186; 2008.

Cook CM, Thomas AW, Prato FS. Human
electrophysiological and cognitive effects of
exposure to ELF magnetic and ELF modulated RF
and microwave fields: a review of recent studies.
Bioelectromagnetics 23:144 —157; 2002.

Cook CM, Saucier DM, Thomas AW, Prato FS.
Exposure to ELF magnetic and ELF-modulated
radiofrequency  fields: the time-course of
physiological and cognitive effects observed in
recent studies (2001-2005). Bioelectromagnetics
27:613-627, 2006.

Crasson M. 50— 60 Hz electric and magnetic field effects
on cognitive function in humans: a review. Radiat
Protect Dosim 106:333-340; 2003.

Crumpton MJ, Collins AR, Are environmental
electromagnetic fields genotoxic? DNA Repair
(Amst) 3:1385-1387, 2004,

Dimbylow PJ. Development of the female voxel
phantom, NAOMI and its application to caleulations
of induced current densities and electric fields from
applied low frequency magnetic and electric fields.
Phys Med Biol 50:1047-1070; 2005.

Dimbylow PJ. Development of pregnant female, hybnd
voxelmathematical models and their application to
the dosimetry of applied magnetic and electric fields
at 50 Hz. Phys Med Biol 51:2383-2394; 2006.

Garcia AM, Sisternas A, Hoyos SP. Occupational
exposure to extremely low frequency electric and
magnetic  fields and Alzheimer disease: a
meta-analysis. Int T Epidemiol 37,329 —340; 2008.

Greenland S, Sheppard AR, Kaune WT, Poole C, Kelsh
MA. A pooled analysis of magnetic fields, wire
codes, and childhood leukemia. Epidemiol 11:624—
634;2000.

Hirata A, Wake K, Watanabe S, Taki M. In-situ electric
field and current density in Japanese male and
female models for uniform magnetic field exposures.
Radiat Protect Dosim 135:272-275; 2009.

Huss A, Spoerri A, Egger M, Ro"o7sli M. Residence near
power lines and mortality from neurodegenerative
diseases: longitudinal study of the Swiss population.
Am J Epidemiol 169:167-175; 2009.

International Agency for Research on Cancer. Static and
extremely low frequency electric and magnetic
fields. Lyon, France: IARC; IARC Monographs on
the Evaluation of Carcinogenic Risk to Humans
Volume 80; 2002.

International Comumission on Non-lomzing Radiation
Protection. Guidelines for limiting exposure to
time-varying electric, magnetic, and
electromagnetic fields (up to 300 GHz). Health Phys
74:494 522, 1998.

International Comumission on Non-lomzing Radiation
Protection. General approach to protection against
non-iornizing radiation. Health Phys 82:540 —548;
2002.

International Comumission on Non-lomizing Radiation
Protection. Exposure to static and low fiequency
electromagnetic fields, biological effects and health
consequences (0-100 kHZ). In: Bernhardt JH,
Matthes R, McKinlay A, Vecchia P, Veyret B, eds.
Review of the scientific evidence and health

BR 9-3-15

-307-



consequences. Munich: [CNIRP; 2003a.

International Commission on Non-lonizing Radiation
Protection. Guidance on determining compliance of
exposure to pulsed and complex non-sinusoidal
waveforms below 100 kHz with ICNIRP guidelines.
Health Phys 84:383-387, 2003b.

International Commission on Non-lonizing Radiation
Protection. Medical magnetic resonance (MR)
procedures: protection of patients. Health Phys
87:197-216, 2004.

International Commission on Non-lonizing Radiation
Protection. Guidelines on limiting exposure to static
magnetic fields. Health Phys 96:504 —514; 2009.

International Electrotechnical Commission. Exposure to
electric or magnetic fields in the low and
intermediate  frequency  range—methods  for
calculating the current density and internal electric
field induced in the human body. IEC 62226; 2004.

International Electrotechnical Commission.
Measurement methods for electromagnetic fields of
household appliances and similar apparatus with
regard to human exposure. IEC 62233; 2005a.

International  Electrotechnical Commission. Medical
electrical equipment—part 1: general requirements
for safety, 2. collateral standard; electromagnetic
compatibility—requirements and  tests. IEC
60601-1-2; 2005b.

IEEE. IEEE 1308 Recommended Practice for
Instrumentation: Specifications for Magnetic Flux
Density and Electric Field Strength Meters - 10 Hz
to 3 kHz. IEEE, Piscataway, 1994. IEEE. IEEE
644-1994 (Reaff 2008).

IEEE Standard Procedures for Measurement of Power
Frequeney Electric and Magnetic Fields from AC
Power Lines; IEEE, Piscataway; 2008.

Jefferys JG. Experimental neurobiology of epilepsies.
Curr Opin neurol 7:113-122; 1994,

Jokela K. Restricting exposure to pulsed and broadband
magnetic fields. Health Phys 79:373-388; 2000.
Jokela K. Assessment of complex emf exposure
situations  including  inhomogeneous  field

distribution. Health Phys 92:531-540; 2007.

Juutilainen J. Developmental effects of extremely low
frequency electric and magnetic fields. Radiat
Protect Dosim 106:385-390; 2003.

Juutilainen J. Developmental effects of electromagnetic
fields. Bioelectromagnetics 7:107-115; 2005.

Kanai R, Chaieb L, Antal A, Walsh V, Paulus W.
Frequencydependent electrical stimulation of the
visual cortex. Curr Biol 18:1839 —1843; 2008.

Kheifets L, Ahlbom A, Johansen C, Feychting M, Sahl I,
Savitz D. Extremely low-frequency magnetic fields
and heart disease. Scand J Work Environ Health
33:5-12;2007.

Kheifets L, Bowman JD, Checkoway H, Feychting M,
Harrington M, Kavet R, Marsh G, Mezei G, Renew
DC, wvan Wingaarden E. Future needs of
occupational  epidemiology of extremely low
frequency electric and magnetic fields: review and
recommendations. Oc¢cup Environ Med 66:72— 80;
2009.

McNamee DA, Legros AG, Krewski DR, Wisenberg G,
Prato FS, Thomas AW. A literature review: the
cardiovascular effects of exposure to extremely low
frequency electromagnetic fields. Int Arch Occup
Environ Health 82:919 —933; 2009.

Nagaoka T, Watanabe S, Sakurai K, Kunieda E,
Watanabe S, Taki M, Yamanaka Y. Development of

16

realistic highresolution whole-body voxel models of
Japanese adult males and females of average height
and weight and applicaion of models to
radio-frequency electromagneticfield  dosimetry.
Phys Med Biol 49:1-15;2004.

Nyenhuis JA, Bourland JD, Kildishev AV, Schaefer DJ.
Health effects and safety of intense gradient fields.
In: Shellock F, ed. Magnetic resonance procedures:
Health effects and safety. Boca Raton, FL: CRC
Press; 2001: 31-54.

Pogosyan A, Gaynor LD, Eusebio A, Brown P. Boosting
cortical activity at beta-band fiequencies slows
movement in humans. Curr Biol 19:1-5; 2009,

Reilly T  Applied bioelectricity: from electrical
stimulation to electropathology. New York:
Springer-Verlag; 1998.

Reilly JP. Comments concerning “guidelines for limiting
exposure to time-varying electric, magnetic and
electromagnetic fields (up to 300 GHz). Health Phys
76:314 315, 1999.

Reilly JP. Neuroelectric mechanisms applied to low
frequency electric and magnetic field exposure
guidelines—part I sinusoidal waveforms. Health
Phys 83:341-355; 2002.

Reilly J, Diamant A Spatial relationships in
electrostimulation: application to electromagnetic
field standards. IEEE Trans on Biomed Eng
50:783-785; 2003.

Rubin GJ, Das Munshi J, Wessely S. Electromagnetic
hypersensitivity: a systematic review of provocation
studies. Psychosom Med 67:224 —232; 2005.

Saunders RD, Jefferys JG. Weak electric field
interactions in the central nervous system. Health
Phys 83:366 —375; 2002.

Saunders RD, Jefferys JG. A neurobiological basis for
ELF guidelines. Health Phys 92:596-603; 2007.

So PPM, Stuchly MA, Nyenhuis JA. Peripheral nerve
stimulation by gradient switching fields in magnetic
resonance imaging. IEEE Trans on Biomed Eng
51:1907-1914; 2004,

Stuchly MA, Dawson TW. Human body exposure to
power lines: relation of induced quantities to
external magnetic field. Health Phys 83:333-340;
2002.

World Health Organization. Environmental Health
Criteria 238. Extremely low frequency (ELF) fields.
Geneva: World Health Organization; 2007a.

World Health Organization. Electromagnetic fields and
public health: exposure to extremely low frequency
fields. Fact Sheet No 322. Geneva: World Health
Organization; 2007b.

Xi W, Stuchly MA. High spatial resolution analysis of
electric currents induced in men by ELF magnetic
fields. Appl Comput Electromagn Soc J 9:127-134;
1994,

it 8%
HEE (&%)
BAM T E— S B CRORE

BT, ETERBOREEALY M7 AERRE
U, &K () #EATLHZ L TT2ED, L
L# G, 2 0He. HEERTOERO7T 7 e

-308-

IR 9-3-16




TEIET A TENTZ A A o T RSO,
ELIERTHE, A AYOE (AHEBIH
FTHMMETOI) &, E{EBRECLET 5
BHEOWE G = ELifref) / EL) (2 LTedi» TEEY
Ho TIT. ELH EEERFToE < ERIRR,
fref 131 Hz 205 100 kHz £ COEROS S A
Thd, S4 ¥ SNREBOY -2, $5F7
BEICBUD (RE0) Y2 JITERERIE
EHRE (HARRZISE L) LBELAR
W THB, R6I1T. MWEM &R~ fOF
FAT, BT AR, BEICNE T, BR
BIUBROMICLEICEBLEEL, 74085
NEBRBICBERAOY -7 EAEEAES, M1,
20 3tmENS XA, MR, U UL 0 OF
) B f R TARAILTERTS L5 42E
WEGEHRIZ T ORD. 15 UL FPB XU R
T2 %80T, 74 AF RS O GUT B
FENFN, 1808, 90, 08, WETHD, &
LT 7 4 P, R R RIS S
HEH 3B LA bds K UMIERIAT 00 RELL Bl L2
WX O RETFER T A NHEZT VLT 4N
TS WA TH LS, —HlE LT, & Al
(o, BHBROBLT 7 o050, BRHERE
LToEE L7, FERhRIT, RC UEH
FopsivF) BT 4 s BBE RO Rl s 2
STND, BRI E— 2 OT A u—F1k, =
=Ly bBIU#aE—Lr bORFOERB L
UERICBEOWAZ S TCE A, BEOHES, AR
FHHIEL LD, SNLERMF LT —R b
A2 HARHEND L C Lt
vy, PEOBERNLRS, Fav—Lv - FER
BLUBROHS, BTt e—2l7 7 o—FiL,
Ay P AREIRE L - ThD,

# 6. FEZHOTRE LOBRO E— 7 #1255 HIERE,
BEBWMIT S0H2Ch B,

i

448 ()

FHER (mVm') HARER BER
i R (v T
L . - - -
oge BZ7100 BTx300 BT 10000 B2 1000
At - — — —
wog BN BTAA00 BTS000  BTN200

10
—— E
S—Y
10°
10
10t
10° 10' 10° 10 10* 10°
M (Ho
100
annmnnns BT
50 ——— KM
0
-50 aE
-100
1¢° 10' 107 10° 10 10°
R (Hz)

B AL BRERROES NI L HRECE & (Y

RERER

Adverse effect : HHZEE
BRELIIER, Flo3EmBER ~oEZ<{\Iois,
BAORHE. & o THAHREE.

Averaging distance : FE{LEREE
FARIRROMT FET D L &0, ANEROFEY
A & D & A 2 R,

Rasic restrictions : FeAH|FR
BEFE~OEFELBBICELTEEOSH D, RTO,
BEme, SiEd s ot hhHSOHAERA X
LHITESETOYERCET S, SFL I LAEESTL
Ao IR B

Cancer : 2 A

AN RE L EHEAOSH, B8ITEHER
DI DI LA~ DIFEDIES ) B588) (T X~ THE
Sitbh 5%,

Central nervous system (CNS) : PEMEER
M & FFE G 00D FHRESORET O, i

R 9-3-17




HREEENZ L,

Characteristics : ¢4
TR E TR OB IR AOME, # R
&, BEEALY b7 A R, ERRE,

Conductivity : &R

ERLAMENTAMENCE LD ERBEORE S
ERET DL OWEORE, 8L — AR A—
MusmyTRb Eh s, EREOLEL,

Contact current : EARE
EE L OERE IO OERB LR L TAE
HHEICHAT 5 B,

Current density : B E

bOHREEC OB EPEORELERRET S
BICICHE LT b, R OB B 5 Y EH
BEX, BERAEEOMEETE > ECELYy, B
REFT 2T S A— P AMAM) TR END,

DC : Eift
direct current MEEEE, LvL. ROEEMEETTH
b fAvohs, [#EHRR 28,

Depolarization (cellular) : (HIED) By
FRIIRIZ 2o D B L BEEAL DR,

Direct effect : EEMZE
EMEF & A a0 s o B O EER O REE
L5 Em RIS,

Direct electro stimulation : B &K

AHMER L ITRRC L > THEEN ST
HOBR AN LI, thoEf L oEsEitE T
KACHEII T,

DNA (deoxyribonucleic acid) : 7 A% V) FRELES

QAT 2EDBEMELED L T2 7 4%
VR I VAT FOBSTT, 3L A EDEHOEEE
HIMETHD,

Dosimetry : Fi A RV

FERFIEL BEh e MEZ 8o P E R
HEEERIIBEEREE. oA X —RIRESA).
P p A BN RSAR) DHIE, EiddHEC XS
e,

Electric field : &H#
A b S A= BATHIEENS S PR E

Electric field strength () : & AR (E)
ERBEEMICRITTHETOENCE 724, &
REEEsa— /7 —n g s b A
/T D E N DHN/C=Vm),

Electromagnetic energy : ERE T H A X —
BHAPLOZRAF—, Va— A TEBENDD),

Electromagnetic fields : ERLF

ERTTER CMADESEDE b ®, Z0H
FE, L UKL, MERER &Y Lelectromagnetic radiation) |
LR &N DT280 B E L A BT R R RS
oW THNS &, BEEEXL5ILBHD,

Electro stimulation : ‘255

ETIN L= EX AR L 0 BRI IEmT D
EREMEBETIZ L, Tmbb, BT 2R
OIEBIOEAL AT X5 R T T ATRRRIZBT D
BRI NELE,

EMF : R LUBLR
Electric and magnetic fields?>REEE,

Established mechanism : BEIL I N7n A A=A b

D XS A L DEBREI A T = A, ()
b b OERRAREO TR A VD Z LB TH
5 ) FRASEHMOMEE A RRAaT T AR
WEFETHD ;O MNIBOWTHRIESNA TS, &
TiTE T — 2 BRERE R o Tk BRI Th
5 WBEN R L > TEBENTWD (@FRD
FRIFIEZFAN DR TS,

Exposure : X< &

IR 9-3-18




BEAMEEEOERL JURR £/ 2B ER
FETICODE &, WKEBELD LV,

Exposure, long-term : £HIAIE< &

ZOMAEIL. 5T 5 EMROEEORESOE]
WPl EEET, Lintt-T, HifF b ok
HORM B EEETHA LR D,

Exposure assessment : (3 < B3
WE. =7k, BAERCET A EH. Fothok
HC L o TiTh 2 B A< £ O,

Exposure metric : |3< BRE

ERBILU/ FEBANIE BARETD—2
e, RER, B%, $Ec L2 EE50E L AERD
T2 S OMSE LRIV IREEND,

Frequency : B4
BREEIC L D EB N ERENER O 1 RIS
FBEE, EBE, Y TRDENDH),

General public : 235

ZOMABIIADERASEEET. 2TOEROA,
SRRBEREREO AL ST, ZHIZIE, FiEBERR
A, EEE . IETOEERE. 3R, MR R
FEAZTOTWIA—TREAREEND,

General public exposure : A#IE< &
ANROBEVDZTHETOEREOCERE LU
FIR B, ChOBERICIBENILESIUVERDL

<EirEEhRN,

Harmonic (frequency) : a8 (E %)
BB E 2T OMOSEFREOEEED
B,

Heart rate : L%
153 72 0 ORI B DR EME,

Hertz (Hz) : ~
BE# (1) 2FbT 8L, 1~AviZ1ivA7n
SHThD,

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

Induction : 5
AER RES) OREMET 2BREIIREROME
Hic X o THEMMEERICE U DER E0ITHR,

Instantaneous : BEEFO

FEFICREEREIA (HEANTIZI00~ o 7 e b
FEALT) THIRE TR S h g hid R o
R OER AT T 572D B L ATEER,

Let-go current ; BERLE T
TREEDTFRAFEN R E T, B BEFOESEE
FrbEET I LA TE R RDER VSN ORE,

Magnetic field : BER

~Z bR H, TREZERFOL LD RICBT
PR EHRET D, 7T/ f— hNVTRDEND
(AmY), TREREE B,

Magnetic field strength (H) : RERIHEF)
BERAT PADRE S, To_T /A= FATHD
Sh 2 (Am),

Magnetic flux density (B) : BEHEE(B)

EE RO E— LR OER (B CRIETH
ERET BT bVE, TATTTREEND, |F
TR (GEHEEOEM) 1210% TATITELY,

Magnetophosphenes : & BT
FEHEMASEELAIT 22 LIl > TEIERD
SN BIeoBRE DEE,

Mean : FHE
—EOREEE 72135 — % OEHTTS,

Median threshold : B8l 0> H S

RHEOFRHZN ST ICE VT HREDSO%ELID
EX D RELEEEZHG, MO50%IFZOER D/
LREAF 2L 5 R ERIE,
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Medical exposure : [ERFIE< B
EFHDWE AR INEREZ T VDA
FLLT, FREAEFHAOR T 74T LT, @

ABZIFDIEREOCERB XUBRENIIL &,

Mutagen : ZHRE EE
EREBZBI 4T LTI WA,

Mutation : ZESRE R
BEHE BT aEHTRCEBEL L OBk,
TEUEE TR LD O TR,

Nerve : fi
R DR,

Nerve fiber : #/EHRH#E
— AR OHRHE,

Neuron @ = =— 122 (FEHANE)
EE—EOME, Mg, AREENE R —D
TORRREEAT,

Non-ionizing radiation (NIR) @ FETEEEHETHE

WEFCERE (1AM EZFEEI SO0+
RTANF —E R BREASRS b T LFOET
DR - BRER, L, 12eVEITO¥%FT
FAF—ThHU . ZAlE, ERHA100mY k. £7iE
B3 < 107 Hz AU T L S Th B,

Non - uniform field : JE—4&k725F

EBNE ThDHEE I EO—EyOHEN
T, RIE. HW. HERES—ETRCR, BROH
& FENEEZ L > TRESh TR yWREFOE
RICAH LT, ZOES4EAT 5,

Occupational exposure : BZEAIL< &
ERO, FEE0 BTEIBERTOREL L
T, EAPBRT DL THOEMFEL &,

Peripheral nerve : SRFYFRE
FARMRR OIS D . A AT HHE,

Permeability : BRIE

BER L OEPHRBEICRD A T —BE LT
VYNE, EEFEEETE AN T~ BHHEY
T~ M 72 Th 2, FRiD: B HERE, hEE
T E OFERE R A EE T OFRREE (REEE) po T
Blolo b & FHRE (W) LIRS, B~ )—
/A — b A-(H/m),

Permittivity : 7% B
HEEMOWE | A E RIIRB N RETHE O
EARETLHER, 777 v F/A—PATRDEN
B(Fm), FEBEI WEERTEEOREEL BT

FOFEBETE| 12 DTHD,

Phase duration (#,) : Sz 1HHIB

EEMEY v O P e gl T D R LA D/-
DE, B f DEZEORE. =120, 558
HEWROBE, o HEBOE -7 SEhbE—7ED
037 EHICHET 2 AT TRAE LB LR S h
Do

Phosphene : B335

FELAOFIC L » TR ZEREROBE, B5HM
JHEERC L - THER sh, BRI SEICHESH
Ens,

Plasma membrane : #HIEE
i L UMES T OMIE »2iisE —ERE,

Polarization (cellular) : (FfED) 4318
HEREREPNAMC FEAR & e BB 2,

Power frequency : 75 FIJE i %

RTHEIVBRESNDEEYL, EEFEIRNT,
e, 77N, HEO—E TG0 He, RO D
fitor % < M TIT50 Hz T 5,

Protein : 7= AdE<HE

HHESTARLARE L OB TFEOEHESHDE
Bt B I N—F DU LD,
Public exposure : ZA%iE< &

20
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INFRDEEN BT HETOEMFIZ< B, Wi
CEBLIOERALBFOIIIEEE AR,

Radiofrequency (RF) : AR
3kHz 7>5300 GHz &S5 0 Bl # 4 b BT AN
F*—,

Reduction factor : JEIRH%EE

HA BT A VTR D AR S Difa iz
FBEICHT AW EO S IcBEREC B E M3
Tk, B E-FERE LV ACET S TREAE O
FEROFE LT, 8ho7r—7 &t L ORI
BT Dk AR TRE & ThicRE LicE
BEOEAZE. &SRR 2 2O
P& (BHERR) REBdHB, I K74 VTR
DENTIZIIT D FREM S L, BFFEOMB 2B
LT RSB LY T AORIVEL TV ARBETS
BEVWS DM, ICNIRP DRETHD, T ORREH
&I, ICNIRP Z L 2 BREREOBRE CHER SN
TN,

Reference levels : BE L1

FHEARAESEHE L TRESNE, AFR
FEARID BT BEEND THASER. M
FOBEMEROEDEB IO —7 E, EXRHIIRAE
ZBRWIEPRATE ZBE FLENDERB LU
FRIE BT HEELUWTHEATH I,

Lizdio T, BF Ll IR0 75k
T Bbit 0D 2 LN TE 2EEBME 1L UH
B 2RFA—ETHD,

Relative permeability : k7 REE

(fext) BHE (ZOESB) #BTHOBERET
Bl ofeb O, B LIGEV &5 T L, £ mE»
SRR L > THEDTHS LR sh 2 Z 8%
BT 5,

Relative phase : FHX7 8

& % B & F CEEEE oo 5Tl
EENDHDEGE DAAEE, £ EEBOREE Lo
FFEZE,

21

Relative risk (RR) : #83#+ Y A2

HAEHE SN — T ORBEOHE 7N — T OER
ECRT DI, SENCG DT, R 8 O RET
DIRFEEITO, BIpEBNGE, ZEL A2
A A LRI TH D,

Root mean square (rms) : EZHE
BRIATEK LT A FO) O - RECEML By,

£ TORE SNIRMIC b2 FHOEHE, $9°H5H

HAERTERL, RCBLNEZREOTEL RS, #

DEIEDFHEEED T L TEPND,

o PR de @An

= ?
™ms P

S1: EBREMR

International system of units o> 28,

Spatial Peak : ZER ' — 7 &
NN E R E T EE LD o Ty Eh
TS TE DR R DR KRB L ot 5 3,

Spark discharge : K IEHCE

FHAERCEEEAMT 20O LIZRRY . EXORHEAY
B EROBE, EXAERET SOl ahEEE
BULBETEHD,

Static field - #0727
B L L GICEMLRDR, (LA EORESRT,
ERBLOHAIIRH & & bICE T o8, TR
AT BT ACEOHe e B EEND, Zh X SRR D
TYEERED | AT, YT AR OREBEE L T
THZLZIVHETED,

Tesla(T) : 7 A7
BEREEOEEEM, 1 727 =10000 H7 2R (2
DIELB)

Threshold : BHE
R L RS DR A IO LS,

Ventricular fibrillation : £~2=//88%h
OEOTREIRT, ANZII CHRE A R - o e % 45
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&t B, FRAIREOESRIC D B8, fRicthiciet Sz
WE &L AR R H— FEREERELICEE) T
Voxel : A7 B Z ORI EREE T 0L DEN TOE (E7EE
SUEDHEER, 22 F 4 —F GREFEIELTC B %7,
f82E) T, P A MUVETAOES B XIUAEORE
BARRET DIl bND, Workers : 1B
(ZEME B B8,
Waveform : $7#

REE
1 JE p825 FAMNERYE, BLUNp829 R(ODERFED 2 I mA, NEEEMICET 2 E®

BB, NEERMT. 204 K74 v ORNBCESEREL BV, FICEECFR L,

2 1 p829 ROV T o iE. AT AIT, Ty PRENHET 2L BN D, FILITEEIR
L7,

3 MEE (%) OREOCHEEOHAT, FXOELIZELY CETEL TR LK,

4 FEERSRICIE., FXFIER SN TR AEES N 28T T0ND 5, BT EEID
L7,

=
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9-4 WHO 772 > —F (No.322)

EROAARBELEFEICREROLO Lo TEY, BREAHA TV ALY, S88

EREROMFEICER CHAOMFARID 4, 1970 EABEFLREET, 20 L5
AEERE (BLF) OERBIUVER~OE BB RECBEVERELE L ohER LW 38R
PEREIATOET, FAUESETOMICE OENET L, BRI EETERR
L., 5HBOHROEEEHE NAALTHET,

1996 &, HR{FEEE (WHO) 3, ERF AN T 2ENCEET SRE ) 27 Ot
BAETIG, BEBEMA oY= f FETb EFE LA, WHO OF AP 7 L— LR,
ELF SR OEBESE IS TO L P a—Ofias B L E Lz (WHO 2007),

IO7 T Y b= R, FOY AT -7 OMBICE S LOTH Y, £, WHO DEE
T AN EEAATREE IARC) 7% 2002 i, ¥ LTEEESHEHGHEEE S
(ICNIRP) 7%2003 &7, FiFNaE L/ ELF ERAORBEFE I BT 80O E 2 —%
BHOLOICLET,

ELF EROFELER - BEBREILE

BREBICERE., SOREBELIWr -7, EFEOERELICESHL L Y, ERATKN T
SFTIZEATEIDES, ERiE, BEEHGEDL, S rEA— R (Vim) L0 3 BirTRIE
EN, AHREBRO LS e eEM CEf SN E T, BRL. EROES (FabbER
CEDEL, FAT (T) LB TRbENTETLS, L0BFICEHIVFTAT mT) £/
HvArvras ) TRLEIhET, —HOETR, A7 2 (G LHEh 2RO BTN
— iRV EAET (10,000G=1T), BFITE A PO—RLEM CERSh L Z L,
BHEIIFBELTIT, ERLERLEEAEOR E LB, BRI EIIEELE T,

IE e A EOENL, S0 L 60 A 788, Einid-sry (Hz) OBREETBELTE
T, HOIBEOCBRULOE T, BREEE A 707 ATBEIZ2ZDET, BOROET
T, BEREH 20 0T, BEREETAL FEA— MLZRDET, L L, EEAOFEYNLE
FARAEBRRIIL - LI BRMTHEP 0T =4 7 a7 25 ETHB Il =/ 2 uF 25T
T, EERACEROEHERERTLE AL MEA— LT,
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AR5 IL—T O

2005 4E 10 B, WHO i, > 0 #:5 100,000 ~ (100 3 5 ~A-Y) = CoBkEEREO BLE
OBRE LOBERA~DE T\ E DLW EE Y A7 25l A 72w, FEEEM
TS AL Ne— B L E LI, TARC 45 2002 S22 A BT D aFIL A4 gl L im o lowt L,
ZDE AT TN TS OEMEEEC T A E L E e L B AC T SR E e O
LRI LELE, ZORAZ T TOERBLUENSE. WHO ORBREY 57707
(EHC) %/ 757 (WHO2007) [ZhFEIhTnET,

F AT T — TR R Y A o §E il o AT, — RO A 2 AEE TR S s
J-0 ELF BRI L CAER R s ElaR L £ L, LR o T, BLFTHE. &
LT ELF R ~OIE EORBLEHR IR E4,

HAMEE

fh el (100 v 707 25 &8 g EEA L) ORI E L - TRE S 2 LEE S
NTWAEMEMEERNLY I+, —hidk{MmohiEhHmBENA AT AAIZL 2Tl
BHER TV ED, %%@Hﬁ%%ﬁﬂwmi%ﬁhJU%ﬁfﬂﬁbédm T OIREERIEE
7 & s L UWRPT O RIIgCE L O PR R ORI O BUEME OB (LR 2R L £,

RHMEZEOTEMGE

ELF fE5E < @Eim LAEHM /) 27 2~ mR2mMaod <@, AWALEIrEaE ST
ira LTSS AR DAL IR ) Ly
LT/ 7T 7ELFHLE LA, DOSENR. E FCBTARSAMEOIRIEN TSR Y
A BRI 51T ARHB AMEOFHNA 45 T WAF Th s Z L 28 L4 (ELF BER
A OEZE 2 — e —SEERAS S Y £, 2ol o o S o B, RO 7 —
ST, 03~04 w7 o AT & kel iR OB ER R ~ O e < @ B
LTRAMIEER T AL 0 B LA —VBREINE T, FRAZ 71— T,
FRLPESRIME N RIS Lo CLOSEPET SN Z v i L& L,

LS L7eds e . FEScpIEEIE . RIS, 7 A e[ EEME ¥ Rk Lo Lo TR L O /e
WEF, MAT, EL-rOEdENPARERNE S5 2 L Eprned s L5 kB en
AH=AAE LTEYRERES AL LORBY £ A, BY2IC, bLIOL 3BV
BN~ DE R Lo T B MBS H A F 4 hid, FRids ok ZARNDEBDFEN 2 5
S AL RS BTt e 0 E A, A C, BRI T S LCREE S L B A R
LTwEd, LER-T, Tho@TEISEE, WA Ee- A5 R R E R &
RiatAix @ boTihn 44,

AR MR W R Ch Y 2R C—EMICHIcBET AEA I, 2000 i
49,000 AT S TOEY, EFEATOVPEBRIE<EN 03 v 725 % LblnZ &
EEThHY, ok S RIBICEL O, FHRO 1% ~4% ThAH LHEINTHET, b LB
FLE MR EIME & OSSR REETH S BT BRI CESREETH S0 H e e
ik, 2000 EOEEIC K-S C RICCER] 100~2400 A S HEE &L ES, R,
RO R AT 0.2~4.95% 7Y L4, Lo T, R ELF BEAEIEC R s o
D2ZEELLE LT, 2REMNICE LT, ELF BREST < B agiivk i -4 igs
[REMTHYEL X 2,

- ANNN AR TADO - BT GhE x [
CTEF L, 20024, IARC{ZELF @St 4« &

[
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ELF RESUE < g & O BEED R IC 2T, EHOERE ~OHEERBEAWT I ET,
H ML LA N8 A, IRADDSN A, 5 W, B, O R, RRiieiEE, BTR
WL RIEEHERT, MERTEVENEE, MEEMRERL ETF, WHO OF ALY T— T,
A O TIC oW T, LT < 88 & OB A 32 2 BHEERIEERL L/ R B m
RIS AL W A gsn 2§55 L E Lin, WOl &5 i (37t b Ll F
REBTHSACE YD) S, ELF B E b OB e E R S EaREh
ThET,

ERRMEE{EAS K34 2

BEIHRT 22 L~ O F BT B S RS SL E N TR Y . Tt 2 o oEEER AT <
BERIBR A 1 BT A o OBEREA /2 LT uvES (ICNIRP 1998 ¢ IEEE 2002), H|EFA TR, “hbho
FlA%Y, BLF SRR ~ORMN AV ~r ol RIS L A EEREO TR B3 2 BEnar
ik, ZheoiE ERIME A2l 2 T A A EYNET 2R Ea CHL L WA LT E
P

WHO @A %2R

i L L DB -~ OJMANE B oW T, BEEOE 2SS EEA I HESL X T
1 (ICNIRP 2003), BHEH L., FEE I UNERE 2 LORELLEET A DI E
RENTWAEBEWRESETA K7 B RRT 2<% o, BRER#ES 0 77 5800,
W BEASRIBRAE & i3 A 2 & BTl S ABERLOEEORTE 5052501,

FHIAREIC M LT, ELF g -~o il {@E LA Al & OREOIENGES & 28 2,
IR L A (e E O RICTIITY, 20 LRI A S LT, T AR L2,

» BB L OVERRE, ELF SREFE < EO MRS B4 A BEAREIMO T & & — 8
Pila T hlnic, BEommEENL, 77 azigdol B nREhET,
ELF U A Z S vt A EFE T, MO SEHrAREESNE L, Zh b e
TV ORI s TNET,

o EAEE, FHRE S A R COBRMRFEARRE T L0, RCORIFMPRE - OB
HITHA R S asr— sy Tl LalET L I E R EhEY, 0T
75 L7k, ELF BRER & HE T 2R MO ORI B HEHER. M REE. TR
Ol OMWE  HETRET A - b EERLET,

o Wl ieakii A &Y D, Rlidde el (AR AT ARElT OERICE, ke
PO EERERT S FEERET 200 LW TL x5, @bl < @SR fEam o
CRALSTLE I, TITEHH-TL, BEMICED < BEHIFRE 2R 2 Bl R
ShES A,

A
WHO - World Health Orgamzation. Extremely low frequency felds. Environmental Health Cntena, Vol. 238.

Geneva, World Health Organization, 2007, (WHO BiEREES 247V 7 - & 7 2 8238 % [EILHE
EERA )
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TARC Working Group on the Evaluation of Carcinogenic Risks to Humans. Non-ionizing radiation, Part 1: Static
and extremely lowfrequency (ELF) electric and magnetic fields. Lyon, IARC, 2002 (Monographs on the
Evaluation of Carcinogenic Risks to Humans, 80). (E R4 A - & AT H88A Y 2 7 O
T AT 77 7HER R DBERENSSRR. B8 BB UBEREOERE LURER))

ICNIRP - International Commission on Non-lonizing Radiation Protection. Exposure to static and low frequency
electromagnetic fields, biological effects and health consequences (0-100 kHz). Bernhardt JH et al., eds.
Oberschleissheim, International Commission on Non-iomzing Radiation Protection, 2003 (ICNIRP 13/2003).

(FBEERERS R ERE s BB X UVIIEAECER B N UHR. 020 E. EREE (0 »
£ 100kHz) |)

ICNIRP - International Commission on Non-lonizing Radiation Protection {1998). Gudelines for imiting exposure

to time varying electric, magnefic and electromagnetic fields (up to 300 GHz). Health Physics 74(4), 494-522.

(EREEER AR ER S (MR 2ER., BRE L UERAQRI0GHz FT)~mid < Bk
DT A B 74 1)

IEEE Standards Coordinating Committee 28. IEELE standard for safety levels with respect to human exposure to
electromagnetic fields, 0-3 kHz. New York, NY, IEEE - The Institute of Electrical and Electronics Engineers,
2002 (IEEE $td ©95.6-2002). CEKEEAEFFE2HEM IEEE 95.6-2002 0 425 3kHz £ TOERR~0
AEIE BT DEE L0 [EEE E4E))

(XD )

(FIRIz210)

Fact Sheet > B A#EFRIL. WHO 725 ERD
e R L Rl L I TR N TR TR e P — I e a1
IZTELETEEIER L LE L, TRNEIVE

BERFEC & E LOFRLCIMERT &, Q011465 4)

Tt F - ORARTRYR T
.Aé—-,n-—wt [ =R N T

3T, BARBRICBIT DTFAL
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R
i
o
ot @
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B
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9-5 ERRUVKR—LOHSR
HEE Y =7 OHMKZOR— LI DONTIEEK 9-5-1 LK 9-5-2 [Z/R¥ 18V s —b
RERELTWDHID, ENEOER— L0, BOREMETH 5 EFRIFEBEBE R %%
B2 (ICNIRP) OH A RT7 A » OREMEFEZ KIEIZ TEI->TERY | BRI L 2 BT T/
S, 9-5-3 OV 9-5-4 [ZBER O REE T & | 9-5-5 [ZHIER R AR T,

E 9-5-1 ER~DHERY—I FREOHREZE

H 9-5-2 R—L~ADHERI—IL FREOHEE
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B dESIETNENCEKD
BEREHHEARD S HHEK
B0 RITE &R

B ERRBEADS bRXE
o B 7E & Fr

X 9-5-3 ERNDHESFOREERT

TR—ALTOHFRBAES:
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R 4000 i

3k @

2l b ) |
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BES—ILE

B 9-5-4 HKR—LLEOBROAESEMNR

—-390- B 9-5-2



HEHEE BmT]

0.8

0.4

0.0

|
\ L@f@wﬁﬁg%f@

ﬂi—h%ﬂﬁ%ﬁtﬁﬁ

\

.

TN

T ——

1854 e
100 km/h | BE——— | 400 km/h 800 kni/h & TETT R
fRHEREE ———" m 800 km/h 1000 km/h
200kr]:/h —W O
2 6 8 10 12
B &t [Hz]

B 9-5-b6 ERARUVR—LOHEFRORIERER

BR 9-5-3

=-321-






96%%%%& ICkDHER
FHMAEFIEE I L ABFIZOWV T, &S 10m OEERN LR EEEO T, RO T v hk—

A%:/?<K££U$W®%ﬂ%ﬂ:%w(ﬁ@%ﬁf%émmmﬁ4F74/:£7
% AR T AL B O JE W HOK 9. 8kHz \ZXHG T B IEYEM 27 u T O 1%ARG & 725 2 & D3RR
TEY, 2B E X TERK 2349 A SN MEERICB W T TH EERE LTHE
FCIC LB B 3N, LTV D ) & OFEFEE S e ST b,
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-7 MTDINEETICHESHEIZCHITAIHR

T %2 E1T T YN HN B RAET DTN OV T HEEED 3 IS B L TREET 5720,
BUEAE L WV DIREZETT 2B oM L2k T 2RI TSV, 2 2WTER
H7RfEx TR BV EH L, 2, BEE) =7 0ORAET IMAO TR AEPRIL, E
WIS SN BEEM A CTH D, HiEa A VROV ERN A VEND BRI RAET D
2, BESNA LR L THEFIT/NS W), BEEHEANDIET IR 2R L L,

9-7-1 EHA*

A b ORI S Ui (B - MEREE(T]) 24 - #3—/L (Biot—Savart)

OIEANCESERE L, ZAC kv RS EEZREME S L,

B4 » . 3—)L (Biot-Savart) DEH|

- W [Id§xF
B=— | ——
411:f r’

iy

1]

I &EWlA]
s EBIOEDY (m)
roocm P ERQOERE (m)

7ed. BIZ[B]. r W EET,

dB

(FEEISHLTTFREIZHE)

o
=1

P

B 9-7-1-1 E# - ¥/1\—)LOERIBEEE
(R QITEW I iz & &2, RPICHAET LM B)

R 9-7-1

B EZEOHEHE (4 x10-7) [Njaf)

-325-



HEEY =7 Lipkid, 17T BEPLOHBA S TR Y . FEEOWMANI L, BEESM A
EINTWD, Hx OBEEHAND OB Z LRREINSEHL, X TORHIZONT
BT D2 EIZE D 1RO Z KD Tz, 9-7-1-2 ([ZHEEEM A OBE 2R,

B 9-7-1-2 BEEHEZHAL-HBE (BMROREHICHT-> TOMRES)
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9-7-2 EAME & FEHED LB
(WBL Y =7 EEBRARICBIT 5 EBRFER L. ©F « =L OEZ W TEEZIT -5
DOl A K 9-T-2-1 12~ d 2 #isS GBREEW 4m, E28F 8m) IR W T T- 7=,

<BER1>
SERI{E 0. 19mT
BHfE - 0.18mT

<BAER2>
SEBME - 0.02mT
B HIE - 0.02mT

B 9-7-2-1 W) =_7RERIZETHRAELFHEOLE

EREoEY | FEME L FEHMETI R L TBY ., FEEOSVFETH D, £o, #HTFDE
TR W T OB OB L IR LT enWicd, KFELZBEMT 5 L CRIEAITEN,

9-7-3 M EIZH T HHR
TRIREE b o RV ORIRE b o V& EITT DO O R HE & OEHEE 2 % 9-7-3-1
2, BHHLE DA A=V %K 9-T-3-1 KX 9-T-3-2 [Z/”7, 728, OB OILUEMIC
W, TEERERE IR D H Lo RHER 6 D R ORIRIEHE | (RS & ERRIEERE
T RE #ZE B4 (IONIRP) DJEYE (3 9-7-3-2) I[IfEH 2 & L &N TRV, BEYRAD
IR & SN O EFTHE ) RO 7= WS U2 EH L T D, RIRdE@Y, FiHE
LR 2 RIFIC TEI > TV, BEIImD T/haWnWZ BNz 5,

K 9-1-3-1 HRAOHRHES K UVELEE

Bl — = B 0 5 ol paes

mT ) (mT )

. HYEREE N v VO F o HE 0. 0006 1.2
(R B LD ) 20m) ’ (500km/h EATHF)

) RYEFE N v 3 VO HIE T HE 0. 0001 13.8
(o B0 K 40m) ' (150km/h E1THS)
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