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EBITLR—=ME TELDBMEBRNMITHONRTNEN, ZOTHA N T B LR
AL FITERIFECEALTOBERARML TS AN EETH S, BULGT A

0o N o o » 0N
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DRAEELV+ R LGHERESZAON-BYERRZEN. BRIYRIDITITHEU DL,
FiRLTLS,

F1= 9th LAR—MIHEWTIL, 8th LIR—MED RN EBERT 56— A TUT DXL X
PEEEITOTLS,

1. itEREEITEN (5 /30
CEESMEA #RX)

CEIRHEE (2 /)
EBBLUYNEBD~DERLEFZE (2 /)

NIBEESSIVEEFERORBHEN T+ 5 (8 /XX

BEMEDESOIER T, EMNERR TR EICIIERHLEDRENTEY
EHIBLI- X EERENLI-CETH D,

9th LAR—MIBNWT. BRK-BYWEROBEHMELTITILUTDLSICH RTINS,

RF B DB ELR D ZIF, BIHELIERRF S L VBN GHE T 1B DUV /=
EDEILEAZ T, HFICIESEREEL LR AR IZEE D E YLV Z L, LHLIEHT
SELTEZBL. BLMALH DEBREIZH D TERDYDIZEEFEZET L EL
BEIDELCALIZDNNTIEHEET INETH B, HEL T, EEFYICEL TIL, BIEX
FLREITENOIE R L D /= [ BEBEIC TG S B S D DEEF L Z S A FE TSN
TV B, BIn&EME, KT, TINT—X, BT, LIEIXTEEL TE—DHFEICLS
Y THY BB EGBED S ETH B,

a ~ 0D
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1.3. MiREBRFAROEM [FHEAS)]
1.3.1. CAETICENAEMORRSN-HRAMRBXDEED

EAENSCEROEKREEICEALT. MBEARDBIERNTHOATNS, RERFIELT,
IARCHEHMA M MSE(E/J 57 no102) TEHIHAINIZRXEUTIZERSHE T 5. 4H. X
DEEICEMN(*)BA-3DE. BBLE - EREUBEALHEZTERNICOAERR
THb,

1.
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Masao Taki: Effects of High—-Frequency Electromagnetic Fields on DNA Strand Breaks
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on Bacterial and HPRT Gene Mutations. Journal of Radiation Research, 48, 69-75
(2007)*

11. Shin Koyama, Yoshio Takashima, Tomonori Sakurai, Yukihisa Suzuki, Masao Taki, Junji
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Research, (Tokyo) 52:185-192 2011.%

UEDFSC. BROERZEFTMAET. EREBICES T IREMEFTMICE T, HAH
EoMEAREORRE. 2REEMETO>TND,

1.3.2. #ilARDIER

LREOMmXTEICRFASNTE M MOIEIZEER1ITRT S EESERROE
WIFETIE MK DNASEDIET . E S IXKE TIETAMI AP UC oIz, FEESH
MERTIE, REVATL BEFHEER. BEEFRITOTRIN D RLBENF HIBELLLTL
%o

x1. FHl - RSN =HRAEDOARKRMIER
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AP

H *ﬂﬁiDM%@%ﬁ\%éWEﬁ‘
E<HR | RODERIH, RANKR

A EFWE (LERER . ~A bAoA
geg |Co FXIvEs s INMAEA : A5
T TUAY) | BRI
W AT A, BinTHB (HSP,
proto—oncogenes). ¥ 7 FIVGIE, &
Imfity (FuerAI7A, P74
2V T RIVR)
ROS (reactive oxygen species). #fifi
HAGE, HEfEE, TR b—T R

o n

1.3.3. BARICALLIA TS T4 MDAk

NFETOERDEREZEHARICSVT, MRARE TIE, EFEE, E1YHBE. KIEER
EEADOMEARANLNTINS, EFNEEMETE. RAEMBEMEK(EEPBL) ., KEE. F
BEAAKE. AMRK. FR.LOX, fAEEOBEMBENARKRNTHD, EFLS DM
BB XRMETIE, PE/NLRXZ—(CHO)HEDIIE (CHO-K1) %ffi(V-79), ¥W X
HEAMFME. SYrPER=Z2—OVEERHD, ZTDOMELT. KBEOAI—XM AN
BNTLS,

1.3.4. HAZBHARORVRELG>TVLSERDFRKH

MR THRELTODERDREREF L. ZDIFEALEH, 800~2,000MHzE 2,450
MHzT&%H %, TDEL T, IARC FHEi CT5IASN-EREIL. 7,700MHzE 9,000MHzTE
nNETn1HEFOEGREERBRBRENH o1,

1.3.5. IARCHE N AMEEMIH 1+ 5 M SR ER BT 28 ) ST
IARC [ZH VT, MRFZE O STl Tl&. SEMLEL T, D3EL (Strong),@H 2 EE (Moderate),
3551 (Weak), @75L(No eidence)lZ/$EL 1=, BIRHBMHICDLT, BLERATAT
METIEHLD., —HOEEHREEERL. [FBOEER &L=, 12 BRAREEITOVTE
MEERLAZL JELT=, RBHREICDOVWTIE BEESHICEANBERI DL RATAT RY
TATHICHRENHY . SEORRHELZRIEKRETAD T [FR+2GFERIEL . BB
F AN IER DT FIMREICODWTIE. ROTAIT T 22X HFT 5+ 0 ERREL
B THBWEEHL &Lz, DFEY . EFDEDSAICEET 2AH=XLELT, AT BIZIEL.
NTHD, T, FBRHECEFH TORBRIERN RO, #iEREELGE~ADEZE DL
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TIXIFBULGERR 1 &L T =,

1.36. #AKEDOEED

CNETOMBEAERBEEZHEICELEDHDIEUTDOLSICEZLND,

1. EFEETHLLONTWSEKEESE (B1100MHz~2GHz) 8 &K U, 2.45GHzIZEL
TIX. 100REBASHABDECSHEERLL-HARIRIXFERSN., BN
(EBREICBVLWT. ZDIFEAEER AT T THS,

2. FELEUEERELEHARTIE, REHE. ANLREAVAAVORBRLRE —&BICH
WCTEHESROBEEH LN BEOSVBRERTENOONTIELERL, 212,
X BT DG BRRBEREZHETICE, SOLIARIBETH D,

3. ERICETFTEBRRHEFUN BIZIEHEREK. BEEIRS) Tl BREF AT, Mgt
REBEEBHTDILN,

1.3.7. MIBARBRICEVTHREINDISEONAEERE
NFETCOHIEAERRZEICLT. 5. FERIZHhE->THHINSSHEEKER
ETEE NIRRT TREMERBAIX. UTOLIIZEZLND,

1. BIRAZRELT, BHIEE (B107 ~HERH) ORBAS LN TREIEF]
= (10~ AB) DRENEEND,

2. HEaRRCRRTHENEATNDTAVYLRIEE (WPT) TEASN S HREE K
HHEHROREMHFTMARGCENBD TOLRL F-EHRELTHESNSD,

3. HEBRELTEENAVRICEHETIEGEERBRAZATOATNS, HIRDEK
HHICBWTE, ECEERBRELDERARTH D, =12, T CITEEFERBRN
EHLNTVSERBH TIE. TLA.DNA LIS OHIMEEKEE(REREST)ES
—TYNEL-MREEDLEENBNEEZD,

4. EFRBICEVT. HELEHRARANSFLIP. Z&MFMO—RELT. Ch
DDA EDHENLEEND,

NLDEEND, REMFTFMD—IRELT, UTIC HESNLISEDOMERRELLT

DEKGIEEITS,

1. BRORHIFKEIIETHMEEMFHZETE

2. BERREUVKE. TINVYIRK) OREKEEICK T HMEEYF R 85T

3. TAVLRRBRERMALEETLIFREEREFTEROMEEESHTMESUI
MR R BTl GEFRE. REMRES D)
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1.4 e bRAROER [FEBEAE]

BHLK (EMF) DE DR EICDWTIE, HEFEFELOBEENRLEVRADTZENTRS
NTELD, RERANDOEZEZR>TVIRIAERMICEZ L, ZETARBTITER K (EMF)
DINHEREAN DB EEFINIZ, 1994 EMDIFIF 20 F/H. EYUhIT 2006 FELUBRDOHATEEFELLEE
M- #4455 BFEEOEME~NDBROZEICEALTIL. RMBE~NDEE HBREOEH
RIETE . REERFORKRICH T 228 R (KR IS T8 FREMICHTIEE. N
REEDICRTIEELENTEAZELTAVLGNA TS, BEFEORR (XHMSB)EL LI,
REDARESLICELTREAZET oz, ChoOMETHLSLATLSIEKEREICE, B
IHREZTDFEERTIAELEBRMICEYEL-EHMBOBREIKETIHEL1H 5,

1.4.1. BHBE~DZE

BHROIIEORMBEGE. TB. ER)ADOEEITOVTE. RTRT LIGHE
AHd. KD 2TEIFFEL-EBHIZOELE. 3/THIFFHEER (COBEIFRMERERE
DEFE) . 4 TEICEMETHONHMELNRHEINA TS, IR DIETREVWXFTRLEH
KL, EMF (FEICEVRAIENI DRI Ho12ELTLVDEHD (LLF positive study) . FLIXF
DMEIL EMF DEELNEN G -2ELTLSDED(LLT negative study) THd, £ATIE.
45 negative study HVZ <, 512 2006 F LUFF D T ZE T negative study A% LY, ET= positive
study [CEWVTH, HEROEBRITTELLGFNIEESEL, HIZ 1L Koivisto 50 2000 F£D2D
DEH XL positive study TH A, BLY IL—T D Haarala 5H{To7= 2003, 2004 F DB T
[Z. SNODIERIFFERINTOEL, SEEDOEEESN S 2006 FLUBEDHET negative
study MEWNIENDS, ERMICEHIRDORIMBREADEEEHFYENENSTEICGEEE
ZbNb, HAEWE, RMEELSEHRDOEEEH LD+ HBGIEFETELBOATEMED
Hb.

1.4.2 #HERE O HAYFTHME

Provocation study (FFHRER) (L. BEHIE D XEICKYBHRINSHERE O T HATAELK.
FEAIFERE. BEHE. BEMLRS (FR-FRE) . A BMEELGEEZAR-HARTHD
(R2), CCTHLEZ DKM negative study THY . 2006 £ LIE D FFZE TIE . Rubin 50 2008
FEOMERERE. XL TH negative study THD, > TEEMIZBEH RO HEERED T E
FBERANDEEBIEHFEYGNENSILITHEEEZOND, HAHIEHERE O EHRETMEIL.
BEHi15 (EMF) DN EENDEEERATH LT, + O HBIEETEVATREELH S,

R2THAVWXFTRLTHIZDOMEL, EHBICBH ESNIMBEEZR LTS
(Rubin et al (2006). Eltiti et al (2007) . Furubayashi(2009)), WFh DAL TEH. BRIGIZ B
BUHBEBREICHLT,. KRAICHLLHNESICEECEEV Y LIEKEZTO TS, Thibd
METIIEBREARAADBHIZIC BB THLIEOBEICLANDLLT  ALMIEIX(EL
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DX LIECEEHNE R TETWEWSIEIE/{ OG-, CORRBEIZDONTIE, B
BOBEBIZOVTHDIETH®RES,

143 HEROBROZE

BHBORERBRNDEZEIZDONTIE, RIITHAHLIITRHKEDEFE (o K :8-13Hz,
B iR :14-Hz, O K :4-THz, &8 ;K :1-3Hz) D power DELZHA TWAHAELZ L\ EEDHE
TIRREEERET DR EREEZA TSR ELH S (Vecchio et al 2010, 2012), TZTH
BHIEOEEICEALTEEMLZIREZL TS negative study BNZULVAY, BREK DR EE~
DEEBEAT-MREDSE ., COBEBOHAR TILELE M positive study BN ZLDHIEFHTHS,
DB O ERIE. 2006 LG D BT Tl negative study A% LY, 2006 FELLRTD I E
[ZDOWTIE, BEHIGIEEDEAOERAE -HABTOAEITOVTHALGREELALEN
TOWELWRARLE BROBRICILEENVETH D, positive study DREETHDE, aF
., LEIC B FIEHDIKD power BMEMLTz. HAHAWNERDLIET HHMENZ L LHL. «
i, HDHUNE B FEH DK D power [FREREBEDREEICKEKEEINDG=H. ChoDE
LEERICRET2=01CF. BEEZ 21222 O—LLEITRIEN TR, 2O HIZD
WTHHRLGEBNLBINTOWIMAEIIVLEL. COATLREDERIEIEEZET S, HEE
DEEIERIBICEWVTEHLGRR S,

144, BRSIVEERBE~NDEE

RS IUVIERFRENDEHBOEZICONTIE., RAISTTIOIGHMELHY. BEIR
P OMRDTEE . REM BEERDLEE BROBELGECOVTREFALTLSAHEL S, CD
FEELIZDUVTE negative study & positive study M AN BH B DY, 2K EL TIE negative study
NEW, EBIRBAANDEELL T, Hung 5(2007) TIXBHIB D IXKEICKYERBHNEE
STZMELTLDA, CHIE TN LURTH DT LIE DB R THREESN TUVEL, — 77 REIR KR
[Txt 9 55 E3 2006 FLIEDHETIE., BIREBEENGRENZL,

REROKRE~NDEELRGK. BEREFMEEILEHLEOBHENVLGEBNE L EEED
REKEETHO. ZERAZEEIEEEZIMO—ILTELLIITHAITEELIZED TRHIT
NIFTES7ELY, Enomoto 5(2013)D K Tl&, EEIREERZ 3 BMICH>TITL\. ThZThD
BEREICHLTEIICE LV Y LIIKBES VI LLGIEF TITo>TW5, COBRMO—HE
DEERE DT —4(3. first night effect NHAH-HIBETTEY. HED BRI DIKIRT —%
DHEBIICAVTNS, MKZERRELEMARTIEK, COLILGZ—ZEEETTEREEE
ETAOLENHIN. INFEFTEZLOMRICEVTEDIILGEENLGESNTULVELY,

145. BREML~DODZE
FREMANDEHBDEZEFRAR-HRL. Z<(X negative study THS(FK5), EUDIT
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2006 FE LIFE DO ZE(LIZ (X negative study THO LN TS,

1.4.6. R FCE~DREE

i MR AN DRELEIZDUVTE negative study MZLV(FK6) , Positive HFEREHLTLVS—Ef
DHRTH, EHIHROAESDRE L TMRRBEAEILTHENIHENHLS—FH.hé&
2<{EFRLGVERETOMRRENEILT SLEDHRENHY . BT LERRD—HEATL
A A

147 EE

BE 20 FThH-2BHIGEO ADREEEICH T HEEICATIXIMER S HIZEMEL -4
F.HEEBREO TSI, A, £EZMRIR. REEROK . EIRMK., BT O
REEANDEEICODVTHEEMLEARNZ NI EN LM o=, FICERAELEN ST
ffil<fit x4 2006 FLIEDOHRICENT, TDERAENENALMIGo =, FIZEN UL
BIDOMEOMETIE. (E<EFE. EROTOrIL., HEETEICOLWTO+ALREE LG
SNTVWEWEDNEL + R LFFEICAGVED3H L, FHEAERICEVLT. ACHE
TIL—TORBRENLUADOERTHREBERI/ILTLEBRIATVEVWIELAHY BERED
ERECEALTRENDIS, CNETOHRROBMEHRIET HL. BHIGOMEE~NDE
23, PIEKELRIIKERRICELTIEIBMREEMNTHEIEVNZ S, EEHIEIEEDY
AVIFEBICTINSNEEZZOND— AT, EALEFEVWVIINLGLDELEEETHLH. §%]E
DEIERAREHELTLLKDD . KEE LB ITNIEESHEOEBFHIZKR TS EEALND,

NEOMETHLONTWSEWHIZILFAE GHz HFTHD, COFHDEHISZSMNREAL
BNTWEIRET, RELTHERICTHEZEZREINEINIODVTE. . HELEDE
FItREBEDBTIEURIMNSORBRENTES -, > T, L THRIFEBLI-HAEI B4 negative
study THY ., EUDITEFEHED S LY 2006 FLUE DB FEIZH LT negative study HAZ LT &lF,
2ERELTHHER-METESLDEVADL, COLIGEKRRICHEA T, EHIBOEEDRE
EFINFTOIIECER A EZOFFRT I HILICITMELNHDEEZOND, TLARILIE
CEERETT L0, KUHIBBENERNLANILTIKEDORREZTOLELHDHELIERD
Hh.F-EE BRAKCAESE. T/ VLABNGEELGEERDFANLISHKRIELTEY.,
AOFHDEHBDEZEER L TG EREDARHEES IFL TR EEHDHERD
ns,

ZNTIH. CNFETEHBZDREEE~NDEZEICEL Tpositive study BNV LENSTFET D
BEICDVTEHEDESITEARLEINTHAID . FTT —DOAEEMEIL. IEADOHRTIEE
EERAEBENTDICHEISINTELT  EETEST A TETENSI-FAIREMELAH D,
BHEOFEEH > ELTHHBRM/NENIE EEICEEREBOBAENHLILLEE
[CANNIE, PECEBLUTOEHEB L TWIHAEDAETF MO RICTRETHLHLEE
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A%,

1. EIF<EE. sham [FLEDLLEAEINTLVS (sham [FEDHTELEEENHLIENHD
1=, EIEE. sham [FEDOLBENBETH D),

2. Double blinded protocol TITHMN TLVD (IRFE . #ERE &HIZ bias HAM MO TULVTIKLMFAR
LYo)

3. Crossover design TITHN TV (RIL#HERE TRIFLE. sham [FLE@MAEITo=EE(C
ENHENERET H=H.)

4. Counterbalanced and randomized order (EIE<E&. sham [I<EDIEF% random [ZF 5,
FILEEREBYIRT CEICEDEF CEBNREEZETDH=H,)

5. #EETFHIIZ Multiple comparison ZFEL TS (S ELLEKICL DB - f-FEiRE & (151
),

6. IKEDEEDFMZECOEHMETFMICEY I ETHRETELGN (FHMET@ET+5
[CHBTEVLE BHREBEAOEKALGE . ANV ERFHLUNDOEAFICEESN DT
LYs)

SORIGFEHEFB=THREIL, 2006 FLURMD B RIS DN TIE DR —T5T, 2006 & LR
DHRTIEEEEOSVEERAZN ERDECAHATIHRART-KIIZ 2006 FLEDOHETIE
negative study D ELEAIBH TRELLEHO>TLSDONEHTH S,

FEZDAREMELT, BHBOREEADEELE TV -L0N, REFE#SUNDOE
FOEERESEVSIRBIEISTWSAIREMHELE B LTI GSAL, flX T IEFIHKE
BUETIHRICIE. EHIFZEEDOEZLUNLETNEFERTH5ILBIRICKDHERENERE O
BADEZENKEV EFIHROXFROBREICERTHE. THOYDIDITTEL LM
KIgY, SELGALIHREIFEELTADNT IV I+ — LA SIREICEZLIZYU D AIZSRDH
YT EDEFFEAKHMDEERTHS, COLIFERIFRAT—FRUAERLTHLIYIEEFITA
DTWAN  EFEZEOFERBRNTIE N -FEP N ORMERE. [CEEEE5XL5—DO0HIT
HdEEZOND, BHEIT(EBICESNEVEEN DO LIGLRHKRELRMBERE~DE
ZIZEOoTYRISNTLES HAVKEFTEREFABKICKIBMEE~NDZELZEWS
DEELMEZDENITELEEDD,

FEROUVEBROBICEAEEECEFANETLTLADT, EDOEEARLEEBRBE DR
WEREAORR . INMRICKEGHEE5ZADAREMENH D, LELEBHIG IR ICLDMMEE
~NDEENINSNEEZONDS—AT. BHELUNDIEFTEZEREBROEREHICED
RO -EEILBRMREVNETNIE, BHIZIIEEROZELHEETHICEDL
BYZHBITREDSVIHAZTHAETNIEGSBENEEZLND,

ERORVICHRAR-CE1HOEDE FEABHOERNAEBEICL. ERELGLIHE
EBEZHTMRORMTABETHD, T—2DEBHELETICE. HIALEEDES LS
ROREESOREICAE-RIGE G (dose response relationship) IREERT CELEEITLEST
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H>55
BB OKBEANDEZEITOVTIE, ERKICHLT B T—BOBKBREDFENK
MEBHICLTLS, CNITOWTIEAIIE (TEHBBIEICOLTOEZ A L) THRAFLY,
REIC.CNFTORFIVWThIELLTEREECETIL0OTHY .. REINLGEE
[CDOWTIEBHFYFEESN TIGAof-, BHBORAIEICIIMNEZDOFEED AR
ERARGEFZFHRABLHAZEN D REEADEZIZODVTERADEBEIIEIZLDE
ENBVUNESIHERFATIENSGHDLEICHE-TLBLER OIS, COBELEMBEER
DHEBERETIHILEC. EFBEOEREBARNRANBRECEZALIRINEEEEEICAD
BENHY. COZEICETIRFABDLEICLG->TADER bR S,
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®1. BHROIFELEMEEGE. T £P)

authaors electromagneticfield Task performed findings
shoet- and ~f2rm memary,
DPresce e al. (1298) 915-MHz GEM, mobile W:"mﬁez"mm‘;- significant shortening of resction time in choice resction time, no changs insimple rssction
) telecommaunication * time

Koivisto ot al. (2000z)

Koivisto ot al. (20005)

Hasrala et al. (20035,2004)
Lass et al. (2002)
Edslstyn & Oldershaw (2002)

Ewambom et al. (2003)

Smythe & Costall (2003)

Maier et al. (2004)

Curcio et al. (2004)

Besset ot al. (2005)

Fuszo et al. (2004)

Kestley ot al. (2006)

Eliyaho et al. (2006)

Terao ot al (2006)

Eliyaho et al. (2006)

Wilén et al. (2006)

Hasrala et al. (2007)

Razel atal 2007)

Cinel et al. (2007)

Terao et al. (2007)

Riddervold et al. (2008)

Furubayashi et al. (2009)

200-MHz GSM, mobile phone

200-MHz GSM, mobile phone
202-MHz GSM pulsad EM feld
450-MHz RF modulated at 7 Hz

200-MHz GSM mobile phons

UMTS-like signal 2t 10 Vim,

200-MHz GSM mobile phons

200-MHz GEM-ype RF

D00MHz GSM

200-MHz GSM

BEE-MHz continuous-wave (CW)or
GEMEF

GSM FF radiation

GEM mobile phone BF radiation

B00-MHz mobile phons

GEM mobile phone BF radiation

continuous or GSMI ziznal operating at
025 W

200-MHz GSM

Q00MHz GEM-like and continuous
wave signals
Mobile phone (1.95 GHz EMF at

0.27W net antenna input power, 250
mW)

2140-MHz base station-like siznal
modulated 2z UNTS, or a 2140-MHz
continuous-wave signal

2.14 GHz, 10 Vim (WLCDMA)

Mobile phone (1.95 GHz EMF at
0.27W net antenna input power, 250
mW)

202.40 MHz GSM-EMF
202 .40 MHz GSM-EMF

and sustained sttention
Simple and cheice restion time

tazks, vigilance tazk

shoet teem memory task

3 cognitive tasks  including

6 widsly uzed cognitive tazks
reaction time, memory

comparizon,
dual-tasking, zslective visual

attention, and fltering imrelevant
in ;

shost- and long-term memory
tazks
Discrimination  of

vigilance task,

Rey's andiovisual leaming test,
digital zpan test,

digital symbol substitation test,
spead of comprehenzion test,
=patial item recognition tazk,
=patial item recognition tazk,

"y ity taeke

aunditory

speading up of rezponss times in zimple reaction time and vigilance tasks, the cognitive
tima nesdsd in 2 mental srithmetics task was decreassd

emposurs Scilitated cognitive tazks involving sttentional capacity and one tazk that involved
processing speed

males exposed to #n active phons mads Swer spatisl emorz than thoss exposed toan active
phons condition, whils Bmalss were larzely unafcted

Exposure zignificantly reduced the subssquent perbemance of the task
Significant reduction of both simple and cheice reaction

times, subjects emposed befre testing
perbrmed  more rapidly than those expossd dusing testing

exposurs of the l=f hemisphere of the brain resulted in slower lef-hand responzes in the
zscond zzszion comparsd tothe frst, S the spatisl item recognition task and one spatial
[ ibility task

simple reaction time, 10-choice
verification, vigilance, and
memory (n-back test).tazk
Simple reaction time task, 2-
cheice reaction time tazk, n-
back tazk, visoal sslactive
attention tazk

vizually suided saccade (VGE),
. and
memory guided zaccade (MGE)

Zap  zaccads  (GAD),

tazk

Ex

exposurs of the 2% hemisphere of the brain resulted inslower lef-hand responzes in the
zscond zeszion comparsd tothe
firzt, fr the spatial item recognition tazk and one spatial compatibility tazk

reduction of reaction time with incressing field strength o the
1-back task, and zimilar relations at trend level Sor the 2-back task and the choice reaction
time tazk, but no significant =®ct on the simple reaction time or 3-back task.

s
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& 2. Provocation study (EF S ER)

authors

electromagnetic field

Symptoms assessed

findings

Koivisto etal (2001)

Hietanen et al. (2002)

Rubin et 2l (2006)

Wilén et al. (2006)

Oftedal et al. (2007)

Zwamborn et al. (2003)

Regel et al. (2006)

Ehiti et al. (2007)

Riddervold etal. (2008)

Landgrebe et al. (2008)

Rubin et 2l (2008)

Furubayashi et 2l (2009)

pulsed 902-MHz field 30min
lhr

RF EMFs

900-MHz GSM mobile phone
radiation, 50min

900-MHz (GSM) RF radiation,
30min

450-MHz RF modulated at 7 Hz

UMTS-like signal at 10 Vim.,
GMS signal at 0.7V/m

2140-MHz UMTS base-station-
like RF signal

GSM and UMTS fields, 10
mWim2

2140-MHz signal modulated as
UMTS, or a2140-MHz
continuous-wave signal 45 min

mobile telephone exposure

mobile telephone exposure

UMTS-like signal at 10 Vim,
30min

rate subjective symptoms
and sensations

Blood pressure, heart
rate,

and breathing rate, report
any abnormal feelings.
Subjective scoring of the
severity of headaches and
various other symptoms
such as nausea, fatigue,
and dizziness
Physiological parameters
such as heart-rate
variability, electrodermal
activity, and respiration
rate, cognitive function
tests

headache, discomfort,
and various

physiological parameters

cognitive functions and
self-reported well-being

self-reported well-being

Well-being, physiological
fimctions, perception of
EMF

self-reported symptoms
and perceptions of air
temperature, air
humidity, and air quality

IMRI

occurrence of symptoms

Psychological and
cognitive parameters,
autonomic fiunctions,
perception of EMF and
level of discomfort

No significant differences were found between exposure
conditions, although fatigue and headaches increased toward
the end of sessions.

more symptoms were reported during sham exposure than
during real exposure, subjects could not indate sham exposure
from real exposure

Prevalence of various symptoms experienced was higher in
sensitive than non-sensitive subjects. Wo difference in
detecting real’sham exposure between sensitive and non-
sensitive subjects.

No significant effects of RF radiation on any physiological
parameter were found. “Sensitive™ subjects showed
differences in heart-rate variability compared to controls

increase in headache and discomfort was found after sham but
not after real exposure; subjects could not perceive being
exposed no effects on heart rate and blood pressure..

A significant decrease in well-being after UMTS exposure,
No significant effects were seen using GSM signals either at
900 or 1800 MHz

Subjects were also not able to discriminate between exposure
levels, but they reported more health complaints

when they suspected exposure

well-being of the sensitive but not of the control subjects was
decreased after GSM and UMTS exposure, skin conductance
and heart rate were higher than in controls, but these
parameters were not influenced by exposure. Perception of
the on/off status of the field not better than chance in either
group

no significant effect on symptoms and perceptions

electrosensitive subjects, the areas of the brain that are
activated

in anticipation of and during, sham exposure are the same
that are activated in both sensitives and

nonsensitives when they are exposed to heat

Well-being in those who use the label “electrosensitive™ was
worse thanin the subjects that reported being sensitive to
mobile phones but that did not use the label
“electrosensitive,” or in controls without symptoms.

The subjects with mobile phone-related symptoms did
experience a higher level of discomfort than controls, but this
was independent of the type of exposure. Perception of the
on/off status of the field not better than chance in either group
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x3. RERMKRE~DZE

authaors electromagneticfield Parameters sssessed findings

Reiseretal (1993) GSM mobile phone EEG power Increased power of EEG frequenciesin the 18—35Hz
Rosc_‘hke andMamm GSM mobile phone positioned at EEG power No significant effecton the EEG
(1997) 40cm from vertex =
Borbély etal. (1999) 900-MHz “pseudo GSM signal™ EEG power Increased resting EEG powerin the 11-11.5Hz bin only

. Analogue and GSM at 200 and 1800 . effectin only absaolute but not relative power in one frequency
Hietanen etal. (2000) MHz, hand-sets EEG power band in one of four brain regions
Lebedevaet al. (2000) 900-MHz signal directed EEG power dimensional complexity” was more sensitive to the effects of RF

Freude etal. (2000)
Huberetal. (2000)

Huberetal. (2002)

D'Costa etal (2003)

Kramarenko and Tan

(2003)

Hinrils etal. (2004)

Papageorgiouetal
(2004)

Curcio etal. (2003)

Maby et al. (2006)

Bachmann et al. (2007)
Veecchio etal. (2007)
Regeletal. (2007)

Perentosetal. (2007)

Hinrilus etal. (2008)

Croftetal (2008)

Kleinlogel etal. (2008)

Croftetal (2010)

Veecchio etal. (2010)

Veecchio etal. (2012)

Trunk etal (2013)

atthe back of the head
900-MHz GSM phone

900-MHz GSM signal

900-MHz GEM signal, hand set
continuous-wave %00-MHz signal
GSM phone positionedbehindthe
head. the antenna pointing toward the
head.

GSM phone on standby

450-MHz microwaves
with 7-Hz on—off modulation

GSM-like signal
900-MHz GSEM phone

undefined GSM mobile phone

4350-MHz signal pulsemodulated at
1000 Hz, 30min

GSM phone located at the left side of
the head

GSM-type pulsed or contitmous,
planar anterna.

900-MHz GSM mobile phoneora
900-MHz continuouswave

7-, 14-, and 21-Hz pulse-modulated
450-MHz microwaves
875-MHz GSM phone

1950 MHz UMTS (SAR 0.1 and 1
Wikg), pulsed 900 MEz GSM (1
Wikg)

2nd generation(2G) GSM, and 3rd
generation(3G) W-CDMA

GSM-EMF

GSM-EMF

3rd generation(3G) Universal Mohbile
Telecommunications
SystemUMTS

EEG powerduringa
wisual monitoringtask
EEG powerbefore sleep

Waking EEG

EEG power

EEG power

EEG power

EEG powerduringa
memory test

EEG power
EEG power
EEG power
EEG connectivity
EEG power

specified EEG bands

EEG power

EEG power

EEG power

EEG power(alpha
activity)

inter-hemispheric
functional coupling of
electroencephalographic
rhythms delta (about 2-4

Hz), theta (about 4-6 Hz),

alphal (about§-8 Hz),
alphal (about8-10 Hz),
and alpha3 (about 10-12
H)

inter-hemispheric
functional coupling of
electroencephalographic
rhythms delta (about 2-4

Hz), theta (about 4-6 Hz),

alphal (about§-8 Hz),
alphal (about8-10 Hz),
and alpha3 (about 10-12
Hz)

EEG power(alpha
activity)

signals thanconventional indices.
decrease of EEG powerin all regions exceptfrontal
Resting EEG reducedinthe 10.5-11Hz range

Increased powerin the alpha bandfor pulse-mo dulate dEMF only

EEG alpha(8—12 Hz) and beta (13-30 Hz) bands showed
significant differences when the full powermode was on

A slow-wave delta (2.4—6Hz) appearedin

areas on the side of the phone in adults, the slow

waves with lower amplitude (1-2.5 Hz) appearedearlierin
children

Changesin the EEG in the frontal region

exposure decreasedthepowerin males and increased it in females ,
no effect of exposure on performance in the memory test. no detals
of experimental setup given

A smallincrease in some frequenciesin the alpha band stronzer
under exposure

decrease in EEG powerin the theta alpha and betabands,
decrease in the variationsin the delta band in the epileptic patients
anincrease in powerinall EEG bands

Significant changzesin the ratio of theEEG powerin the beta and
theta frequencybands

the connectivity between bothbrain hemispheresin parts of the
alpha band(3-12Hz)

Aninecreasein frequenciesin the alphaband

No significant effect of either type of signal on anyEEG band

Significant changesin the alpha (8—13 Hz) and beta(15-20 and
22-38 Hz) bands with the 14- and 21-Hz modulations, No effect of
the 7-Hz modulation

Anincreasedpowerin the alpha band larger on the ipsilateral
compared to the cortralateral side in posterior regions

No significant changesin the measuredparameters

voungadults alphawas greaterin the 2G compared to Sham,
no effect was seenin the adolescentor the elderly groups
no effect of 3G exposureswasfound in any group

Increased inter-hemispheric synchronization of the dominant
(alpha) EEG rhythms in elderly during GSM

increasesin inter-hemispheric functional coupling of
electroencephalographic o thythms

Nomeasurable effects on the EEG spectral power
in delta, theta, alpha andbeta frequencybands
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x4, R (BK) ~DFE

authors

electromagnetic field

power of exposure

findings

Reite et al. (1994)

Mann & Rischke (1996)
Wagner et 2l (1993)

Borbély etal (1999)

Wagner et al. (2000)

Huber et 2l (2000)

Huber et 2l (2002)
Loughran et 2l (2003)

Regel et al. (2007)
Fritzer etal (2007)
Hung et al. (2007)

Lowden et 2l (2011)
Danker-Hopfe et al. (2011)

Enomoto et 2l (2013)

27.120MHz modulated at 42 THz

S00MHz GSM
900-MHz GSM

"pseudo GSM"900-MHz

GSM 900-MHz, 50 Wim2

S00MHz GSM. antenna
200MHz GSM, hand-set
394 6-MHz mobile phone
S00MHz GSM

“psendo” GSM9I00-MHz
900-MHz GSM

884 MHz GSM. on-DTX and

DTX mode

900MHz GSM, mobile phones

W-CDMA

1950 MHz, mobile phones W-

CDMA

0.5 and 0.2 Wim2

2 Wim2

larger sample (50)

similar as Huber et al

(2002)

similar as Borbély et al.
different ELF  pulse
maodulations

10 g psSAR of 1.4 Wikg

SAR 1.52 and 0.13 Wikg

decreased sleep latency by 2min, increased deepsleep by
1min

reduced sleep onset latency, reduced percentage REM sleep
with increased power density of alpha wave

failed to replicate Mann and Réschke (1996)

reduced number of walking episodes after sleep onset, EEG
power spectra during the first of the night’s episodes of REM
sleep

no significant effects on sleep architecture or EEG spectral
power density

increased spectral power in alpha and beta bands (9.75-11.25
Hz and 12.5-13.25 Hz) in the first non-REM sleep phase.

significant rise in the 12.25-13.5 Hz band during sleep
increase in spectral power only in the 11.5-12.25 Hzrange
dose-related increase in spectral power in the 10.75-11.25 Hz
and 13.5-13.75 Hz bands during non-REM sleep

No significant differencesin any parameter

an increase in sleep latency, no change was seen in 1—4 Hz
EEG power

decreased time in Stages 3 and 4 slow-wave sleep, increased
alpha range in the sleep EEG

No evidence indicative of a negative impact on sleep
architecture

No significant differences sleep variables and power EEG
spectra
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5.

=: == fL- 221
BREM~NDEE

authors electromagnetic field ERF modality findings

Freude et al. (1998) 9162 MHz EMF visual ERP reduction in Ithe ampllﬂ.:ude ofpotennals in the central and
modulated 2t21.7 Hz temporo-parieto-occipital regions
o162 Mz - EMF Bereitschaftspotential

Freude et al. (2000) modulated at 21.7 Hz 900-MHz . P : no marked effect

CNV

GSM phone

Urban et 2l (1998) 900-MHz GSM mobile phone visual ERP No significant effects of exposure

Jechetal (2001)

Arai etal. (2003)

Yuasa et al. (2006)

Ferreri et al. (2006)

Krause et 2l (20002, 2000b)

Krause et 2l (2004).
Krause et 2l (2007)

Stefanics etal. (2007)

Stefanics et al. (2008)

Terada et al. (2007)

900-MHz GSM

900-MHz GSM pulsed EM field

GSM 900-MHz, mobile phone

RF

GSM mobile phone RF radiation

902MHz GSM

394 6-MHz mobile phone

S00MHz GSM-like and
continuous wave signals

900MHz GSM Mobile Phone

3G MTS mobile Phone

PulsedEMF. 800 MHz

visual ERP (visual oddball
task)

anditory brainstem
response (ABR), the ABR
recovery fimction and
middle latency response
(MLR)

somatosensory ERP

cortical excitability
studied by TMS
event-related
desynchronization/synchro
nization (ERD/ERS)

ERD/ERS

EEG dwing wisual and
anditory memory task
Aunditory Brainstem
Response (ABR)

N100, N200, P200 and
P300 in auditory oddball
paradigm

Single and double pulse
TMS

enhanced amplitude of two components of the brain’s response
to the oddball stimuli, but only when the stimuli were presented
to the right half of the visual field

None of the 3 measures were affected by exposure to pulsed
EM field emitted by a mobile phone

No significant effects on somatosensory ERP or its recovery
fimction,

transient decrease in intracortical inhibition and 2 transient
increase in intracortical facilitation

increased the ERD/ERS responses in the 3-10 Hz frequency
band only, Exposure effects at 68 and 8-10Hz

ERDV/ERS responses in the 48 Hz EEG frequency range,

Failed replication of the findings from their earlier study

No significant effects of exposure to either type of signal on
performance

No significant differences in the latency of ABR waves 1 III
and V before and after genuine/sham EMF expo

sure
No measurable changes i latency or amplitnde of ERP
components of in oscillatory gamma-band activity

no effect on any parameters of MEPs

frequency band

N100 and P300 in auditory
oddball paradigm
Mismatch negativity
(MM of Auditory event-
related potentials

anditory

event-related potentials
(ERPs) and automatic
deviance detection
processes reflected by
mismatch

negativity (MMN)

Kleinlogel etal. (2008) UMTS RF exposure No deleterious effects of UMTS RF exposure
900MHz GSM, mobile phones
W-CDMA

no statistically significant effects on MMN, either in adulis or

Kwon etal. (2009, 2010) children

no measurable effects of 2 30 min 3G mobile phone irradiation

Tronk etal. (2013) on the EEG spectral power

3G MTS mobile Phone

F6. M (KB ~DEE

imaging modality

authors /task perfomed

electromagnetic field findings

significant increase in rCBF in the dorsolateral prefrontal

Huber et 2l (2002) 900-MHz GSM, mobile phone PET cortex of the left (exposed) hemisphere
. {'J.UU_B'. GSM. Ibase—stamlm— Increased rCBF the dorsolateral prefrontal cortex on the
Huber et 2l (2003) like and mobile-phonelike PET .
exposure side of exposure only for mobile phone-like exposure

PET /wisual working
memory task

bilateral decrease in rCBF in the auditory cortex, no
significant change in the task performance
reduced rCBF close to the antenna, and an elevation at

Haarala et al. (2003) 902-MHz GSM-phone signal

Aalto et al. (2006) 900-MHz GSM PET crheed Thar ose = -
various other locations deeper in the brain

Mizume et al. (2009) 195MHz, W-CDMA PET no significant rCBF changes caused by the EMF

Volkow etal (2011) acute cell phone exposure PET mcrleased cerebral metallsohc rates of glucose in the brain
regions closest to the active handset

Kwonetal (2012) 024 MEHz GSM,  mobilc PET no significant rCBF changes caused by mobile phone

phone
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1.5, BEHRROEME [(BAHEXE]
1.5.1 IARC Ik R D AMEFTHE L £ DRBLGST-FFR

International Agency for Research on Cancer. Carcinogenicity of radiofrequency

electromagnetic fields. Lancet Oncol. 2011 ;12(7):624-6.

IARC [ radiofrequency electromagnetic fields (J& ;K £ 30 kHz-300 GHz, LA . B EKE
BR)DENAEICET S 2011 FHRECERBIOKEREL T, Group 2B (possibly
carcinogenic to humans, ERMZIR L TEAAERHIMELNELN) IZHFEL-, ZORAMEL
T.EFER)BIUERIY(EUHERRF) OMET, BVAKICET SR EIGER
(limited evidence in humans and in experimental animals) M& 2= EFZIF TS,

EFMCETAFMICENT,. FOMBREAZRLZLTVWSEZZAONDIEFHER.
INTERPHONE FARE LU R x—T > Orebro DHERT IL—T DI D THSH, INTERPHONE
IRDFEMIL. ILAICKDEERIZFELLY,

IWOEAN. SPHREHAICHT S IARC EANAMTFB~EFTEFHRRERALKES"
RYIZEATHEEMEEDDIC~. BEE 2013,68:78-82) , U T. HEDMEIZET 556
2%5IAT 5,

INTERPHONE #E (&, 1 ¥VR, RAVx—TFTY, T4VIUF, ToI—9, /L4, KA
Y, ITIVR, AT, hFHE, #—RrS)7, Z2a—2—FUK, 41XFI)L, ZLTHAD
13 AR ML TER AR TERSA - RXREEH BRI THD, 1990 FRITAST,
BEICiR R f=aR—rRA R, EHBHAROERAMESNDIKSCH-A, ChoDEZR
HMRICEHEEOETCRANHY, BEREREHARERETARELOERNKRE A>T,
1997 FIZ(E IARC BAEHETEIREITEVT, ZHEBZHERARELTEZRABEERT S
AHEELNREESh, Z<KOEISEVEKNRINILEZITT, £BOHEIOra—
WICEDKEREREFRARORAREEMEN RSN LG0T, COLILGF B/ TRE—
L7=d A%, INTERPHONE BARTHY, hAELRBENICHESN-ERERREHR
HEZEXOETRIENLGEIN, BMTEILELo=-, HERRIL, MIERBIELHERIC
DLVTIE 2010 F(zARSH, BAEZHEICOLTE 2011 FlzARSh=, FOM—)L
DEMIEHIELTARINTNDS, HELAE-TFEEE, HIRBIE HIEE, EHRHIE,
ETIREUES THL, F&IX 30 ~ 59 T, 2000 F£H5 2004 FDEFIZEEL,
RIBEOMT @AV 21— RAETCHONEFEREmRFERICOVTHELT
N EFEFEOEREICOVNTIE, EENLGFEAOEEDIZH, FREE (1 AEFER
#, 1 ELEGEREZHABL BREBERELTE BSOMBREMR, BESOMEICE
T 5EHR, BEOMBISOVTHEEZRT LOMEFRAEREEMSINESNT, HEt
BEEHEAOSRToyIEIBRSHNANDN, HEFRE, HIEEEXEEFLLTHEL
THYXEEDRDONT=, Fz, BEITIEED-OICEFTEBEERANEZEINDSATEEN
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EZERELT, EICELWTESNZHSN-BERO 1 FaTZIE#£ B 1EREL, ThiVD
BEOEFTEREABEZRITOMREL z FEFEHBICEO>TOSHEHICOVTHEE
BIOEERIYLURNDEFERERABEEZETARELJEF EXBROBTLELIZDIL,
ERERERAEORRE EREGE B 1BEULE6r AU LBBELIGRIC, £HES
HERELER)DIBE, REEAEHR(ERARABIAOBRELTEFEREZEALEFR),
RRI-LH. ZREARE( REERROFHEICEZOHEELRFBEFRENTT
Bonl-RTEE)THD.

The INTERPHONE Study Group. Brain tumour risk in relation to mobile telephone use:
results of the INTERPHONE international case — control study. Int J Epidemiol.
2010;39(3):675-94.

MEBIE. REELNSZ DD/ TOMESICEYT HHERIT. 2010 FITARSNI=.E
BRI, #EERBAE 2708 5, BEARAE 2409 BT, M7, FlmE< Y FLEMBEE. ThEth
2972 {5, 2662 HITHo1=. EHBEFERAELEEABEZLRLER. EHBEREFEAICE
LR EIE. BIREREDEAR D VXL (overall odds ratio) [£. ZHZh ., 0.81 (95%1E
FEXFH:0.70 - 0.94),0.79 (0.68 - 0.9NE. FEIC 1 ZTE->TW =, RIRERAFH PR
BO—LBEDRIZLBEEIRRHoNGN o=, ERAEM 10 FULOBTL VRILER
[FRHONTNGL, LAL, EFEREEAEEZRRMEABREKT 10 HELISHTTEFTL
=&l MREBREICOVT, & 1640 BRE L L O#EHEEMAE TH Y X H 1.40(95%Cl
1.03-1.89) L E FHICHRBLGA VAL LR ARBOONT L. ENUATOEREED
FYXHEBWTNBE I HEHDINE 1 KYPE 22 EINE—I—ZADFEDATIRIDIE
MABESNSERTH o=, AKRIZ. BHEOMER CRTLIGEEL. AIEREOHRER
fET. 1640 BREU L OEFEEEREDA VLD, 1.87(1.09-322) EFEDERT
Hof=. MEEICOVWTE. AEGIRID LR FHRESNGENof, LEXY  EEBLER
DEIIHERL TS,
¢ Overall, no increase in risk of glioma or meningioma was observed with use of mobile

phones.

e There were suggestions of an increased risk of glioma at the highest exposure levels, but
biases and error prevent a causal interpretation.
e The possible effects of long—term heavy use of mobile phones require further

investigation.

Hardell et al. Pooled analysis of case—control studies on malignant brain tumours and the
use of mobile and cordless phones including living and deceased subjects. Int J Oncol

2011;38:1465-1474.
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— A 1990 ERIYRII—TU CREFIKBHAREREL. ETEEEALRKERSLOH
EMETRELTES: Orebro ORI IL—T(E, 2011 FIZ, ZODHEDOREEEFLDI=T
— LT OIERERE LTz, 1997 F£~2003 F( 4 M TEREORES (HEBEZET)L
TSNz 1251 HIEREREE 2,438 Bl ICHL T EFEBRE L LUV I—FLABEOERICET S
BFEMEWEL, BITL, EDRER. —BELTAERQRIRIDLENHESI . EFEEEA
HE2HEOF YL 1.3(1.1-1.5)  Aa—FLRABEERABEHEDOA VXL 1.3(1.1-1.5) . 74 VYL
ABERFEAELEDOT YL 13(1.1-1.5) THo=(LWFThi, B 1 FRIETOEREEZR)
P2EEBVWIRVIE. HRBEOHTE L ZVWERMBEICETS 10 FRIETOHEFE
EERALOBES T EFEFEFEROLI VALK, 27(19-37) . a—FLRAEFEIE 18
(1.2-29) THo1zo U EKY, BHELIFRODKSITHEHL TS,

¢ In conclusion, an increased risk was found for glioma and use of mobile or cordless phone.

The risk increased with latency time and cumulative use in hours and was highest in

subjects with first use before the age of 20.

The INTERPHONE Study Group. Acoustic neuroma risk in relation to mobile telephone use:
Results of the INTERPHONE international case — control study. Cancer Epidemiol.
2011;35(5):453-64.

EERIR#IEIC DLV TIL, INTERPHONE WEZR (L. SEHIEE 1105 6, i BREF 2145 BIZMETLT
W5, ERTORITTIE,. EERE 1 EAETOEFTERFERAHINL S FHIETOEFE
FEEAOVWTIEIRID LR FBEENGEMN 0= (F VX085 (069 - 1.0H)E XV 0.95
0.77 - 1AM M EHBES FRFETOEFEZREEARMEBA 1640 BHZEZLHT
DH. BELBAYZXLLD EF (2.79(1.51-5.16) ) AERESNT=,

CCETHRAHAEDRERICOVTIARC DX EFIRMBRARLNIEFHAEDS
ERICEIERELT. EFEFEEAEOBNVELOCHAERSMEORE LV S-BET
RETDHIT—DOIC, BoNERIA/NAT X bias DEEERITOT NI EEZEITDODL.
NATADHTIFHATEGNEHIWL, SRREHREHAREBELORICARERAHS
ATEEMEA HAHETML TN D, = BAHEHECOVTIE. BADEBRLOBMELSIALE
T A% AREROETREENHEHELTIND,

Sato et al. A Case—case study of mobile phone use and acoustic neuroma risk in Japan.
Bioelectromagnetics 2011;32:85-93.

BAD 22 iR DREMIZHIE 787 il RIC. EFTERZOERAACERLELO—HED
ARICEOTYRIERR T 7 — A7 —RAEMERM LT EF B A OAICIXEBHIK
MENEVIEEZMALTEMN DA THRMETV. EFERERALEZAN BT I5E
[CEHMREEHYET D) ERTORFTEEEMRD YR LI EBELBHSN S 1 FHTE
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TO¥EHBEFAEEBEL-BHAI1Z1.08 (95% CI, 0.93 -1.28). 5 FRIEFTHOHEEELT=15
B 1.14(0.96-1.40)TH>T=, EHIC, —AH YD ERAFHTEANTHE. —B 200U LD
BENHIBEDIVARILA, 2.74(1 FHIETER).3.08(56 FHIFTER) EFARICERL -,
EBSX EFBEOADBHFTTHLOTEH,. MRDEH /N7 X (detection bias) PIHEFHEEEE
D L/ T X (recall bias) IZ&>TERBASNAREEENHDIEDD ., BEHHY DT
BEMIBRETERNEEELTLS,

F1- IARC DXL, RIERE. ETIRES. BlK. Vo /\BLZOMOERZICONT
(FEEMZ T XOGEBA+RICEFLL F-ERAREHROBEEEDEEHARICD
WTH, HEMLEDRFAGELHY ., —HLIBERII/ON TGN ELTIVS, IARC [S&KDET
BOFHMIE. E/YF7 Vol.102 ISERBIN TV,

International Agency for Research on Cancer. Non—lonizing Radiation, Part 2: Radiofrequency

Electromagnetic Fields. IARC Monographs on the evaluation of carcinogenic risks to humans.

Vol 102, 2013

1.5.2. tiOHEEOHEEFICL S5

IARC [Z&B¥IMEK>TIE. FEBEANTIDLTLEERD —BEALEMN oI ED,
Lancet Oncology MFEFICLEEBHSNTIVD, ChITEDE EXEEEDHA (a few members)
[F.EFERZ)DRITOIETURIEA+ 5 (“inadequate”) EFIBTT RETHBHELTEY. &
DIRBEL T, EELHDETH_DOMRMICLFEH H S L. INTERPHONE BEFITHL
T(H2EINE—2—RDEDAVRINELERL) IEERGEENROSNGNIE. T

T—IDAR— MR CTHEBECRGEHNEORBERLENRRINGNWI L EFES
[CERICHESIIGHBBEORER LENRESATOENIEFE T TS,

IARC [CHBIT 5 ZEFHEDHENSLEOHIMRILIE. LTOBEYTHS

(http://monographs.iarc.fr/ENG/Preamble/currentb6evalrationale0706.php) .

Sufficient evidence of carcinogenicity. The Working Group considers that a causal relationship
has been established between exposure to the agent and human cancer. That is, a positive
relationship has been observed between the exposure and cancer in studies in which chance,
bias and confounding could be ruled out with reasonable confidence. A statement that there
is sufficient evidence is followed by a separate sentence that identifies the target organ(s) or
tissue(s) where an increased risk of cancer was observed in humans. Identification of a
specific target organ or tissue does not preclude the possibility that the agent may cause

cancer at other sites.
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Limited evidence of carcinogenicity. A positive association has been observed between
exposure to the agent and cancer for which a causal interpretation is considered by the
Working Group to be credible, but chance, bias or confounding could not be ruled out with

reasonable confidence.

Inadequate evidence of carcinogenicity. The available studies are of insufficient quality,
consistency or statistical power to permit a conclusion regarding the presence or absence of
a causal association between exposure and cancer, or no data on cancer in humans are

available.

EFRMICE<Mon-IE B RSTIRINEICRE T S2EMRMBBEL T, ERFEBR MR
£ % B £ (International Commission on Non-lonizing Radiation Protection. ICNIRP) 7dh 5,
ICNIRP (&, IARC D FHEi AR EZ(TT 2011 £ 3 AICHEBAZHL. IARC DE/JTST7D HRE
FDOLEBITVICNIRP ELTIIERREMAOREZEICEHTILEL—ERELTETEHY.
IARC ZEL I N TDEMERTIICNIRP HARSAUDRFEEITIFEDHAHIELIZ. TDEK.
Standing Committee on Epidemiology M A > /\ — %& M Commentary A 2011 & D
Environmental Health Perspective 35IZ#&i STz, Zh (&, ICNIRP O Website TI. ICNIRP

SCI Review EL THIE DT TULVS (http://www.icnirp.net/PubEMF.htm) ,

Swerdlow AJ, Feychting M, Green AC, Kheifets L, Savitz DA; International Commission for
Non-lonizing Radiation Protection Standing Committee on Epidemiology. Mobile phones, brain
tumors, and the Interphone Study: where are we now? Environ Health Perspect.
2011;119:1534-8.

Z A® INTERPHONE BAEV IL—T AV N—mEFNDEK Commentary TIF, KE N %
INTERPHONE IR DIERDHEMEKDERICTKE TTLVD BMROBLELLHMTHERELT,
ETEEEREOHERE. HEBOVRINFEICETLTVSIL, REERABRREEO
BMCESHEBE(RIRETLYRIOLENBARSNGNI L, BRI —LEOERE
HTIIEENRESNGNE ZEITTVS,

ZLT. LR ERALISARAZRLOMEREL T, ERENEFRBDATHD
ZE . BEMTOSMEDIESDE, Non-response /N1 7 X BIEREKR D HEHE M EALALY
CEICEBNATARANE—A—HF—HTOBEWHLOEE S FIC EFBFHTORARIEIC
B9 AED/NAT A& Hardell 5OARDHEERDIER) . BHEULEDIEELANILE#ELS
HE(E.BXOREAR) TOEEEORIN., EWV-F-REZHEIFEREMA TS, F=.
INTERPHONE U DIEFELSDIE T U RIT DL THIEETL, INTERPHONE EF LA AE 21—
RAEICEDEFI R BARDORADIEHL-LT. BEIEHIVEBEREIEDE
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FHR.ETEEEABET IN—REDVAVBRT —EIR—RD) 7 —O R F (FE 5 5T 58 -
R —h) . NESBEEERORRIINFBANEZETHLLIERHLTLS,

ZDLT. HEWELT, ROKXSICEHL TS,

Interphone is an impressively large study with multiple indices of exposure. However, it has
some methodological deficits, largely inevitable in recall-based case—control studies, which
limit interpretation of its findings. Such evidence as it provides, combined with the results of
biological and animal studies, other epidemiologic studies, and brain tumor incidence trends,
suggest that within the first 10—15 years after first mobile phone use there is unlikely to be a
material increase in risk of adult brain tumors resulting from mobile phone use. At present
there are no data on risk of childhood tumors.

The deficiencies of exposure measurement, because of recall misclassification in studies
such as Interphone, and because of misidentification of users in records—based studies such
as the published cohorts, leave it doubtful that either study type could reliably detect a small
effect, if one existed. Both for this reason and because research cannot in principle prove the
complete absence of an effect but only place limits on its possible magnitude, there is bound
to remain some uncertainty for many years to come. The limited duration of data yet available,
which is mainly for up to 10 years of exposure and to a lesser extent for a few years beyond
this, also leave uncertainty because of the potential for long lag period effects, especially for
meningioma, which is generally slower growing than glioma. The possibility of a small or a
longer—term effect thus cannot be ruled out. Nevertheless, although one cannot be certain,
the trend in the accumulating evidence is increasingly against the hypothesis that mobile

phone use causes brain tumors.

BEOERBEERAZEVELICESTHREBETIENNATR(BEHIZLE. FABMSE
FRAKRICHRETD.F)ELTHREZEDDLABEMENT LI LIE, 2D Commentary #E®H . &
[N REN TS, COEIZDNTIEL, INTERPHONE FAEAD 3 DDIAEHEREMNRES
N TLV3 (J Expo Sci Environ Epidemiol. 2006:16(4):371-84. . Occup Environ Med. 2006; 63(4):
237-243. | J Expo Sci Environ Epidemiol. 2009;19(4):369-81.) , ZMD 356N — D& ZITHENT
%

Vrijheid M, et al. Recall bias in the assessment of exposure to mobile phones. J Expo Sci
Environ Epidemiol. 2009;19(4):369-81.

COHFETIL. INTERPHONE FAZE D 6 £ Z—DAEHI 212, X HR 296 DA AE 1 —&LBIER
BRELLE (5 £o2—IE. in/out BAMBERKICEEND)L. BCHEDBEEERM or @
CREBFENT- B or DL ZEH L=, TORR. TRERXFOER6) DK EHIHT
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DH FEREFHRICHEHILTLD EFNERIN, COZLF EFNFORAFREIFE R
RISEREREZREITHIEERLTRY. BREBKRISFHMESE S/ T7RELTHIVTWLS
EEZLND,

Cases Controls
years N ratio 95%ClI N ratio 95%ClI P for
case/control
1 191 1.35 1,12-1.62 249 1.42 1.21-1.67 0.66
1-2 167 1.47 1.20-1.80 258 1.41 1.21-1.65 0.81
2-3 108 1.79 1.37-2.34 197 1.36 1.14-1.63 0.07
3-4 56 2.05 1.36-3.08 107 1.44 1.11-1.87 0.11
36 2.16 1.30-3.61 57 1.57 1.18-2.08 0.21
trend P<0.001 trend P=0.60

Frh.—EDEZMEDHEREN—HLTLENIEND, HFFED heterogeneity [ZTDWNTHR
FHLEBELHD,

Susanna Lagorio, Martin Roosli. Mobile Phone Use and Riskof Intracranial Tumors: A
consistency analysis. Bioelectromagnetics 35:79-90 (2014)

2012 FFTICHRSN-BEENERLEFTERERAOEFZRARDOAZEME. 22 /XD
47 DIER (FRIZRBIE 17, BEIEIE 15, iR HAIE 15ZAVTITof=. TORR. 5 DDA E
DETENENHELEI0FULEROREENBIRE T, MEBE1.19 ~1.40, RHIEE
0.98~1.11 FEMIZHMIE 1.14~133 T, MERBLIEMEHIBIC(L. BLY heterogeneity HFR
D5, FD heterogeneity Ik, “study group” (US. Finnish, Orebro, INTERPHONE-[E A,
INTERPHONE-#2 K, Danish cohort) [Z& o> TERBAShI=EREL TS,

1.5.3. IARC F{ii A D B %
IARC FFfi (2011 ) IR C EFBEFERALERNEEDEFH R I OLNT, XD
FOITXIIREEIToT=,
BRT—8—Z :PubMed
BREX—7—F
v “case—control” or “cohort” or “prospective”
v “cancer” or “brain tumor”

v “mobile phone” or “cell phone”
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BREREAM 2011 F£LIBE (20144785 8%T)
S & :English-Japanese

ZTDHR. ROLIEXBAEYILT=,

. W (LEaL—) 5 %R
. RE 19 1R

— Sweden, Orebro group ICKBHNIER - 2T MBBIEDGEFI X BIAE 7 iR
DT I—TIZLBMES - 1T MEEDRES X BHE 3R

NES - thDAADRIREHAE 7

INERDKES -t DDA DIEFIREBHAT 2 1R

- ER.3AVE

XH#ANETRY
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A T—T T 2007-2009 FIHf= IS WS =B RIEBAE 5 1334 5 M5 FE T4 520
HZM 1= 683 HIDSBH 593 HIICEFE A RE1—%1T o7z, X HR 1368 f[L. population
registry Mo - EBE T YT (SMNE85%) LTS, (F<FEETFRY . TU2IL(2G. 3G).
A—FLRAFICHELTRITLIZESS, RRERKREOEMN (B 6) [2n->T, Z8AEY
ARIDEEN, WThDEFEFISATTHLERESINT-, EHSIL., This study confirmed
previous results of an association between mobile and cordless phone use and malignant

brain tumours.&EEEERL TULNVS,
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Table VI. Malignant brain tumours (n=593).

Analogue Digital (2G) Digital (UMTS, 3G) Mabile phone, total Cordless phone Digital type Wireless phone
Quartile OR I CalCo OR (i} CalCo OR I CalCo OR 1 Ca/Co OR 1 CalCo OR 1 Cal/Co OR 1 CalCo
First 1.7 0930 90/184 14 0823 L1 05-24 35/87 164/434 15 0925 113/327 15 0925 108/317
Second 16 0834 22/47 19 1 10 0426 16/34 12001278 14 0824 1 14 0824 110/314
Third 26 1260 1823 14t 17 0648 117 98194 1.7 10129 1 17 100329 137/315
Fourth 77 2524 146 32 18-S 50 0832 5/ 79109 26 1543 501542 206515

Odds ratio (OR) and 95% confid
Population based controls were used. First quartile >39-405 h;
mobile phone, total, p=0.0001; cordless phone, p<0.0001: digit

wi s. gender. SElcode and year of diagnosis
ond quartile 406-1,091 b third quartile 10922376 h; fourth quartile 52,376 h, p-trend (Wald's test): analogue, p=0.01: digital (2G). p<0.0001; digital (UMTS, 3G), p=0.28:
¢, p<0,0001; wireless phone, p=0.0001

(Int J Oncol. 2013:43(6):1833-45.0) Table VI &Y &)

Hardell L, Carlberg M, Séderqvist F, Mild KH. Pooled analysis of case—control studies on
acoustic neuroma diagnosed 1997-2003 and 2007-2009 and use of mobile and cordless
phones. Int J Oncol. 2013;43(4):1036-44

AT —T T, 1997-2003 F(-—Epitisi THETSNI-BEMZ MIZENI (5 20-80 ) &
2007—09 FICEETHESNI-FEAEHREEN (18-75 M)EEHET= 316 H1(93%). H&
Ui, Fih. gz <y FLI-xt B8 3530 {5l (87%) % population registry MSEEL. (E<EE
WEBFEAFEL—TAFLz BALEIIC. 7FHET . TR (2G, 3G) . A—FLREIZH
BLTEMALELESA LVTHOBRTTLEARGIR IO LENBEESh - S (Digital
(UMTS,3G) <)o

Table II. Odds ratio (OR) and 95% confidence interval (CI) for acoustic neuroma, total, ipsilateral and contralateral exposure.”

All Ipsilateral Contralateral
Ca/Co OR 95% CI CalCo OR 95% CI Ca/Co OR 95% CI
Analogue 86/558 29 2.0-43 54/252 29 1946 29/184 25 1442
Digital (2G) 173/2014 15 1.1-2.1 108/865 1.7 1.1-24 62/684 13 09-2.1
Digital (UMTS, 3G) 7/141 39 04-35 3/70 1.9 0.2-20 3/45 3.6 03-38
Mobile phone, total 200/2,148 16 12-22 123/920 18 13206 73/729 15 098-22
Cordless phone 156/1,724 15 1.1-2.1 101/766 18 12-26 52/565 12 07-18

“Numbers of exposed cases (Ca) and controls (Co) are displayed. Adjustment was made for age at diagnosis, gender, SEI-code and year of
diagnosis. Ipsilateral, =50% use of the phone on the same side as the tumour was located. Contralateral, <50% use of the phone on the same
side as the tumour was located.

Int J Oncol. 2013;43(4):1036-44 ) Table Il Z &5,

Pettersson D, Mathiesen T, Prochazka M, Bergenheim T, Florentzson R, Harder H, Nyberg G,
Siesj6é P, Feychting M. Long—term mobile phone use and acoustic neuroma risk. Epidemiology.
2014;25(2):233-41.

2002~07 FIZRIz—T U EETHICBE S -EEHZ#IE(20-69 451 H1(83%)&.
population registery Mo, F i, M ZE T vFL TRATZXER 1095 5l1(65%) & X RIZ., #hxE
BREIZEICKYIBEREZINEL THEMLT=, £1=. Non-responder FAELERL T D, TDHER.
EHEAZEOAYXLEE 1.18 (95%C 0.88-1.59), 10 FE#EHEAT 1.11(0.76-1.61), [EH LR
14 {3 FA T3 0.98 (0.68-1.43), N—E—1—H—(2680h)T 1.46(0.98-2.17)TH o7z, F1=. M
FRZEHHYEG DOAHDEHFTTIE TTD OR A 1 [SIHDEAE—21—H—TIL 1.14
(0.63-2.07)&7% 0tz A—FLRABETHLRIDIERTHY . BABRKGEEGEHEICLDE

43



RISERTIEFERANEEREZERLANTE. SAEADIYRINLERL, FBEGN
AT ADAREEN T INTI=EWNS, L EXYEZFZESIX, The findings do not support the
hypothesis that long—term mobile phone use increases the risk of acoustic neuroma. The
study suggests that phone use might increase the likelihood that an acoustic neuroma case is

detected and that there could be bias in the laterality analyses performed in previous studies.

LEFwmL TS,

Coureau G, Bouvier G, Lebailly P, Fabbro—Peray P, Gruber A, Leffondre K, Guillamo JS,
Loiseau H, Mathoulin—Pélissier S, Salamon R, Baldi I. Mobile phone use and brain tumours in
the CERENAT case—control study. Occup Environ Med. 2014; ;71:514-522.

TR 4 M TOEFEEERER A6 mHDMIERBIE 253 . FEIEE 194 HIDEH
xR BT ZE (2004-06) THY . HBLEFEANBFEN DM - FlETYF LIz 892 HIT. SMEL
FEB 73% . XtHR 45% THol=. EHBHEMAFT. (22 —TREL- EFEFEREL
EERELAOLERTE. HRBEOA VXL 1.24(95% CI 086-1.77), BEEET
0.90(0.61-1.34)  #E E £ EFARMERA NV AE—2—+H —(2896h) TIZ. WEBE
2.89(1.41-5.93), BEIZME 2.57(1.02 -6.44), HEEFEI—ILHERL=AE—1—F—(218360)
TIE. # 2B 2.10(1.03-4.31), BEMERE 1.73(0.64-4.63)TH 1=, FE DL, These additional
data support previous findings concerning a possible association between heavy mobile

phone use and brain tumours.&§5ERL TLVA,

IR—FRE
Frei P, et al. Use of mobile phones and risk of brain tumours: update of Danish cohort study.
BMJ. 2011 ;343:d6387.
Schiiz J, et al. Long—term mobile phone use and the risk of vestibular schwannoma: a Danish
nationwide cohort study. Am J Epidemiol. 2011 ;174:416-22.
TUR—IDERBEEN—RIZAN2 FEFNURT IO RULOEREEZRMRELT,
1982-95 FOEHBEMADT —FIN—REYVF—VLTEBL. ERNMABRT 2L
YFLTHAABREBZREL TS HSBRFEFZELCERBIEHEL. log linear Poisson [ElF
ETLT. 6. BFE.LEH. RAZHABLTIRVZ#E LIz BHHIM 1990-2007 .
358403 ANDHEFEFEFIAE. 5t 380 FAEMND. 10729 FlOHREHRREESREL=,
BHERAICLSBBIRYIE, BREBFIF 1.0 THof=, .13 ELLLOEHFFAEFICR
ELIMHTld, BEELIL, B 1.03(95%C10.83-1.27) | &% 0.91(0.41-2.04)TH> 1=, IE
BORBASLTIE, MRBEIZ. 10 FLUEEROBRRLA B 1.04 (085-1.26), Xt
1.04(0.56-1.95), BEMERE (L. T T4, 0.90(0.57-1.42), 0.93(0.46-1.87)T. EAEHCIES
DELECFDBEEMEIXEDHEN 2L, BAHREHETE. 11 FLULERBERDOEERR
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AR 4 0.87(0.52-1.46)Thof- (ZMHIZ 11 ELLFEHOEERELL. BAFE16).

Deltour I, Auvinen A, Feychting M, Johansen C, Klaeboe L, Sankila R, Schiiz J. Mobile phone
use and incidence of glioma in the Nordic countries 1979-2008: consistency check.
Epidemiology. 2012; 23:301-7.

TUR—=D. T4V R /I — AT —T2 T 1979 £~2008 FICRE LD HEBIE
EEZHENT-EGI K (FH 20-79 R . FEDHVABRT —HX—AMbAFL. BXHIIC,
100 BANEHEYDFFHFEHFABBEREFTE LIz, 35250 IV B RIZEHSh ., F£F19
DHZBEDEKIL. 1700 BAIZHLT 1175(F# 20-79) £GY. EDIH5RIT—T A
40%. thDEIEE 20%FEETH 1=V, FEABBER(10 FAFEHY) (L. Bif 8.6,
Tt 6.0 THO-, BERFIFHMELHIC LR THA. EAGKRINELEIROHONT . &l
BTHROMNEM, EVEBTIERAIC 1980 FREF URBDERIABREINDS (T105Y
FE/ILDz—[FRAD L) ERTHo1=,

Benson VS, Million Women Study Collaborators. Mobile phone use and risk of brain neoplasms
and other cancers: prospective study. Int J Epidemiol. 2013;42:792-802.
Benson VS, et al. Authors’ response to: the case of acoustic neuroma: comment on mobile
phone use and risk of brain neoplasms and other cancers. Int J Epidemiol. 2014;43:275.
FET. 1996-2001 FIZ 130 AADHELHEEY I IL— L TRESIZEAARB TS
7L Millions Women study (BTRIE I R—IAZ) DS ME DS, 791710 AZRREL. 1999
F& 2005 FICHEFEFEERADOHRICOVTHEML. Cox BEASHTEXREL. 7 FRADIE
AR I, 51680 (D (invasive) AR, 1261 BIDBEENFIRBEBERENH 1L
WS EREEREAOREICLILRT. BENTRARESZREDIRIIE, HMEIKRE
1.01(95%CI 0.90-1.149)THY . EHDEFELMEF TL. VRAID LR IFAM 01,10 FLUE
EADYARIE, #iERIE 0.78(0.55-1.10) , BEARAE 1.10(0.66-1.84) TH o7z, AR HIEIC
DWTIE. COBRBTOREFTIE, 10 FLLEFERD AEKRES 2.46(07-5.64, P=0.03)T
Bt TDRDOHAMZEE R LI-EHT T, 1.17(0.60-2.27) THo1=&LVD,

INETOEEHRE
Aydin D, Feychting M, Schiiz J, Tynes T, Andersen TV, Schmidt LS, Poulsen AH, Johansen C,

Prochazka M, Lannering B, Kleboe L, Eggen T, Jenni D, Grotzer M, Von der Weid N, Kuehni CE,
Roo6sli M. Mobile phone use and brain tumors in children and adolescents: a multicenter
case—control study. J Natl Cancer Inst. 2011;103:1264-76.

TUR—D AT —T o /71— AARATHESNFEHI X BB E (CEFALO #%) T,
2004-08 FICfNfEZ LB SNz T-19 MO/DNREFENF RIS, 352 EF| (S =
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83%) & 646 XTHR (71%) EZDREBITA L AE 1 —%4Tof=. EHIE. BNABFET —FX—R&
EREREMNSDHE . *HE (L. population registries MO F G-t - Z<T Y FLTEEL TS,
BHEEEADA Y XIF 1.36(95%C1 0.92-2.02)T, DAEL 5 ELEHBALTLTH, EE
FAELEBRLIYRY LR EGM o= (A v X 1.26, 95% CI 0.70-2.28), FEEZEDRRERFS
NE-BTORNFTIE, ERYRE. BEI—ILEM. 3-ILREDOBEERFEO oG >1=A
ZHHBMN L2 EERVBETOA VAL OEELGEMAHo1=E S, FEFLE, FEmeEL T,
The absence of an exposure—response relationship either in terms of the amount of mobile

phone use or by localization of the brain tumor argues against a causal association.&E R T

W5,
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[CEHENTB. EREBICHKNFEEZAT T HILETELGV O REETNERASATL
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1.6.1. FOARIZEADHBIAEDETILIEIZDONT
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Tk, G258, B OBBREDETIIVELEEK. BALTLS[2], LALEAS, Thb

DETILOHR[ELTIT. AMRTEE, E. FHREFOERELKRE BADETLIZE

3. Ao D2EREBERF+2THo EETH. BEMLGETILISBEANDETLEERT D

BiTOMRLEATEY., [FS5DEFMICFARIAETHBH31M4]. F-. FHRBEARBEET

(. B IZHESELZ B TEDAKETIILERFEL TS5,

RAELEZAMFET VI, AIRIYGON-HBBCEOERERZNFETILELAHD. T
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[6]c LAL7EAYS, 20GHZ KL E D REIRFHH U HEEIKR S CIEImEH . R EL-HABKLE

EWTHD, FRABAEAREETE. RFORERKMEAL., BLOMBERRELIZBIEZE

EHELTHYT]. RAICESEARBEEHRELELZNRSAMNYIETILORELEFESADS

(FAKIZDOWT, BR8] . CNE—EDETILIERMDISLLERICLY . KUYEEDS

ORI AN OEROEIFEIND,

1.6.2. FOANIZEADSBERITFEIZDONT

TAVERICEVTIE, S<LOBHF AN EAREINTHY ., F-. BAVILIZT7HR
FTINDLIITES>TS BL. CNETOREHHID Z<IE. #i4a 3GHz LIFTHAH, &Ly
FEBETEIAMETILODBENSDELIND O, BIBHTORBRLRENBELLY
BTHAS, £ EEEELAERFIECEIC OV TIIRIINE HICHSEE ERBTALEIN,
FARZFAVHDINEREICRBRIN TS, — A 2FEEBIHTHARRNESEELRIC
DV TO#EBFIE SN I12], HICRELRICETIREIOVTIE, BEHLS
ARYERGY [ FS5OFDFFMIEHFEYERIN TR, ShE. BT O ERIFIA L <A
CEN—ETHY . BHIC. MEBEDOFELGE RAEREDEAZICET HRHABILRENT
HB11],

PRBRBEFICEVTIE, EQLIBRERTEBEFAINEIVOHIDERLTHT
(T ofz, RAVBRFICH T BT RMERANIBE . —RICARBIEGSIZONT
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R ANME KT 5= ERKBOFEFTFEZDOBEREICEATIREANLGIATNS, B
MICE ERRAOERFTFEZPERARTORAIEE. EMERICSTEARREE
BREEL7=BI[0][10] A% B A% CNOTHRESNTVS ERERBIIEL DO, SEELKESD
RN ROLND,
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WD D3] EF TR WNERIEMNGREVEMAESE S LIS FAEMFENS
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VHATIKBELH S,

1.6.3. ERAMFSAUREICEITEFO AN DO ER
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AOHDEGOEE~DERIMISDORETEEEBLBHASTHNTLS[40], TSI
WA EDLEREERESNTINS[41,42]F - RREBZAW R EFFMICH LTI, R OHHH
BREEZEBRL-ETILORRSLIUR AN NERINTLS[14], MFEEERICE LTI,
HE SURFTOTINVYEFOEREZEFMEBRDEDONTEY ., TD=HDIFES
BERRESIVHATOEKEFMAITHI TLVS[15,43,44],

1.6.5. FIREMICBITERL AR £E

RERERBEE TE., 6GHz UL LEDRRBHENFAINEGIENBESN TS, LMLE
M5, FHEIEZELL TR SAR A @E A Al g4 EREIRBIIE B A AR SA VB TERLS (7
% 6GHz. ICNIRP 10GHz. IEEE 6GHz),6GHz Ll EIZE L TIX, AMKRITERICHERTKELK
1z WHTIREMGEBRZETIVIEL. h O EMIZIEKETHBETOINANEBETH S,
Frh . ERENCELETOMAN RSN TV S HEERBFICE TN BERE L UE
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S EIREHAD ICNIRP HARFAVELHESNDFETHD. 45, ICNIRP (X 2009 £FIZ
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1998 FHARFAVICTDOVWTOFRAXEZRITL. R TIEL 1998 EHARSAUEEDLIC
WETIDENHIHPHLTFAEREEESN TOENEDEHEZRLTLS,
ICNIRP ERBlIRA AR 54> (1998 FIRDE BIRE7) (ETFED LIRS TS,
1. FAMNE
B8 L&
(F<EE D HI R DR #
BHREARLEOEEHEEAN=X L
FEMEEAN=X L
(£ <58 D Hl R D 4 ¥ IR HL
(7) BRREBHMADEEMZE
() 7NILARUIRIBE RSN I=RFICBE S S RRE
(V) BRREHADOEEMEZE
(T) EYFEHEZELEFHARDEED
7. BHRIEHRDOI:ODHAS/4Y
(7) BEMNIIELLARDIEEDHIRE
) BEXFHBREELUVSELRIL
() REFRHIZOVTO R
(T) EARHIR
() &EBLANIL
8. HMEBERSIVFEERDSELANL
9. BHHORRBODEBEHMAE~DRFIEE
10. BhEExtR
1. &3
12. 8% (FAREAEER)

© a k~ w b

ICNIRP HARZA>TIH. BHERIECEFIRDOBRELGLIBEZEDEZELAVER
FIRERELTHY. BRHERHOERIEHLRAKICEHFHSAR, BFTSAR, ASt
BAZE (10GHz LLE) TREINTLS, LH L. SARFEEZEMIZFEE I 5 &Ix—R&IZIE
H#ETHA O AMKICAFITLERBRE -HABE-ENBETCRLESELRILLERE
ENTWS, BELRNILFIAKRDERBMARKRELGD—HREBHRICARILBREINT-G
BICHLERHIREZEBRDIENBEVELSIICKESINTS, LIzH > T, EFBEEAE
[C7oTHEEORFANICERENDEMANRNTVDLSHIGEICE. SELALILE
FlIZELI EBHIREGDIEMN D, TDLIGHEEICIFERFIRICESVTEEST 2L
LTWL%,

FF.ICNIRP AR/ TIHEMER-FEERICEATISELANILLRINTLS,
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BREEH TESELRIICHSTIEEEHOBHAEEIRHOIESIEICEM
BR-FEEROAELELLGVEHREELANILAREINTLSAICNIRP HARZA1>
TIIHEETIERABEDSELANLNTINTEST . RAIMICIETLETOr —X Tt
ER-FEEROAENDLELLGEO>TLS,

ICNIRP AR 4 > D HFTSARFIREITEHRLI-VEN-FYDEED 10g #BD F
{E (averaged over any 10—g of contiguous tissue) &ZZ>TULVS, BATSARDEHLIE 1998 &F
DAARTAVIZITBAREICERBEIN TV, 1996 FIZHKITIN-FAXEIZEVTE
KTORELFRE ICUTICHIBRTHELBMEL TSI EMNRENTLVS,ICNIRP 7
ARZAUDFITINT- HHIL IEEE HARSA U TILBATSARE 1g EFHETHRELTHEY.
MERAAFSAODHEENBBEELGE M. TDE.IEEE AMFSA DOHRERTIE
ICNIRP £RIL 10g FHDFHATSARNRAE SN ARSI DEEHIFALELT
LV %, LML, IEEE TIIEFHEDERMEEZERL T, 10g THREOMKEILAERELTL
DI L ICNIRP [FEEDHIKELTLVS, ESITIEEE AAFZAV TR ENE MR
(extremity) EEEL. HARSAUHIREZZEMLTLDDITX L, ICNIRP TIEE A 1XEE
- ARIZEFENTLVS, LIzA > T ICNIRP L IEEE DM EEHARSAUIZOWTIE,. BE
HIERALELTETOREDD . KERLICEBEINTOENWILITEENBETH S,

2.1.2.4. ICNIRP DF D) ShH]

2009 FIZHITENICNIRPOFEBHAXETH. SRAKERAICEATLIEHOHARBEML
LTPHRDAKISCEERFMENRY LIFE N TNS, ZETIE BELEZEARICKIVER
SNF-HEARETILEZRAV-HAREZSIAL. /NEOEEFEHSARNHEAICEARTER
KA0NREEBREGHIENBESN TS LAL. COREDEMEI—BRARICERES
NTLS5000%DEFBFRMICLAREZEBRTEEHLDLDREIATRIATNS,

F12.2011 FIZIARCHERREHRDFEMNAME 2B LHIFELTLSD ., RFIZRTS
fuf= ICNIRP DL E1—iRX TIX.IARC ARMWELI-FEZRARDNFTCORRIZFTE
EDOKEBRNAEZETET DANEIBRT HIDTHLHEMML TS,

ICNIRP [& 2013 FICTEIMEBZRML . ENFETHOo-EODEEZE R (SC1EE,
SC2: &%), SC3: Y- T, SC4: HF)ZFEIEL,ICNIRP DFEHRET H-HITHEHS
fL1= Scientific Expert Group (SEG) A2 /N\—&{ARID ICNIRP O 7O HNZHEET S
Project Group (PG) #RELT-. PGAUVN—[XFZEKF B ESEG AU/NN—DLEREN S,
SEG AUN—FEFESERLAKIC, EXRLUNDOPIAGHEBICHAET H2EMRMN G,
FEERFEORRICKYBESIND  BRE. TFZESEZAICIENICT DIEIDK, SEG 2>
N—IZIF JEIC DRARK,INIOSH DERFR  ZTRKOFHENAELHIN TS, F-.
1996 F~2004 FIC[FEBADEEERAETEZERZTEEZHHTLS,

ICNIRP HARSA UV EEAEDEIRGEIEEH CRMIER - S1EZE DKk AL -EDE
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HMRADANKIEHBEICRBREIN TS, LA ST ICNIRP FEIHEINENSDE
FIRAESMT S5 EE, BLNBRICE T HBEHARFEDEEHEROHTNIFSIODIRAE
ELCRBL-ABLEREAEADEOICHL EFEBICEETHD, COH. HREBFOFR®
ICNIRP EBIADXIEICDOWT. AR OB FZREEOBBHEXENEEND,
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2.1.3. INRCOEIm [EHEAE]
2.1.3.1. IARC O EBKIZET RN A M HBOBE
2011 £ 5 A 24—31 BIZ, EENAREHE JARC) TEIR (RF) IZET 5 FEA AT
fi=EAFESNT-, TOMEZLUTIZEN T 5. CORNLAMETMI<SmMLET—F
DTG N—TAUN—IE, 15 HE 30 £ T, ELEMHSIF282HSMLT=. 1) TEHEKS
W—T(44). 2) BFERRTIL—T(108) . ) EMHRITIL—T (44). BLUV4) EY
HARIL—T128) B ETNTNORRBEHOFELHETL. ERRBTHRETEZT
SEXTIThhi-, BHK GEERE) OEREZEFTFMBARICIE. MEL AL, B1HLARIL
MOEMERZERRELT. CNETHRNMTONTETNS, R 12, BHUREREZED
HEHREEE FEEDT -,

® 1. BHREREEETMILIECHARAR

MES5E R MERNE
AR RS bkl {RRISE. DNA SR, 2B HEE . MKEE N HKE
. /INERZEC. DNA YR B FHRIR. U FI)LiE
B ATOFYORIL, BRAREE FSURTH—A—T3
V. HESIEFE. RER. TR X, BERE
nE
YRR EEREW ENAN)NE, AR, KIES . KIEAA. FLIRE
_ B, FENALE) EECREGERE, BFHRE. F
CI | pgane), mnRs. Sttt elmERg
<Y REE) WA, REHEEE. MR (BBB) A E
ERME (] EHPADPHART (MES. NESLUBABIF.
HAAAT/— Y NERE) . EhEReE . BRR
E.T7ILIYNAIT—ELE
ANKEE ek DB -EEMNEEET. HR. AT, ERTZE.
B . IDEM. BIEHLE) A= oE T EL-HER
Db, RIERERETLE
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IARC DHEMNAMIFE T, RAIFRITREILE BPADEEMMEE (WY —F)ZEF
WT2LDTHoT. EELMIRY)TEIEDTIEAN, COREFIKERBLENE, —fEDO A
BICRBES ANMBWREICREIENUT-UH D, FFHERZFEISMLIZT—F2 )
TIN—TAN—DERITUTOESYTH D,

) EFUMROFM:CHAETCOMARBREREIHE. — MO BIEHER"ZTH MM
HBORERELT. 7—F2 T L—T 13, TR %E &9 5 # (Limited evidence in
humans) 1&FFELT=,

2) ERYYHAROFTM: ChETORERBREMREITHE. BHEDBRENZVLOD,
—HMOEEHRILPARRDOBHERBREHEINAEDIERELTRDOON, T—F
U5 I —T1%. TR EBYEFHL(Limited evidence in experimental animals|&EFAL
f=o

3) MMHRDTM: —MOB/X T HE"ERTHRENHLILOD. T—F T IL—
TOHREMEEELT, TELNAADZXLIZTDOWNTIE, B (Weak
mechanistic evidence) |&ELTEHELT=,

4) A EFrOEEARSSUERBYOESATEICOVT, ThENIRER
FEHL | EETEL Tz, MRARGEDIANZXLELTOH VIR IEEHT,. 7—F
DT TN—TDOIAIVBRENAERETMIE. TY )L —T 2B(Possibly
carcinogenic to humans | (BHBRAMENRHAIMELNLEN) ERELT=,

&2(F IARC ITEBHINETORMNAMDEFIERT . SERIDOTAVDKICET SHM2B]
DEFFEIE. H<ET. EFTEENCOBEHKEMIBESLDOBHRENREMZIERIELTRD
123D THSH, WHO (& IARC DIV HRENAMTFMEZEZ T T, BHLALUNDREFZE
*EH-LETM. IREREYS AT 7T (Environmental Health Criteria) DYER{FELIR
HEHEHTLD,

# 2. IARC IZKBHENAED R FEET D XL

ENAMDDERUVDEE

B2 MR [970 18]

TIL—7 1: ENRAELD

%(Carcinogenic to humans)

TILO—)LERE BE SEEE, BIE LT, ERHRSIR(£E
). KBk, £ 8 GRR 100~400nm) . £ EEREET 5 E
TEE. 7TARRMNEME) . ARSIV LRUVAREIVLIEEY. 72
FhFOY B ARVEY RILLTILTER, T4—EILIVOUHA
A . M)yoAIFLY 31 BAKRKBER. M FRMELRE

Ai 113 1&]
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GIL—7 2A: BFLLEN
AELH D
(Probably

carcinogenic to

humans)

TOUITIF 38, EBENEEY. BUOITHR. BRUXLEZETX
KEEFF. <SYT7. ThSU/OO0IFLY 37, KMBEEDNAAF <
ABEHDERNTORGELRE

B3t 66 ]

JIL—7 2B: ENAELD
7Y\ 3 O (A A
(Possibly

Carcinogenic to

humans)

gn. Bl AVYY O—E—39, B AFILKERIEEW. yOOKRIL
L, BIERERES. AV IO BN R B RIRERK
(TAXLAREENLDELDEED)RE

&5t 285 F&]

GI—7 3: BHLAEED
FTEGL
(Unclassifiable

as to

carcinogenisity to humans)

BHE5. G, BIERKES. ®XKT. Bl Bh. hozf/o. b
RITERKEBERUERK BEEY. AHNEEY. 1L
&5t 505 &)

FIV—T 4: BELLHEINA
e oA

(Probably not carcinogenic to

HF7aS94 L4 40
[1 #&]

(2014 &£ 2 A 18 BIR¥E)

2.1.3.2. IARCOEMBAMETEMICEET 5340k

1. —HOEFMRTHEDNRLBOONNES (HEBE. BAEHE) OB, s5(,
—HOBYHRR (BEAIECE) TRESNE=ENADEM, ThENIZDLTIEIARC
DELDFMEENEH-LDTHS,

2. IARC DEMNAMETMEIZ. HETERMHMRE (NS —F)THD COTLERYPILY
AP35 =3V DENT BATIKIENEETH D,

3. BEHBEAHAMICAR (—MRE) ITH-RE, LRROEAAMTMICINA T, REH
BEE. BNALUNDBEZEIZONTH, SoLIMREED I ENDELEZD,

4. BHGBEICEIIREFE2AIBTRY LIFohghof=A, B4 DFEE & DER
DR THEELLGOTUL =, MMM ETIICIE. AERRBO1DELT FRAKBOAE
EEAED FEGFHNECRERRERHET D,
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2.1.4. TORDOERREND IR
2.1.4.1. IEEE / ICES OB (FHEBERR]
(M=

BHWARELICEHL D IEEE BB EZF &L (IEEE International Committee on
Electromagnetic Safety, LLF IEEE/ICES &BE#R) (&, 34 HIMTEE L L U 95 il
FERODZOMLEEEINTWS, FIEFESKOBSHTMICETIERRAEE. &
FI(F O0Hz—300 GHz DERBMTFDEHMAEARLZTEHICET IERAKRZRELTWLS.
IEEE/ICES 95 HMIZERICKYERE SN AKRREMICET 53R (X ICNIRP A4 F
SA VR, WHO FICKYSRBEINLERRETHSH, 1EEE/ICES . 26 NEHF 150
BDAUN—DOEREINTEY., ICNIRPEDELGHERELT, EERILLDAY
N—ZFEATWSENEFoNSD. Ff-, [EEE/ICES 95 B ZEELRIE. ULTD 6 DD
INE B % (Subcommittee, LLTF SC LI MR IN TS,

SC1 i, F#eE., &tE

SC2 M. MEBEMN, NY—Fa33a2zZ/7—Y3

SC3 AMKIF<KEDNDREL AL (0-3kHz)

SC4 AMARIE<CEDRE L AL (3kHz-300GHzZ)

SCO RNREDREL AL

SC6 KA RYDETILIE

hoDfBLY. MEORIE. SDDHRAE. 1 2OHA4 FZA1VENRITEN
TWa5,
® [EEE Std 1460™-1996 (R2002) ., #EH#M LA L L UVERBEDF5IE
® [EEE Std C95.1 (2005) . 3 kHz~300 GHzDERFEFEEHA~DAKIL FEIZH

THRELANILIZDONTOIEEERE

® |IEEE Std €95.2™-1999 (R2005)., EEFE KT I ¥— MEESICBEY S IEEER
#

® [EEE Std €95.3™-2002, 100kHz~300GHzDEBHMA~D AKIEIL ZICET HAES
& UEH

® [EEE Std (95.4™-2002, EEZRAWVWRREXRIZBTSIEETVTHhoDRE
IEREDREICET B HRE

® [EEE Std €95.6™-2002, 0 Hz~3 kHzDBHMA~NDAKIE BICEAT 2L2 LRI
(DU TODIEEERR#

® [EEE Std C95. 7™-2005, 3 kHz~300 GHzO R FZ&2 704 5 L I3 5 IEEEH#t2E
&
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(2) IEEE® Y R % 1

IEEE @) R 7 FFED@FEIZ DT, B2 (X, IEEECI5. 1 fMRARFFER A 1 I & &
DffERE L THRREN TS, EAEMIZIE, 2005 FIZEES Ntz 695. 1 DRE TIE.
XY —RAT—F T )L—TH 2003 F 12 AETOEFRMFTETRZRIH D LEH
BREFETIRMMREEE TR E L1z 2200 #F. M X T 2004 &, 2005 FITHKRS
NEELLDITOVTHMKRL ., BEDOMERE LIz, R ELG DM E . TF. EE.
invivo, invitrol2RFTEZALN, AKX, TZICADHDIWIX, §XTOHOIZE
RXEBEHRLTWS, invivoB LW invitro IRIZOWTIX, [E<KEXEBDEY
SICDOVTHREZTHO TS, XD —RATDOVTIERFENICTHOATE Y.
FIMBEEREINISBTENSIATLNS, YURVFEMEICETEIN5—EDFi
EH L UL, ICNIRP L IFIXRABHRTH D, M. ICNIRP TEEFRBETEEND LD
(&, IEEE TRZEFEHETEN. FHENSZRET HHHICBASINLILDTH S,
BRAREBARIZEVWT, £R~NDEENELL-H. REBRBROEZAALEL S,

(3) BMALRLMICET 5 IEEE g
IEEE& YRITEINE-RE2EEICET IRABRIEIKHz ZIRICELGLIRBEL-TH Y.,
ERE A, 2002 FIZHFKIT ST 095. 6. 10 Hz~3 kHz DBHR~DAKIL < FEIZH
TEHRELANIIZDONTO IEEE :R#& 1. S FIRAIK. 2005 FIZHE S 1= 095. 113 kHz
~300 GHz DFEMRERBHMRANDAKIECEICEHT 2FELAILIZDLNTO [EEE R
ThHbd, choDREIET. ThTh, SC3. SC4 ZHRDLIER SN2 DTHS, Ch
5DHRIEE ICNIRP L RHRICEARHIR &S5E L A)L (MPE:max imum permissive exposure
EMEND) D2EBMBERTHLIN. FEEROELRFIRN, BEIELICTEL>TL
B ENFHTHS, 20Hz ZHiD Iz, HKPEIXA ., EREMN S FREBERICEAL TIEX
HERROFBNEXHBOREER LG >TWS, F-. ERAKICEVLTIIRHNE
EZ. SARZALTL S,
SkHZ U ELDEREEHFIC DOV TIE. 2006 FIcHET SN E=EENALLONTE Y.,
TROLSITHEEETA TS,
13. #1#
1.1, EREEHE
1.2. B®
1.3, FAMNE
14. References
15. E&. 58

3.1. BE
L

H
Al
4

ol
O
o
auh
jal}
anfi
(1]
Jo

3.2, §
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3.3. BREE
3.4. £B5

16. H#E4E
4. 1. 3 kHz—5 MHz DEKHFRESEL AL
4. 2. 100 kHz—3 GHz DEAFHR ESEL NI
4. 3. 3 GHz—300 GHz ) EAHIR
4. 4. 100 kHz—300 GHz dBEL AL
4. 5. EMIZKDZRFARIEESTS-HDOHRE(E
4. 6. RFBRRICHTIBENBEICET H58ELRILOEM
4. 7. KL OEE T
4. 8. RFEE&MITAITS LA

fF#k A. TEEE Std €95.1(1999 &) HEIZH (T 5 FIR
f+#% B. IEEE Std C95.1(1999 ) HE~DT7 T O—F
{T8k C. 1E#L

f+ % D. 38 & 1% 378 ~ o5& A

T8k E. FEE

T8 F. X#T—2~—2X

IEEE #R#& TIX. ICNIRP H A F 54 > &Rk, BHA L BHIROBH & 4 SR
ZEDERZRAVEERFIRZRELTH Y. BERMERHOERIEH ERKICE
BEHSAR, BFFSAR, ASTENEE (BCHz L) TREIATWS, LALRE
Ao, KADOYEEZEREMICFHM T S LEF—MRICITRETHA-H. AMKIZA
HILPBERBE -HABRE -BHAEETRLESELALIEESATND, F1=,
EMERICET SSE LAV BHADEEE . ICNIRP A RS54V EEFEGY,
ZEHHVTEMOMEEIZIYFMICHEI SN TS, [EEERETIE, BAASAR
HIRMEFERBROERZHE LILARKRG L 10g BBOTFHELG LTS,
1999 EDMIETIE, BAASARDFHILEED 1g. HBEIL 1. 6W/ kg (—HEIRER)
THo71=H%. 2006 FOMETIX TN TN 108, 2W/ kg ICER L=, THERE LT,

HEOHERIAR)IZKY, 108 D SAR ERELEFOMICIEIWVEELALNS
CEDDOBEREICETLHHRBETHS 10Wke 23 L THRES S URDEELR
DEESEZTI1EZEBAGVWIENTREIN-CEIZL D,

(4) IEEE D F DD ENM
ICNIRP TlE, &1 E—DTHo=-HA FSA VERERFZ L2120 1F =D
EIEXEBAMIZ, [EEEREIEEEEEZDH - (C95.1, €95.6) =—DICH#HET
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-0 ERBLTVS . ZOR FRERAREFICE TE5T 28 +7TEEL.,
MDRIAMYEMOERICHEN. FIEZHMEL TS, COX S GRED-, IEEE
B HEHMEESIL 2014 F 24t Zok#F L .SC6 & L TDosimetry Modeling % & L 1=,
ZOZEERELTIEFE. BIROFHENMBEINA TS, SC6 (£, FI A MY DOHRIE
ETIICEDE, £YFMNLRBEEXRFROER. EXFIRESELNILOBER
hEEZBRTIARBEMEDZAERTHY .. SEOBEITHERALT 2 2RHT S
CEZEAMELTLS,

IEEE & (L. LXK P—ZOREKLZE. WL 2D Dl - BEOBEHR~DAKIELE
HREICRRHLNESEIZEA TS, -, TORRNERDFHTHLHZ &M
5., EHLETE., FHMMABRLIRCHEIATIS, WH TE. BBAA KS4
V/BRBORARMIIOVWTERLTEY ., HEAEORD - RE2LGBRAAD-HIZIL,
HEBRELVRBILOBRAZIRNT I EFEEETHD.

21.42.1TU OBim [ F&H/iF]
(TBD]

2143.IEC D&F [(FHF]
[TBD]
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2. 2 BAEOHRHNETR [FHEE)
ENEICHTEERFEICETIRFOKRICOVTEROIZTET . BAZEL ZDET.
WHO DR T EHARSAUTHAICNIRP HARSAU DS EL ALK IEEE HARSA V%
WLIEMBRHASINTOS, — A BBEORERREZSEICL-EEFEZHRALTVSEL
—8IZBoND, = BRMIZBEWVTIEICNIRP DBELALICHBEDREEHEMZ-E
O, AHER. ERERE. AEREZFORAI)7ICELOHEREZRL-ZAFEEALTNS
EMN—EICFEET S,

#E (i) O BRI EBRTDOFTEED

—EREARTEELERZRACENIITY,

F1ICF,ABELEECRE) OARISEORHFKEIDEER BN —ERETRT,

F 2 121%. E (#hi) B D ICNIRP HARSA2U DS ELRNILADEWRRE—EX L TES K
SITRULTIZ $FICVICNIRP AARSAV DS ELANJLICERLZE (Miig) &L %
NS OE (Mig) #X 575 LTRLT=,

& 3I12(F. FEGhIZ) ITH 1T HEARFIBRD LR U EE (SAR) DR FPIKRER T,

& 4~9 (T, BE O OBRFERGIKREE—ERICEEDH-LDTH S,

& 10~13 [, 1998 £ & 2010 &£ D ICNIRP HARSA2 DB ELRILETRT

¢ XEF XEREHR/ KEBEREFF R (ANSVIEEE) DR H S KE RS R I5E
BEBES(NCRP) DHAFSAUERALTERABESLUVERFIBROBRFHEITSL
ELVHMBDOBREEEH TRFIL TS (47.6 V/m),

& HMIE.ABELEEDIFREALE (BIL, T40ZVF  R)—TFT2 /LI —  TUR—7,
ASUF TSVR KB, FAY A—RNIT  ARALY  Fza NIHY— L—T=TD
13 HE) &, ERESH KRS RIEZES (ICNIRP) DHARSAVDEEL AL (BEHR
MELENEEORFIE) (CEIL TS (41 V/m),

& LML BRI TERA R4 V/mEAV/m) 43)7 (FERF:20 V/m, FRES IV M
BHZ: 6 V/m)., X1 (70%f1E: 29 V/m, 60%{E: 25 V/m). VA7 FT7 (41 V/m & 40%
{E: 16.5 V/m) TIL,ICNIRP HAFSAVDEELRIILEERELDDL, REMEETSE
FEEFRFELEER - RIREOEA CIEIVEBLOHEIREZRZREL TV S, NLF—(F, 1FL
ERERH OEEEN B BAFIZHDED 2009 ENREFHFIRICKY . 3 HIBEAF (T
AvEI)LE RIS BT, I3 RV BT, DRI BR) e T BRI TIEH S
AL BLLHIBRED R HZREMEL TLVS (3 et 3 V/m),

72




® F-.OVF7 R3SV TLAVTF, EBHABECENBEIIOVTHEICEKELLA
FETO>TNB(EALTETILAYT 6 V/m R—FF:7V/m),

& EUFBMES)DETOMBEER L, BHRDAREIED EU BELE)E 1999/519/EC
[CHEMLTEHY . ICNIRP HARFA KYEVRFBIDE F740, FF- EU MBE. /)Loz—
%0 EEARUMBFEE) HEMBEICSVC.EFEE. EEREFORERETSR
AT HREEECRFTESRIL.EU O RITTE {EH (BREBHLUVERBIEHRIEIRIE
T 1999/5/EC) EZDNEEHRIBADBEEEE &L CE Y— VA ETIENEHBFTONT
L%, EEA BEFMBEDRAARIL, EU B 1999/519/EC LERINRIZICE EMIES -
ERLTWLDEVNS . HHHTADL D=6 D RE ] (precautionary principle) . [ FALN 3K |
(precaution) . TFIL D T=6 D A %K | (precautionary approach) ED 2 ZEZELTEMR
REOBE /&0l EEEEEHTVDE (Hhifh) (2. ROx—T > * N LF—EFRBAF
S KU 3 HUIBRAF. RAR A2 T . X% Va7 F7HH 5. LTI FHMEE]
DFENRAICREND,

M ZRI—TUTR EREEERABOEEERERES, * NLF—EHEATIL, FHAE

HREDBRERELEDEREHE, ChoDFEEUSN O EREE (thigh) TIX, ATRICEE&EHL=ELD
2. BLLHIREAREEN TS,

BE. FAUTIH, BRTIFEL 50Hz DEBRBREICHLALKRDORENH D,

GE 1) F Rk 18 FE (2006 FEE) . TR 22 FEE (2010 F ) | TR 25 FE (2013 F &) D
BEDIFRK 25 FEBRHGECEAIIENOEE - HAHBRFEIZLEESR. FIARA
L. RHOHAEFEZLHLTLD,

K 4~9 OEE(IHI-Y. KRAEDEBHNDOEEK EEEIR) B0 EIRERH D
FLOHERHL. XER- SEERMEHRC EMC(ERIRIERILY) (CBERITHBHEIKKRIL
fzo T I BRMERFDES - HARSA2 (FIE/RHF) IICFIRFERTIER
ERFTHEL. MIEH S EDOBAFHEE ICEBRSHEREEZEELLHE L, BB
HEDEFT. BEDAMAFELYNDOZMERLTLIEENAHY (B MEFICLY)
REDOMEREDRMERRLT=.

GEQEUMD4DNDBEAIEL(ESZ - N H—ER-BEXOBEOBHIL)ICBEZRT S EUESIE.
[R Bl|#(Z EEA (European Economic Area BRJM #% % f8ig) tHE D MEBEE (EU MBE DI/
WIT— FTARSUR VETU 234U MB) DFEREICEBRA THREIESNEIE
[2H2 TS, RAARIZEEAFEMB D= EU DERHNXZ (TELVA, RARERREF(Z
FNIE. JHEDENIEHZEDD. B EMICEHRIEERED EU IS ORI (EN)
[CHEE-ZEWTEHELTND, LTD—EFK 4~9 TIL, [ (EEA TH#FI) 1. T GREAL)EN %
WI7mEERRLEEA BEICKY . RETTE 5 HELUVZD5IHD EN M s&flBICEAIN
TWBHIEETRT,
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&1 £E (M) 2HFLH2RIEL BOERHERGOH EZEB

hig R %1 0 4R #L *Eggé@ ~1998 &£ | 1999 & | 2000 &F 2001 & 2002 & 2003 & 2004 £ 2005 £ 2006 £ ~2010 & ~2013 &
ANSI/IEEE NS <09 B HH (B —iEh
AR Ncre, 1 | B | 1) (2006/2010)
0% » |- 13 KA (B
(R4 Foe—g A <10 /vy =—FA] | thiE)
ICNIRP TN & iE)
ouRe | Cew || A e e 08 e B
(EU IE N—R=T . - o TF)
AEjjd:; ‘‘‘‘‘‘ “' N AT i
zfgggc/l .......... > 109 ~LX— (MR | 12 207 (B
519/EC) | ICNIRP AFVT EHETOREY Y | 4 —miEE)
PR (FME D Be ) - P (109 AL A (B —# 112 ¥V v (B
@1@? e > |FUy 157 > | HIE)
e * Jﬁ.«*’?BT?T (R » 1170757
NRPB e
(1993) MBERTE
IRPA/
INIRC
(1988/ %
1992) At — 2T
e RA= e > a7 GRAI
B MBEE PRI NAHTIT % B PR - F )
Ex PNTE ) N — > A — PR —F R
A= > A= « |07 %1(2006/2010)
*t7 ICNIRP —IK INER TIUN A —ANIUT —F R ‘ A1 K(2006/2010)
flly 4 ICNIRP b1 AL TTR— |alEE Azl T -; 07 #[E (JEYIE)
(1998) AFIT7UH - 74)Er i ] (2006/2010)
TT E+R ‘M= [ b= (B sE)
ESEY (2006/2010)
Z Dt MEME |[HMBERE KPE
FHlL HA AR
(B>« RHOEEERT .

(PR - TERIBN S OB 5 5R I BB O E 2R,

AL A B (HERHD .

P

AERCEICREL S, EATEHE S CRELE M FOWREDHY, —2—T—FUF T, BIao# T FHE BRI A,
ICNIRP ¥l + 4% % ICNIRP HARTAL DEEL~VVIZHERLL | S5 E<EHFTICIVZE2BEN ZIBIML (BB L~ULD N 550 1450) ik Ly il PR AE 2 6l E
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ICNIRP HARTAL LV LWREHEZ I E, 2 TET N HTI T OAHRIEFEOHFIMEIL, 30 kHz~30 GHz O J& 3 &Pl <lixlF —,



&2 FEE)ITETEIARBEEDERMSLERG DL

ICNIRPHA RS A~ I?Eg%ﬁ%;zb{; HE -
No. & (i) & DBELANJVEHL ” SE-% £ SRV ER &
o

| B8 ER0BE | Ee0ms PRE

FEl | (B ERED ’ ‘
01 |5kE (2013) @) 300 kHz ~ 100 GHz
02 |A+#% (2010) (@) 3 kHz ~ 300 GHz
03 7(;;37)”\ o} 0 Hz ~ 300 GHz
04 |Ryxz—F> (1) EEA A "
05 (/ILox— () O "
06 | 7o<—%9 (1) EEA A "
07 [AS25 () EEA A "

72yt B AR Hh g &Ry th s -
08 [N)LF¥— () X 0.1 MHz ~300 GH
7708 L ihig: 10 MHz ~300 GH

09 |52 R () O 0 Hz ~ 300 GHz
10 (ZEE () O "
1 (B (n) O "
12 [A—=RKYT () EEA A "
13 [RAR (1) X "
14 (452)F7 (n) X "
15 |FUsv (1) X ”
16 |[ARA> (1) (@) "
17 (BS7 () P 30 kHz ~ 300 GHz
18 [(R—32K () X 0 Hz ~ 300 GHz
19 |[Fxa (nm) (@) "
20 |\ HY)— () ©) "
21 |J—==7 () O "
22 |[TIVAHYT () X 30 kHz ~ 30 GHz
23|98 F7FT () X 0 Hz ~ 300 GHz
24 7];2_01;:)';7U7 o} 3 kHz ~ 300 GHz
25 |=a—L—5uK (1) A "’
26 |8RE (1) O 0 Hz ~ 300 GHz
27 |HE (n) X 100 kHz ~ 300 GHz
28 |&& (2006) A 0 Hz ~ 300 GHz
29 [>>HR—)L (2006) A 50 Hz ~ 26 GHz
30 |Z4UE> (2010) O 3 kHz ~ 300 GHz
31 |XL—F (2006) A 0 Hz ~ 300 GHz
32 (24 (2010) O 9 kHz ~ 300 GHz
33 |AUK () A 0 Hz ~ 300 GHz
34|k (m) X 10 kHz ~ 60 GHz
35|TSDIL () O 9 kHz ~ 300 GHz
36 |@7IUAh () A 0 Hz ~ 300 GHz

HENT O E(Hhig): ICNIRP HARSA DS ELANJLEHOE (i),

O.%: ZBR4l, X: ICNIRP HARSAU&YERLLVRE,

A A BEBETEHRD. A ENXE-TBEEFICRAEDOSI A FHATHRKELDATEENES,
EEA: #1& (BEXHRH) TIEH5H . EEA MBE D= RATTE 55 M EN(ERIN ) TR F,
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&3 £EOGHE) IZHTHEERINE (SAR) ' DFH|EIRBR : (a)~(c)

(a) ICNIRP HA/KS4> (1998 &) M SAR

L5y | EE-RAOBRRX O SEESPN SAR M FE
JB iR i SAR SAR(W/kg) SAR(W/kg) HWiEERD
(W/kg) KR 10g Ty HERER 10g T YL
NEIECE | 100 kHz~10 GHz 0.08 2 4 6 5
BEE(X<E | 100 kHz~10 GHz 0.4 10 20
XM (2013):EU B E. /)LHz—,
NRIIE AARA(BEMIZEH) . FULvIEERD 70%EE 60%(E

SAR A7 =7(2010): F—RFSY 7. Za—I—J R EE/B X))
ERE TFOT O UAR—ILENE /B EHBH)(2006), 741)E(2010),
TL—L 7 (B /B ERE1)(2006), 24/(2010), 1>-K(2010)
-Z D : TS5 )L(2010), BT7 2 AEIS /B E R HI)( 2010)
GE)FN D EEA B EMEE(EUMBEE/ILYT—) ZERND SARBEEDHEIZEHST . R&TTE
FEH D EN(BRINERHE) (KUY ICNIRP HA RS 4> M SAR (58 HIHIIZHEM,
O 7(2013). &3&(2006). F)L(2010)Tl& SAR DR FE LAY,

(b) IEEE #R#& (IEEEStd C95.1-1991) M SAR

£5Tty | BEE-RAOBRTRX O SEESPN SAR D FE

B R B SAR SAR(W/kg) SAR(W/kg) 1 EER

(W/kg) R ¢ FHY ERER 10 Ty | HLHEME

N (T 6 % or 30
N IECE | 100 kHz~6 GHz 0.08 1.6 4 s
B (E<E | 100 kHz~6 GHz 0.4 8 20 6 9

L -jtﬂé:ﬂé@(zma)\ﬁd-ﬁ(zom)
TOT EBE(ARIZED 1.6 Wkg DAH)(2010)
CE)RARHBEET. BICKYLERD IEEE RIBEFELHIGEENHDH. REHRK IEEE Std
C95.1-2005(2006.04.19 $1T) Tld. £ 58(a) ICNIRP HAKS4> (1998 %) ~FL SAR {E&%ST=
M. LR 3 HEIE SAREDHEIZIEE>TUVAL (2013 FEXRIRAE) .

(c) MBET—HIZEDCSAR

T 279 | m-MEORAEK | BEORAFEA SAR wmor
SAR(W/kg) (W/kg)
(W/kg) HBHEEE
NE(EKE | 100 kHz~300 GHz 0.02 — - 6 5
BEXE 100 kHz~300 GHz 0.01 — —
ERE - 727 [E(2006/2010)

(%) EFEFEMRBOHRAD SARE—EROVITH A+

MRESN TS EFTEFmKEDOHLD SAREZEHMICIRNEL-—BERICEFEHOHTRT E
FLTWBVITHAMNITRLAHD. D ELD Y AFIBEBDA—AY AU ITHHEAD
=8 —ERREFGEOTLL,

(FAVERRE BARE RFFRRLEOERBEHEHER BfS DU T H (k)
http://www.bfs.de/de/elektro/strahlenschutz_mobilfunk/schutz/vorsorge/SAR Werte.pdf

' SAR (Specific Absorption Rate LEIRUNER): BHERICEKRFIIKELI-LE= BB EHT-YIC
HEREBICIRIRENDE N Wkeg, #3100 kHz LLEDERHE T, IIEERTEIZFHLNS,

76



http://www.bfs.de/de/elektro/strahlenschutz_mobilfunk/schutz/vorsorge/SAR_Werte.pdf

x4 £FEGE) OTRHERS (1)
- K Vo TAYTUR A 2T VeSS o
= () (2013) (2010) (2013) (2013) (2013) 77013
B FoC BRI IS, | AR B0 (O A 4T PR DRI IT) | TR )
" : G E AR j % it QS SIE Ty T 5 BT 7 Shudasl oA gt
(EMBEZER) AR BAFA Chle i R 1 F1 22 42)7) JERAE (G5 ER 5 T) (B (5 + 2B SIS ) (5 (A E S )
i (B 8L (EEA T B (B )
; NIV EE ERHLH R B RSPl s~ A 7 Rz R R ERHLH . .
HLH D (B AL (EEA TH#])
O ERYBLT]) —
[EICqS AR 5 Ll RSPl 1L L (ICNIRP # 1 F51> i )
o g | BV EUEEREE P N
Pp— 'NCR.P HARGA ME a EU iﬂs;?:gbf.‘ (ICNIRP #AK542) EEA(DB\LIJ@X:L%F/\ i) 1 EU i 1299/5/EC
-SAR:ANSI/IEEE #i# | IEEE, ICNIRP %2%% | (ICNIRP HAKF1>) 1< 8 - TRPA/INIRC EU # %% (ICNIRP) |EU #% 2445 (ICNIRP)
<HE L HIZE(CFR) TARTAL L EIATE 6: | - A BRI 15(592/91) : | - BRER ONRITEBHIRO— | MBI L BLRBE A |- ERERBIOER E
47 BRI, FCC HLHI [#E ¥ BRI OIXFE IR {Ik? (500/2013) =& Te | MxfEhs : IH(SSI FS 2002:3) % | #5> EEA ZRFHIHDHH 5 Ui A AR E B FEO
Part1-§1.1307(b), (1991 4, 1999 4k iE) BRI S | (SSM SF 2008:18)EL THIZE | (2000.6 D 628 ) B IE | ¥ 4 (2000.4.5 @ 232
o 5 L §1.1310, < B RS P B R R IS rﬁmﬁip&(1474/91). A rag oS AI H(SSI | (2010.4.22 @ 581 5) E & T B) EIE
%EA-7;4§’4‘/ Part2-§2.1091, §2.1093 5% 3 #:(1995 4 LAKE) 100 kHz~800 GHz | FS 19953, EIE 2005:3)% | - BAHMOB#ELEHOES |(2007.1.10 O 27 5)EHE
ol /gy\é;@ (1996 4)(2013 #EUE) |- 954845 2 i 10.26(1985 |- A R OIBHEEHH | (SSM FS 2012: 1) LLTHIE | (2000.5.12 0 36 5) T
” 4)(1996 & 1E) ﬁ i< 7 il B D B4y EEEEMRR BEEED | BB OBHEEER OB | - MR R :FoctU@ﬂL
(294/2002) JHHI (AFS1987:2) (2010.10.29 ® 1830 =)23% | {5 I K AR L B FHD
%h. (2003.11.23 ® 1362 %) | B 4 (2001.9.10 @ 791
eSS )
0~300 GHz
¥ AFIELSFE| 300 kHz~100 GHz 3 kHz~300 GHz 0 Hz~300 GHz ~ AT R 0 Hz~300 GHz 0 Hz~300 GHz
L PH 10 MHz~ 150 GHz
I EAEeq 300 kHz~100 GHz 3 kHz~300 GHz 100 kHz~300 GHz 3 MHz~300 GHz 0 Hz~300 GHz 0~300 GHz
AR R 0.08 W/kg 0.08 W/kg 0.08 W/kg 0.08 W/kg 0.08 W/kg 0.08 W/kg
SAR f};}yﬁﬂﬁ 1.6Wkeg (1g¥#) | 1.6Wke (1g¥#) | 2Wke (10g F5) 2 Wikg (10g 4 2 Wikg (10g T-) 2 Wikg (10 g T:4)
/ﬁjﬁéﬁ{%‘% 9%5\@/[?2 (47.6 V/m), 600 pyW/cm? | 47.6 V/m, 600 pW/cm? 41 V/m, 450 pW/cm?2 41 V/m, 450 pW/cm? 41 V/m, 450 pW/cm? 41 V/m, 450 pW/cm?
]Eﬁgjﬁ ISEO(i)Jflﬂ\/IE;Iz (61.4 V/m), 1000 pW/cm?2| 61.4 V/m, 1000 tW/cm?2 | 58 V/m, 900 pW/cm? 58 V/m, 900 pnW/cm? 58 V/m, 900 pW/cm?2 58 V/m, 900 pW/cm?2
‘FCC O SAR fEDIRILT | - ZEBE 6 13#E THD s AR ERE ANE, ALEREE | - EEA HE IR A 628 B | B B I XD,
. »H% IEEE #l&I1% 2006 |25, dER9SCE - AN A _ HOHLH (AN i’i%‘%fﬁ FEOFEH R E i | FE EE O R & s R B I

£ 4 HICdoES NN,
FCC @ SAR fEITARSGE

Sh IERICHR A ST
W5

- IRF O BLANSST FS)AH T 0
FLAI(SSM SF) &L CTE R il

KHiZ ICNIRP HART A%

ICNIRP HART A HEHL

AR ESh TV

PEfl S TOD
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x5 £EGHhE) OERHERS (2

y FTH Y% TI A E kS| KA F—ARNT
(H30) & (2013) (2013) (2013) (2013) (2013) (2013)
s FE - BRI A HH T (ARE A RIEA . FHE). EFETEE . BEEM-| AT TURAREATT AR BT B IR
L6 E O BUEERE  [PRE-fE ke AR — >4 | 7Yz VS MU B BR A PR RS Tk ZE - s R G (fEHE 38 7 T IR R F—AN)T G =
REA (ERGERIZIT) |77 RVHBEBURBRBEE U o M B BR BE | LS BOR - (R A . JECH RR B R ) B e Y e =
P==3 3 P==% . N =h- AL ) -
oy | AR %gﬁéfﬁ? FLFFICHL 3 HRIO B R T 1 T 151 I 10 @J; %ﬁﬁﬁéj‘fgﬁﬁgﬁﬁ“
i K e 3 1T e e Y ¥ i A ) -
BB Imecm | mesL L ML i (1 D (7R L B (R (51
5 O AR L EU B F&8)E (IC EU #HFELE)E ICNIRP HARTA2) D EU HFESEE EU HFESEE EU HFESEE EU HHFESEE
7 NIRP HARTA) SZL~ULOD 50%MH F7213 7.3% i (ICNIRP #AKFA>) | (ICNIRP #ARF1>) | (ICNIRP HARFA) (ICNIRP HARFA>)
CERTUTFEE | 12009 GFE BRIV ER RS BB ECREE S |- M R50E 1E M 7% 0 A% | - R&TTE HLHI (2000 48) | - 1 35 88 5% 75 Ye [ 1k 3% | - ¥ 5i8% OVE/ONORM
448 TR E(2000.12) | E)IXHE A BT I BUFICESEMER S D |IE<EO B (2002 4E) | - ERFUIEHIROE) (1974 4F) E8850: 0~300 GHz D& Ht -
JHFET T TR | T Vayb BB I DA E |- 51 R G R 0 | 45(0~300 GHz) <HURER BE B YLBh (R 1k | BESL - RS- NRIZSE TR
FAAZRK FEH | B | MEICxH BB O 4 451(0.1 MHz -300 AE DA 4 (2008 4F) | NRPB:Vol.15-2, 2004 | 45 26 3/ B4 (1996 4F) | (2006 4F)
BEIBL LTI O - B IR AR A [ GHz) (2007 4F) R AR IR R KR O I3 | ) 2013 W E —ONORM SF1119:
B HTARTA (2002 #) c TGNV BRI R O E B — AR E T (5 R W o B A | - BRSIESESIROB | - ERA OBIRICR T 5| 0~30 kHz (1994 )&
(il & /350 4F) BRI BEIEGR [T ICBIL 1995 EEL A EETAEA (10 [(2008 4F) FHIGEOFFE(0~300 | FEBH FRE OB A —ONORM SF1120:
7E 2008; ¥%h 2010) [MHz - 10 GHz)(2010 4£) g o) SAR | GHz)(NRPB: Vol. 15 -3, | (9 kHz~30 GHz) 30 kHz ~3000 GHz (1992
CHETUTFFEER | U EERET LT OEBEERABICED |F R B T 5 B 4| 2004 4F) (2002 #) (2013 4Eilk| 4D 2 Mk 1% 2006 4F B Ik
MBS T T F % | BB BT BB #0E 4 (0.1 MHz - | (2010 42) - NRPB 1% (1993 )i i)
@27 AR F(2010 48) | 300 GHZ)(2009 4F) 2004 FRELE
TVYavtt 0.1 MHz~300 GHz
B | A®IIGE 0~300 GHz 752 kL: 10 MHz~10 GHz 0~300 GHz 0~300 GHz 0~300 GHz 0~300 GHz
i 7oyt 0.1 MHz~300 GHz
TE 12T HERL HERL HERL 0~300 GHz HERL 0~300 GHz
2 LYY “R*EO’%;)VEE;&W EN ¥#L:0.08 Wkg, 75 F/1:0.001 Wikg 0.08 W/kg 0.08 Wik (*Hmof‘z;);i fm' 0.08 W/kg
BB e EN 1 GRS ) EN 1L EN 1
SAR | o ik | 2 Wikg (10g ) % Wik (10g F-#)) 2Wikg (10g ¥5) | 2Wike (10g08) |, SNTEE 2 Wikg (10g 1)
ZVavti: 3V/im, 2.4 pW/em?2
FLH R TR $T): 21 Vim, 113 pW/em?
e 900MHz 41 V/m, 450 pW/cm? IS R 7): 3 Vim, 2.4 nW/em? 41 V/m, 450 pW/cm? 41 V/m, 450 pW/cm? 41 V/m, 450 pW/cm? 41 V/m, 450 pW/cm?
E<EB vay(H—7): 3 V/m, 2.4 pW/cm?2
A2 B ?U;y?/bi 3 V/m, 2.4 pW/cmz2
. sgoé?\a)?—lz 58 V/m, 900 pW/cm? ;;ﬁ; tﬁf‘fg 3?2%2{,24% igvv;?;z 58 V/m, 900 uW/em? | 58 V/m, 900 pW/em? | 58 V/m, 900 pW/em? | 58 V/m, 900 pW/em?
v (B—7): 3 V/m, 2.4 pW/em?
2000 4 LDLORE|-(BET). CE—TNX EET T O RAEFIR [ SV LR B H ¥ | -R&TTE HANCKY, # |- EBHEFFEEETOA F | - Mk ~ L oiEN RGO E
ICNIRP WARTA % [l H—7 7 F Ol R EE RS SR A RS (2003 |15 TR AT O KBl R IR | O S 0 R E Al B | B RUE B O BT AV A,
i & W OH (E U & - 7Vaybr:R—EM 3 DT bbb [fE), 2006, 2010, 2013 [13 ICNIRP H AR T A % | fF L7 (2001 £8), 2008 | il 12 L0 13 < AR K O #)

1999/5/EC 12#£-3<)

1 #LOfIFRME 1.5 V/im (900 MHz)
-y : 0.1 MHz - 300 GHz T—/&® 3 V/m

F B HT . 2G/3G: 5V/m

LA 4G: 7Vim LU

AR S TD

T, 2012 F 4 2. BL
I HIF S8 % 4% Bl ik

HEIITOh TS
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6 &EGHh) OERHERS (3)

1 (4 AAR AZUT FUi o a7 R—TFUR
() % (2013) (2013) (2013) A 2013) (2013) (13)
BB A - KL 5 LV e A BB B (R T IR RR), A e e g
FL I 1) 7 0 B A BE —-WEAGRER). G35 R L T Ry N — A | RIEE g‘if;ff—ffﬁ;fé D“/Tfﬁfﬁﬂgﬁﬁf&ié%& %ﬂiﬁfﬂt;?
RPN B (A SR A JR) S BT =R LX— RIEETHH - i ’ PRI =
Koo INIRIELFE WL WL WL WL L WL
TS Tk 31X < 5% HERL e EOF i HERL B (B =) R HLH e EOF i
— ICNIRP + RFCGERAE) T | EU BLF2f% (ICNIRP JAF51>) | EU B2/ % ICNIRP HART1>) + EU B f &5 S e
4 ICNIRP L1 10%fii| +ICNIRP BEL~UL 0> 10%1i7:Y ICNIRP %L ~L D T0%i . 60%E (ICNIRP #ARF1>) )
HEIRBR SRR (1983 4F) | R W EMAOIEKE SRS | EEOBRBT T IO ARE #E T O] - £ 1066/2001: ARME | fAEE S LA <R - B -t
- FE M R R B LB R 7 15:(2001 42) (0~300 GHz)(Act No.1105/2000) OB H# ., B O | (SanPiN)(2003 4F): DBORE D
(2000 4)(2012 & 1E) 100 kHz~300 GHz OB B, | - RARE R EBHER LB T2BBEENHN | HIRR, O BRI 326 | - AEFERMEOBRR (No.217/2002,
B 5 L oD ERRA~OERAGEOIEEIRA | REYj# T 2 (Act No.512/2002) HEURGEG R BT 5 %0k | SanPiN2.2.4.1191-03 pOS.l??ﬁZ
A HART AL TERLAR, b E B AR O E (2003 4F) 7B (E LT O UE (LawNo3431/2006) | il E DS BT S E R ORLIY | SREEH D
o o TR AR AT AR A B BT TIPSO BERAI ARIELFE DR 4A| - Brsy CTE/23/2002(8 4y | EHROH E R Z K (Journal of
(Hil 7 / SE 20 4F) (2008 7F) i B 38 2 O 7= DB E J7 1(2008) ITC749/2010 TIE1F): # | SanPiN2.1.8/2.2.4.1383-03 | Low
CEAREOTOORAKELEA | BT AL TOBOREC | BEBRETEFCESER | M LBBEEEE TR | No.192/2003,
+ 54 (2012 ) B3 % K (Law No.4070/2012) WAL ORI | BRI ER pos.1883)
+ 54 ORI SanPiN.2.1.8/2.2.4.1190-03
NIRRT R 0~300 GHz 0~300 GHz B £7e7:0~300 GHz 0~300 GHz 30 kHz~300 GHz 0~300 GHz
= o AECJE i ## : 0~100 kHz
JE AL (B ERRAT
i - o B E &L({ﬁm{/‘}il@%r{* B
Rk I1E<#& | SUVA X ICNIRP %> 0~300 GHz BliE7RL 0~300 GHz 10 kHz~300 GHz 0~300 GHz
HiLE A 2 L7 STk AL)
e IR DT (10%) : 0.056 Wikg —
(HERL) i g e g o T e e - (BLERL)
£HFH | mEsaEmcEN (B BN T o TR R 300m 0.08 Wike ML EN .-
ARIEL 0.08 Wikg . ) o 0.048 W/kg 0.08 Wikg
SAR e o (BLEL)
G (HLE7zeL) . . - — R OWFT (T0%) : 1.4 Wikg e
;ﬁ;rﬂ;'ﬂ{i fe 25 F1 2910 EN L 2 Wikg (108 749 S SR8 5 - 5 2 A (60%) 2 Wikg (10 g 74) kL N
RIPTA 2 Wikg (10 g ) § U 1.2 Wikg (10 & B 5
g TH)
DT (70%) : 35 V/m, 315 nW/cm?
- gﬁiﬂdﬁz 40 Vim, (42 pWiem) | *HEEIR (6 &I(%lfvﬁznjz:ﬁﬁ): ;g)ﬁ:;fﬁ%ﬁ@-fﬁl&-wﬁ%%‘fﬁu 300m 41 V/m, 450 uW/em?
N 2L s e (6.14 V/m), 10 nW/cm?
HE CEEE (4 BRI EEEORYN) 32 V/m, 270 pW/cm? e 2 A 7Vim,
(IW: +6.0 V/m, (9.5 ptW/cm?2) 6 V/m, 9.5 ntW/cm? — DT (70%) : 49 V/m, 629 nW/ecm? 19 Z$m)u 1\120 W/cmz 10 pW/cm?
A S R -900 MHz & 1800 MHz 0 | @B BEE (FADLEEGLEN) |- 245 MR - i - 5 fin 5 JE 3% 300 m 58 Vi, 900 uW/em? : PUH
1800MHz | % J%:5.0 V/m,(6.6 6 V/m, 9.5 nW/cm? (60%) : m, SOU Hw/em
nW/cm?) 45 V/m, 540 nW/cm?
~—J%:ICNIRP % {F5(>| 100 kHz L) F : ICNIRP #Efil B ET T ISR, RO A& DD | cBEAEEC, AATA—) | RERNLOE R AL | EIZ<HE O
DBEL YL L[ — +100 kHz~300 GHz:{X<#E RS, | A% FT:ICNIRP Z2EL LD 70%1H, 5 | ¥ T~ F ¥, #FV—= | T 2003 FiZ, Lig—dlo | HHMEIL 3 K
YT T E Y T R AE O 3 L THRLHI e - S HER - 95 Bt - i e B 3% 25 300 m LA | v, F3N—TF D 3 ATRIMNIE Mg A g P BRI L FE e | 2 LT | IR (24 PR
(OMEN):ICNIP &L | - [H:E i TS A% A58k 48 | P ICNIRP 0 60%1i, S0 Rizkof | IONIRP XLV sl | %% R - R
. D 10% (R RIMAES | WL EMES 2R fEE ORI | HPN UL 9 35 5 1R 0 3 8125 1k 27 V/m, 900 MHz D fi - fi B

BB, LR, AT AR,
S NN N
H B L — B
v)

B (N va=— TIA HEE,
ForakE BidpR<

TREREEMNSGT FATEA
BB ET L0 (B, W

A %)

CBEORGIR BB E ORI EL 70%.
60% ., 1 JE I I8 0> LR - R RO EE oD I
P 0.7, 0.6 DV HIRD 84%., 77%

AKJE SR ICNIRP HARIA DB HEL

UL LR —

38 V/m, 1800 MHz
- 2012 4R IEHCHI ARk
HAAT A=V T~ T ¥
MWD F b JRy ~ D Bl ek B
DERITEILER

)T T T
ENTNTE
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x7 FEGHE) OERPHERS (4)

(i F N — N— =T TNHIT ray7FT F—ANZUT
(H0) & (2013) (2013) (2013) (2013) (2013) (2010)
BB T R R 24
o | pws | APEE (R | EIEE PRSI e i e Rl 2L PO E D
V1 ™ 5157 BH 7% 22 (SF A= N < N =] AN 7 3 o3 Ll\- I 2 \\
[E % B A Gals) P HAEKEA i E - A AR IS AT
o | ARIEE R ELH RPNl R ELH RPNl AR VAR
R | megEdm Y 4L HERL Y 4L L Y 4L Y 4L
p— ﬁ%iﬁfﬁ? ﬁ EU #HamE ICNIRP HARF A1 ETSI. ACGIH ICNIRP HARFA IONIRP #AK5 (o
4 S (ICNIRP HARFA>) CENELEC ##% DK +ICNIRP 2EL ~ L0 40%1E
JEEBER R | -0~300 GHz BRES |- — M B2 A BLAI |- ARETERTH): Bl - JEERA1999.10.7) « R 3 R~ D fie RUE
BhE OB LRI | ARIZEEORAEE R (1996 4F) No.91991(30 kHz~30 GHz) |- #Fifi- kit SR G ARSI BRI FE L~ L o i i B
(480/2000) (63/2004 EszCsM) |- —#% 5@ x4 HI) T X< TR By 1835(2001.12.14) HLHE:
JEEBERGR | (2008 4F 1 HI4RIEE (2002 4F) No.7/1999(0~60 kHz), RO E111999.6.30),E4E2003.8.1) 3 kHz~300 GHz (2002
BIPHESMO  (BTHEOBUFHR | 1k, 2011 HEEET) |-0-300 GHz Bl F o |- 5504 T RE(200812.30)GENNOAL2008) — |4F)
B AR A |(1/2008) SHT LSRR B O 1 X<HHIIROMANB S | —BNS14525- 90 (60 kHz~ ‘R&TTE OERGHFSHIROMEINNISS2004) |- EMR ¥« #4555 (5
(il &/ F5h %) MEFRTOWBIEE S (2006 4) 300MHz); S EANNOT2009UEINNORN2018) (BREHON — AMRIZLE)
(6/2004)— BRI AY ~0 5 % | —BNS 17137-90 (0.3~300 GHz) | - FrE#idH:(NN091/2010) FEHE(2003 ) — MR
B O R EERARE |Chb 2 SOEGHIT, ENH |- BRI HINN09g201D) IER e k(4
D B 45 (2006 4) R CIIRaIL 72203, B *R&TTE O BRI I BR > FAI o 10D B4
No.7/1999 T3 LT (NINO8Y 2011)
0~1.7 PHz
E s | ARIE<FE | (1 PHz = 1015 0~300 GHz 0~300 GHz 30 kHz~30 GHz 0~300 GHz 3 kHz~300 GHz
i [ Hz)
T3E3<#F| 0~1.7 PHz BEZRL 0~300 GHz 0~300 GHz 0~300 GHz 3 kHz~300 GHz
ST (BlE7eL) EN #E4L:
AR -] 0.08 W/kg 0.08 W/kg 0.08 W/kg 0.08 Wike 0.08 W/kg 0.08 W/kg
% SAR | 5#6- (K |2 Wikg (10 g F _ _y (BUE72L) EN YEfL _y e
DI K ) 2 W/kg (10 g F#) | 2 Wikg (10 g “Fy) 2 Wikg (10g ) 2 Wikg (10 g %)) 2 Wikg (10 g F#)
Y 8 5 B TAET ARG 16,
A% ‘ 9%)%/[}11 41}1\\;/]1/13;114250 41 V/m, 450 ptW/cm? | 41 V/m, 450 pW/cm? E&%L%?ﬁﬁjﬁ%éiwgz T2 pWie? 41 V/m, 450 pW/cm?
H A (6.14 V/m), 10 pW/cm? -
()P LR 58 V/m, 900 B TAET AT 23.3 Vim, 144 tWiem?
Wagifi | 1800MHz aW/em? 58 V/m, 900 pW/cm2 | 58 V/m, 900 nW/cm? O 58Vim, 900 Wiem? 58 V/m, 900 pW/cm?2
[EHFIRFALIEEH] TIZRVD, |2 v T T KT (ALY, E, |- SAR I E 15 ORI B
R I B T B Sk | S HE R 99 e, T2 (R 1 45) - ICNIRP 255 |78 EN62209-1 S A F S
i & — — — W %A 9 L~UL D 40% M8 (BT 1L 16%1l) . =D |[7e DIV, EMR H#ED

BT ICNIRP D& &L L [F—

WEFLZRA 2006 FERIC

NFRINIZ

80



&8 HE(GHE) DEKERS (5)

o (40 —a—U—FUR (4] HIE =R A=V T4V
(A5 & (2010) (2010) (2010) (2006) (2006) (2010)
A . PRIEE | B 15 430 15 8 AR, B BT R | e . Rt
? F R m = Z
RBBIEOBREN | _ o S ke | . s LA B RERHEE RS (e R 325 1 )
s (B EHH)
il ARIIZ<E | (— 3 BB H B ER AL ER AL B (8 =) B (8 =HH]) R B
FEHE H)
T SE12<FE B (B EHLH) 5 (A ERLH) YRR FHERL 5 (A ERLH) eSSl
e -ICNIRP #ARFA> . e e .
Bl D AR L ICNIRP HARF1 -SAR:ANSUIEEE ME T —x ICNIRP HARF A ICNIRP HARF A ICNIRP HARF A
< FLUE NZS2772.1-1999 | - BEEFAICKI T 21E<FTED | - 87 55 5 % I M A A UE | - SEVREEIR A BRI RN | - BRI EICE 5 | -3 kHz~300 GHz {7 E
MEARE B R Partl fxok | AKRBGEREYME(2002 4F) (1988 4F) DEE 7 H(2001.1.12 BEBMETAR T A2 | WSS xE 32 b BrBA
X< #EL X)L 3kHz ~ | -EMF HIEHIE ) TR RIE ST B (1988 | BRE 22 3219 B A (2001 4F) I HE(2004.10.11,
300GHz (1999 4) “SAR JIEHE () 4E) {&1E 2005.2.14)
o MR E B B D2 JEHERTE ORI R iR | B RS A A
o I B L o FHOERZHANTA2 | (1) FEHE(1989 4F)
B HARTA (2000 %) EWIEIATHIA 26 S:FE | - 1E L5 T I 0E A A
(il &/ H 0 CERE B GRS | BRI RERIEEDTIE | AENE(1989)
BI9 2 [E Z B 55 L) Bl | (2007.6.27) s A7 a K O 48 I 18
HIl 2008(2008.9.8) CFEWIEFEATH 40 5 25 | 13 3% 0 IR 0 2 & B R
T4 62 58 B 0D A5 ek 42 IR | (1991)
J) F£ #£(2007.6.27) - VESE P JE I 50 R
A B 1E(1996)
T e ¥ INIRIVES B 3 kHz~300 GHz 0~300 GHz 100 kHz~300 GHz 0~300 GHz 50 Hz~26 GHz 3 kHz~300 GHz
A W2 3 kHz~300 GHz 0~300 GHz 100 kHz~300 GHz HERL 50 Hz~26 GHz 3 kHz~300 GHz
INHIEL LT 0.08 Wikg 0.08 W/kg 0.02 W/kg BERL 0.08 W/kg 0.08 W/kg
[ GEE - IR .
sk | o B awikg 0 TH) | 16Wike (18 7)) L L 2Wikg (10g ) | 2Wike (10 T#)
e .
= Di%i< 9%0%{?12 41V/m, 450 pW/cm?2 41 V/m, 450 pW/cm?2 41 V/m, 450 pW/cm?2 41 V/m, 450 pW/cm?2 41 V/m, 450 pW/cm?2
sl A 2
H AR (38 nW/cm?2)
(A 58 V/m, 900 pW/cm2 58 V/m, 900 pW/cm?2 58 V/m, 900 pW/cm?2 58 V/m, 900 pW/cm?2 58 V/m, 900 pW/cm?2
<HLHE NZS2772.1-1999 | - HATOE WL R B R | 02005 EREHOBERE | <300 kHz UL EOBERLR | - ik FT A5 # (1991 | -2 &L XLl & F ik
1Z. WO D HIBED | ORERBRFEHLTNWD AE L % B R C SAR | ®#llEIX ANSIVIEEE ENTHLA T 72D DS | 13, A —ARTU 7 HI & H U
fi§ % FEEE OB AL | BB IERD 2006 £ | 2Wikg 21EE (95.3 -1992 12 3-5< I s (MR RG JEMe Fcid) | AS2772.2- 1998 % i
Y ANQAY:) IZEBSICR I HAIHEZER L., &
il 2 Y fi o
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®9 FHECHEK) OEKEERS (6)

(i ~L—7 Z4 AR M= TIVN F7 797
H (i) 4 (2006) (2010) (2010) (2010) (2010) (2010)
T RAF— K HEE . EAF - EWMEITE S A A
WEREORHEE | GBIE -~ A F AT T 5 %Zg{géA EREET (FLas Tiif;ﬁfgﬁ - BB e
B2). RIEH PARRERE | vvsrneserso e
kil ANRITEE 5 (A EHLH) YRR s (B F=HLH]) YRR e Ep sl 5 (A EHLH)
IR T < w45 (1 5 T L B (B B8 HiERL Y H L w45 (1 =B
N o e e ICNIRP HARF A2 + 13k o o
HH OAR L ICNIRP # AR5 A ICNIRP #AKF A ICNIRP #AKF A B 28 ICNIRP # AR5 A ICNIRP # AR5 A
AR R ALUE | AR TAU GRS | W B FHE R I | -10kHz~60 GHz CHEIT | -EXGAG/T R 303 5 | -ICNIRP HART7 A%
Bk B AR R EERIL R AL | EHDOANR~DLZ 2R | ITTHARTA2(2000 4£) | B & BEXEAEHEIRO B | DIHK:9 kHz~300 GHz | j#E
e AR @ RF (S5 8 8) i | #1252 & | -ICNIRP HARTA % | FE ol R 50 | BR-BA - ERR OIS
(%Fﬁ/%fj$> (2B 35 AT £ 4E (2006 | (2007.5.5) B (2008 4F, 2010 42) | & - I & H 1L - A O BRI | S RAI(2002.7.2)
& 4F) (2001.7.12)
- FE & {E 1:(2008.11.10)
EEs | ARIEHE 0~300 GHz 9 kHz~300 GHz 0~300 GHz 10 kHz~60 GHz 9 kHz~300 GHz 0~300 GHz
i [ Tk 1< T 0~300 GHz 9 kHz~300 GHz 0~300 GHz Bl 9 kHz~300 GHz 0~300 GHz
e | EXTH 0.08 Wikg 0.08 Wikg 0.08 Wikg HERL 0.08 Wikg 0.08 Wikg
SAR ﬁ;‘ﬁ;ﬁﬂ%{i 2Wikeg (10g ) | 2Wikg (10g F#) | 2Wike (10 g ) L 2 Wikg (10 g T49) o Wikg (10 g T4
IS 9%0%/[)§z 41 V/m, 450 pW/cm?2 41 V/m, 450 pW/cm?2 41 V/m, 450 pW/cm?2 4531031'251;011\‘;;;21112 41 V/m, 450 pW/cm?2 41 V/m, 450 pW/cm?2
U B&
L fiE H g
) 8% 0?\/[)?12 58 V/m, 900 pW/em? | 58 V/m, 900 pW/em? | 58 V/m, 900 pW/em? 908%) fr5¢1;4p¥s;;2m2 58 Vim, 900 pgW/em? | 58 V/m, 900 nW/em?
BB RN TATATE | - EIEORAR VI | 02006 4 7 A TR | BB CGEHR) BICE M | REAERE TOEEXS | - ERS LI TOER
B&iF, BEERD | FEIC SAR OfIT | EMBOMAERLEFAE | - B -2E ICNIRP JAK7 | v —72 (X<EFIRM | A E#EoH Rl %
ICNIRP HARTAV % | HHEAHTHTHZRN ZE DR OHRE AL DBELRNVD 25%MH | O FHF IR E R G e (i
eSS o B =& S PIF
HX58)E CHEEEE R IE<SEME D
SEBL VLT

RIEE T, EHA O

SEE P EZHELE
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5 10

ICNIRP HA K54~ (300 GHz iz :1998 4E)
BHRARIIEDSELALFIRE (EBEE EE)

R BERAE Y S HMRZE | FHREKENEE
E(V/m) H(A/m) B(uT) Seq(W/m?)
1HzET — 3.2x10 4x10 -
1~8 Hz 10,000 3.2x10%/f 4x10%/f -
8~25 Hz 10,000 4,000/f 5,000/f —
0.025~0.8 kHz 250/f 4/f 5/f —
0.8~3 kHz 250/f 5 6.25 —
3~150 kHz 87 5 6.25 —
0.15~1 MHz 87 0.73/f 0.92/f —
1~10 MHz 87/f2 0.73/f 0.92/f —
10~400 MHz 28 0.073 0.092 2
400~2000 MHz 1.375f'"2 0.0037f'"2 0.0046f'2 /200

2~300 GHz 61 0.16 0.20 10

-RPFHERD f ILER IR CEC DB AL D FEIRE.

*100 kHz~10 GHz TIX. Seq. E2, H:, B%, [X. EE®D 6 DD FEHELD,

10 GHz LLETIE. Seq. E?. H*. B?, [X. 68/f "R DFHZLEH(F DBEGLIE

GHz) ,
F 11 ICNIRP F1R54>/ (300 GHz 32:1998 £F)
BHABEIL(EDSELALHIRIE (BB ENE)
35 BREE R oRE WREZE | FHxEARKENTE
E(V/m) H(A/m) B(uT) Seq(W/m?)
1HzET - 1.63%10° 2% 10° —
1~8 Hz 20,000 1.63x10°/f | 2x10°/f —
8~25 Hz 20,000 2% 10%/f 2.5 % 10*/f —
0.025~0.82 kHz 500/f 20/f 25/f —
0.82~65 kHz 610 24.4 30.7 —
0.065~1 MHz 610 1.6/f 2.0/f —
1~10 MHz 610/f 1.6/f 2.0/f —
10~400 MHz 61 0.16 0.2 10
400~2000 MHz 3f'/2 0.008f'/2 0.01f2 /40
2~300 GHz 137 0.36 0.45 50

-RPFHERD f ILER IR CEC OB D IR

*100 kHz~10 GHz TIX. Seq. E2, H:, B%, [X. EE®D 6 D EIDFEHELD,

10 GHz LLETIE. Seq. E?. H*. B?, [X. 68/f "R DFEHZLEH(F DBEALIE

GHz) ,
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HE . TERHEELTIER MR - BHRANDIEFED-ODHAZ1Y
(300 GHz ET) 1Guidelines for Limiting Exposure to Time—Varying Electric,
Magnetic, and Electromagnetic Fields (up to 300 GHz). Health Physics 74
(4): 494-522; 1998.
http://www.ichirp.de/PubEMF.htm

% 12 ICNIRP HA4KZ4> (1 Hz—100 kHz:2010 £)
BHRANRIIEDSELANILFIRIE (EEEL EE)

o et s BREE W SRR E WREE
Rk B E(kV./m) H(A/m) B(uT)
1 Hz~8 Hz 5 32,000/ 40,000 / f
8 Hz~25 Hz 5 4,000/f 5,000 / f
25 Hz~50 Hz 5 160 200
50 Hz~400 Hz 250/ f 160 200
400 Hz~3 kHz 250/ f 64,000/f 80,000 / f
3 kHz~10 MHz 0.083 21 27
Sl Hz B EL=RIKRE.
-100 kHz B DR TIIRF (BB R HFEOEXRFIRZEMLTEET HILE
n"Hs,
F 13 ICNIRP A RS54~ (1 Hz—100 kHz:2010 £)
BEHABEILIEDSELALHIRIE (BB EME)
S BREE W SRR E WREE
LRl E(kV/m) H(A/m) B(uT)
1~8 Hz 20 163,000/ 200,000 / f
8~25 Hz 20 20,000/f 25,000 / f
25~300 Hz 500/f 800 1,000
300 Hz~3 kHz 500/ f 240,000/f 300,000 / f
3 kHz~10 MHz 0.17 80 100

I Hz ZE I ELT=EIKR
100 kHz BB D EIREM TIX RF(EKRER) HEDEARFIRZEMLTEET I2HELH D,

HE TERMEELETEIER -HANDIEEHBDI=ODHARZC42 (1 Hz - 100 kHz) |
Guidelines for Limiting Exposure to Time—Varying Electric and Magnetic Fields
(1 Hz — 100 kHz). Health Physics 99(6):818-836; 2010.

BE. LD ICNIRP HARSA DMIZRDA ARSI ARERENTLNSA, T K
HEEOHAE B RREAK. BEKEER) ICEEMNGRERENGLOT, B8BTS,
[E2 AR ANDIXEFIRIZET HHAKS4> 1Guidelines on Limits of Exposure to Static
Magnetic Fields. Health Physics 96(4):504-514; 20009.
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3 REUTMICETIERMRRBOOKE [FHE)
3.1 EFRR#EALDTN

AR D@EY . BHEER DR AY (L. WHO 15 ICNIRP % 0) EIfS 4R &@ i 3 A48 H
THESNTEY . BAEISLHEEOEMR-BHETIENBETH D, §%. BHEIE.
INFETLREIC. ERORELMEICET IREARLZREBAIHAEL. TOREE WHO I
ABLTIKEEDIZ, EREEDATCEEIC DOV TRELRHETo>TULKIELBETT
RETH5.

3.2 BHEAOERREEZEICEATSEREI—Ts+2—F2E&(GLORERE

BHROBESZEICET SEEI—T 1+—hr=%E (GLObal Coordination of RFsearch
and Health Policy, BI T . GLORER & &S, ) & & (. ZEQEMR - FRECLY. BK
DEREZEICETIRFOMTKAERVEEBRFICLSERDOBAFICDONTHEREIT
SEELIT. SHOAERVEENDAABZICODVTERRBMEITICEICKY ., BEHE
[CRILEBBAOHEEZRSILFBMNELTER I ELVEERMESATLS, (BAED
FEUMNFHIZKYFER 9 FICAKR-BETHEL. FR11ELY EUD FRI1IFELIYXEDN
SMLTHREODI=BIZE->TLVS,

ARE(F. BHROBE )RV - EEZERNRHEAH THEL T ETERIZE
BELRERTHLILEEAONDT=O . SERLELENEINSCEBIICSELTLKEEDIZ, K
DEBELTLLKRETH D,

INFETOEKEDOHEZIIRDESY,

XEROE~FEH18ENEENWMEBEF. SR EWRERAEHEZTELREZICHH

DEBY,

R FfER BT
2007 | 11 B 26.27H N)LF¥F— JavtL
2008 12 A8.9H KE HhT
2009 11 A19.20H A—RRZYT7 ALK
2010 | 11 A 29.30 H ISR N
2011 11 A21.22H 8gE vl
2012 | 11 A 15,16 B BAR ®R
2013 11 A14,158 KE TPy

BAT  BIRPEET T - REE
4.1. REIOZEOTRENYE (BER - HRMERAUAORZEANOES) ICOVLTHER
-] (FLUEE]

COEBIZEVTIK. ¥ 3 EFTICREBL-HARBME ., BFEEICIORBFERETA. 2
ER-RIBERUN D RANEZEDAEEEICOVTOEZAICOVWTRBAERY , BEM-
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RIBERITOVTIEMEIEH THRLTLEEEEL. TOREEHENEDHON TS0,
STl FEEHELIVHEVERREICRIBERSBEEIN-ROEZELRAMEZEL
EZ5,

REAWZEICOVTIE. BITOERMHEEHICEV T, LTORKRICEEHESNA TS,

BIRFGEEE (FR24E. 1990 F)ICOEKERADSSL . BERABSLURIBMERICOLTIE
ZOMRDEFENHY. (hEE) LHL., BER. FIBERLUSNDZOMDIERIZDONTIE,
SARNOEREBELRETHERINZEDOTIEE, ADBREICKEEZRIFTENIBR
HIRSNTULVELY, |
- ERFEEH B RGEZESOIBHELCTIER. MARUVEHRICLSIEEEL
HIR T B1=DH AR5 1> (300GHz £T) 11998 FIZHEWTHRETH D, LHL. BEFEDE
BIZBEWTREEZENTIENEESNIF-LERLLI-ZENROONNIE, ThESE
LBhEIEEHEOH A RS A UBEIC RIS EDIRETHILIFLATH D,
TR T EOEREHRREHEZEROBESEIIEV T, ThETOHRSIVEEDERA
FHRFEAT [ ELPEZECHERMLEME X, EiRHEREHEZ TRLSRIDERIC
FOTREICEEZEZRIZTTEVSHERPAMNIIEOHLNLGNEDRFHET—HLTLS, 1&
Lfz. KPR EEITEVTIE T UBORREREZLE1—LT=,

HMEREHIE2EOMROT MO FZEEZSRBLTIES LA, [EZ I THAERITEY
EERITEFERRELERBRIOINLOWLTNIZENTH., BVER - HIHE RN O R B/
[FEBICKIFZEOREIIFEICRESNLEDOTHY . + R LEBEEMEERERTETLELE
D LRSI TS,

BEECIIRNES L ETEEOFEAICET 23—+ MR TORREEE 5B HMMELT,
EEA AR RHEIARC)H, BIEEREHMRILTEMIHLTENAELH DM BE ALY
(FI—T 2B)IZ53 L T=. COATI—I(F. ARBFRIFIEBETETELEEZIONDD . BA. N
AT R, F IR BREFER D EFEEEF > THRTERWMGRICAVGZ 53D THDHI &
FEAVA—TAVHEOHEELEH, NATREBENHZ=OIZTNODIERDIBE LR
EHNTHY. ARMNLGHERIRETERNERLR/L TSI, T-BYAEDERIL. RF BWR
DORHPHIFETONRAVRI LRGN EE—ELTRLTWSIENOHIET 5L K

IR EDARER LS ERLEIRPDETHS,

EYERRTE. EGSE. PNA LR, RERICOVTHERIZELZZEDDLDELKL,
FhEgfEst KU HIEL SAR TOERICEWVWTIEEIERNL ADEMEROH TV LSRRI H S,
BIEANLRZDLDIFEBEFELEALGET BREELORRBERICOVTIESEDE
HEETHRETHD,

MR T, EHFEEICHOLOATOWSEREFICEALTIE, 2{DEEREHEEELL
FEHRRIBIXRERINTVSD, SERMEICEREICEVNT, TOREALFIRATAT 5
RTHD. F-IEECEUEEIZLLI-ARTIE., REHKEE. AN RIVRNIDEBRLGE . —
BIBWTHBESDROFREEHID. BEOBVBEREERTENDOONTIVEVWRKTSH
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%o

UELY, BRRICETAHFHNMEEZRAMNICERLEBRELT, ZXBRITEITHER
Brsgtast(Cx LT, 2MER - RIBERUN O EEZ B LRIV EDRTREIMEIC DLV TE
B35 DBERBNEEZILND,

4.2. BEBBEICOVWTOERA [(FEEBRE]

—BAODODIZIF EHFBELGENORETIEHBADIFEL B TES, HHLE
FLEIC B ICRIGT DA —BREET HEIND TDOLSLEAE B THELME D £<
DANELLBEL T, HIRIFEFIHRDOERIZHE-TER. REDOHIRDH, TR TR, BH
WRERELGEDIFFENEREZ . KUYBRITHDRIOVERETRERLLHELD, LHAL. ZDKIK
BHIZICHT 5B DRAILZLDGFEECHEIZLLIEOTHY., T L EMHE @
FEELDILDHBHZHIHEET EINEINRMEETIMEEFLZ L EE. COKILEH
ST BB AHEERE L EFEEOERICHESIBHIGEADIEEICKY . BEHEOFAER
Re. RABEELGEDN R EEZZTOTLENSEED HSH— 7 T(Sandstrom et al., 2003) . D
FOGFERDEBRIFEHIZDIIEDFEICAADLYLGEZSH LT HHRLHY(Rossl, 2008).
WEEICERDOHEHEIATH D,

BHIBDEMDEEDPIETHERRI=LESIZ,. CNETITHNIZ=DD provocation
study(BHEK D (E<CEITEY ED LS L EBRMERNFZEREININER D1 TOHRE)TIE.
BHEIC"BE EESNDWMERE LK > TL S (Rubin et al (2006). Eltiti et al (2007) .
Furubayashi et al(2009)), VT NDIMETH, EIFE LI v LIFEDRAZEITOTLSA,
BHIGIC B GHEBRENBHISZ MR TEL. HAVIEMGICHLT BB THA L
BEREZLTVAICEM N Do | EREENSIFHOMCEFIE LY LIIEEZMNRT
ETVV HAVEEFCEITH L TLYBHETHAHEVFHREFESNLEA ST,

NENI3IDDWHEDSL . Furubayashi 5 (2009) DEFZE & double blind cross over design [Z
KYUFHHLGIREE T TS, HEBRE -BREELLITHMSLEVEHE T T, 50% DFEE THER
BITHL TEHIBORIFEN Y LIECEEZT ol HBREBICEHBOIEOFEEZET
SEFETAH, BHIGIT BE ESNHEKERE TILEMEN 52+8%THo-DITL. BET
BO—RRDEERE TIT 49E5%EENLEM 2z, WTNDBEDIEREL, ZDDEZDIH—
DEHTTFIINBERATVWIDERFEDBBETH o=, > CTEHIRIC BEGTIRERE (L.
ZTOTHVWEERE LRI T T LA ERICEEIKRDIXEERIAML TV ST TIEALY,

FRCZHOWBREICHL., [FEAMETTRBRZFMEIE-LI5. BHIKBEBE T,
aVRA— )LEICHBRLTIECERNREL—ELTRRELEN 2D COTRBRDOIEE L
WIFNDETELEIICE., Vv LIRKEDRTE TEIZEL LG oz, BRIRDHKDYIZ/A
RAEDQIIETRKRDERZT>IEHEES. WTNOETY., [IERXEERMIYFIRED
BTE oz, F-BHIGBEAER T, [F<KEAMERLL—BLTTIREMNIVFA— LB KYTR
MNot=, FRILZDODHWEBRBFH(ICHL T DEKOFREOMRGE D EEBRRTRIELT-
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BHORIC B GHERE (. T THVERELLERL T, (F<KEICHTHEKRCEEH
%"0)EIE?E#EOD&WOD#;FN&L\*:H'G(itm\of:o

DEXYEHIEDIECEICHLT BB THALECHETIAN—BFEET HEIENA.
INEDWEBRENERICEHIGZERANTE, CNICKYEEZZTOTVILERTHLAG
MEMEIRLES D ESARNEVWDRETNIEESREL, ZD-OEMIGICR T 5 B8 E.
SEDESIBANEADEBHISDOEZEDRFICENT, HENEFEDRRIZASLELD TIE
TLD ETHERLHD,

—AT.EFTEFEDBHMEZETHIHRE L. KADBCHEIZEDEHLEVA,
AT —TUDIMETIFXZEIZADOD 1.5 % Sandstrom et al. 2003), ZAUH-H)THIL=F M D
FETIL 3.2%(Hillert e al. 2002)IZHFE T HELVON EFEZDHBLEZDDOH AL, DFY
—RAODOHRICEHIGZIC BB EVIRAETTIANERTELRVREEICEETIEERASL
N.ZOEIBANEY DL T EHIBIICEITTLRERELTVIDLEETH S, KEBDTD AL,
BERSOMICAEERTIFREALRICE T ICEFTEREFEALTLD LALERRIC “@
BHEINODABIF EFEFEEZRODLTHEATELRLD. HAIVEEHISTOLOIC R
THIUBZEEDALZVNERDONS, COLSLHEEBE L HEOMRIFEAHY . BEAED
BONIZHEARTEHRIEKEICRS T | SESFHKIR THRORSRBECEEMLL well-being D
BTZHFAOLTVEDHRENDHD, Z5LSAICKHLTEENIZSHLRAR., ELAZEIYRKRL
XIEMNKRDoNDEELIC, EBHIBOMRADEEICOVTEHRM-HEMICERERERZ. Ch
SDADTRERMYBLARLLoMY ELERIEMIRID H DT — 2R RLTULLKE hEHIT
TIKEEDDBETHDLEEZLND,

SE 3R

Eltiti S, Wallace D, Ridgewell A, Zougkou K, Russo R, Sepulveda F, Mirshekar—Syahkal D, Rasor P,
Deeble R, Fox E. Does short—term exposure to mobile phone base station signals increase
symptoms in individuals who report sensitivity to electromagnetic fields? A double—blind
randomised provocation study. Environ Health Perspect 2007; 115:1603—-1608.

Furubayashi T, Ushiyama A, Terao Y, Mizuno Y, Shirasawa K, Pongpaibool P, Simba AY, Wake K,
Nishikawa M, Miyawaki K, Yasuda A, Uchiyama M, Yamashita HK, Masuda H, Hirota S, Takahashi
M, Okano T, Inomata—Terada S, Sokejima S, Maruyama E, Watanabe S, Taki M, Ohkubo C, Ugawa
Y. Effects of short—term W-CDMA mobile phone base station exposure on women with or
without mobile phone related symptoms. Bioelectromagnetics 2009;30:100-13.
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TFRHRAICOVWTERTHENIC. T FRIEWSEEIX. FEE TIX "prevention” &
“precaution” M 2FEFHDWMENFHEL TSI L, —ATENLITHL T, TR, BE— DI FH1
EVLVSHARENYTONTWNDAZEEZREBTEIVLELNDH S, “prevention” L, N HF—FHFEZH
[CRIEEN TS, I INF=URVIZHNT HEEDFIHITHY . AV TILIUHFIIHT S
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(L. “Preventive Principle” [IF}FRIICHELSNT=) RV T HBERDEETICAL LGNS
T#HY. "Precautionary Principle” &, BIZRIIZHEIL SN TUOVEWLW R (23T B E DR ET
[CAVWLNABETHY ., AEFIKRECERLGLILDTHD, LEETMEL. KBEZ T,
Precautionary principle [CDWTIXT AL D=6 DRAIIEWIREBELZHRAT 5 EET 5.

TR D=6 DIREA (Precautionary Principle) IO &, M B EZF LI, IRERE. B
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principle(2000.02.02) T, AL D=HDRBIDERICET HHARF1VZRTLTLVS, Thic

89



ENIE, FHRAEE. KUBZERNIZRROH LI RERTTET—INFELNEETORM.
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AETEIENDETHS,
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ERXERICERICESENOMERAEZERET. ZHOERERDEERINEELT
WET, RILETHISIC  EFEEEMBLYIEEINCEE NIORKERNFET HILESE
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—2aFI)BERDERDEA . BEMIZIE, ZOREFOZNALND (SH(25RLY) B
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BENEOXRGELTIE. EHADOBEZEICOVT. BEULDOEHREEICKLHAE
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Principle) [ZDWL\TIE, FEEDEBEZAMNTINTLVS,

BAREHREMRHEERZE S REE (R 19%4A 27 B) %+
E6E faim
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ERLICHATIILIEAREEEZOND, 1L, BRENEEI AT LATHLSATLSHRE
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