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FEL. ABBREI IOz, TOBREBRELT, FRI19F4AIC TEK
BHREMRELEZERREE PIMYFLHOLNT -, TR 20 FLIEE. 1B
FERZ5IEMCHT TERERREICET IREE (BRE : KARTFHRXK
BHAFEHRE 2 —E. BREFANEDOEY , LT IRRFHE1 &0V S,)
MHEESIN, BERORLMEICETIMRELYBELIICHET 5-DDIRE O,
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BERNMEAALEBRMBE~NRIZITELEZHLT 5-ODES1 (LT THEHE
BHEAABIES ) EWS, ) ZMYFLEHTND, REEEAHBRIEEE.
TORVEFEORAERRZEICHBEHRIATHEY., ChITKYEED
EARONTERECATHD. CORBEEAHARIBHICKT D0 (iR
FRICTEFYDOHY. TNICHIET 510, TR 24 EM D, RBEEAH
BEHOZEMORINARFNDEREEICEM SN,

AEFREFE. ChooBRBICKY . BERIARENMDFRDLTERKZFAT
ELHEDEEICEELTERLLEIATHD,
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BREODANAADZEDOHLEICEALTIE, BZEESHESDARUBEDMS
FT, BROXREMRICEHT IERANDHAEMERRDEZRAEATE TS,
Fh. chzERHT, BREECENEOBRA - TEKEFICELS. BRO
ZEMO) RV FEAEDHONTNS, —ATE,. EROEBRAAEEICH
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ikt FABRRBOILEKRENEICERLTETWLS, ChnlcfiAn(E,
ERE 194 (2007 F) CIHEERBEECTRINEEZA AN BRRATLHYET
HEDH., RFDFHRZEZBEA-LT, WOTHREMGRIZITO> AR
BETHDHEEADND,
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TSHAERROLAR. BHOBEFZRBEMWICITSILTTHEL, SROH
BEAHFICOVWTEHERETRIEZI S LI, FEICERTHDEZEA DN
Do

LUEDBERML, S, BEROANARVIEAABRERESRZ~AOZEICHEL
T, ARHFELTORBRATOMRZE-—RHFEE (UT TKHEE)] &
W, ) ELTMYFED, Flzo HHET. SROBERDOEY APOLE
EEZAONDIPRREFICODVWTEHLREET 21z, ChITK Y., KHREEN
ERDNDERNDTEHRICHT 2ERORERVEET 2BEED & YETGEHMAT
[CHEE5THLEZHFI D LDTH D,



B8 BEROAGADORZEICONT

B1E. ChETORME

11 BEOAGAOEEICHATIRKRTOAR

BHR HALEBMEEHL> T EDI EZBHIKEENS, BHIKIX. BiE#HK
PEVIEA S, TR °. FFOMR. AIRALE. LR, XEO v BELIZHE
ENd, TOIBEXEO v R TEHMIR] EFEA, ChITELESH
EEEICIE. RFOR/FHLEFZIIENHER (BERER) NEZYRED
ZENDMOTND Y, BEBMIHRICEDNIEIKESINEESICIX., EEEER
[C&VHBNEDITONEZELHD, —A. TALLYRERRBDOEVER
R O(EIR. FROMVR. AIERAER) (T TIEBRMGTRI EFEh, ERMERICE
YR EE DT ABRRIEER ST,

BRIE. FEHBMRTHLIOBRMIERAZREI T I LIEAVA, FEIC
MUOVEETHECESINGEICK, T8ERL & TRIEERI MEZYESD
SENDHh TS, TE8ERI LIE. ARIZTEROIRILF—HDRREHN
52 ¢8I2&KY. KRR (RMAERUVBEFOMBHBEE) NEETHEADI L
THhd, £f=. TRIEEAI LF. BRICE-THFESINLEBRNDOERMN.
HROHICEMEZELIEEIIEICEY., ThoDFEICEEEZE5Z 5k
A ETHD, ChoDERIZOVTIHR, ChETOMRET, BENETEHE
FT5H5E. 2FY, BEUTOEBRIECETEARAOBRERZEFRZISL
WS EMNERINTWND, B2, ShOLDERICKIBEANDEEZHLE
THLOHIC. ARICLVERSNE-BHEICREE (RIFERFRH) ZEEL
FERODLXEEEICETESIANAFSAVHEREEHBMFAREEZESR
(ICNIRP) *#FIZLYRESINA TS, HFRFEEHE WHO) °F. BRIELKE
DAK~ANDRBREEZEZHLET H5-HDHHEEL LT, ICNIRP #FI(Z &k 5 EEMA
HA R4 DIEHE ORAZEELTVEEIATH D,

DB BRKOBABHMAE D SN O, AREE TIE WHO % 0 [F BEHBI 0 £ 52 (Electromagnetic
Field) [CRPL T, A ERESR) 28T 5,

BN 3THz AT OO EMKE D Z & (BEE (MM +HPEREE =1+ —5) KBWTER),

PERAMERIE . KRR NI IE R . R R AN BRI E E N D,

b EBEIEERE SRR # 2 B2 (International Commission on Non—lonizing Radiation
Protection:ICNIRP (A 27 =/ ) ) : BIECHED NR~DOLZEMEICE L, FEC B 2SI 0 b2 4
PEERFT L, BEE21T) 2 & 2% & LS U BB, AR EESICLVREINE
HMZERZRIHE L L, TRk 44 (1992 4F) 5 HICHIEOMANL U7k & 7o o 72,

O R PREAEES (World Health Organization: WHO) : 2T N &% S AIBEZR i ia D MEREAKEICBIES 5 =
ElEREHME L TR SN EEOFEMEE, EMMEKERICET Y A Z7M0E21T 9 2, EEER
R7av=r FPRREISNLTHD (2. 1L 1HEBR),

THHHE  AREFICBVW TR, BEBERHCEBEN R TA RIA VICBW ORI NIZEE THEHE)
ERFLT D,



BATH., COEBNEBAA FSA 2V ELERFEDEHEENED N TE
BHEEREE ) AERESNTHEY.,. TO—HEIEBERESICLSIRHFELTEA
ENTWD, ThiTkY, BEPHEFICHERAIALIBROTLEINERS
NTEREZATHD,

BRIECEICKHEBER - FIBERAUNDORMDIERICLEAAR~DEE
[CDOWTIE. SNETOO0FLULEICHE-YERNTHESNTE -, TOHE
B. INhFETOEI A, EENGHASA FIAoDEHEBELVBVERIECE
FHICTEWTIE., 84ER - RIBERUNDERLAFET A LETRTEMNG
HMZHERIERON> TG, —AT. #/ER - RIBERUNDERICEK
BANAEAANDEEZRITIHIFFERARLELTHFEELTEY.,. COXRMDEAIC
KO ENFEET ARG ZERI IMRBERLBENGASHESALTL
% (BIZAIE, HAREMKE WHO) OFMMEBTHLEREINAPRREHEE (1ARC)
ST, R 23 & (2011 &) | EREHEFOERNKESAMEHF OARESEE S
JL—7 2B (possibly carcinogenic to humans : #EBAAMENRH BN E LN
L) IZH5ELTWS % ) . TDf=6H. BERA - RIBERALUNDIEROFEIC
DWT, RAETHHAPRTHZEMLGRIEIPEAERONTWNESECATH D,
NSOERANOHEHEDRIRIZCONTIE, EICESEICELNTHH L,

BE . HEWMCEVWTHEHEFOMREERONE. #IVEDLOATEY .,
WS BIZWHO X ZDRHICEDSWERBREVR VM ERERTSIFETHD
2 1ESR) , COARDKRICIEH., BABEICEWTH, ThEHEFAER
DHEARIZODNT, O TREAZTIZENVETH D,
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©

EBE A AT 2ER% RS (International Agency for Research on Cancer:IARC) : WHO O EEFHAHAK T, 2 A
DA =L JEFFRREEZTNRL. b b~OEBPALY A7 DHEZARL TS (2. 1.2 HER),
TARC CLASSIFIES RADIOFREQUENCY ELECTROMAGNETIC FIELDS AS POSSIBLY CARCINOGENIC TO HUMANS
(2011/5/31 £} TARC #IEH ), TARC Tix, BEBAMICE T2, Ot M2V TOREL, @FIZo
WTOFEL, @A T = A L& ZDOMODFEDO ZNZENDOFEMNO RS & [543 TFRER] TR+47] 125
L7 LT REMFME LT, 5HEONIT IV — (1: Tk M L THEBIAMD D ¢ carcinogenic
to humans” ], 2A: Tt M L TEBEFLLSBNAMNSH 5 : “Probably carcinogenic to humans” |, 2B:
(e ML TERIAMELRD ANV ¢ 7 Possibly carcinogenic to humans”]., 3: ¥ C=
720N : Not classifiable as to its carcinogenicity to humans] % ON4: Tk MIxFLTEBEFH %
N AMEIL 72V Probably not carcinogenic to humans]) 12/ L TWa, 2B] 1X. HAEKIZDOW
TORENPAEDFHLOEI N E MZBWT RER] THY ., HOEREMICTHWTIE ITREN] 2
Wit TR+ R AIc, ZOERIIXLTHWORTWD, SBITRFIGELO RS K-SV 0
ThHY . ZOERDENAMEOBRSCNAY A7 DOREXSIZESWVWELDOTEHRWVWI LICEETHIHLE
N D, FEMIT M2.1.2. TARC OB IZFEH,
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1.2. BEpEEH

HAETEK., BRIICEICEIDARADRBEZEZHIETHLEBMELT,
BRDBSDIEHIEFEED-TERMEREHIZREL TS, COEBKHELE
L. FR2FCAICERBRERMNEZREH HME 38 STERFAICE TS
ANEDBAEEH ITERESH., L. ERFAOERVCERAAS/ODOHREF
[SX LT, BERF, BIN-BRENITONTE -, HWE. EREREET. LTD4
DDERMNLERINTID,

il

it EBSE R SR%E 38 STERAAICE TS ANEDILEEE ] (FR2F6 A)

- EBXE
-BRRBERMESZREH FEHFE 89 STERFMICE 1T ANANEEDEY 7 (FHROF4A)
FHBEEESEH M5 2030 ST HATRIIEETDEY 75 (Fk 23 £5A)

BEHBEBES LR BHE 2035 STERGEEHOEY A IDSE., ERERERE (10kHz
LE1OMHz LT, IZHIT 5 EIRBAEESHDEY 51 (FRL 27 &£3R)

BN ERHOEHEIL. ChETORERICKYBESHICSNIZEER-FIH
ERIZEKDAERANDELZDOBEENS. THLEEEE(HRK 50 F)EEEL. AK
ANDBEZLEEEEICHLETEDZENDELTERESINTILNS, COIEHEX. K
[ ICEA T AEBEHARS A4 THS ICNIRP DHARSAUDIEHBEERZEDLD
THd. HH. BERHEREHE RVICNIRP DHARSAUIZEWNTIE., IEEHEUT®
BRIFEBIZE - TREZENFRELETHAREMEICOVTIE, BEMICILEEINT
WEWNBEDELTLNS,



1.3. BRERICE 2

RERBERVRAZHERT 5=, ERMHEREHOBEHEO—BIL, ERE
FTICKDBHEELE LTEASATWVDS, CchiTk Y., EFEFEMFOBE
B, #FERBmKRFOERDHFEICFET APBRFARBEMcDERKIT. &
KEAEEHOEHEZ BRI ENMERIATNHE ',

1.4 BRORLMEICET IR

MBBEETEH, BROER - EYMEMNEEICAT IARZERIFENLE
LTS, HREDOHERIE. FEER - MXBERFCIVEEREMICRESH
5EELICWHOQEBEHA IO FQIESRB) IZREShTHY.,
WBHEBEOMRT, EROBREZEICEAIT LERMGY X VFF@ICEML TL
%, b, MIREF. BEEMGHAEOTROERFABMOELEEZERELT:
LtCHEINEZDLELHD=H. TR 19 EFTHIEZEES. Tk 20 FLUKE
FARBEFHEADDLELGY, ARREOHHOAREROBRIAICETLIMES
#T-oTCERECATH S,

1 FLURICHRBENREL-AROBRIZONTIE, 3.2IHIZTFLED
1=

1.5. BRORLHICHTBIVRY a3 az=H5—-Yartt
BEOREMICEALTIE. 14—y FEZBL T, EALTEIED
NEEHT, BALERAXRELTLWIRRATHD, TOLS5GRRDG,
TRIE. BUAODBBHAEREERURAEETOIENEETHD. BH
AT, BROBERDZREMEICEAT SV TIo—MLED-ODEERLE LT,
R—LR—=2 "R Ty MK DBEHRIZEE. EMR 2y I7ZHRELTO
BEMAHKZMN. cERMTOEHRNLGHBAROBESZETo> TS, HIC.
FHARICEVTIE., THRESERUMRENREZOERICEZ ST, &
BOREHICET IFAREZBWALITROAREDHFEZIT>TLVS,

0 PR EER A MR O HOE RIS S W TIXEIRESEAT AR (B Fn 25 B EHEZ B SHAE 14 5) 6 21 &
D 3, HEREHAIC O WD TR AR (EF 25 FEEREEZESHAE 18 5) H 145K 212
BWT, AMRBFEO D OHBIENRTD 5N TWD,

D2 ES Y RAZICETHIEMLERE, T8 FMR, %, R EOBEBIAEMTIEFL.

MAEICERSEEZ X2 72 DFE, ABRFEROOL D,

2 EBEA AR — 2= http://www. tele. soumu. go. jp/j/sys/ele/index. htm
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B2E, £AEHRRIRICHATIERTM
2.1. WHO (&)
2.1.1. WHO EIlRE#R 70>z 7 b

WHO 1%, FR 8 £ (1996 &) ICEBREHA 702 - ~ (International EMF
Project) %R &€, COTOC Y FOEELBMIL. BHERIECEIC
DWTORRERIYRVFMETHD NRERBEY 54771 (Environmental
Health Criteria, WAF TEHC] &LV S5, ) "2 FRATHLTHD, BRIC. B
HMREKEDOS B, BERARUVEERK (ELF) EB#AR (100kHz LTF) ~0(E
CEITDOLTIX, FEr 18 F (2006 F) RUER 19 F (2007 F) ITFnTh
EHC"MFEFI SN TS, 100 kHz L EDEEREE (RF) "EMR~ADIEL EIC
DNTIE, FERL64E (1994 4£) (2 EHC MNFEFIShi= A, IR#E. EHC ORE
IRDOFEFICHEIT. ARBROWNE - PHELNEH LN TILVD, FRK 26 4 (2014
F£) 10 B1BHICIEZDRF BHEHSRD EHC ERDE—EEZELANKRIN, 12 A
15 BETOEREENTTOA TS "H, TOFE—EERICIK. WELEURY
M ICBI T AREBITEFENTULAL, S, 2015 FRLIEFICRAE SN S RF
BHARE R VFMIZBICSEWVT. RFEHRDO ) XV IZET 5 REN R
SNBFETHD.

WHO &, #4EMARAEZRT EHC LISMCEH ., EELH/AICOVTIE., BRI
RCEICTI279 bo—b] 2%TL. 2XBRBELARLTETCLS, RFE
MADOBEREZZICOVTE., TELGRRAICELTI 7Y b — FAERRET
SNTETWLWS RFEMRICETSIERWHO D79 Fo—FRIE, R1.1DE
BY.) o BHE.WHO F, BRICEEFEOMLENELEEEICE 772 o —F
FRETSHELELTHY. RREERBEELUETIEK, 772 2 — FNo.193
MERBIEINFERK 23 F (2011 F) RUFERK 26 &£ (2014 F) [THESATL
%%

B BRES R 5 4 5 U 7 (Environmental Health Criteria:EHC) : (b2 ECYWHB R % ~DIT<FE L A
MO L OBEIZOWTOBEREFTMT 22 EEZHE LT, WHO BARETIT 25 &,

W BRI o EHC: Static Fields Environmental Health Criteria Monograph No. 232 (2007 ), WHO, Geneva,
Switzerland, ISBN 92-4-157232-9,
http://www. who. int/peh—emf/publications/reports/ehcstatic/en/
K E I BRI O EHC : Extremely Low Frequency Fields Environmental Health Criteria Monograph
No. 238 (3£5k 18 4£ (2006 &) ), WHO, Geneva, Switzerland, ISBN 978-92-4-157238-5,
http://www. who. int/peh—emf/publications/elf ehc/en/

" RF (Radio Frequency) &%, FIZHEHFEEICHH I D 10MHz B L 300GHz LA F O J& M HHs D B %
W9, 7272 L, RF-EHC 1T W TRkt % & T2 A #iE, 100kHz L 1 300GHz LA FCTH 5,

16 http://www. who. int/peh—emf/research/health_risk_assess/en/index2. html

" http://www. who. int/peh—emf/research/rf_ehc_page/en/

OERE 23 4F (2011 4F) 6 A, TARC DRERZZ T TUWE L TW5H (FEMIE 2. 1. 2. TARC OB)E 2 Z M)
Fo, Rk 26 4 (2014 ) 10 ACiE, W ERIMALEE T46 8 (CFRk 23 4 (2011 4F) R) | »



http://www.who.int/peh-emf/publications/reports/ehcstatic/en/
http://www.who.int/peh-emf/publications/elf_ehc/en/
http://www.who.int/peh-emf/research/rf_ehc_page/en/

1.1 RFEMAOBEYRVICETEIELWHO D7 Fo—+—F 7
No. 181 TEIfREREFE 7B o +1(1998/5)
No.182 T4 B A 4% 1 & AR~ DS E ] (1998/5)
No.183 M 4R B K BBHL R D@ RS2 E ] (1998/5)
No.184T AR DB ) X U 58411 (1998/5)
No.193 4= EFE1 (2014/10)

No.226T L —4& & NDEERE] (1999/6)

No.296 I'E5 H# 18 BUAE | (2005/12)

No.304 TE #h /5 &5 & UM EE#R Fi i1 (2006/5)

T, WHO &, EROUYRVFFED-OICHELHAREEERMY T EH, F
X 18 4E (2006 €F) RUERK 224 (2010 4F) [TARL TS, MIBEEREH
RIF. CORRRTEICETFON-REZERANICHEL., Gon-MREHEER
EFRXEOHTART DI EICEY WHOD Y RYEEBOEEICERMLTLS
ECATHD. COWHO DIARZREDFHEMICOVTIIFEFR1ITE L DT,

2.1.2. IARC Q&R

WHO DEFEM T H LERMNA KR IARC (International Agency for
Research on Cancer) I&. #kARG{EAEF (MEMEF. LEMEF. ¥k
HREMRFLZE) OESPAEOFECOVTEEZTL. TOR N
DML LEE, R1.2ISRT S 20T L—TIZHELTWLS X,

RFBEHADENAMETME., IARCIZEKYBESN-ERHE - ZREMH
- MBEMEOEMARICE Y., T/ 23E (2011 F) 5 AI2iThhf=, EMR
THBRENETD—F T IL—THmXDBRELEE/ T TDEREIT o1
R, BEEMARZFICEVT NBEMIR] 1"H D L0FHmN TSN ¥, C

5 69 ) (2, WHO A 7e U A 7 FHli OFERZ 5K 24 4F (2012 4F) £ TJ 225 12016 F£E T
WCEEFTHUEZIT> TV D,

Y777 b= MIAARGEREGDESETWHO OV 274 M CTARESN TS, (URL:
http://www. who. int/peh—emf/publications/factsheets/en/) 2B, & TCD 7 7 7 b — ML WHO D
BORMRERT DL OMEMNTTHLD, B, BIT10 —EMMRBLZbDIEIANY 7 7T F—L
LN EFE S DD, WHO DA 2R &0 5 U BTy, 7272 L, £ 0k B —E SRR
W L7ZEE, BEAITIZWHO OFR— A=V N L HIBREN D2 BERH D,

DB, ZOMETIE, HRELRHZEARTOENAMEORS OFHHRC, EEO AKX BRmEZE
F X2V AT OFMITIT> TR, Bl iE, TAa—ASSKBEEE v —7"1 TRBAERD D) I
SEESNTVWDEN, EOREOT L a— VI (KEE~DE<E) BIERAITDRD 0155 0O R
EEN TRV, HL EFTHENAMEORZAEZEIOMHENS LI DOAHADOFMTH D Z S ICITEEN LI
Th b,

v N OERE R ORI DTN ANEICE T DI TIE TR AT 2 [REIFEHL (Limi ted
evidence) |38 5 & O HIAFZE TIEIT A =X AL L L TOFHWEEHL (Weak mechanistic evidence) |

10


http://www.who.int/peh-emf/publications/factsheets/en/

O TREMGER] &(F. TERBERIIEETETIHIEEAONSLN. BR. N
AT7RARERBEF “ZRUHIBEZH >THRTETLVESIZALLGN
5] POEFEEINTWVWS, ThoDT—Fo 55 L—TDREHEREZ.
RIEMICREIICEDL A VN—DEBREICLY. TH)IL—TF 2B (Possibly
carcinogenic to humans (ENAMENHLEINELNEL) ) ~DHEHRE
SNtz (CORIPAMTBRBOFMBICOVWTEIMHAF1IICTTEFEDSD, ) o

COENAESFEIZYT=>TIX. IARC DRBIZ LY Thhi-ERHERH
R (A3 —T+ 0K OBENERIIATWD, Chik, EFEZOE
FAHROBEXICES VRV LREDO—EBL-ERIEIRE oG >-30D. B
CHESN-EFTEZORBEEARFEA LA 10%ICA>FZARIZTEWNT, #
BRBEODIVRYVLERETRBITIHIIDORH 2 -EVWSISEDTHD, =L, A
UE— DA VHEREZDEELSIL. NATREBRENHDEDIZ, Thid
DiEHDHEND LSIIREMTHY . BRMGHERIEITEGLERHER/L TL
% P, £z, BEZEHEICOVNTL., EEORITHBRBELET/HEL
LD, AHOFEREL>TEY., IRCOT—F 55 L—TI%, Bohi-
MREETNATATHBATSHIZEIIRBETHSE LT, BREMINELT
L5,

Z 0 IARC OFEMNAMETHMIEFER 23 & (2011 &) 5 A 31 HIZAR “&h.
WHO FChzx=+T. TDEHG6 A1 BIC, EFEFEICET L7707 —F
No. 193 DE#H %1721 COHRTIE, NEFERENBENGREVRVZD
EodhESIHLEFMTHHOIC.CNFEFT20 FEULICHIZ>TEZHOWE
NITHhTEFEL-, SBET. EHFEFEEAZREETHIVD L LIRER
BIHISNATHWEREA, | . TEIMEBRHAROBRICDONTE. RF BERA
DRIMIEICETONAVRIERAGVWI EEZ—BELTRLTLS] &&
NTWE—AT., MKEBOYRI LREIEIIAEI>I-E20OD, EFE
EEADEMmE 15 FLYRVHABOEFTEFEFERICOVTOT—2A %L
CLlF. EFEREFERLNER )R VDI LEIMENDETHLILEFLE
ZIELTWET, 1 ELTWDS, £, ELPARLUNLEO-RBEFZEZH
BT 5 EHC DIEREEESHBED T ELTWS, BHE. 779 +Y

N D EOFMB RIS,
2 RZEEA  HHBEROFRE DRRBEREZHA~L D ET DI, KD T 2ERLSNDRE T,
WRDRENHBEELEZ TV DL5E. TORTFERBEFL VI,
2 INTERPHONE Study Group, “Brain tumour risk in relation to mobile telephone use: results of
the INTERPHONE international case—control study,” /Znt J Epidemiol., Vol.39, pp.675-94, 2010.
24 TARC CLASSIFIES RADIOFREQUENCY ELECTROMAGNETIC FIELDS AS POSSIBLY CARCINOGENIC TO HUMANS
(2011/5/31 f1F TARC HEFERK)
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— bk No. 193 (. Tt 26 & (2014 &) 10 RICBEEHNITHOAEN. COR
FRICEAT DECBIFEE SN TLVAELY,

F1=. ICNIRP (. Fpk 23 & (2011 &) 7 AIZHTLIELE2L—FXT.
IARC WR#ME LE-EFHMADNFEFTORRL, EFBEFONESENAZE
BEETDARNEIERTLILOTHAHIEHER/LTLDS Z,

1.2 IRCICKDIEDAEDHDELEZDELGHI

REAMDABER VST EEE BEF2EHR [980 ]
TL—7F1: IO LERE. BIE. RMERE. REEC. BRRAR (28
KBRS £) . KB, HAR CRE 100~400mm) . %50 R%HEET 5B

BETEE, TARNX b+ (2]8) . hFEIOLRUDFIILIES
M. FIS5 X220 RUEY, RVLTLTEFR, T4—E/LI
VOVUHEAR, YOOI FLY., BAKRKKRFELR. HFRYEL

(Carcinogenic to humans)

E &5t 116 ]
JNN—7F 2A: FOULT IR, BEHEEY. LI TE, BRURXLZETR
BELLENAELH S REHHFE.ISVT7. TESIIVOATIFLY AHBEDRIF <
(Probably carcinogenic to humans) ABHDENT OWEET & &% 73 18]
JNn—7F 2B: S, B, AVYUL, a—E—, EW. AFLKELEY. YOO
BN AENBDBHIE LA RILL, BEBRER. AVIVIVOUBAR, BRARERR

(AN LAREELISDHLDEED) G L

(Possibly Carcinogenic to humans) &3 287 18]

gn—7 3: BER. BHR. BERRER. BHRL. BB, 8. H Il .
B At E ST A7 LN B%. TTR. KBRUBHK RIEAW. BlMEENE L

(Unclassifiable as to &5 503 &)

carcinogenicity to humans)

gL—7 4. Hh7059 8 L4

BEE L EMNAMEE N [1 %]
(Probably not carcinogenic
to humans)

(2015 & 3 A 23 HIRTE)

2.2. ICNIRP Q&

EREESH KT EZE S ICNIRP (International Commission on
Non-lIonizing Radiation Protection) I&. JEEREMEHR “DRLMEIZEL.
BHRBHREPME (NEFIELKBOHBHA FSAVDERTE) 175 =HITHKIL
SN-FEEFERTHS, FITEARICESONTHEICHENGZRWICED
WEREHZIT5>-O. EERILOXERFZITT . WHO PEEBRF - F5h 5

% Swerdlow AJ, Feychting M, Green AC, Leeka Kheifets LK, Savitz DA, “International Commission
for Non—-Ionizing Radiation Protection Standing Committee on Epidemiology. Mobile Phones, Brain
Tumours and the Interphone Study: Where Are We Now?,” Environ Health Perspect., Vol.119 (11),
pp. 15634-8., 2011

%6 TCNIRP 2SAT4E9 5 FEBHEMBRIZ, Oz 7205 3PHz £ T (EN 100um BLT) OERA (7 ER R
~EEAMRR) L T A R < I (20Hz LU O BAKE I & 20kHz BL BB ER) & E e,
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DEMORFICKYBERZREEL TS, WHO (X, ICNIRP #EE 41538/ \—
fFr—&EBRITTHEY. TORTE LI-EEHBSRDOANKEA A FS 4
VE. BEEZEVLEOEOOFERELTAKICHRELTWS, 1=, EU &,
BHMAOLARIECEICET % EUBEENE 1999/519/EC (CHE VT MBERE
[Zx LT ICNIRPDAA FS 4 U DIREAZEEL TV, TD=8. BRE. BX
MEFDIZ, BRZETCHRGTDZ K OEM ICNIRP 4 K5 4 > % AABLE
D-HDEREEEL LTRALTWSEZATHD,

ICNIRP [&. 300GHz ETZXE LTS THHMICERT 2EMED AKEL
BEICEAITDHARSA V] ZFERI0EFE (1998 &) ITHITLTWLWE Y, 2D
56, EEKREMA (1Hz -100 kHz) [ZDWWTIE, FR 22 F (2010 &) I
WEMAFEITEINT 2, EH. ZOICNIRP HA KS4 v OREF. FIZIEL
B MENOESZEEFA-IOEINTWLS, F=. B/ERAERIBMERL
NDOANEZEORREMEICOVWTEHERERFANTONIA., RHEDHA KA 2L
R#RIZ. HA FSA VDR E LTHRAT DICIETHEMFRAEEIZTH L E
LTW3,

ENETEH., COHEZZMTT, FRL 27T F (2015 F) 3 A 12 BIZCEK
BIEHOBE ?Z21ToTWVD, COREDKE. $FITICNIRP A K54 UV F
FTEINTZFRK 22 F (2010 F) LIBICRR SN AR/ ERMRICRFAEITL.
COICNIRPORBERET & 5 BHEMIWEHEEBICHVTELERERSL
TWHEWERHERMAITTWS, TD1=®. ICNIRP LRk, BEA & RIEER U
NDOANAFZETIEHEDRME L TIEREAL TULVEL,
100kHz U LD EREEHRFICOVNTIE. BETEHSI SHEFRL 10 £ (1998
F) DAAKRFSAUBEUMTHD ¥, §%. WHO O RF EREFRIZEET 5 EHC @
EAIZEHLET. COERRBHMARDAA FSAVIZTODVWTEHRESINDSC
ENBREFESATWS, 2OHA FSAUARESINERIZIE., BAERDER
RS OBRENERIZOVTEH, BREAZTSIIEIDBETH S,

. S0 ICNIRP MEIM D EFHI KX U, ICNIRP L R#RIZWHO AR ICZDH
A RSAVEHRLTVWIKREEREFES (IEEE) YOFMIZ DLV TIL,
TE1ICEFEDHD,

27

(3£3C) http://www. icnirp. org/cms/upload/publications/ICNIRPemfgdl. pdf
(Fn3C) http://www.icnirp. org/cms/upload/publications/ICNIRPemfgd] jap. pdf

B (FEX) http://www. icnirp. org/cms/upload/publications/ICNIRPLFgdl. pdf

(Fn3x) http://www. jeic—emf. jp/assets/files/pdf/whats_new/LFGuideline2010_Japanese. pdf

¥ SRR 25 4 12 A 13 BN EER TEEMDIESRETOED 51 IS 2 BB EHEES A
%2009 FE0> ICNIRP DFEBISLEIZE W T, 1998 EH A R T A » ZEHBIZBET D 4B H D B2 72208

TRREHLITHER STV RN E DR EZ R L TV,

31 TEEE: The Institute of Electrical and Electronics Engineers CKEEBEREFFE)
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http://www.icnirp.org/cms/upload/publications/ICNIRPemfgdl.pdf
http://www.icnirp.org/cms/upload/publications/ICNIRPLFgdl.pdf

2.3. FE (itiR) o EBRHERVOF LD

RTE. WHO (L. ICNIRP XIX [EEE DERE L1=HAM FS 4 D DHEAZELAKICH
BLTHY.,. BXRZELCZCDET. TOREHEICEI L 1= ZMRR AT
hhTWb,

ETEEEMBORERICHT HREICEL T, EU mMBEOXFE 3203,
ICNIRP iA4 FS AV DBELANEXZBKHEDEHEL LTHEALTWS,
—A. BMO—H0OE Pk, TRALOOORE] ITETDIEZH 4L2ES
BB) #RAL.ICNIRP DBE LRI L YEE L WEEE “OFREL. 2 £ HEE.
EEMERE. ZERERZORLI) 7 TOBRLVFIREZEALTS, XE
[&. ANSI**IEEE DREBR U KE MRS EITEREEZS (NCRP) “DHA K3
AVERALTCEBHARESFORANET-TLEIN., ZLORAKREFTIZE L
TEEEEL ICNIRP OIEHELZFERETH D, FE. AT, R—F 2 K,
TILA)T7EIE, BHEABRECENFTEICOVTHAIZEL VR ZIT->T
L5,

EEEEHERMNSDIECTEICELTIE. BAZETIZELTOET. ICNIRP
R U IEEE DIEEHE 2W/keg &M E L TRALTWS, XEIL., [EEEDIA
HEEHE 1. 6W/ kg ZERA L THY . IEEE OIESHEN Wke IZEF S h =R S
CEWVTH, BHEMEZEELTLAEL, BB, AV —TU0I5VRIEHE
FamEAROECEERROEAZHELTEY .. NILX—ERBBFEF
HAEEERRADORTEZZLELTVEHEE, HEDORFHZHRITTVWEIEL
BET S,

LFEORH T HEHMTBRICOVTIE, [FEE2I12FEH 5B,

24. BEROBRRTCEICATIERI—-FT+2—r28 (GLORESS
BHMAORBREZEICEHT SERI—T 1« *— &5 (GLObal Coordination
of REsearch and Health Policy, LLF TGLORE] &ULVS, ) (. EEHA®
HEZHLICLZEHME L TEBE—ERESNS. BEROEAKREZEICET S
EREEZETH S, GLORE (X, FK I FICHEAEBOEUMNFIZCKYBREBED

OER 26 4E 3 ARBUIE, KE, 77V A FAY | AL U AV =—FT Y T4 UTUR, AT
—. FTrw—=0  FTH  F=ANIT, Fxa NAHI— N—<=T%k

IR 26 4 3 A RKEBIE, X —@EABIF RO 3 HURBUF, AL A, A X2V 7 ¥V y, /a7 F7T
5

MOLHEME  RREEBICBWVW TR, BRECKEOHGNC L o TED bV HRIE A2 [JEHEMHE] & RFLT
50

3% ANSI: American National Standards Institute CKEEZEHEHS)

% NCRP: National Council of Radiation Protection and Measurements
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“EFCRESNEARBHIIRREMARRAZANZLLTHEY ., FRITEL
YDEUA, FRIBFELYRKENSMLTHEDOHIZES-IDTH S,

C® GLORE 21X, BAZETCEENEMR - THREANAHEL. RFOHR
RRRVEEBFICEAERDOERFICOVTIHERRE - ERRMEIT-T
W5, ENEZETCESMERICE->T, BHFADORER X VFE - EEZE
BREOGREATHELTWS LETEEGHRRELG DTS, SRED. EN
EAoBIBHICSE L, HEDEMZL TS ENDETH S,
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BIE. £AERRRICHATIMRORIK
3.1. AR H T 2 ELARORIK
3.1.1 RRAMICHITIEER
NFET.BHARICLIBREZE -EAREZEIIOVTOEL OMEMEL.
ERNEERMEZMERTICHRESIATNS, T, EEEMAABCRER
F#ENS., ChoDHMREZHFEE - B LAZLE 2 —XELRTEIATL
%, REIZHWTIL, EIZEU @ SCENIHRYAY 2015 FEIFER L= TBHER~D
FLEOBENRBEEZEICOVTOIRE ¥ 25FLLT. ChoOHMERK
RRULEA—XEZMTHIELIZEKY. ERNOMEDRIKOFTLH E
Lizo 8. SOH T, SCENIHR SEF DR EMAMICSIAL TS, £z,
BIRODWICHAWEXEMFOFERIL., (T8&IITEF LD,
BEERXORBRMEE (2007 F) UE. E<L<OMBRBIHVHESINAL TS
N, ABRETEH. UTOBERZTMOMIHFICERT I8 RLTDHILIC
KU, INoDOHARFBRELHBIEL =,

(A ABHRRICHT IMARRNETMI S LTOEER]
OE BEREICEHEIT HHBAFHFMCERSh TS L
FLEEFGHICETHIERAREL TLANEMNE. YR VFHEIZE
WTERITREMRBERTHIDNEI I EZHWIT A-HDEELER
THhbd. Y. M. HREFICEICEEZRZTOAEDEE. BiR
THEONEHERZHERL, BRI HEHICE. E<EEFHICEHY
LHEBMNFMMCHRABSINTVWEIIENDADOEH LS, ChoDIFE
BOBBRDIF+HLwmXIE. EHROEREZEICEHT HIERAKSF %
ZEITLHLTREREICREODNEINETHS.
Q+HGIE BFEMBENE SNE=-HMRTHS &
BEEMRICENTIE, BEMICEK, REFTOBERPERZEZEL T,
EFIARIET HRTOBEYGEARICH=Y, ETOEELZIL S BRLIE
RENDIENEFLL, TDH., BEFOBRIXVICEYT S8
RIZEWTIE, DA< ELBHAORERMLULEIZOE>TECEEIC
BE9d 6T —3NSEBTEHENEFLL, LAL, XL EFFMIE—

37 SCENIHR: Scientific Committee on Emerging and Newly Identified Health Risks (B8 OVEFrHiIC
FESNDMEEY ZA7ICET2RFERER)  HBOE I ITH I FE S - BB 271250
T, BEW R m A0 M ATV, BUNEZBESITIRE 217 5 M, ERIc W TH, EMpicsY
27 FHl O R EWE LTV D,

3 http://ec. europa. eu/health/scientific_committees/emerging/docs/scenihr_o_041. pdf

PAERBRT  HEEPREERIMO P ORRE RIT TR, AV=XbDZ L,
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http://ec.europa.eu/health/scientific_committees/emerging/docs/scenihr_o_041.pdf

fRIz, BERICHDFERETHY . BRATOEXSEFTMITHERTR
Ex2<B8CERAIH D, F-. IRAREDORBICE DL HERIE.
BE “ICEERYZEZETIOEEIND, TNODOREIK. ISR
BHE "CETARELGEETHY. LYUSDEHRULHERIEFEZFI
Ry 5L, AIRRGRYRERRICEBELEART A0 ELTHL
PUBETHD, BH. BRUHSTRERBRAOECZBREINE=HETA
LHE=., DI FERICEDIFEICODVTHHAERZRFAT S0
BERBECODVWTELIENIDETH S,

QEKBLAMBEREADORELOARBRICET S0 HABEYICSHhT
WwWadoe&
EEMROHARBXICENTIE, BRBRICET SREEAAEICE
H-oHch, TORREBERDOHHIEBRBERNBESL TS &
AREFELWL, §4bE, X TRHWIEYZEMGFTFMERNAED L ST
EERES “"HOIVEREANRLEZERICEHRECENEELF
FRA2DNFICONT, BAICER., ZENGSINEH DK, 5 < 5T
SNBIRETHD, B, COEIBAMITRIFTEIMIICENTIE, %
B POBRNIBESNTNE I ENZ VD TORERITEEMEAEL
LOEFHMSNDEENH D,

3.12. MERARRERAOERERZE

(EHZEESR
WMEICHEFTZEBRNAME#RE (IARC) XIFZEE#EINLBESIA TS
EEBEORF I EICEHT IEFMROFBRIE. KEFD) X VEMIZEL
T.RZEMRNE L TOEI L LIIXEKARELTREMLEIDTHD, F1=.
BEHMERVEBMUNDNA, TLEHLENENAZETCTOMOERERIZET
VAU DEME. WERATRINTULEL,
CNETOEFEREICEVNTIE, EHFEFOANE—21—F—ITH T 50
BiE «LHEMEE sOUXRVEMICATLIBENRIATL ., LML, &

0 AEE LRI o e BRI L,

HSE B R PRAFZE (case control study) : JEEMICIZEIT 2 FIEO—D2T, MR E T HEBLHES
BT 28 (GEGD) &, EFICPTZENTH IR RLERDIEBOHELAF L TV RWVE () o =-o
OEMZ IR T 25D Z &,

2R  EEREAER EREE LTS R LD LTV, FRSCEREED D FELE LT
HERNIN TONA D Z &,

BOABE  ARIZBEETH D DI, BEEHESh DL O,

“ AR IBHE (glioma) : BXOMIRBMAL (77U THI) 5 REAT D EMEMEE,

O REARRAE - BRI O D ZEORRICED BN TN D Y 2 U E B REAT D BRI,
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EDIR— MR SV ERRHREERICET AR CICEDI L, @iER
FEICEAT 2RO ENS LSRELYREMBLDEL>TETVD, BE.
HEaEEEOREDAREICONTIE, FREIASHEDERFR ST
AN AN

EEDHMRERICEDBERTE. REFUHENEYICHESINLEZLDICERN
EFEAEDHRIZEWTRFERRECELRES EOBEEARDH LN
TULVELY,

Ff-, HEAMRICEVTE, BEEENE "XIEIFECSHE HERECEEL:
ZLOMBABMESNTLED, BEAEOHRERRRIZEWNT, BRAAF
A VDHBEUTORF BHREICBIZENTE, RBFEESAGVED
MmN BHEINT NS, 2L, —MoMEARIZESNTIE, fHEHEUE ©
DEWVER B LI-RBREHTICH TS DNA SHOFRREIL P oHigk >
DELENRE “ShTEY . SERORIE - 2FHVEEN D,

Q)ARRERUMBREERPHLTEE

HERNDEZICHAL T, RIEDEFHRCEEARZHRBELLER. RF
BHAICEICHET 2MBEZNEHREICOVNT, BRRTHENERIZETE
WEFREON>TLWEWVWEEZ LN D,

HELESY “HMERRICEL TR, EERUVERFROBMEAERICOVTS
COMBEMNEREEN., RFEBRICENREBCEEZEZDH50D LA
EVSHENERINTE L, REOHRIZTENTH, RAHkDOEREZE ]
EHRZCRONE, LOLAGNS, CORKEOEILF. WIFhitBEDOLERE
MEHOHEERRNDILDTHY . ChICLHBREZEFEESATLEL, F
f=. ARIDRMEEE~ND RF EHFIL EORZEITEAL TIE, B R TIEHE

46

47

48

49

50

51

52

53

54

55

56

73R — MFZE (cohort study) : EFMIEDFED —D T, FEDOEM (ak—bh) x5 LT, E
MBIz R 2B oA FiEDO Z &,

Frei P, et al., 2011. Use of mobile phones and risk of brain tumours: update of Danish cohort
study. BMJ 343:d6387.

Deltour I, et al., 2012. Mobile phone use and incidence of glioma in the Nordic countries
1979-2008: consistency check. Epidemiology 23:301-307.

B5EE (Genotoxicity) : DNA RYutaffre & BEHEZH S WEHICHEEZ RTTEAOMHEERLH S
DT &,

FEEEE BEEFEEUADIEHICL VBN AZSIEEZTIEHOEERLHEI O Z &,
BWEROBIEIX TRISZ b0, EERETA T A »OfE#HEz LRI b0,

DNA 8 D RZ25E4 - DNA & ARk 3 2 $HAY UK & 415 DNA DHBFD Z &,

Franzellitti S, et al., 2010. Transient DNA damage induced by high—-frequency electromagnetic
fields (GSM 1.8 GHz) in the human trophoblast HTR-8/SVneo cell line evaluated with the alkaline
comet assay. Mutat Res 683:35-42.

FSEMR (spindle) @ MR A DOBRIT, YR & & 5y S5 MBI 20 B S 2 HEIR O R E IR,

Schrader T, et al., 2008. Spindle disturbances in human—-hamster hybrid (AL) cells induced by
mobile communication frequency range signals. Bioelectromagnetics 29:626-639.

PR AE PR - A R ORISR D RE 2 R & S LB D — 4 1,
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BEFHGEIALE L TERO N DRI,

BYERHRCTE., TELTIYVRESY FERAV., BRAGBIEESBFHIC
FHRRZAL T, ZLOFHEENRFESA TS, EFEDRXIZE T
. WO DEERREIHBESNATLEAN, EALDBRICOVTIX, B
FORBRREDT—HNREOND L. FEELOBMRICEVTERERA A F
FAVEYEBVILANILDELSCBICLLDBERTHSCLEERT L. B
RCEIEINGRFHEANE LTREOONIEREICE ., SROERDRAN
HWETHD,

HMREXBHAETE., ARREEADEZE. HOIVEIHRRERBDETICH
LTOEEFMIH L THERLELGEST -2 ERIHREIBESATULEL,

R &fE-HEEEHRE~NDZE

CNET.BEFTEZENCDORF BERECENBHEOETEHKAEICTT 55
ZICTALTEKORENTONTELN, BFEOHARERETHEFTATA
SEREFRONATLGL, EHRNTHFREIHFRICH L TRFEHRECEE
To=HR YICEVTEH, BEHLEZCOBRBEEADS LAPHIERATREN
EFEHORREHRELTLDHLDLHDH. LHAL, ChoDHREF, [E<&E
DAERIDVTHELHLEFZ 0N, BEUEFICHL TRIAPDETH
%, Ff-. RF BHRAEKBICI 2B TOREBEE “"HL|ESNATLSA, RF
BHRAUNDOERICLIZEDTNREEZHBR TS TLING E, BRORAE
ABLETH D

ZToft, MNREORE., FE. BEANODEEICETIHARICONTE. 1L
DHDBHEDERI/BESNTIND ¥, LHAL. ChoDRERIZTDOWVTIE,
BEFMRICETHIRBEFOEENATR CICLEEEEHBRTETLEN,
TE, MRFERICHTIRANDETHY ., BRFATHENTHRFHEINE L
TIERBHNELY,

(4) E R LA BUE
57 1k 3 DL M E AT (P42~) &R,

38 [k 3 DY EIT (P42~) =5,

¥ Frvw—7 OENHE R — MFER, BHEFENHABE CTOoTRENLAETN/ARICE VT, WV
K OMOITEIMRFEEOHIAREN LR T2 L OMEEZHRE L TVD, ZOMEICOVTIX, 4k, &R
WFZEDFHEOZ G, EROFIAEZICETIMEN/YEFIND, 2B, B¥BEED [ 2GHz B2
LSBT E D2 MMRITOIEDWMORER OCHEIE~DORE ) S0 WERICB O CIX, TBHEFY & pE
THERR STV, £, MEBAVRER L7z EXOLZEMEOFMEN ) (cBWnw i, EikatE (b
B) OBFIZ BEEOFAMMNAITONTE Y, JBIROEEWINEITRELFEREUL T TH D Z EDNHRE
nTWn5b,

00 ABHNA T R (recall bias : @EOFLEEZEWEZF (BkE) BoEHEIEZXRS LIk =
T—, FRZ, EFHEOFPHERNR LT IER~DOIF BEEZLBELCLEI 2L E2HET,

19



RF BERECBICIYVAISHDRER "DELDEESND. LWhwd TEH
BEIE] T2V TEH. CNFTELOHARNEDONTE -, TALDHER
[CEWNTIE. RFEEFRFICEN N oDERDFEERTEE L E WS FERAT
ShTWd, Flz, BFBESNEBET —FEFRT 2RV A5
i O0HER o b, REROBERIBREESA TS,

RAR B o HEM) XCECEET HERICEALTIE, ChFETIC
HECEBINIZE FEXRRELEZETSA YV FE "EROBRICEKY.
FEIRFIE & RFERRICERBERE GV LEDBERMABRAIEM ToN TS,

R (BE oHHA) FCECEETHERICEALTE, ChETO
ErZRRELEBEAROHERMN o, RRBFREZRT EALGHFAEIHIL
EEINTLEL,

3.1.3. FERARK (IF) EEROEREE

mREIEK (IF) "ERECEICHTIHEIE. BHRATERBRT 2N
REMTHY ., FHEFMUEHARLIEETHSI D, VRAIVEHEZTS
[CIEF+2THD. CNET., BIWERERICTK Y., 20kHz~60kHz D REK# I
BT 0.2mTYETOHRICx L TIXRBRICHT 2EFHE AR SAEL
CEERLEMRER “NRENATVLEN, TRUNADRRKIZONTIES
BOMBENEENDIERTH D,

Ffz. §%. TAVLRABHER LG ETHBEREMREZHERT 2HBOE
BIckY. BEZARBTOEMRIEICENEMT I EAEESINDS, TD

OB  BERENFZADIERDOZ &,

62 X & fi#AT (meta—analysis : Y. L TITON T EEOMIET — X #INE - A L. B FEZHWT
fEAT 2 Z &

% Roosli M, et al. , 2010 . Systematic review on the health effects of exposure to radiofrequency
electromagnetic fields from mobile phone base stations. Bull World Health Organ 88:887-896F.

6 Augner C, et al., 2012. Acute effects of electromagnetic fields emitted by GSM mobile phones
on subjective well-being and physiological reactions: a meta—analysis. Sci Total Environ
424:11-15.

% ZHE 7 74 Rik(double blind test) : #BRE DB VIARIZ L DB (BIEMFR) 20BET 5701,
KEOWE (BE/BEOKR 2 ET) Hx ., ERE -HHREOCLELOLLL AL TITHIERDO Z &,
% Tntermediate frequency (IF): 300Hz~10MHz O & EH O ER A2\ 5, Z OfFEB TIX. FIT 10 MHz
PUF 0 )8 B 3508 I VE ] 238140, — 75 T 100kHz LA o J8 508 CIZEBVER ANFN S 7=, HIE
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ENEMSF 28BNz, 1) TERRITIL—T(448). 2) BEFEHRIIL—T (10
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NETHEIMITONTETVS R 1. IC.BHEREAREZEOETLFMEELEFE L O,
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Commission) RELEEIZ—ILIAHhonIT 18
EEET)
=X 35 KA Y IStH#RBh & (BFS) hF5. 2 TIZE/REAE
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ICNIRP @) RV FHETIZ. FEEBMBABRANDANKIEL K EEDTME (X< T|EFMME
EEEARDERZEOEREORE. HROFMETS. HROFMICE T
(. BUGHARDER, BULGFIBECEISHARANBOFED-HIC, BEFMAEH
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Fr=. ICNIRP HA FS 4 o TRHEMER - FEERICETEISELALIREH
TW5, BREMERHTEISELANLICHLET 2EBEHOBHABRERHOIE
BHICEMER - FEEROAEZELLVEHARELANILARINTLSA,
ICNIRP 1A RS54 U TIRHEETIEMRBEDSELANILNRINTE ST, REI
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ICNIRP A FS 4 > DBHFT SARHIREILER L0 ENF Y DEED 10g fH%E
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SAR DARMIE 1998 FEDHA KT A4 VIZIEBAREICEREB SN TR 1996 FIZHKT
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WBHIENRINTLS, ICNIRP A FS5 A4 UhFITINT: HWIEIEEEHA K3
A UTIIBEMSARZ Ig FHETRELTHY AMEBEAA F54 0 OHEENE
Ehof=h. D&, IEEE 4 FS5 4 > ORFEMTIL ICNIRP L@ L 10g FHDBE
MSARMNEESINIzFzOH. BHA FTAOESMHEIFALELTLS,

—H. RERZICEHBEASATLWEWVWI EICEENBETH S, [EEE TIKEEMD
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EEEL. A FSAUHIREEEMLTLSDICK L. ICNIRP TIXENILEED -
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OHEERLAA FS4 U DEEHEEFRELTETVS LN S,

4) ICNIRP > Z D fth D Eh[A

2009 F(=F TSN 1= ICNIRP OFBAXETIH. SRAKBERICEHT 2RHTOHE
FRELTMNROAKRECEERSEIRY EIFonTWNS, £ T, BBEER
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DEEQEME—HRARICEEINTINS500 0%DIEFFEBICLENDLEERT
ZEHLDEDRBMNRENTIND,

Fr. 2001 FIZIARCHAZRKEHADEINAME 2B LFELTLEH, FFIC
FITSMfz ICNIRP DL E 21— T, [ARC NRHLE LE-EREMEEETINFE
TOMRBERIIEFEZOREBEERNAZETET DN EIZRTILOTHDH LR
wWLTWL3,

ICNIRP [E 2013 FICTHHMBZRmML . TAETH-E-EODEEZER (SC1:
ZE, SC2: &, SC3: I8 - T, SC4: %) ZBiL L. ICNIRP MEEIICHKSE
FB5EHIELE SN Scientific Expert Group (SEG) # >/s— & {ERIMD ICNIRP
DF7OTxy MIRET S Project Group (PG) ZFE L=, PG AUN—XEEE
REBE SEG A UN—DOEEINDS, SEG AVN—FFRESKFTE LRAKRIZ, E
EFRLUNORILGHBICAET 2EMRIL., TRERKFTEOREICLYEHESN
%5, BE. TZERFEICIENICT OEBEK. SEG 4 »/3—IZ(F JEIC DKRARK.
JNIOSH DRFR . AT XKOFHEK. EREXOD/MEERNMELEIN TS, £1-. 1996
F~2004 FICFEBROZRENTEZEESZTEZHEOHTL S,

ICNIRP A RS54 VIEEHNEDERHEEH OCRINIES - BITFDOHK L Gt -
EOEBE#HRA~NDAFREISEHBEITRBREATINS, LI=A > T, ICNIRP EENZEK
DENSDEMRNESMT S5 LIE, BNEICE T 5 BEHRRG & DOBREHRERD
HAFSAVDBRWEELSBHEL-ARLGREEADEOHIZH, FEICEETH
%, CO=6. HRBFOFR® ICNIRP FEI~DXIEICOWNT, BV EOREFREEAD
BEHLEXENEFEFND,
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(4) IEEE/ICES \cBAd 2 8#
1) [EEE/ICES =
BHMAEALRL2IZEH S IEEE BB Z &% (IEEE International Committee on

Electromagnetic Safety. LA IEEE/ICES &LBEFR) (L. 34 HMFZEERH LU 95 Hifff
FERODZOMLEEEINTWS, FIEFESKOBSHTMICETIERRAEE. &
E(F 0Hz—300 GHz DRIRBMFDBEMREARTEMHICET IERRBZREL TV S.
IEEE/ICES 95 iR ERICKYRESINTARKEMICEAT 54 ICNIRP 1 F
SA VR, WHO FICKYSRBEINLERRETHSH, [EEE/ICES . 26 NEHF 150
BDAUN—DERINTEY., ICNIRP LDOELEESRLE LT, EXERMLDA Y
N—%FFATWDELEFOEND. £z, [EEE/ICES 5 HMfIZERIE. UTD 6 DD
INE B (Subcommittee, LLTF SC LI MOERIN TS,

SC1 #&fifr, FHeE. 5tE

SC2 FE. MEHEME, \F—FaZaz=4H—3>

SC3 AMKIF<KEBEDREL AL (0-3kHz)

SC4 NKIECENDEE L AN)JL (3kHz-300GHz)

SCO mAKEDREL NI

SC6 KA RYDETILE

hoDffiky. EHRZLICELTIENHRE. 3ODO#HEAE. 120HA
FoAUENRETEINTLS,
® [EEE Std 1460™-1996 (R2002) . #EH#M LA L L UVERBEDF5IE
® [EEE Std €95.1 (2005) . 3 kHz~300 GHzD ESZE REBEHA~NDAKIL L EIZHE

FTERELNILIZDOVNTOHIEEERE

® |EEE Std €95.2™-1999 (R2005)., EEFE KT ~IL¥— RSB Y S IEEER
#

® [EEE Std €95.3™-2002. 100kHz~300GHzDEBEHER~D AKIE RIZET B BEH
& UEH

® [EEE Std (€95.4™-2002, EEZRVWRARERXRICETAXET VT hboDLE
IR DIRFEICE T HHRE

® [EEE Std €95.6™-2002, 0 Hz~3 kHzDBEHA~NDAKIE BICET H5RLLANIL
(T2 TOIEEERRE

® [EEE Std C€95. 7™-2005. 3 kHz~300 GHzO R F&£ 704 5 LIZEHY 5 IEEEHE
%

2) [EEE® Y R 7 &
IEEED Y RV FHBDEZAFICONTIE, HIZIE, 1EEE C95. 1 R MATF A1 L L.
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BEOMFERE L THRRASEN TS,

2005 FICEHE STz C5. 1 DBETIE. EITXBY—RAT—F 5T IL—TI2H
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CE)RRM D EEABEMBE EUMBEE /LY z—) IZERND SARIBEDHEICEHL 5T RETTE
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EYLE - 77 HE(2010)
GE) 2010 FRHROAEERICEDC,

(%) BETEFHREOHRKD SRE-—EXROVIITHA
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CERTUTFERER | -0y BEEET VT ORBHMSHRICK| RICET S (2010| - NRPBE1E (1993 /) (X | (2002 4) (2013 &)
AR ToTTE | AEZEOEETHEICHT HEOES 0.1 MHz -|5) 2004 S EELE
B ARE (2010 46)  [300 GHz) (2009 %)
Jyavtil: 0.1 MHz~300 GHz
B | ARECE 0~300 GHz IS5 KL 10 MHz~10 GHz 0~300 GHz 0~300 GHz 0~300 GHz 0~300 GHz
#E 70y 0.1 MHz~300 GHz
BEE<E HERL BELL HER L 0~300 GHz HER L 0~300 GHz
Y3 LETY (*ﬁg‘*olg)ﬂfm | EN#EH:0.08 Wkg, T35 KL :0.001 Wke 0.08 W/ke 0.08 W/ke (*ﬁg‘*olé)wfrfm ' 0.08 W/ke
BB o - . . =
BEER- R EN S48 - GEFBERFTEEE) EN S - - - EN 40 - -
SAR ORTFEA | 2 Wke (108 T 2 Wke (108 F8) 2 Wkg (10g T14) 2 Wkeg (10g Fi) 2 Wke (108 T8 2 W/kg (10g F49)
JYawvti: 3V/m 2.4 uWem?
B 2 | FIURILGEET): 21 V/m, 113 uW/cm? ) ) ) )
p 900NHz 41 V/m, 450 uW/cm ISR (E—7): 3V/n 2.4 uWon 41 V/m, 450 uW/cm 41 V/m, 450 uW/cm 41 V/m, 450 uW/cm 41 V/m, 450 uW/cm
(iéiﬁé oAy EE—7): 3V/m 2.4 uW/cm?
PPy 7"‘)1‘7“&»: 4.2 \/m, 4.7 uW/cmi
foi;ﬁm’?z 5 V/n, 900 uWor | 227 tﬂ?—i;; i.gzvc/”&]y 2‘2157“;%%2 58 V/m 900 gW/em® | 58 V/m 900 uW/om® | 58 V/m 900 uW/on® 58 V/n, 900 1W/cn?
ooy E—7): 3V/m 2.4 uW/cm?
- 2000 LI ICNIRP| - GEH(7). (B—7) (k. HEHT7 T TORMES |- SUT S TERE | -RITERAICL Y, 5| - EEEEELE0ET | - L AL OEMARBIOE
54 BS54 U %HEM E|RiE. E8—7 27+ O8REERT EAEEE M (2003|EEOEBE & HRE I | WBBEOEE L BB |HAE < EORHILE A,
. U4 1999/5/EC 125 | - T 2 wtiL: B—ELIZ3HOT o 7+A% &) , 2006, 2010, 2013 |ICNIRP 54 K54 881 | & ##5 (2001 ), 2008 | #hishi= & U (£ < BIEREDE
" 3<) BEEVHOHIRET.5 V/m (900 MHz) EEH, 26/3G: 5V/m LL|HHHEh TN FEEEF, 2012 FHE. W[ ESFZTbhTWS

-JnAaY: 0.1 MHz - 300 GHz T—E® 3 V/m

-
461 V/m AR

FFIZHAREE EBIR
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2.1 &H

(high) DEKEHERS (3)

E (i) £ AL R 1327 XYy ARL Y =4 R—
EHRE- B - I RILF—- REMTIESRES. R -#mEHNE (RFHEER). TN g . e o s s
S E O BT BEE (BER) . RRE. HREE R Fy ho—o4. gug, | TECHEEREEE | s | hawn
ERNBEE (DREFER) FE-HEBERE BE - IRL¥— - [BEEHE = ) - SR R= =
R D NEIFLE IR YOI E AR B H AR YOI PYCLA]
b BEECE HEGL R B HEGZL #E (BERHD R BRI R BRI
P p— ICNIRP+RF (E#ER) T |EUBEREE(ICNIRPHA RS54 >) | EUEBEREE (ICNIRP A4 K54 ) + EUEESEE o o
ICNIRP & L R )LD 10%1E | +ICNIRP & L R JLD 10%{E 74 & ICNIRP % L XL D T0%1{HE. 60%1E (ICNIRP 4 FS 4 >)
CEHEEREE (1983 E) | BR. MR, EBHAOECECHT | - BRLOBEBT T LARERHET 51 - £5 1066/2001 : AR4E |HEEFRA L £E TR R
-JEERE RS RSB S B IR A% (2001 ) & (0~300 GHz) (Act No.1105/2000) BOEKRGE. BROMKS| (SanPiN) (2003 £) : HEBEKRESR
(2000 £) (2012 £{EE) -100 kHz~300 GHz DER R . B | - EARBHRA LKA T I2BBEE,N SN HIE. BHBRICHT 2R - £EEFHOBHUR (No. 217/2002,
ERIEEE O RANDERREDOECERR.EE |REHET S E (Act No.512/2002) FBRREXKICE T 5544 | SanPiN2. 2. 4. 1_1_91 -03 pos. 1833)
E - HA KD 1E. %5 B 20 %IE (2003 ) - BFEIE & T OMIEE (LawNo3431/2006) | EDREI - EERERERROREBL| - BEES
s - CHBREMECET IHARS BT UTTILOBHMBMSARIEEDNS - BrH CTE/23/2002( Bz-n BEREOFEFHER (Journal of Low
(BI%E ~ FERF) (2008 %) & IR (538 & 0 1= 5 O 815 5 3% (2008) 116749/2010 TISE) - # | SanPiN2.1.8/2.2. 4.1383-03 | No. 192/2003,
CERNRREOLOOREAKELEA | - EFEE- EH AATE - TOMOREIC| RBESEEC otémﬁ&m - ELBHRRBEFROB pos. 1883)
T 5% (2012 4) B84 5 3% (Law No. 4070/2012) HELAHEHEOREICH | BLEGOFEFHER
T3 EHHIEDRE SanPiN.2.1.8/2. 2. 4.1190-03
s s o= BEE7>FF : 0~300 GHz
- NEIFECE 0~300 GHz 0~300 GHz ERFGE - 0~100 kiz 0~300 GHz 30 kHz~300 GHz 0~300 GHz
é@ REL L (BEREBRS SUVA
& B <E | 12 ICNIRP £RDHE £ 51T 0~300 GHz BMELL 0~300 GHz 10 kHz~300 GHz 0~300 GHz
L35 9612 %t 40)
(REHL) - . - —fBOI/ET (70%) : 0.056 W/kg (HREHL)
EHFH EAYE BT EN #EHL (*E’EJ*OE)W/EE ek - - S B - R - 1 5 HE A% 300m (60%) 0.08 W/kg HMEGZL EN #£40 :
= 0.08 W/ke : & 0.048 W/kg 0.08 W/ke
NRIELE (BRERL)
SAR 5B 2T - B (REGL) . 5 - —ROBE (T0%) : 1.4 Whke S
AL B | ez agic N e (REG L) EN 40 i HE - BB AR (60%) 2 Wke (10 g T4 WEBL EN 240
DRFARK 2 Wk - 2 Wkg (10 g F1y) 2 Wke
g (10 g F#) 1.2 Wke (10 g &
g 1Y)
] 2 CEERR (BHI-BBRTL| —ROBEHF (70% : 35 V/m 315 gWem
NRIECE 900MH= 4.0 V/m, (42 pW/em®) |B8) : 20 V/m, 100 g W/cm? C PR HE R SR E R 300m (60%) 41 V/m, 450 uW/cm? (6.14 V/m 10 uW/on?
1R HIE z CEEE (4 BRI EBEORYA) | 32 V/m 270 uW/on? #hl o pisen 7 V/m,
( YR : HinE ~6.0 V/m, (9.5 uW/cm?) 6 V/m, 9.5 uW/cm? gD ZER (70%) 49 V/m, 629 uW/cm? 19 Z‘Tﬁ;ﬁuﬁﬁmﬁpw/cmz 10 u W/cm?
W E (800N | 900 WHz £ 1800 NHz D3R | - REEMR (FAOSKEABA) : | P4t HEE - Fibe- Bl &5 300 m (60%) 58 V/m, 900 4 W/cm? : '
B 5.0 V/m (6.6 uW/cm?) 6 V/m, 9.5 uW/cm? 45 V/m, 540 pW/cm
- —#% : ICNIRP iA K5 2| - 100 kHz LI : ICNIRP %2 CRELETUTFIZHL, —BOALDIL | BEARET,. hAT—VU| - RHENSOFERAEEEL| - BEFC(ED
DBELARLER— - 100 kHz~300 GHz : [F< FIRF.E| BABBAT : IINIRPBELALD 10%{E, [v -5 - IUFv, A¥L—|T2003FIx, LE—ED M| BHEF. 3 K
VT D E SR EE.RERED I LALTERS FR-PEE-FE-SHERENS 00mL [=v, FA—SO3BAMIE| EEFHRAUNEEE] L LTH|E (REe- M.
(OMEN) : ICNIP E L AL D| - TEBE] BERSHT - AZHES 4| 1 : [CNIRP 1) 60%{E, 2L 0RO |ICNIRP & Y g L LIRS - = hE-ERER.
. 10%1@ (EYMSET 2B BRAULSET 2NN, EE0B | N THEESESZEHBORBIEL 27 V/m, 900 MHz R BIRER)
H 11% 1741 2L | MEBER (NLaz=Z—. FIR, | -EAFHBR.BENBEOEMEDR 70%.60%, | 38 V/m, 1800 MHz 25 TELRE
fJJ#’él . BREER. | hE. ToHBERERC BRARBOBRBE MABEQEMEIL | - 2012 EFARHFHR nEE
rrf;e«nn, Lt E) TREEE) BRBH: FATS(0.7. 0.6 DFEHBRD 84%., 17% ARFA—U¥ 5T
ASHEEICSET HER (BY. | - EEKEE IONIRP 4 RS AL D8E | FrMOEMB QiR
BHRER) LARJLER— BOERREFERER
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®2.8 &E (i) OERHESRS @)

E (Hhig) £ Fxa NHY)— n—==7 TINHIT YAFF7F F—X k517 (2010)
o . AMRERE (REB) | |REE.7BE - FRE-d2KR|REL. RE-KAE. BRE - HEBHA. METIREAE - RFOHRET.
FRRIH 2 DB 5B s ERESL GEE) | 4. BE-HERLSE | PB HSHEY B B S ENE BIE-A T4 7T
a0 | ARIECE BRI EHIR B & BRI EHIR B & B EHIR
] BEIECE SERIRR HEGL SRR bk SERIRR bk
EUEELEE  [EUBERE S (IONIRP|  IONIRP H4 K54 > ETSI. ACGIH ICNIRP A K5 A > = e
RRIORA (IONIRP 1 K5 42)|  #4 ES 1) CENELEC #4% HDOMIE +IONIRP £ L A L) 40% 8 IONIRP 254 54~
- FEBMATRIFED | - 0~300 GHz BHRA| - —WHEBREMERA |- 2RECERS - B - FTHMETEE(1999.10.7) - BREERA~ORKAE <
BT A (480/2000) |SRIZ< BOREES [(1996 £) 4 No. 9/1991 (30 KHz~ |- #B7H1 - T 570 0D SRR 2 0 /B B K B B8 HUSH | BB L UL D IR SR B s 22
- EEEMATIRIFE D | (63/2004 EszCsM) |- — iR @REERA (2002 (30 GHz) DR 1835 (2001.12. 14) #:
BURF AR AN (1/2008) (2008 £ 1 BpRIERE  |5F) CBEEECERS  BS |- B &K # 1§ & (1999.6.30), X iE|3 kHz~300 GHz (2002 %)
iE. 2011 FEEEST) | - 0-300 GHz BREFR AR 1E < |No. 7/1999 (0~60 kHz) . |(2003. 8. 1) CENR £ RIREE (B
- FRRERRE QR BHIROBAIHRS (2006 F) | - DREH - BRI DS (2003. 12. 30) Mst— AEIECE) B
B IRH O WHTOREES  |-BHRYRI~OFBEE|—BNS14525- 90 (60 | (NNO41/2008) (2003 ) —EAREIS AT
ER ALY (6/2004) CBEORLHERIBERD [KHz~300MHz) ; - R&TTE ) ZE:Hh 57 3% FE 3 BR 0D 3572 81 Bl
(BIE HME) B4 (2006 4) —BNS 17137-90 (0.3 |(NN183/2004)
~300 GHz) (Zh 2 |- BF &% (W073/2008)
SOERMMIE. EII B (\N080/2013)
HREBETIIBE L) - SFEBERSTRE (NN091/2010)
A, B No. 7/1999 T | - BRAFFHEES (NN098/2011)
31/ L) - R&TTE > BHE R34 E HIIR QIR AI 1k D
B4 (NN0B9/ 2011)
By |(ARECE| (I))’JZ‘ '=7 1?;'52 o) 0~300 GHz 0~300 GHz 30 kHz~30 GHz 0~300 GHz 3 kHz~300 GHz
i ET3Y 0~1.7 PHz BER L 0~300 GHz 0~300 GHz 0~300 GHz 3 kHz~300 GHz
o (R L) EN %
pmig | EHFH 0.08 W/ke 0.08 W/ke 0.08 W/kg 0,08 Wke 0.08 W/ke 0.08 W/kg
TSR |G M N - N (REG L) EN 20 = =
oBmEk|2 WKke (10 gF®) 12 Wke (10 gF) | 2Wke (10 g F59) 2 Whg 10z T8 2 Wkg (10 g F1g) 2 Wkg (10 g F1)
i S EUUT 4 BT BB
/A%¥1< igﬁi 41 V/m, 450 pW/cm? | 41 V/m, 450 uW/cm? 41 V/m, 450 uW/cm? 16.5 V/m, 72 uW/cm? 41 V/m, 450 uW/cm?
= (6.14V/m, 10 | - ZOHOPAT: 41V/m,_ 450 uW/cm?
R E W/cm? o P EAET
( YA - i uW/em UV T 4 ET 4 KGR
B 1800MHz 58 V/m, 900 «W/cm? |58 V/m, 900 uW/cm? 58 V/m, 900 uW/cm? 23.3 V/m, 144 pW/cm? 58 V/m, 900 uW/cm?
- ZDMDBA: 58V/m 900 u W/ om?
CERBBEAEFTE - £ DT 4 BT« ERIBH (L REW, |- SAR BT ik O KRN IR A
LA, ERBEEREE, £ ORE, Kk EEHB%)  EN62209-1 LEEShFD
HE — — — SISBIASNEMIA|IONIRP S5 L AL D 40%1E (BAFEG[ISHL . ER EEOREEE

EHY

16%1E) . ZDHDBAT - INIRP DB E
LRER—

A 2006 FERICAKRSHT=
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x2.9 £E (M) OFERKK

ERH (5)

E (i) &

—a——52F010)

=& (2010)

#E (2010)

&% (2006)

SUHR—L

741 E2(2010)

(2006)
-~ R4, BE4S THHEEE. BED., BRRERER. = =% R Rig4
REHEORMRE | _ "o S lmmipe | Exans. 2o5 TEERILE REREE Ris RS T D)
H
mno | arEcE | SRR R R NGRS T BE (BTEH) R
EH 5 oL
BEECE #]E (B8R #gE (BEHH) E R R il HER L #gE (BEHHD E IR
. “TONIRP 54 K54 > . NN NN = .
FR 5 D4R #L ICNIRP i/ K54 > . SAR : ANSI/IEEE 1B#% MET—4 ICNIRP i/ K54 > ICNIRP i/ K54 > ICNIRP i/ K54 >
- B NZS2772.1-1999 | - EHRICHTIEKE | BEEMBEEEZE | -ERMEFRERSEE | - EMRILKEICET | - 3 kHz~300 GHz E#&RE
\|RERA Partl mK | O ANKRFFEELE (2002 ) | (1988 £) DENEFBA(2001.1.12 | 2RE/BEHA K54 | BREHSH T 5 MEHRED
[E<ELANJ : 3kHz~ | - EMF BIEAE (1) - B ERETEHERRIE (1988 | IREBEZEF 3219 540 E) > (2001 £) FE R A (2004.10. 11,
300GHz (1999 £) - SARBIEAE (m) ) {E1E 2005. 2. 14)
-ERBAREEROEER | - BEZERATIOINEE | - EERAKEEXSMEE
BIKRFFERH D EEOERAA LS4 |38 (1) 1ZH# (1989 &)
b RO I ) N R > (2000 4F) CEREERTIRAI26 £F | - EXISATEEIRESE
(FIE.~ H3h4E) -EREE GBEWMSIC | HKEERIHLTOAE | £124(1989)
B AERREEE) ] | (2007.6.27) YA BRRVEBER
81l 2008 (2008. 9. 8) CERERTRAOE2E | BERBEFRTLEER
HERRE QRS RELR | (1991)
B E# (2007. 6. 27) - EXRGFEAIRBERE
HEHZHE (1996)
=B NRIELE 3 kHz~300 GHz 0~300 GHz 100 kHz~300 GHz 0~300 GHz 50 Hz~26 GHz 3 kHz~300 GHz
. BEEICE 3 kHz~300 GHz 0~300 GHz 100 kHz~300 GHz REHL 50 Hz~26 GHz 3 kHz~300 GHz
NRIEL 2HFY 0.08 W/kg 0.08 W/kg 0.02 W/kg HMEHZL 0.08 W/kg 0.08 W/kg
= BEER - R {4 o 46 o e . - -
SAR OBFEX 2 Wkeg (10 g F1) 1.6 Wkg (1 g¥F1y) HERDZL HEMSL 2 Wkeg (10 g 1) 2 Wkeg (10 g F1y)
’A%%:t( iﬁi 41V/m, 450 uW/cm? 41 V/m, 450 uW/cm? 41 V/m, 450 yW/cm? 41 V/m, 450 yW/cm? 41 V/m, 450 yW/cm?
11 0 <£iﬂ%w>
(YA 1800M:I 58 V/m, 900 uW/cm? 58 V/m, 900 uW/cm? 58 V/m, 900 uW/cm? 58 V/m, 900 uW/cm? 58 V/m, 900 uW/cm?
BmEE z
- E ¥ NZS2772.1-1999 | - MAITDOEMRHEEE | - 2005 FRIBHOEFE | -300kHz L EDEWR | - METRIHEL (1991 | - SELANILOBIERZE
X, W< OHIDBEBED | ORENRFSA TS | FEEFEET SAR 2W/kg | DRIE (L ANSI/IEEE F)IZHRAD OO | &, A—R S UTHE
iEZE BAHEORAICHLE | - BEREREEH 2006 F | #IRE 095.3 -1992 [c& D < SHRBAE (EEREIERR | E# AS2772.2- 1998 %@

RAEhTWrb

ICERICRHE ST

B RAEREMEML.
EHiEZE RSP

A
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#2.10

£E OGhig) OEKPERS (6)

E (bl & 7 L—2 7 (2006) 5 4 (2010) 4 > K (2010) kL3 (2010) TS (20100 | @7 7Y 5 (2010)
\ - B EEERE
IRLF— K- BIE - e E = - ) e g =
BHMEOBGEE | GGRIE- TAF AT | o oL | ERERT (TLas Wepuiratiape BEBER Ries
FEEDS). BREE ERBERESR Ioo=ZTF7IVT - ® BT EIET
~ 58—
g | | wE @zmm EH A CENCESCE EH A AR CENCESL)
| B
R REEC ] e axam) ERORH BE (BT mEn L R TNCETT)
. TR . . | INIRPAAFSA >+ 1 & R .
5 | oD 4R #L ICNIRP 54 K54 > ICNIRP i K54 > ICNIRP iA K54 > BCIXBELAILD 25%IE ICNIRP A K54 > ICNIRP i K54 >
EBERGIRE. | - AAFSAL TBE | -BEBRBEREE | - 10 ki2~60 Gz CRBT | - BRAEFRE03 | - INRP 54 F51 5
wasaane | SPEERAEBEY |MBEEOAAD (G4 K54 L Q00 | EEBRBERBOEM | S - 9 kho~300 Gz | LA

E - HA ESA Y
(HIE . RIHE)

1 b® RF (BERER)
MEICBET oM AR
(2006 )

REHEZDINT) %
#5E (2007.5.5)

)
- ICNIRP A K51 ¥
% ¥R F (2008 £, 2010
)

FABEDOFIRMBEICEY SR
E-BEARE - EEORA
(2001.7.12)

- BRE(S & (2008. 11.10)

BR-HH - BHRAOE
CEHIRRAA
(2002.7.2)

BRIEL 0~300 GH
N = ~ z 9 kHz~300 GHz 0~300 GHz 10 kHz~60 GHz 9 kHz~300 GHz 0~300 GHz
AR %
o Hﬁt%%i( 0~300 GHz 9 kHz~300 GHz 0~300 GHz HEGL 9 kHz~300 GHz 0~300 GHz
N £25TY 0.08 W/kg 0.08 W/kg 0.08 W/kg HEHL 0.08 W/kg 0.08 W/kg
BRI SEED - AR A
% BHap - Al
SAR ORF& | 2 Wkeg (10 gF#) | 2 Wkg (10 g F#) | 2 Wkg (10 g F1) HERZL 2 Wkeg (10 g ) 2 Wkg (10 g 1)
X
N Hith 5 ) ) ) 41 or 10 V/m ) )
@\%E;( 900MHz 41 V/m, 450 uW/cm 41 V/m, 450 uW/cm 41 V/m, 450 uW/cm 450 or 28 uW/cm? 41 V/m, 450 uW/cm 41 V/m, 450 uW/cm
" £i75 58 or 14 V/m
1|45 e 2 2 2 2 2
i &ilE 1800MHz 58 V/m, 900 uW/cm 58 V/m, 900 uW/cm 58 V/m, 900 uW/cm 900 or 56 uW/cm? 58 V/m, 900 uW/cm 58 V/m, 900 uW/cm
CBIEVILTFAT | -EFEFEORMKWEG | -2006F 7 A EFE | KB (EHB) WKL LHH | - REBAECETOERES | - EESHFLUNTOE
TEERIF., BEEXR | HEICSARORREEIE | FEHBEOREZENR | #: W= ECEFIRE |MAEBHRAEEOHHA
DICNIRPHA K54 > | HiFF 5 TLEL EZERIRVDOHE BB ICNIRP 4 K | vEEHEL EERE T HEfFH
% DB EHGFRE FAUDEELRILD 25%

THEIEE
- REHE. BEHAD
L ERBEEHE

fELLT
CHEHBEE RBECEE
MBELANLLT
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X 100kHz L FOFEFEEIE, 2010 4D 1 Hz—

=211

ICNIRP i€ K34 > (300 GHz 32

: 1998 £F)

BHAARIEICEOSELALHRE REE EHE)

100 kHz 1290 TODH S 74 > THRESHA TS (F 213 BH)

ARERE | S0 | v | Bouh |
1 Hz FT *— *3.2x10* | *4x10* —
*1~8 Hz 10,000 | *3.2x10/f2 | *4x 10*/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/ 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 f/200
2~300 GHz 61 0.16 0.20 10

- RPEERAD f Ii%i&ﬁfﬁl&l(:iﬂ%ﬁ@iﬁ@ﬂ&’%&
B IF BFED 6 AEDOTERE L S,

:2.12

- 100 kHz~10 GHz TI&. Seq\ E2
- 10 GHz LA ETIL. Seq. EZ

ICNIRP 54 K34 > (300 GHz 32

2 Ii 68/ CHEDFE LD (f DEAMLILGHz)

: 1998 £F)

EHABEICEDSELAILFBE (EBE EDNE)
X100kHz WL FOREEIE, 2010 ED 1 Hz—100 kHz (200 T A R4 > THESHA TS (K214 508 )

=5) o RF 2 RE SEE R RE
1 Hz & T H— *1.63x10° X2 x10° —
*1~8 Hz %20, 000 *1.63 % ®2x10%/f2 -
10°/2
*8~25 Hz %20, 000 *2x104/f | *2.5x107/f —
*0. 025~0. 82 kHz *500/f *20/f *25/F —
*0.82~65 kHz *610 %244 *30. 7 —
*0.065~1 MHz *610 *1.6/f *2.0/F —
1~10 MHz 610/ 1.6/f 2.0/f —
10~400 MHz 61 0.16 0.2 10
400~2000 MHz 3f12 0. 0082 0.01f"2 /40
2~300 GHz 137 0.36 0.45 50
- RPFHERD T XF R ISR D B DB IR K
- 100 kHz~10 GHz TI, Seq~ E2 H2 B &, EED 6 REDFEHEL D,

- 10 GHz LA ETIE. Seq. EZ

H

Guidelines
Electromagnetic Fields (up to 300 GHz)

201 68/FI OO TEHYE LS (f DBEMIRGHz) o

BFEZELETIER MR -BHANDIIEFRDOE-HD LA K54 (300GHz £T) 1
Limiting Exposure to

for

http://www. icnirp. de/PubEMF. htm

£+ 25

Time-Varying Electric,
Health Physics 74 (4):

494-522;

Magnetic,
1998.

and


http://www.icnirp.de/PubEMF.htm

#&2.13 ICNIRP HA K54 > (1 Hz—100 kHz : 2010 £)
BHANRIEBOSELALGRE (EEE E0E)

o st s e BEREE WS ea E WREE
Rl K B E (kV/m) H (A /m) B(uT)

1 Hz~8 Hz 5 32, 000/2 40 000 /
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/ T 80,000 / f
3 kHz~10 MHz 0.083 21 27

- fIdHz 2B & LTI-RBIEEL
+ 100 kHz O REEE TIERF (TEERERK) BEOEAXFEZEMLTEET HI2LEND
b,

#&2.14 ICNIRP HA K54 > (1 Hz—100 kHz : 2010 £)
BHABEICEDSE LAILFIRE (EBEL E3E)

e st st EREE R R E WREE
LR S 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/ 800 1,000
300 Hz~3 KHz 500/ f 240, 000/F 300,000 / f
3 kHz~10 WHz 0.17 80 100

- fIXHz ZEAMLE LE=RBIRE.
- 100 kHz BB DEKH TIERF CGEHEER) HEOELHRZEMLTERET H2LELH
®o

HE : THEEETIER - HANDIELLBFRDFHDHTA K54 > (1Hz-100kHz) |
Guidelines for Limiting Exposure to Time-Varying Electric and Magnetic Fields
(1 Hz - 100 kHz). Health Physics 99(6) :818-836; 2010.

BEICNIRP (FRDAA K54 20K LTWLEH ., BIKRFHETEE O xR E K% (10kHz"300GHz)
Nofin, ABEEOEROMERTEG WO, BREEDOSIRIEEBT 5,
B RA~DIEEHRICEAT SH4 K54 > Guidelines on Limits of Exposure to Static
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BHEE DO ETCEDORMEEEGE. TR ED) ~ADEEITOVTE. RIITRTIIGHE
Db, xRN 2 THIFEEL-EWIZOELE. 3 1TH (EFHEIER (COHE LREKEERE
DEFH) .4 THICERRTHEONEHEMNEHINTNS, MERDIETRIVXF CTRLUZH
F(X. EMF [EEIZEVAIEIDIENHo1=ELTLNDED (LLTF positive study) . FULIXF
DHAEILEMF DFEELHRIEN>T=ELTLIDELD(LLT negative study) T#Hhd, 2K TIE,
X545 negative study H3% <, 4% 2006 F LIBED AT T negative study HZ LY, ET= positive
study IZEWTH BREOBRILTELL T NIEAZSE, FIZ I Koivisto 5D 2000 D 2D
DEFIZ positive study THAM. LY IL—T D Haarala HHFTo71= 2003, 2004 FE£DER T
. SNEDFERITFHEZR SN TUOEL EEEDESESND 2006 FLUEDIHZE T negative
study MZNIEMND, 2ARMICEHRDBIERENDEZEEHFEYLGENENITEITLLHESE
Zbhd, HAWNE, BRABEFEREDZELALDIC+ R HBGIEIRTIEAL TS
HBo

3.2 #HERE OO X EMETM

Provocation study (BEFHER) (L. BRSO (EEICKY FRINDHERE O T BHRERK.
FEAITER.EFER. BEMLERS (FR-TRR) £ BNERELGEEZAR-METHD
(&2), CZTHZLDIAEM negative study THY . 2006 T LIFE D FHZE Tl Rubin 50D 2008
FOHRERE. RIFLTH negative study THD. RO T2AMICEHRDEREDIE
HEIRANDEZBIEHFEVENENSZLITHDLEEZ NS, HDHIHERE O FERHFFE L.
EHi5 (EMF) DIXNSEENDEEE R T 5L T, +HHBUSIEIE TR RESLH 5,

R2THVWXFTRLTHA=ZD2OMEIL., ERIZIC BEH ESNLEBRELHR LTS
(Rubin et al (2008). Eltiti et al (2007) . Furubayashi(2009)), L\S N DA TH, BHLSIZ“EE”
BFEBREICHL T, KRAIThOSHENKIIZRIFLEES v LAIEEZTOTWVS, ThbDH
BCIIWEBRERADEWS I BE THAEDHREICEMMDOT ALMIRETEE Y
LIFKEZMNE - RRITETWEWSIIHIEBO NI ST, COMRBIZOVLTIE., BRHIED
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DA DT EFEHR. 2006 F LUEDFZ TIE. negative study H1% LY, 2006 FLLRTDOBFZEIZ
DWTIE, EHIZIIEO LA CERAE - HE BT O ECOVWTHRLEERENGINT
WEWAEL 2L BROBRICITFTELDLETH S, positive study DIREEHDE. o FiE.
EE(Z B HIH DK D power BMEMLTz. HAWNEFALIzET BI|MENZLY, LHL., o i,
HDNT B HEHDBED power [FHEREDHEEEICKEHTEIND=D. ThoDZELE
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P OREDFE, REM BEREDLLE BREOBELGEITOVTRELTOAMENZ L D
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BE 20 FITH=5BHIZD ADIKEREICX T SR E BT A XM EREMIEHEL -+
. HEBREOTHAIFHE., BRANREE. £EFRE. REENK . BERRMIK . R EALLAOM M
RREDANDEEITODVWTHBEENGHAEN SN EN LMot FICER ARG EN LT
fIcfif A5 2006 FLUBRDBARIZENT, TOIERMAROEABALMNIEof=, BITENLL
AIDOMEDOHAETIL. (FEFHE. ZEROTORIL, HEETEICOVLWTO+ DR E LT
SINTWVEWEDHZL, +REEHMEIZFALTVEDEH D, FEBRAERICEWLT, RLHAERE
TJIL—TOREENUANDERCHELBRIADTLIBEHIATOENLIELHY . HERD
EHEMEICEALTRELD D, CNETOMRDEMERIET S, EMIGDRERE~NDE
2%, D EHREIIKERRICEALTRIBREENTHHENRZ D, EEHIEHEEDY
AVIEFEBITINEVNEBZONS— AT, EOLEFEWMINGZVDILEETH LD, §%]E
DEIGERREHEEL TUOLD D, KEEFLRTNIFXESLROERITETLSEEALNS,

NEDOMETHLLN TS EHIZITIEE GHz HTH D, COFFEDEBHIZMNRERL
BN TWSHRET, RELTHEBRICTAEEEZRETNESINITOLTIE., EEEDEM
HREBOE TIILRIOLREBEINTE -, >T. LTHRIEL-AEL B4 negative study
THY. EUDITEREMDEL 2006 FELIEDIATTIZE LT negative study BAZ VN &I, &8
ELTHAER- B TEDLDENZS, COFIEKRRICEA T, EHZOZEDBRET
NETOIECEOCERFZDFTERZE T HLICITBBENHHEBZALNS, TLARLIFLE
FRET 555, JFUMRBENZENLANILTIICEORBELETODENHDIEVVSERLH D,
FEE. SRAKICHAESE. VA VLRABNGEGEERDFAMNELEHRIELTEY, 3lD
FEHOBHEDEELRFLTIKGERRDAAMEEL TN TIKBELHLHEB DN D,

ZTNTIE, SNFETEHIZ O REEENDEEIZEL T positive study WD LENLTFET S
BRIIDVTREDISIZEAZLENTHAIN . TS — DDA HEMEE., MHADHARTIEE
ERBRAZEARNTDICHEILSNTELT B TEST —FTIETEL =AML H D,
BHBEDEEIEIHoI-ELTHERM/NEINIE, HEICITHBREOBAZELHDIIEEEE
[CANNIE, PELKELUTOEHEBZLTOWSIAEDAHEFMORRICTRETHHEE
Z%

1. E(F<EE. sham [(IKEDLLEMLGEEIN TS (sham [(ECEDAH THLEENHLI LN H ST
& . E(FE. sham [FLEDLBENBLETHD) .
2. Double blinded protocol TITHhN TLVA (F&E . #ERE &E(Z bias MM TLNTIXLMTEE

% 20



LYo )

3. Crossover design TITHhN TS (EL#ERE TREILCEE. sham (EEMAZEITo1-EE(C
ENHAEIMNERETT 5=, )

4. Counterbalanced and randomized order (E(X<F&. sham [XKFEDIEF% random [ZF 5, [E
CERBREZRYRY CEICEHEFOCEENRGEE R TH=5, )

5. $£ETFRY1Z Multiple comparison Z&EL TS (ZELERICKSMEET-FEimT 8 T57-
M),

6. IIKENHEDTMEBECDFTHMNTMFEY T EFERETIELWL (ERAFEEII+ 2
[HBmTEL L, HBREEADERRLGE . AOEREHELUNDODAFICEESNOT
LYo)

SO EIBEBREB-FHRIL, 2006 FLRTOFHAEIZDNTITDLEN—F T, 2006 F LI
DHARTIEEEEDBVERIAZ W FERDESATHRATZLIIZ 2006 FLUREDHZE TIL
negative study D ELEHIBO TRELHELTLNDIDNFHTH S,

FEZDOFREMEL T, BEHIEDOREENDEZELE>TWV 20N, REE#ISLUNOE
FOEERS>-ENSRBAR SO TWSAIEEMDLEZ B LTI GRS, fIZ (T EFiRRE
BT HEICIE. EHGEEOEEZUMNILETNEFERT A LBRICL SR AL EE MK
BADEENKEN, EHFIHRDOXFROBEIZEFTEHE, FHYDILDITEELN AL
7Y SEGHSIHKERIELTADN TSV I+ — LA SIRERICERZLIZUhD NS Dh >
YT ZDEEMDERTHLD. CDEIGMERIEAT—IRUNERLTH o EYEREITGD
TWAN . EFEEOFEABEINEIE N -KR N ORI, ITREE5ZX5—D0HITH
BEEZOND, BHIHIIKEICES/NENEEN D LGB RELRMEE~NDEZE
[CEOTRRIENTLEDS . HANIEFTEFEEAERICKLBDABRENDEZELEHISD
HELIMHEZADEVNDIELEEID,

FEREVEROMICEIREECER NIMNMETLTKAID T, ZOZEERBLIFERE DR
FEREAORR I IMRICKEGHEL S A DAREMNH D, LELEBHISIE<EIC L HitkRE
~DEENINENEEZEZOND— AT, BHIBLN OEFTEFIREERORREMHICLDER
MEREDTIL-EEI LB RENETNIL, EHGEEEEROEZELRET HICEM A
YEHBITHREDBVEHAZTORETNELELGNEEZOND,

ERORMBAR-CEEHHELHE FEABHEORRENEIZGZEICEH, BB LG
AEFPMLGHMEORMINDBETH S, T—2DEBEHZETICIE. FIRIFIEEDESEMH
ROKRESDMIHAE-RIER (dose response relationship) GEERY CELERITHEST
H52o

BB OMERENDEZEITONTIE, BHURICH LT BB 74— BOKEBREEDHFEINK
MEBMICLTLS, CHISOWTIEANIER (TMEBHEBBUEIC DV TDEZA 1) THRATLY,

RRIC.INFTORFIEVWITNEFLELTERHIICEICET I EOTHY . REAMGEER
[ZDWTIRBHFYFFHESN TI A ot BHIZORIAILEICLDKIES DO FKEDATREMR A
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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

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

Fail

3 cognitive tasks including
memory recognition tazk o
& widsly used cognitive tasks emposurs Scilitated cognitive tazks involving sttentional capacity and one tazk that involved
reaction time, memory

comparizon,
dual-tasking, zslective visual
attention, and fltering imrelevant

infemation

shost- and long-term memory males exposed to #n active phons mads Swer spatisl emorz than thoss exposed toan active
tasks phone condition, while Bmales were largely unafcted

Dizcrimination f nditory

stimuli b ¥ mhmmsjgﬁimﬂyledmedﬂ\ewbaeqmtpﬂﬁmm of the tazk

Significant reduction of both simple and cheice reaction
times, subjects emposed befre testing
perbrmed  more rapidly than those expossd dusing testing

vigilance task,

Rey's andiovisual leaming test,
digital zpan test,

digital symbol substitation test,
spead of comprehenzion test,
=patial item recognition tazk, exposurs of the l=f hemisphere of the brain resulted in slower lef-hand responzes in the
=patial item recognition tazk, zscond zzszion comparsd tothe frst, S the spatisl item recognition task and one spatial
epatial ¢ ity taeke ) ——

Precusd chedce reaction time B

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.

zier et al

EF EMF

vizually suided saccade (VGE),
Zap  zaccads  (GAP),  and
memory guided saccade (MGS)
tazk




3 2. Provocation study (FEFEHER)

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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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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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

900MHz GSM. antenna

200MHz GSM, hand-set
394 6-MHz mobile phone

900MHz GSM

“pseudo” GSMO00-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
architecture

No significant differences sleep variables and power EEG
spectra

negative impact on sleep




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)

Kleinlogel etal. (2008)

Kwon etal. (2009, 2010)

Trunk etal (2013)

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, 300 MHz
frequency band

UMTS RF exposure

900MHz GSM, mobile phones

W-CDMA

3G MTS mobile Phone

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

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)

B == fL 251
R5. FREML~DTE
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

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 exposure

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

no effect on any parameters of MEPs
No deleterious effects of UMTS RF exposure
no statistically significant effects on MMN, either in adulis or

children

no measurable effects of 2 30 min 3G mobile phone irradiation
on the EEG spectral power

6. Mk (RHE) ~D2E



authors

electromagnetic field

imaging modality
/task perfomed

findings

Huber et 2l (2002)

Huber et 2l (2005)

Haarala et al. (2003)

Aalto et 2l (2006)
Mizumo et al. (2009)

Volkkow et al (2011)

Kwonetal (2012)

900-MHz GSM, mobile phone

900-MHz GSM, base-station-
like and mobile-phonelike

exposure

902-MHz GSM-phone signal

900-MHz GSM
195MHz, W-CDMA

acute cell phone exposure

902 4-MHz  GSM,
phone

PET

PET

PET /wisual working
memory task

PET
PET

PET

PET

significant increase in rCBF in the dorsolateral prefrontal
cortex of the left (exposed) hemisphere

Increzsed rCBF the dorsolateral prefrontal cortex on the
side of exposure only for mobile phone-like exposure
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
warious other locations deeper in the brain

no significant rCBF changes caused by the EMF

increased cerebral metabolic rates of glucose in the brain
regions closest to the active handset

no significant rCBF changes caused by mobile phone




SERE4 EFEMRICHAT IRHAEHE (RAHT FEAHREEFNCERXE]
4.1 IARC [C LD RMAMEFHE & E DRIMLZOT-FRR

International Agency for Research on Cancer. Carcinogenicity of radiofrequency

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

IARC [Z. radiofrequency electromagnetic fields (J&l;K £ 30 kHz-300 GHz, L. & EKRE
WMAR)DENAKEICETS 2011 EFRECEEREDFEREL T, Group 2B (possibly
carcinogenic to humans, EMMZXL TENAERHEINELNLEL) [CHEELT-, ZDIEHMEL
T.EMNER)BLUVERY (EUHEHRE) OEET. ZHPAMICET SR E RGN
(limited evidence in humans and in experimental animals) Mg >1=C&EEZE (T TS,

EMNCETAFMICENT,. FILDHLGEREZREZLTVESEEAONDSIEFERRIL.
INTERPHONE BIRE LY RV T—T> Orebro DFARTIL—TDHLDTHSH, INTERPHONE
HROFHMIE. ILOCkBEERICFELLY,

WOEAN. SUFKREHRICKT S IARC HEMNAMTFE~EFEEIRRERLKES"
RYICETREFMEETDIC~. BEE 2013,68:78-82) , LI, AEDHMEIZEI T HE0
NESIAT S,

INTERPHONE #ZE(&, 1 F¥VYUR, RIz—TY, T4VSUK, TUoI—9, JILozA, B4
Y, ITVR, A3)T, h&, #—A+3)7, Z2a—2—3VF, 41XZI)L, ELTHAXRD
13 AEAS ML CER#R TEESN - KRREG I BARTH D, 1990 FRICTAST,
BREICIR R F=aR—h AR, EGIBHARDOERNBESNSLIITHES12A, ThoDEE
HRICITREOETRALHY, EEKRAARERET RESEOBER N KEA o1z, 1997
FICIE IARC BEHETIREITHENT, SHEFXRAMBLL TEFRELERT HAREME
NRREIEN, ZLOEISBRNERAREINIEEFZITT, HBOMEIOL—)LIZED
ERAREFMEOTREMENREFSINDZEELE DTz, ZORIBERIETRI—LLI=DH,
INTERPHONE Bt THY, b ELHRBERNICRESN-EREHUREMRIEERZE R
DETRENGIN, SMTEHILLEL Tz IRBRIE, HEBEBELHEEEICOLTIE
2010 FE(ZARSh, BEARHIECOLTIE 2011 FITARSIE, TOM—ILOEEMIT
MXELTARINTWND, R EL>TERIL, MIRBIE, HIEE, EARHIE ETIR
EMIES Thd. EHIL 30 ~ 59 T, 2000 EH D 2004 EDEFZEREL, ERAEE
DFET, AV EAE1—RETHONEFTEFRRERIODVLTHRELS THhhT-,
HEEOFERAEICOVNTIE, EEMNGEAOEEDED, EAREE( BEEEE, 1 @
BEERE ZREL - BRERELTT, BEOHEBRERR, BEOMEICEATL1ER,
BEOHEIZDVTIE=ERT LOMEFRINEBEMENSIRESNT-, HEHETIEEYE
FASRTFovVRIRATARAVGN, BEE, BB XBEFELTHELTAHY XA
ROont-, £t-, BETHIERED-HIHEFTEZFEANEZEINDATRENEEELT, E
BBV TEREIZESN-BRO 1 FAEIRER IEREL, ThEYLBEDIEFE
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EERAEEZEITOMREL -, FEFIEMEICEOTOASRBEHICOVTLEFOEER XY
LIBTO#EHEREAREEI I REL - EFER R OB THRL-DIF, #HEEEA

Di5E, REEAFH(ERRAEICBELTETEREZEALEFH), EFa—ILE.
RIREARRE (1 E&EEREOTEICEEOEELBZFREN T TRONRIEE)
THdo

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.

PAERBIE. BEIRIELLS 2 DDA T DRES BT HFER (L. 2010 FIZARENT=, fE
BIEE (S, 2B 2708 {5, BEARAE 2409 65T, 7. F8E <Y FLI-ABEE. ThTth
2972 f, 2662 BITHo =, HEHFEHEERELFEREZLRLER, EHBEHEEAICK
HHRBIE., HIRERED2ENDA VXL (overall odds ratio) &, ZHLZ 41, 0.81 (95%15
FAXME:0.70 - 0.94).0.79 (068 - 0.9N&. AEIC1 ZTE>TW =, RIREAFRLRT]R
a— /)L EDMEICLEEERO O NEMN o=, FEARM 10 FULOHTL VRV EREF
MHLNTLVEN, LAL, EFEEERAEZREFERRFRT 10 246ISh i THRITL:
ECH MIEBREICOVT, £ 1640 FrE LI LR EEEAE T VXL 1.40(95%Cl
1.03-1.89) LAEEHFHIICHRBLGA YA EENBHONT = 1L ENUTOEREHD
FYXHEWTIE HHEH DI T EYNEL B2 EBANE—2—RDEDH TR DG
MABESNSERTHoI=, BRI BEDOMER CMETLIEESL. AIEEEDMER
fET. 1640 B L DIEHEFEFERAEDAVXLLDH . 1.87(1.09-322) EEED LR TH
of=, MIREIZTDOWTIX ARGV RID LR FHESINGA o=, LLEKY  FEEBLIERD
FIIHERLTLVD,

e 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.

¢ 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.

—7.1990 FREYRIT—T O CEHIBHAREERL ., EHEEFERAERESF DR
% RIELTES Orebro DBIRTIL—T(F, 2011 FIT, ZODHRDOREEEF LD
— LRI DFEREHRE LT, 1997 £~2003 F(< 4 B TEREOKES (HEBEEZST) &

% 30



FETSNTz 1251 HIERIREE 2,438 Bl L T EFEREL LUV I—FLABZEOFERAICET S
BFMEINEL, BFLI-. TORBR. —ELTHAELGIRID LR ESh  EFEEER
HEE2AROA YL 13(1.1-1.5) . Aa—FLABEFERABLADOA VXL 1.3(1.1-1.5) . 714 ¥L
ABFEFEAFELADA VXL 13(1.1-15) THo=(WTFhb, B 1| FRIETOERAZER)
L2EEBVWARYE, HREBEDCHF T2 ELEVERMREICEITS 10 FRIETOETE
EEALOBES T, EFEEERADA YR, 27(1.9-37) , a—FLRAEFE(F 1.8(1.2-2.9)
THof=. LEKY EHESFIRDKLSICHERLTLND,
¢ 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.

PR #AAE(C DUV TIE, INTERPHONE BRZE (., SEBIEE 1105 5, xtHREE 2145 BIZEARHTLT
W5, 2ARTORTTIE. BHEE | FRIFTOHTERERHDHLE 5 FRIETHIEFE
FBERAOVWTNIIRID ERFBREENGEN 0T (F v X085 (069 - 1.0H)FE XV 0.95
077 - 1AM A, [BERE 5 FATFE TOHEFBERRE AR 1640 BEZHBEAOHT
DH, BELGAVALED LR (279(151-5.16) ) hMERIEEN 1=,

CCETHRARAEDRERICDOVTIARC DERTR(E, EFIBHARELVSIEZHAEDS
ERICEDERELT. EFEFEEAROBVELOHARSMEDEE L ST-BFET
RETEHIT—D=HIZ, BGONTFFERI/NA(T X bias DEEEZ(TOTWIEEEF DD,
NATADHTIFEHATERL L, SRARBEHALHEBRELOMICEAREELAH S
AIREME AN B EETMIL TLVD. Fi=, BEAEHMEIC OV TIE. BADEESORRL5IALE:
T A%, ARBROAREENHHEL TV,

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

BA®D 22 RO EMAZEHRE 787 fl2RIC EFEEOERACEEMELO—BIED
BEICIOTIRIZREH T 7 — R — ARk Lz EFERERA ORI X E#IK
AEMNENCEEFIRALTES DA THRFTZITVD. EHEEERAULESZAN—BT 56
[CEHMREEDYLET D). 2ARTOEFTEREERADIRVLIL, BELNBHSND 1 FR/TE
TOEFHBEEMEAZEEL-EEIZ1.08 (95% CL 0.93 -1.28). 5 FRIETOHEERELIEE
(£ 1.14 (0.96-1.40)TH o1z, oI, —BHEYDEARFETEAT L. —H 20 S U LDE
ENBHOFHDYARILEA, 2741 FHIETERE). 30800 FHIFETER) LARICLF LI F
EolX EGEOHDBITTH>TH. MRADEH/\17 X (detection bias) W5 B FEFE A
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DENHLNAT R (recall bias) IZE>TEHRASNDAREEELHHLDOD . BEMEHY DA EE
MIEETETLENEBRLTLVS,

F71= IARC DEXRERIT, BIRE. ETIRES. B, )/ EBPZTOMDESIZONT
(FEERZERT SOGEBRS+2I2EFEK F-EBRAREHADBEIEDEFHAEICD
WTH,. AERLEDRAGELHY . —BLIEHBREIFEONTWENEL TS IARC (&5
BOFMIE. E/T 57 Vol.102 [CEEESIN TLVS,

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

4.2. thOHEEOHREICK HETE

IARC [CH2¥IMZKSTIX FEMENTILTLLERD—BEHLEMN oI EN,
Lancet Oncology MEREIZHLEEEH INTILVD, ChIZkDE EEHEDEA (a few members)
(X, EFGEZF) OBRITOIETURER+5 (“inadequate”) EXIBIT RETHDHELTHY. £
DIRWEL T, BEAHHET D= DDHERICHF EAHSH L INTERPHONE BRFEIZHL
THO2EINE—I—RDEDHAIAINLREL) FEERGEEIARBOONGNIE, TV
R—=IDIAFR—FARTHEBECHEAZHEORERLENRESNGNI L, HFES
[CERICHESISSLHBEREOEBEREFNMRESNATOENILEREITFTLS,

IARC 2B T EZHEDFENS LSO HIFRRIL, LT DRYTHD
(http://monographs.iarc.fr/ENG/Preamble/currentb6evalrationale0706.php) o

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.

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.

EFRBIC IO N F-IEEREMSTIRBAE IR 2B FIRMEMEL T, ERIFEREMSTERRS
% B £ (International Commission on Non-lonizing Radiation Protection. ICNIRP) A#% %,
ICNIRP (&, IARC DEF{Hi /AR EZ(1TT 2011 &£ 3 AICFEBAZHL. NTARC DE/T 57D HRE
FOLLEBLIZVICNIRP ELTIE B AR ERADBEFEICET HLEL—EEELTETHEY.
IARC ZEL TN TOHERERFT.ICNIRP HARSAUDHEETIFEHDIELTZ TDE.
Standing Committee on Epidemiology D *>7\—% () Commentary H 2011 Z£0) Environmental
Health Perspective 55IZ38&E 1=, (L. ICNIRP D Website Tl&. ICNIRP SCI Review &L
THRIBD 5N TLVS (http://www.icnirp.net/PubEMF.htm) o

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.

ZA®D INTERPHONE TFES IL—T A IN—MNEENBAN Commentary TlE. KEH %
INTERPHONE HIEDFERDBINEKDFMICTKE T TS, BROBLGLH@ITREREL T,
ETEREREOMERE. REBROURAINEAEIZETLTWSI L, REFERARRHD
BINICESHERE BRETH) URIVD LEABREINGNE, BB LRCEREH
TIIEEABRBESINGENE ZEITTLD,

ZLT. LRz BALS AR AZR LOBEREL T, ERENEFRBOATHD
& BEMTOSMEDIESDE, Non—response /N7 R, BIBRIEIK D HHEHIERALAL
CEIZEBNATANE—2I—HF—BETORNHLOERE Y R, EFIF TORAREIC
B BDIED/ AT RE Hardell 5DHEDERE R DIEH) . BHBAUEDEELNILEHELS-
MR(E.BERAORRERR) TOREREORIN, EW-REFEIFEREMA TS, F=.
INTERPHONE LS DIEFELSHTE TV RITDNTHIRETL INTERPHONE ERILARE 21—
RAEICEDSUEGIMBHARDORADIEH Lz LT BEIEHIVTBREREIIKEDE
PR EFTEREFERET —IN—REDPAVBRT —IXN—ADY 2 r—O R GEBI =R -
aR—R) | KESBEREORRIINL VBTN EETHHLIEHL TS,

ZD LT #HRELT, ROKIITEHL 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,
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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.

BEDEFTEFRFERAZEVHLICE>TREBEITHENANNMTR(BEREFE. EAKMESF
ZBEKICHRET S, F)ELTHREEDSAREMENT LI EIE. 2D Commentary 288 . &
[ZIEFEAEINTLND, CORITDLVTIE, INTERPHONE I AVS 3 DD RIER M HRESH
TLY5 (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.) . ZMD5>5ND— D& _ZIZHBNT
%,

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

COWFETIE. INTERPHONE BFED 6 22— DIER] 212, %R 296 D11 —&BIER
BELR G 2—(F, in/out MAMNBIELERICEFND)L. HE R EDBIEFFRHE or B2 L
SRERSNT=FfE or D EEZRH Lz, TDRER. TRERXHP DR 6) DX, EHIFHTD
A FERERICHEAILTHO LENREESNT-, COZEF EFFORAFEREEFLSBKXIC
BREREZRETHLERLTEY . BRZBKISEHESE S/ ATRELTHNTNSEE
ZbNB,

Cases Controls
years N ratio 95%ClI N ratio 95%CI P for
case/control
=1 191 1.35 1,12-1.62 249 1.42 1.21-1.67 0.66



1_

2_

3_

>4

2 167 1.47 1.20-1.80 258 1.41 1.21-1.65 0.81

3 108 1.79 1.37-2.34 197 1.36 1.14-1.63 0.07

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

Flz. —EDEEMEDHERN—BL TGN EMNG, FIZED heterogeneity [T DUNTHEET
Li-#&ELH5,

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

2012 FFETICHIRSN-BEERNEB LIEFTERZERADEFLHARDARENZE, 22 /XD 47
DFER FHIRABZIE 17, BAZME 15 BEMRERIE 152 ALV TIT o1z, TORR. 5 DDMAED
ETENETNEEL: 10 FELUEFEROKEEIEIRE T, #HZBE 119 ~1.40, HiEE
0.98~1.11 FEIZEHIE 1.14~1.33 T, R BIELEEMHZMAEIZIX. B\ heterogeneity HVFR
HH ., ZdD heterogeneity [&. “study group” (US. Finnish, Orebro, INTERPHONE-[E 7ll,
INTERPHONE-#1&, Danish cohort) [C&k> TEBASNzEEL TV S,

4.3. IARC FT{ifi LABE D FF
IARC FHffi (2011 £) LIFE T, R BEE A LBHEBAEZOEFH RIS ONT, XD
KO XRRIRERZEIT o =,
BRERT—H~—X:PubMed
BREREX—J—F
v' “case—control” or “cohort” or “prospective”
v' “cancer” or “brain tumor”
v" “mobile phone” or “cell phone”
RFERAAM 2011 SFLIRR (2014 £ 7 A 5 HET)
‘£ E& :English* Japanese

ZDRER. RO EISGXEAEVRLT=,

. WEt(LEa—) 54
. FZE 19

— Sweden, Orebro group IZ&AMIER - 2T U HERIED FEFIxI IR 7 4R
- MO N—TIZEDBES a7 MREDES BT 3R
MIEZ - DD ADRIREHAE T4
INRDRNIER - th DDA DEGIFBHE 2 1K
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results of an association between mobile and cordless phone use and malignant brain tumours.
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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 Ca/Co OR 95% CI Ca/Co OR 95% CI
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“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, =250% 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 0D Table Il Z&5E

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

2002~07 FIZRVz—T o EE THICBESh -2 HIE(20-69 m)451 Fl(83%)&.
population registery MiotE, F 5. MlHE Y FL TGEATZXHR 1095 51(65%)Z xR, EE
BRZEICKYIEREINEL THEMTLIz, F1=. Non-responder FELEREL TS, TDHER.
B ERE DAY XL 1.18 (95%CI 0.88-1.59), 10 F#EFE AT 1.11(0.76-1.61). fEH LRAItE
{ERATIL 0.98 (0.68-1.43), N—E —1—+—(2680h)T 1.46(0.98-2.17)TH 1=, F=. H#iF
MEZEHYEFOHDRETIE. $TO OR A 1 [TEDEAE—2—F—TIE 1.14
(0.63-2.0N&%3 0 2 A—FL ABRETHLEBKDIERTHY . BMABRGEREMZHEBICLDIE
RISERT HEHFERAADOERTEZZBLI-FETTIE, ARERDURINLEFL., EBHL/NA
FADOAREMENTREEINT-EWNS, LEKYEZESIX, 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.

LHRERLTLVS,

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.

I3V R A TOEFTEEEAELAAN6 m+HDMFHERBE 253 51, FARIE 194 51 DEHI*
FRHAZE (2004-06) THY . WRILRZEAN R FEA LM - F#ETYTFTLI=892 51T, SMEILIEH!
73%. X8 45% CTHot=, HEHEHEFEMAIL. 1A 1 —TIEKLI=. EFEREEREEIE
FAZELAD LTI, #REBIEDZA Y XL 1.24(95% C10.86-1.77), BAIEAET 0.90(0.61-1.34) .
HERE 4R AR Z ALV zAE —1—4—(2896h) Tl #IRIBAE 2.89(1.41-5.93), BEIEfE
257102 -644)  HEEAEEI—ILBERANAE—21—H —(218360) Tl #E B IE

% 41



2.10(1.03-4.31), BEHERE 1.73(0.64-4.63) T o1z, EH B, These additional data support
previous findings concerning a possible association between heavy mobile phone use and

brain tumours.EFEERL TLYS,

JR—FHR
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—IDERBHREN—RIZ, 1925 FEFNLUKT 0 RULOEREEZMRELT,
1982-95 FDWEHEHEFAD T —IN—REYVT—ULTEBL, BERVARET—2ETY
FLTHARBLZRIEL TS, H2BFRFEZECERBIBIEL. log linear Poisson [EIFE
TIVT, F#. BE. HE. RAZHABLTYRIEHET L=, BB 1990-2007 £, 358403
ADEFEEFIAE. 5t 380 AAFEND, 10729 FIO PR HEREZENFKEL -, EFHEA
[CEBDBEBVAVIE. BREDLIFIF 1.0 THo . F=, 13FELULDEFFAEICRE LB
TIE, BEZELET, 5% 1.03(95%CL0.83-1.27) . K% 0.91(0.41-2.04)TH 1=, EHDIEET
ETR.ARBERK. 10 FULEROBERLA Bt 1.04 (085-126). Ktk
1.04(0.56-1.95), BEIERE(L. TN Z . 0.90(0.57-1.42), 0.93(0.46-1.87)T. ERAEHKVESZD
EICRDBIEMIFEBDEMN =&V, BEMREIETE, 11 FUELERBERADBEEL
A B 0.87(0.52-1.46)TH 7= (XML 11 FLL L FERADIESRELL ., HAFFHE 1.6).

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 /o1 — AT —T T 1979 H~2008 FIZRFEMDMHEBIE
EEMESNTIERIE (D 20-79 ) . EEDHPAZRT —IN—ADbAFL., BXHIIC,
10 AANEHEYDF T FIMARBEREFHE LI, 35250 HILNHARE IS h, FF1
DAZFBEORIL, 1700 AANITHLT 1175(FHn 20-79) &Y, EDIHRIT—T A
40%. thDELF 20%BE THof=ELVS . FABRBER(10 TAEHY) L. B1E 86,
ZiE 60 THoT=. BERFFIMELLITLERTTHN EALGKRIZLEFIROONT . S
B THRAOHGIBIM., BEVEBTIER®IZ 1980 EREBRF LIERMERNREEINS (T10TF0K
&/ TRV L) IERTH o=

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

% 42



phone use and risk of brain neoplasms and other cancers. Int J Epidemiol. 2014;43:275.

E[ET. 1996-2001 F(Z 130 FADFELMEZE) VIL—FLTERSN-EAAKREZTOTS
Ls Millions Women study (BT ZE7R—MAZ) DS MEDSE. 791710 AERREL., 1999 F &
2005 F(C EHBHEFADOFEICOVTERL. CoxEIRAMHEERLT-, 7 FER DEHREAR
B2, 51680 I (invasive) BNAREE. 1261 FIDEENTRBEEEEENHoI-ELVD, 15
TEREFEAOAECSILBRTC.BENTRARESEREOVRVIE. MM EIKRE
1.01(95%C1 0.90-1.14)THY ., BHEDFEFEOMERTE, YRID LR IF M >z, 10 FLIESE
RADVARYIE, #iZBIE 0.78(0.55-1.10) . #EARAE 1.10(0.66-1.84) THoT=, FEPIZHAEIZD
WTIE. COBBTOREMTIE 10 FELULFERD BxEREAD 2.46 (.07-5.64, P=0.03) TH->
=h. TDERDOEHARZIERLI-EHT T, 1.17(0.60-2.27) THof=&LVD,

INETDEZHE
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,

Ro6sli 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 RII—T, /I 1—  RAATRESNI=ERI xR (CEFALO #FF) T
2004-08 FIZfNIEHZEBMESNTz T-19 RO/PDREFENFRICEES N, 352 FEFI (S
83%) & 646 XHE(71%) EZDMEBICA U AE 1—F 1T o1z, FEHIE. DABFRT —IN—XE
EREREMNSDIRE . XHERIL. population registries M EH- 14 thigiZx <y FLTEEL TS,
BEBEFER DAY XLLE 1.36(95%C1 0.92-2.02)T, 7iKed 5 EUEFERALTLTE, FEE
FAFELLELI- R L RIFAEMoT= (Fv X 1.26, 95% C10.70-2.28), X EDRFE/LON
=ETORTTIE, ERKARM. RFEI—IILEME., 3L REDOEEFED OGN o7=A .2
HWERAE S LERVETOA VXL BEGEMAH ofLLVS, EFSIEL. #EHEL 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.&ER R TLVE,



SERES FIAMIICHTIREER [FHEIEE FRFESEFNCIE#E]
NEBHRICEY . KRNICFESNIYMBELFTMIT HLER D AR ELND EARDNEHR
[CEoENT-E. FREBICANFEELTRTET 5T LETELR O, BEAZRSBERAIATL
%, —AT. NMEDETILEBSLIVERHFEDETILIEIF. ZRIZEDIIDTH D,
5.1. FOARIZEEH D AEDETILEIZDONT

AR ZHOEGLHEH BEHNSBHINTEY. TAODEXHEHHEILEL S, 2000
ERPTALY. ERER (BRERBEBGRLE) ICKUBLNBERICEDE, BIRELUHERE
BREEBELEETIEBRINTE, LALEAS, ICNIRPIANRARSE LS5 A OIZHT
2 90%ERRELIIGE . ERDETIVEBETHENDELLD, HIZIL RARIT'IS BiH
TlE, BL5F8. HROHBREDETIIVILEER. BEHALTLS[2], LALGLS, Chibd
ETILOHEERELTIE AREEE HE FREZFOAKRENKE BEKDETILIZES,
ESDERERFR TR TH- EETIE, BEMBGETILSBEADETILVEERT 51
MOM|BELEATEY., (FSDOEFHEIFIATTEETH SH[3][4], F1=. BERBEARKIE T,
MESICHESEL T B TEDARET IILERFKELTLS[5],

RAELEARETILIC AIELVBONT-HBCEDEREREHF ST ILELAHD, 1
FT. 1996 FITHEKRINTz Gabriel HIZKIMENT I7IMREIVF—RELTHLWGN TES:
(6], LMLAEAYS, 20GHz LU E D RELR®HH LU FEREIRF TIEEEH] . R ELT-MEBEER
EHTHD, FRBEATEETIL. RFOATHMEAL. 2LOMBBERRELIZAEE
EHELTHYLT]. BRIESRABEBERBELIZ/FANIVIET ILORENFINS (i
KIZDOWT, BIZIEBD . Cho—EDETILERMTDSHLEHEICEY . RUBEDSULWN
AN DEEHEFIND,

5.2. FUAM)ICEDSBIERITTFIARICOLT

TADRIZEVNTIE, ZLOBHI AN RTAFFESNTEY . F-.BRAVYIFIITE
RFESNDELIIZE->TLVS BL. CNETORFID ZLIE. $i13 3GHz LT THEH. &l
AEBFETIEIARETILORBENZDELSINSH ., BIIETORBRENDBELY
BTHAS, Fl- EHBELERAIECEIZTOVTIIRIIREAIZHSIBE LFBRNESH,
AARTAOHHINERIEICRBREIN TS, — A £ HIFEICHT HARRNEHERELRIC
DWTOREEBIEZ LGN I12], IS REERICEETH2B|EBIZ DOV T, BHEF A
RIERLGY | [E5DZFDFHAEIEHEYRBIN TR, Chld, BEHDERFIMNZLAEND
EN—ETHY. HFIC. MEDEELGE | BRFBKEDEAZICET R EHGIIRENTH
3111,

FRBRBFICEV T EQLIGRERTEMERAINELIODOIDERLT 2T
[Fh otz A VBRFICHE T EBABEMEANEEES . —RICARBIMELGRSITDONT
RITEREAE KT 570 BERKBIOMFTFEZ0OBERMEICET &I LGS TN, BR
MICIEERIRBI DT FiEE D EERTORAIEE. ERERICH T 58 A EIREES

% 44



SELT=BI0I[10]0 %5 M. CHo THRESN TLS LIREIRKITRLG S0, SEREILLEHR
SARDHLNS,

SYRFEHDIWEENULDERBFEICE VTR, AMRDTENRRICEARNTREG ST
& MEBHRARN TR+ IBVRALBVGEEIHDH. TD=H . BITHLGERRFEANZVD
DDO13], EF TIEERTEHROEREM BRIV ERAE S B S-SR HFERFR[14, 15]1
BEN. SR ICABMNZEZRICAN- LTEYLGFEELER, LECHLTHRL, RYME
ATIKDENHS.

53. EEAMFSAUERICHEITHRFI AN O FIK

PRERRBFICE T HRD AN RGN GEINEKIITHE>TE LD D BLIEALY, il
BRICEALTIX. SBLARNILEERFIROFF A LZIN TEYE]. BAZELEHIESDED
BREDLGEEINTVS, — A IBE~NDHMRELRRBROBRIALLGINTEY[16], ERKIEDE
EERVAMIIZEDARRIENEFEND, Ff-. FRIBIKFICHITHEEMEE, BRIRFNOD
MMBEICLDE R B EL BRAMISH T 5T EHILETILBHIRIE. ROFD - N\vIRL—
DETIV)EEEDEENGINBOTHYNT], BERIEEHEAFIND,

ERBARICBEVLDTIE AFIC. 2FFKEICHT S5 BLARILEERHIR O BEFREFEA 2 5
rmanli8, 19, 20]. WAL A KEFEEILRLGLSMGEINTULD[21], A E DO ZE[19, 20]
L ICNIRPIZ&KAFHA[22]IC5 I SN A7E BB DBREBIRFENGEOIEARESN T
3. Ffz. 2B F1 SAR DIEZESECRELTIE. ANREELFLDOBEEERTIEN
BETHY. TOIIBRFBLEINZES(THE-TLD[11], BRFIESEIZ DL TIL. IEEE 181
M 2006 FENHEICEWT, EHLZARETILEZAVERIERD AN DERENAVLGND LS
(22> TS, FD%E . WHO [2&S RF Research Agenda[23]%E THRY AN DI B MRS
1. 2010 Z£0 RF Research Agenda TIZICNETORREL T, BAFIECEIZHT HERD AL
JORREL. BT SAR LBEE LR OMEENINWIEEZRY LIF. REDHARSAUIZHITS
HFT SAR DEHILBEEDZ L MHZIRANTIVS (6GHz £T) [24],

54. REYRVFMICEHITERIAN) DEE

BHAORBREIRVFHED:-OIZZLOEE - EWMERBITHN TS, EBEHEOEL
BREBDICIE FOAMN LB IECEFHE. HAWIFEEEDFR IV ERARTH D,
IE ETEELNESDOBREANL-OHOERFLRZEFHZE INTERPHONE STUDY) A
EiEnr=[25], COBRZHARDHDIFEFMEICH UL TIE, ShETLIELIEITh MK
BEOREACAEEEEDOFERAO—BEC DOV TOREIFTHL, SR EEFARNE
RN SAR D ADRL AN FERZA VKBS ME TOEHEEN/NTA—FELTHIASNT
(26, 27, 28, 29], F1=. MRICE T A IEFEFRLMER ICRET HIEFMEICEOTIE HAL
INREEERICZ LD SAR R D LLELEFEDIHAKRDEEELICHED SAR FH~ND LA
EESNTULB[30], EFRSUTAT7IZx T 2EHIEEDRETMEL T, B2 M. DR

% 45



HEE~NDFE BIEEANDEELGENFARLGNTND, COKIIGHMEITH LTI, EERICH
W B BRI REFMICERLIZR D ANDRESN TULNA[31, 321, BTk D &SI, ik
EREEELLERNEREREZARNIARIERSINTHEY . pRERERRICEHESE
=R AR DTN TLS[16], BIMIEERICE LTI, BEERICH T DM AN DYERR
INTWS, FIZIE, INROIEKELMFTELICRETEMEICHLTIL, RERICERLIZ8DF
W—TF7oTFIZEYELS SAR HARERESMICETIFHEMER S AN DERSNTIND
[33, 341,

Ffz. WHO DEXMMARRBLLTHIRY LIFONTO SR CHERICE T2 H(EL
BOXEBELZHRITE-THRARLIERCERBETHAINLIEHEARDRE ILEERDL
TONTEY. ZDODEU AN ELT, FIRS VS KUHE TV TOEFMIER S AR DS
VDM EEREEELIIEHBPICE T EMETGR S AN A EREN TLVSH[35,36],
BIGEETE, REBEEZAV-RKREGEMERSITHON TS, REFBNICEEINT-E
BEMADR AN ELTIE, ERFTER LT LV EEHARMISDOTFEEDEREHELE
RELTITS>AA[37, 38, 39]4, FDTD kEE— AU NEDEMFZERAOTREFEADIER
ADOPADEEPLEENDEREYH D REFZEEBLBIAITHATLNA[40], E5IT(E
MAEDLBELERINTIND[41,42]F -, RRIRZ AW EFF IS L TIE., ROMME
BREEEBEELI-ETILORARSIUR AN DRI TLS[14], HIFAEERICHEULTIE.
BE SYRFOTINVYREOERZEFTMERNEDONTEY ., TD-HDIFEE
ERFES LU TOIFEFHENTHN TV S[1543 44],

5.5. FRBICHTERI AN &RE

RFRF|EHBETIE. 6GHz U EDRBEBFLFAINSZEATEESN TS, LHLE
Mo, FHEEIRELTHRAT SAR A E A TREG LR ELRBIIERA MR S1 U BTELG S (75
4 6GHz. ICNIRP 10GHz, IEEE 6GHz) , 6GHz Ll EIZHEWLVTIE, AMKITERICERTKRELLS
. LWAICEEMAERREETIVEL. M OMRMICIEETMEZTOINMNEETHD.
Tt ERENEELETOFANRF S TV S FRIBEREFICE TN MRS LUK
NFEER /SAR [CHETHEEEIL. BRKFICHITHEEZNELTVSHBILHY .. BIE
SENKROOND, BE. LROFHHEEEHEHIZENT, FOANBRMA RIS TINS
LIEFEVH RV REGERMAICIEZTOMEILIEIFRARTHAS, HlAIEX. 2014 F9 B &Y.
IEEE ICES £:&IZH ULV T. Subcommitteeb Dosimetry Modeling [ZE LN Tl FEERIEEH &
U 6GHz LA E DR HIZH T HETIEICDWTERELLTEIF TS,

SE Xk

[1] ICNIRP, “Guidelines for limiting exposure to time—varying electric and magnetic field (1 Hz to
100 kHz),” Health Phys.99 818-36, 2010.

[2] A. Christ et al, “The Virtual Family — development of surface — based on anatomical methods of

% 46



two adults and two children for dosimetric simulations,” Phys. Med. Biol,, vol.55, pp.22-38,
2010.

[3] W.P Segars, J. Bond, J. Frush, S. Hon and C. Echersley, “Population of anatomically variable 4D
XCAT adult phantoms for imaging research and optimization,” Med. Phys., Vol. 40, 043701,
2013.

[4] T. Nagaoka and S. Watanabe,“Personalized Computational Models in Human Anatomy for
Electromagnetic Dosimetry,” Proc. ISABEL’ 11, 2011

[BIRMEEH MEMEF, TREL, BLR—, “RIa—LE—T4VJFEICLIEERAD

RAEBREDET LFR, "EFEH EMCJ2014-15.

[6] S. Gabriel, R. W. Lau, and C. Gabriel, “The dielectric properties of biological tissues: IIL

Parametric models for the dielectric spectrum of tissues,” Phys. Med. Biol, vol. 41, p. 2271, 1996.

[7]K. Sasaki, K. Wake, and S. Watanabe, “Development of best fit Cole-Cole parameters for

measurement data from biological tissues and organs between 1 MHz and 20 GHz,” Radlo Sci, vol.

49, pp. 459-472, 2014.

[8] W. J. Ellison, “Permittivity of pure water at standard atmospheric pressure, over the frequency

range 0—25 THz and the temperature range 0—100 °C,” J. Phys. Chem. Ref. Data, vol. 36, pp. 1-18,

2007.

[9] K.—H. Chan, J. Hattori, I. Laakso, A. Hirata, and M. Taki, “Computational dosimetry for grounded

and ungrounded human models due to contact current,” Phys. Med. Biol, vol.58, pp.5153-5172,

2013.

[10] S. W. Park, K. Wake, and S. Watanabe, “Calculation errors of the electric field induced in a

human body under quasi—static approximation conditions,”/JEEE Trans. Microwave Theory and

Tech., vol.61, pp.2153-2160, 2013.

[11] A. Hirata, T. Asano, and O. Fujiwara, “FDTD analysis of body—core temperature elevation in

children and adults for whole—body exposure,” Phys. Med. Biol, vol.53, pp.5223-5238, 2008.

[12] D. A. Nelson, A. R. Curran, H. A. Nyberg, E. A. Marttila, P. A. Mason, J. M. Ziriax,

“High-resolution simulations of the thermophysiological effects of human exposure to 100 MHz RF

energy,” Phys. Med. Biol., vol.58, no.6, pp.1947-1968, 2013.

[13]JA. Kanezaki, A. Hirata, S. Watanabe, and H. Shirai, “Parameter variation effects on

temperature elevation in a steady state, 1 dimensional, thermal model for millimeter wave

exposure of 1 and 3 layer human tissue,” Phys. Med. Biol, vol.55, pp.4647-4659, 2010.

[14] K. Sasaki, T. Sakai, K. Wake, S. Watanabe, M. Kijima, N. Hasanova, H. Sasaki, K. Sasaki, Y.

Suzuki, M. Taki, Y. Kamimura, A. Hirata, and H. Shirai, “Dosimetry Using a Localized Exposure

System in the Millimeter-Wave Band for in vivo Studies on Ocular Effects”, vol. 62, no. 7, pp.

1554-1564, 2014

[15] M. Zhadobov, R. Sauleau, Y. Le Drean, S. I. Alekseev, and M. Ziskin, “Numerical and

2 47



Experimental Millimeter-Wave Dosimetry for In Vitro Experiments,”IEEE Trans. Microwave Theory
and Tech., vol.56, pp.2998-3007, 2008.

[16] Y. Kamimura, A. Yamashita, M. Yamazaki, S. Enomoto, and Y. Ugawa, “improvement of
experimental system for tracking the threshold of perception currents,” Proc. EMC Europe 2014,
[17] 1. Laakso, H. Matsumoto, A. Hirata, Y.Terao, R.Hanajima and Y.Ugawa, “Multi-scale simulations
predict responses to non—invasive nerve root stimulation,” J. Neur. Eng, 2014 (in press).

[18] P. J. Dimbylow, “Fine resolution calculations of SAR in the human body for frequencies up to
3 GHz,” Phys. Med. Biol., vol.47, pp.2835-2846, 2002.

[19] J. Wang, S. Kodera, O. Fujiwara, and S. Watanabe, “FDTD calculation of whole—body average
SAR in adult and child models for frequencies from 30 MHz to 3 GHz,” Phys. Med. Biol., vol.51,
pp.4119-4127, 2005.

[20] .Nagaoka, E.Kunieda and S. Watanabe,“Proportion—corrected scaled voxel models for
Japanese children and their application to the numerical dosimetry of specific absorption rate for
frequencies from 30 MHz to 3 GHz,” Phys. Med. Biol,, vol.59, no., pp.6695-6711, 2008.

[21] I. D.Flintoft, M. P. Robinson, G. C. R.Melia, A. C. Marvin, J. F. Dawson, “Average absorption
cross—section of the human body measured at 1-12 GHz in a reverberant chamber: results of a
human volunteer study,” Phys. Med. Biol., vol.59, no.13, pp.3297-3317, 2014.

[22] Statement on the “Guidelines for limiting exposure to time—varying electric, magnetic and
electromagnetic fields (up to 300 GHz). Health Phys.vol. 97, no.33, pp.257-259, 2009.

[23] http://whglibdoc.who.int/publications/2010/9789241599948_eng.pdf

[24]A. Hirata and O. Fujiwara, “Correlation between mass—averaged SAR and temperature
elevation in human head model exposed to RF near—fields from 1 to 6 GHz,” Phys. Med. Biol, vol.54,
pp.7227-7238, 2009.

[25] INTERPHONE Study Group, “Brain tumour risk in relation to mobile telephone use: results of
the INTERPHONE international case—control study”, Int J Epidemiol, vol.39, pp.675-694, 2010.
[26] K. Wake, N. Varsier, S. Watanabe, M. Taki, J. Wiart, S, Mann, I, Deltour and E. Cardis, “The
estimation of 3-D SAR distributions in a human head from mobile phone compliance testing data
for epidemiological studies”, Phys. Med. Biol, vol. 54, pp. 5695-5706, 2009.

[27] N. Varsier, K. Wake, M. Taki, S. Watanabe, E. Carids, J. Wiart and N. Yamaguchi,
“Categorization of Mobile Phones for Exposure Assessment in Epidemiological Studies on Mobile
Phone Use and Brain Cancer Risk”, IEEE Trans. Microwave Theory and Tech., vol.56, no.10,
pp.2377-2384, 2008.

[28] T. Takebayashi, N. Varsier, Y. Kikuchi, K.Wake, M. Taki, S.Watanabe, S. Akiba and
N Yamaguchir Mobile phone use, exposure to radiofrequency electromagnetic field, and brain
tumour; a case—control study,” British J. Cancer, vol.98, pp.652-659, 2008.

[29] E. Cardis, B. K. Armstrong, J. D. Bowman, G. G. Giles, M. Hours, D. Krewski, M. McBride, M. E.

% 48



Parent, S. Sadetzki, A. Woodward, J. Brown, A. Chetrit, J. Figuerola, C. Hoffmann, A. Jarus—Hakak,
L. Montestrug, L. Nadon, L. Richardson, R. Villegas, M. Vrijheid, “Risk of brain tumours in relation to
estimated RF dose from mobile phones: results from five Interphone countries,” Occupational and
Environmental Medicine, vol.68, pp.631-640, 2011.

[30] K. Wake, T. Arima, S. Watanabe and M. Taki, “SAR distributions in a child head phantom

in the vicinity of recent mobile phones,” Proc. General Assembly and Scientific Symposium, 2011.
[31] A. Y. Simba, K. Wake, S. Watanabe, S. N. Enomoto and Y. Ugawa, “Exposure system for a study
of effects of mobile phones to human sleep and its dosimetry evaluation using numerical mobile
phone,” AFRICON, 2011.

[32] C. M. Boutry, S. Kuehn, P. Achermann, A. Romann, J. Keshvari and N. Kuster, “Dosimetric
Evaluation and Comparison of Different RF Exposure Apparatuses Used in HumanVolunteer
Studies,” Bioelectromagnetics, vol.29, pp.11-19, 2008.

[33] T. Arima, H. Watanabe, K. Wake,H. Masuda, S. Watanabe, M. Taki and T. Uno,“Local exposure
system for rats headusing figure—8 loop antenna in 1500 MHz Band,”IEEE Trans. Biomed. Eng.,
vol.58, no.10, pp.2740-2747, 2011.

[34] A. Hirata, H. Masuda, Y. Kanai, R. Asai, O. Fujiwara, T. Arima, H. Kawai, S. Watanabe, 1. Lagroye
and B. Veyret, “Computational modeling of temperature elevation and thermoregulatory response
in thebrains of anesthetized rats locally exposed at 1.5 GHz,” Phys. Med. Biol, vol.56, no.23,
pp.7639-7657, 2011.

[35] J. Wang, K. Wake, H. Kawai, S. Watanabe and O. Fujiwara, “Statistical determination of
whole—body average SARs in a 2 GHz whole—body exposure system for unstrained and newborn
rats,” Physics in Medicine and Biology, vol. 57, pp. 143-154, 2012.

[36] J. Wang, W. Liao, H. Kawai, K. Wake, S. Watanabe and O. Fujiwara, “Performance and validation
of a broadband—multi—generation exposure system for unconstrained rats,” IEEE Trans. on
Microwave Theory and Techniques, vol.61, no.1, pp.326—334, 2013.

[37] K. B. Jung, T. H. Kim, J. L. Kim, H. J. Doh, Y. C. Chung, J. H. Choi, and J. K. Pack,
“Development and validation of reverberation—chamber type whole—body exposure system for
mobile—phone frequency,” Electromagn. Biol. Med., vol. 27, pp. 73-82, 2008.

[38] T. Wu, A. Hadjem, M.—F. Wong, A. Gati, O. Picon, and J. Wiart, “Wholebody new—born and young
rats’ exposure assessment in a reverberating chamber operating at 2.4GHz,” Phys. Med. Biol., vol.
55, pp. 1619-1630, 2010.

[39] Y. Gong, M. Capstick, D. L. McCormick, T. Horn, P. Wilson, N. Kuster, ” LIFE TIME
DOSIMETRIC ASSESSMENT FOR MICE AND RATS EXPOSED TO CELL PHONE RADIATION,”
Proc. 31th URSI, Beijing, China, Aug. 2014.

[40] J. Chakarothai, J. Wang, O. Fujiwara, K. Wake and S. Watanabe, “Dosimetry of a reverberation

chamber for whole—body exposure of small animals,” IEEE Trans. on Microwave Theory and

% 49



Techniques, vol.61, no.9, pp.3435-3445, 2013.

[41] J. Chakarothai, J. Wang, O. Fujiwara, K. Wake and S. Watanabe, “A hybrid MoM/FDTD method
for dosimetry of small animal in reverberation chamber,”IEEE Trans. Electromagn. Compat., vol.56,
no.3, pp. 549-558, June 2014.

[42] J. Shi, J. Chakarothai, J. Wang, O. Fujiwara, K. Wake and S. Watanabe, “Quantification and
verification of whole—body average SARs in small animals exposed to electromagnetic fields inside
reverberation chamber,”IEICE Trans. Commun., vol.Vol.E97-B, no.10, Oct. 2014.

[43] T. Shina, Y. Suzuki, K. Wake and M. Taki, “Millimeter-wave exposure apparatus with
disc—shaped post-wall waveguide for in vitro experiment,” Annual meeting of the
Bioelectromagnetics Society, PB-204, 2013.

[44] C. Jastrow, T. Kleine—Ostmann and T. Schrader, “Numerical dosimetric calculations for in

vitro field expositions in the THz frequency range,” Adv. Radio Sci., vol.8, pp.1-5, 2010.



SEEEH6 EHBREICEYIRFEH [(FEZXEL FHHSFNCHERE]

—BAODODIZIE EHFBELGENORETIEHBADIFEL B TES, HHLE
FLEIC B ICRIGT DA —BREET HEIND TDOLILEAE BB THELMED £<
DANELLBEL T, HIRIFEFIHRDOERIZHE-TER. REDOHIDH, TR TR, BH
WRERELGEDIFFENEREZ . KUYBRITHDRUOERETRERLLSELD, LHAL. ZDKIH
BHIZICHT 5B DRAILZLDGFEECHEIZLLIEOTHY., T EMHE B8
FEELVILDAHZHICHEET EINEINRBEEZET IMRELE L, ER. CO LG EH
ST BB AHERE L EFEEOERICHESIBHIGEADIEEICKY . BEHEOFAER
Re. RABEELGEDN R EEZZTOT L ELSIED HSH— 7 T(Sandstrom et al., 2003) . D
FOFERDEBRIFBEHIZDIIEDFEICAADLYLGEZ S LT HHRLHY(Rossl, 2008).
WEEICERDOHEHEIATH S,

BHBDEMODEEDPIETEHERRI=LSIZ,. CNETITHNTI==DD provocation
study(BHER D (E<CEITEY EDLSLEBRMERDFZEREININER D1 TOHAR)TIE.
BHSIC BE ESNDMEREF LK > TL S (Rubin et al (2006). Eltiti et al (2007) .
Furubayashi et al(2009)), VT NDIAETH, EIFE LI v LIFEDRAZEZITOTLSA,
BHIFI B GHEBRENBHISZ MR TEL. HAVEEMIGICHLT BB THb L
BEREZLTVLAICEMM Do | EREENSIFHASMICEFIE LY LIIEETHNRET
ETLV HAVEEFCEITH L TLYBHETHAHEVFHRETFESNLEA ST,

N5NI3IDDOWHEDSL ., Furubayashi 5 (2009) DEFZE & double blind cross over design [Z
KYUFHLGIREETo TS, HEBRE -BREEBLBITHMOLEVEH T T, 50% DFHEE THER
BITHLTEHIBORIFEN v LIECEE T ol HBREBICEHBOIEDFTEEZET
SEFETAH, BHIGIT BE ESNHKERE TILERREN 5284 THo-DITL. BET
BO—RRDFERE TIT 49E5%EENLEM 2Tz, WTNDBEDIEREL, ZDDEZNIH—
DEHTIDIEIIBERATVWIDERFEDBBETH o=, > CTEHIRIC BEGTIRERE (L.
ZTOTHVEERE LRI T T LA ERICEEIKRDIXEERIML TV ST TIEALY,

FRICZHOWMBREICHL., [FEAETTRRZTFMEIE LIS, BHIKBEBE T,
aVRA— )LEICHBRLTIECERNREL—ELTTRRELEN 2D COTRBRDOEE T
WIFNDETEEIICE., Vv LIFKEDRTE TEIZEL LG, oz, BRURDHKDYIZ/A
AEBEDFETRZKRDEREToIHE. WTHOHETL, [FERIIIER LY FREH
STE oz, F-BHIGBEER T, [F<EAMERLL—BLTTIREMNIVFA— LB XYTR
Mot FERCLZDODWEREFHICH LT DRABOFIEOMIRLGEDEERZELANEL-
A BHERIC" BB RHRERE (L. £ THVEERE SR T, (F<EITH T HEROCEEH
BOLEEEREORICDEEIEL DT TR AN o1,

DEXYEHIGEDIECEICHLT BB THALECHETIAN—BHFET HEENA,
NEDHWERENERICEHIGERAMTE, INICKYEEEZ(TOT VI EETTHLAA
FEMEILIES D ESALENEVDRITNIEESMEN, ZDT=OBHIG IR T 5 BB AE (L.

% 51



SEQLSIBEANANDEHIZDEZEDOREICEWVT, BENEHEDORIRIZESLZELDTIE
BOM, ETHERLHD,

—AT.EFTEFEDBHMEZETHIHREL. KADBESHEIZEDEHEREVA,
A I—TUOMETIEEIZAOD 1.5 % Sandstrom et al. 2003), 7 A)H-HUTAHIL=T M ®D
FETIE 3.2%(Hillert e al. 2002)IZHFE T HELVON EFEZDHBLEZDDOH AL, DFY
—ANODRIZEBHIBIC B EVIFAZTIANERTERVREEICEETSEEZS
N ZOEIBEADREYDITEHIGIECEICTRERLTLDIDLEETH DL, KEHD AL,
BEFSOHICHEEETIREAERICET ICEFTEEZFERALTLS, LALERERIC “@
BEINODABIF EFEFEEZROLTHEATELRLD. HAIVIEEHISTOLOIC R
THIUGZELEDALZVNERDODND, COXILEEBRE (L. FEDOHEREFENHY . BEUED
HONICEEARTEHIRIFKEICRLT . SESFRRIR TRV TR DO E L well-being D
BETZHFEACTVEDHRENHD, OV ANICHLTERMIZSRETR, BLAZIYRKRL
XIEMNKRDoNDEELIC, BHIBDOMRADEECOVTEHRMN-HEMICEREZRZ. Ch
BDANDFRZERYBRLRLoMY ELI-HZHRILDH ST —2ZIRTLTLKE hEkxlT
TIKIEDRETHDHEEZLND,

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.

Hillert L, Flato S, Georgellis A, Arnetz BB, Kolmodin—Hedman B. Environmental illness: Fatigue
and cholinesterase activity in patients reporting hypersensitivity to electricity. Environ Res
2001;85:200-206.

Levallois P, Neutra R, Lee G, Hristova L. Study of self-reported hypersensitivity to
electromagnetic fields in California. Environ Health Perspect 2002;110(Supp! 4):619-623.

Regel SJ, Negovetic S, Roosli M, Berdinas V, Schuderer J, Huss A, Lott U, Kuster N, Achermann
P. UMTS base station—like exposure, well-being, and cognitive performance. Environ Health
Perspect 2006;114:1270-1275.

Roé6sli M. Radiofrequency electromagnetic field exposure and non—specific symptoms of ill

health; A systematic review. Environ Res 2008;107:277-287.

% 52



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

Sandstrom M, Lyskov E, Hornsten R, Hansson Mild K, Wiklund U, Rask P, Klucharev V, Stenberg
B, Bjerle P. Holter ECG monitoring in patients with perceived electrical hypersensitivity. Int J

Psychophysiol 2003;49:227-235.



8EANT7 VAAZ1=H5—2al Y BIRHEN (HERETF PRERSENG ERXE]
71. YRYAS2=7—2avDEZAITONT

YRYAZ2=4H5—230 (VRO ZEBETHETIE. TR 1EVWSEZ AN —RRIIZEES
NTWENWEWSIEZFTRBITIDLELH D, [NF—FILTVRVINBRINTEY . E5
SEMERIERAONTLESHETHD. \F—FETRERFITEEEITHY. YRV
MEREINFELGOIENEILIESWITHY . BEEIMTHS,

H1IZBIZEZ TN FBANT—FDOTILI—LEREBENETORESDYRYIZHED
MEIEITEMETRED VRAIDKREZFSEVOIB SN —RICITEFE O BEDIRIDE
xR THAEICEZLDREINEEZ TS,

YRz —aoMfaz BEL. EERMICRIZTINCOVTHRMEMNZ L, JROS
(FREEDERIRIEEGD, NUTLYNEEYERM T DLEDREDIRY A L. MR
LIEROIBETHAEN VRIIZ2 =5 —2a o DE—FHITTERN, YRYOZ2 = —2
AVTIIZDHENEETHY . EROCRE., MEHEI/RLGIN-ELEOMNAMDERKXBE
TELELNHSD(H 2),

FZICHEAMIZH 100%K2EVSHDIEEN, FL—HAIEZ B ARNICH OEMERAT S
[CHHT EDFSHERREELTUKDOIEEZS LT, RRICEEZEDLERBETERR
BEMNEBARBEE TSN AROLLS, NARDOKEISEFEOEEICLEH> TS
HEETHD, BRI T HERBIFBEORZI L., —ABTOEROBHRTIIGEINENE
FNT . RoT. LS EREZRBLTE. TOBEMAIMEEINGL, A EFFERYRLTULGETE
TEEZESLTV EHEOBEFTLEEI LA RIS 2= —23 VD EMTHS S
LEBEGRERTRETILENH A,

Frz URYAZ 2= —2aVIFEEmRB TH o TTESHL, URITDEREICEWTIE, &
X (fairness) . IRAID (competence) WV R TEEEL . FRDFELTOLETH S, £L
T WARIAZETIREZLBEZICTVRVFFME L) RVEEE . SYLWHEERER T 5-0121%
MTTUIKIEFILTHIEN LD,



‘ g

amen D

K1 VRARZDOREZIDEZXF [IVF7V%2Xy VRIFENCFTo27] &b
http://literajapan.com/handbook/01.html#s02

YRAHPAZ2=—3>0OBH \

T2 EHDEE

= HEHRERD TRz

—REERE OS]

o FIREEH - ER0ESR

Todal deirls 201309 nkizawa T

W U532 00T T Y7 2EHE N B 002012

K 2 VRZ7ala=f—arOHHK http/literajapan.com/rc/index.html

YAAZTAZEEMRADMIDVWTHLBENRETH D, YRYAZ1 =5 —2aVTIRIRY
FEE ) RVEBZELA D EFINTRHRE S LA BRI EEEZONABIEA, £5TEA
Lo AMFHREBOHEFTEMELTUNT M AT B BRE BETHH T 530 TH 5.
LSO TEICHEBOYMFE S LEGBALTL, BICA>TIRL, CIHEMREMREDF vy
TE13%, BRERBE T IHICHT IS5 THNIE, RATHANREBORFICE > RONTE
TWAAIREMENH D, EDIBE . A A= PEREFOIDENH D, Fi=. SHBADKRICILEIC
FEDEFOAITDTIRGLT, YRIAZ2Z =23V ELSHERTTEEFRTODOLET
H5. BEFIRDERIZFE oI RIAZ2 =7 =230 >TLES L, ESLTH—MRICITERE
ST, ThELMEETLES,


http://literajapan.com/rc/index.html

FEURIDKRESEMDY R ELLRLEWES ISR, EHEEOEHEDY R
FIZEB T 5L EBICREGURITHAIMDESICEZTLES, LML, DRI EELER
THETIRIDHGHRERDICENTELS VRAVEBEVSIRAELIDLEATEHIEN
BEtsnrzLy,

DRIEBIEEICHZHTIERMEZESCLDOTHAIEL HEITHLTEAYDPFTL T
BIRABICIEITRNDETHAS, EERDAARADEEICRLT . HOFDETOEZL
NBVAVIZDONWT, 2LYRINENCEEHZMITERTHILIIBOHTRETHY . ThE
B9 CLIFREMTIEGL, YRIAZ 2= —232I2HB T, SOYRVFE D EZER
FREERML, TNICH T 2HIEOBLIERFER TITIENEEICL D,

JRIDRL—FATIZDVWTHERETH D URIDRL—FRATEIE TH D) RIZEEITEHE
LIZELT MDY RIEREUVZATLEICLITHD, YURVIZITIER, BRFH . DB R
DPEL YRIDERIZIFARMEARR T IO HY . BICFL—FA T TEZ BT NIELRSA
WAS, COBRBALBF+72TH S,

JRYAZ2 =7 —2a ETORICE BOREOHRFICTHEELEL, —ABITOBALR
DERIBEICIIRADH DD TFHRLIZEEY TH D, =72 KB D, BHICHEELHET
25 . FAFEAV U REBLREDS MBI 27— 3V DAENVEYEEINEE R
FHLOEIHD MK THRELOZ2 =S —23V0OAEN RO S TIE(ITHRE®
Xt HEBE) ITBELFERVNSEELHY . BUIESERL- L TEEICHEEEF LTI RSA
WEB5,

YRYAZ2 =47 —230DFEITHEIELTNS, YRS 25— 3> DS EBRDKT
[T 90 ERMNSHRALGHNEHABRENEEZELETERTIVARETOE. 103—F Vb
EESRMARDEBRLEE, —ABRTEMIMHNARE. SMEOYRYIZ2=4r—23VI(2FH
TLTLD TS, ERFEBETHONIE. RAYTIX A BAKRIFICA 24—y EF AL
EFEEOAKEZIIOVTARICBSEROEMIZEZS12HD QA Z2FLTLNS, C
DESEFEBVRIAZTOY—ILELTIEFENP T BEENEZDOICEEDEEZ S,

JRHYAZ2=H—I3vDEMICEBLLEDE . hABETERALALGRTOY R3S 22—
AV DFENEIN, ZLTEBINTIKBELH A5, [YRYIAZ2a=7—230 1805
ELERICYIMIECAZA., MABE IEHICEHBLFHAEANDEDTHLEH. E5T .,
HE P> TODESTIERR S ALY,

SE 3

faE BHEF [VRY3Z2a=5—2aV ] IR F—T+—F L 2013

FEEEETF (2003) MHRTIENSMB)RITROAVMNIER HFE  F Y TOEHIEEIZ]
[t &M RCEN (1), 133-140. (URL: http://shakai—gijutsu.org/vol1/1_133.pdf )
FEEEET (2002) TRICHZHEMMNFFETEL00 ELFEMICETHILATY
AVEHRAREBIEREEHETF2172:9,861-5.

% 56


http://shakai-gijutsu.org/vol1/1_133.pdf



