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Electrosurgical device, air traffic control, train protection system

Aerts et al., 2014; Floderus et al., 2002; Joseph et al., 2012a, 2012b; Liljestrand, 2003; Nelson and Ji, 1999; Van
den Bossche et al., 2015; VMBG, 2003; Wilén, 2010

Electronic article surveillance (EAS) systems (B FREMERI AT LA, A5IEMHIEEE) ICEELE=LD
A—N—,avT REELE
ZDM, AT—brR—F, 2YyFRAH)—2IZB8F5HED (Van den Bossche et al., 2015)
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e |HEFHEES (Christ et al., 2012; Kos et al., 2011; Mantiply, 1997; Stuchley and Lecuyer, 1987)

o HBIXRTEIK (Bakos et al., 2010; Nadakuduti et al., 2012; Van den Bossche et al., 2015)

e portable hearing units (Van den Bossche et al., 2015)

e plasma balls (Alanko et al., 2011)

o KRABREICEAT SR (Aertset al., 2017)
FXyFo RYRI—L NEVT I —LIGE—RRIREIZE 1T SBIE (Aerts et al., 2017)
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Review of Studies Concerning Electromagnetic
Field (EMF) Exposure Assessment in Europe:
Low Frequency Fields (50 Hz—100 kHz) (Gajsek et al. 2016)
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loseph et al., 2012a electronic article surveillance (EAS) system 255 kHz to 24 GHz ICNIRPD EHE [ZHE-T-I5E D ATCHRBE DRI ODVNTHDIEET—4
\Van Den Bossche, 2015 electrosurgical unit 38-52kHz A S W15.3cm S 25emBinn d, REBEBURNDREITLED,
\Wilén et al, 2010 electrosurgical unit (electrode tip) 0.3-5 MHz E-fieldl& 45— )L D8 TIE20kV/mIZET R ENH D,
loseph et al., 2012 b air traffic control (ATC) systems 255 kHz to 24 GHz BB ICDLNTDT—4
Liljestrand et al, 2003 electrosurgical device 0.3 to 1 MHz FiiiE T AFDREBETIE, 15 kV/m, 16uTDEBEHER . ICNRRPOEEEFZBZHELH 5,
Nelson et al., 1999 electrosurgical unit, AM and FM broadcast transmitting antennas ii{:}é);zlcewﬁ1%1 mOESOBHER (. 153d8/spl mu/V/m and 76 dB/spl mu/A/m
Aerts et al., 2014 train protection system ~27MHz 7T+ £Yo.em—1.0omBEnE, BEBEBUNDREICHD,

Floderus et al., 2002

induction furnaces, induction heaters, surface treatment equipment,
electronic article surveillance (EAS), medical devices

300 Hz-10 MHz

BHEDORARBOREBELLDT 4

electronic article surv

eillance (EAS)

BEIERIESRT L

Roivainen et al., 2014

electronic article surveillance (EAS) system

5 to 7.5 kHz(EM system), 58
kHz(AM system)

ICNIRPD E #2428 & L TH Y. ICNIRPMDmultiple frequency rulelEconservative

loseph et al., 2012c

electronic article surveillance (EAS) system

Safety distances were maximally 111 ¢cm for EM, 77 cm for AM and 35 cm for RF systems.

Martinez-Burdalo et al., 2010

electronic article surveillance (EAS) system

10 MHz
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Roivainen et al., 2014

electronic article surveillance (EAS) system

58kHz

ICNIRPQD L2 (LA E LU _E D conservative TH D AT REIEHY o

Trulsson et al., 2007

electronic article surveillance (EAS) system

system| 2L D TICNIRPDE#ELZHBZ D& H 5.

Kang et al., 2003

electronic article surveillance (EAS) system
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smart board, touch screen

an Den Bossche, 2015 [Touch screens, esmart board |38-52kHz Jss £ Y15.3emM S 25emBEn i, EEBEBLUNDREIZHD,
Christ et al., 2012 ldomestic induction cooktops BELANLTORENHONIE. REODRHRRICEELFRIZTTAIAEELADH S,
Kos et al., 2011 ldomestic induction cooktops 35kHz HABIROFERICH T IREDHRERICLIRE

Mantiply et al., 1997

VDT, induction stove, radio

10kHz-30 GHz

BERBEN D EBHIRDREIC DL TIRET

Stuchly & Lecuyer, 1987 stove AE—THhoDBHEDREICDOVLTRET
Nadakuduti et al., 2012 lcompact fluorescent lamps, LED 10 kHz—1 MHz bulbsh 5> D EHLE D RFEIC DLV THEET

an Den Bossche, 2015 tenergy-saving bulbs 38-52kHz 3R LU 15.3cmh S 25emBinn E, REBURNDREZICLH D,
\Van Den Bossche, 2015 fluorescent lamps, electrosurgical unit 38-52kHz g3 LW 15.3cmh S 25emBinn E, REBBLURNDOREICL D,




A ERE R
BHRPICHEET S EESERA)LFEEMTHLES.
ELTWVAARD IEEMETRICfN S ET,
EMRZNLTARKICRNSER —EIEE NIE1E (Wireless Power Transfer; WPT) D& X

AP —SEREHMRICEIN- AMED KIG (E#E42100kHz T EZEEIZ. LYIEVER S CIERHENE .
SYBWERMFCILERE ERICHESIBNGIERAMNZBERIZ/LS (Kavet et al, 2014)

A Chatterjeeis (1986) O T B2 FARRiE B E#5 R (10HzH 53MHz )
AR B BEIC DOV T O BEE

A )| [FHBIEE K ~ KR L (50Hz - 300kHz) DHRERICONT, HRRGFHDBARAANBLERNR
[CEEEMD2EREMEL-EMERREEZEA. RIFIH I HRREEEZEE A

Y

=
=

Threshold current (mA)

0.01 0.1 1 10 100 1000 10000
Frequency (kHz)



S DRERE

EIJF'HE]JEEJQ%E%% NEEICEAT SMRITIER K. S B RBEERD
MZRICLEEL T, 473y,

EREREEDT —AEINTELTVS EFDRSUTATHAEDBE

I-Ii“

H 4R E S 1Gx (Wireless Power Transfer; WPT) 72 E#TLULVEIR D FI A

R HEAFE B RV ESTEH LUl R TEL%)WL%M’F
10} 2%‘% @nfﬁ‘tﬂihédz?gﬁﬁauw ?/3 E

& (LA 70

IHEEIEZRDFEAIFXIEML TN, IHFEFRDENINDISRTIXIEIRDRE
IR A LA ESN IS EADEE B EEALERENS.,



	中間周波帯域におけるヒト研究の分野
	電磁界の分類
	中間周波数電磁場の発生源
	中間周波数帯における物理的影響の特性�（刺激作用と熱作用）
	中間周波数帯の健康影響に関するリスク評価
	中間周波数のこれまでの研究（ヒト）
	家電等の中間周波数の電磁波の特性
	Review of Studies Concerning Electromagnetic�Field (EMF) Exposure Assessment in Europe:�Low Frequency Fields (50 Hz–100 kHz)　(Gajšek et al. 2016)
	スライド番号 9
	今後の検討課題

