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(RS

HENIZ, 74 HFORZERH T, 2B 2MHTH I LN E NI RIEThoTlcd, 7
T— FOABRIET T2 TH LD, LIA> T, BRI 19. 6%, AZEIERDT 19.0% TH
Do

LIF, BEM7e il RI3% a7 2 BlifEitds L OH RtdoRE 2 S S,

=

EE

AHFFE TILEE OAMREERAR O 72 D O FEFIEAEEIZEE L CEHEREEBHE L B 27
o7z, ZHEBE LR THIORARATH 5, AEIT, BEIZEES +457 TidZe < Mg R
MEMNTETWRWATREMES & 523, AL THHAF 25 | invitro, in vivo, LFDFHZ )
BOBRANETELZLEIERDPRE VY, SFEEITIRA 250227 )7 L THEDEK
NTELDOT, WHEEUKIZLY LORENTED L EZ TS,

AR OO HEMEF N OH LN R 57122 L2 LTSRS,

BB B 1E, ICNIRP OFRBFIEIZBNT, TK<H->TWD - W= Z End 5] Thb
94.5% E1E & A EDHFREENZEM L TEY ICNIRP A K74 L ORMEIZONTE KL<
HoTWD D 51.4%, TBBTLRE > TWD |5 34.7% CRE\WERAEIEE Th -7, £72 ICNIRP
A RI7A4 2 OHIFREOIRIUZONTE TESEEL TV D ] 55.6%., [Blstehdifig LT
W5 278% T, %< OIFRENER L T D Z EBRbhoT,

Z Of#E[AIF IEEE 35 X OV IEEE standard, [7] standard o | FRAE OARILO FEFKIZ DV T $ [FIED
R ToH Y | AERERKFIIEOMIEE D% BT b OEFREREZ PR L 72 E Tt
A TWD Z EDBALMNE R T,

— 5T, WHO ME® 7= EREREREEMIEIZH1T 5 GUIDELINES FOR QUALITY EMF
RESEARCH (1998) IZ DWW TIXRIRD 472%705 TRITA REA L EH - TR, ZHUTHS
WEAFEZ L CWD | ERIE LT, b7 & Tohbln) 28575 L 36.1%
2720, —HOMEFICHEVIRBEL TWRNWERERHZ LN ERoT,

TR DRSO HIBRAE OARILIZ DU T, Possible effects # 589 DML H 57 E7f
N A, 1BETLHULERDD] B 708%THY TULENRRN] O 16.7%% EHlo7z,
ZHUZOWTIE, T — FOBERNZEBUV T, Possible effects D EFEZ IAMEIZ L TUWNRho
Toiew, [EFIZE > TEHERZITMY HE LIzOTIERWhEEZLND, BURO A R
F A ZEBUVTIL, Possible effects (2 DWW TIEBE STV WD, REELIEER O R
M & SIZHMEIC L TR BER D 5,

Possible effects Z #1325 720 D FiEZ EHERRITAEEIL T2 &AWL E 25,
66.7%MNE DS LEE L, HMEEAZED HRE LWV BERNRE S HNT, 72t DE
BEALEIZ EOHIMDNED D _XENE VB (BEEIEE) 13 LTiL, Z2WIIEIC WHO,
ICNIRP, IEEE 2ZF HiL7zhy, ZLISMNC S, BERE CORFIZ L & TH D L,
GLORE, ILO. ITU, UNEP 72 & Offf4 b2 bhni-,
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HHFH E L TRRAZ RO TERASDIX BOLRLEZRIET H7-DI2F, E0XHF
FHIRARPAS MBS & N E Ty, | OBERNTIIEIEENO ) TR EREZED L Z LN
TELLEZEZ TS, BAEMIZT EBWREBIIFAE LW L 2T 2 03 TH &K
TFVEDONROBEH D A T = XLzt H . —BWED & 5 B /e e~ D E ) THL
INIRERE~ O L OB ] [BIEOML] 2 E Lol BRR B R R Sz,
Fo, TBEEASDIIBEORLRRIZONT, EDOX TSR a v ARED
BN ORNCIE, BIEH OMEE & L OSSR DR E M L 55 RIE RS B,
B, O DEZEZFEMIC T 2MMES S 2 & b b,

In vivo, in vitro, engineering ® 3 77 BFIZHIANL =B BIOE I VT, 22D
HR IS O OERZED D Z LN TE -, $o, Bkt UTHMER 2 E LT
D, B, TR T 21TV, SRAEEEBRIE S N OB LIREI S TS b R D% 1T O TET
HD,
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B DEFHE R

LEEM & 2 olEIZE

BAEFTR L TV 280 E4

F—AZ7UT 5 6.9
it g 2 2.8
KA 1 1.4
XYy 1 1.4
AT 3 4.2
=N 36 50.0
HYFTRAE 1 1.4
<=7 1 1.4
<A 1 1.4
=0 2 2.8
AYz—T 1 1.4
X 4 1 1.4
[\ = 1 1.4
EE 1 1.4
KE 14 19.4
EEIE 1 1.4
gt 72 100
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(1252 oD [EI

A& (%)

A—=A+ZV7 5 6.9
ATE 1 1.4
Caucasian 2 2.8
KA 1 1.4
XY oy 1 1.4
A5y 3 42
HA 34 47.2
< VA 1 1.4
=0 2 2.8
AT z—F v 1 1.4
X A 2 2.8
[\ = 1 1.4
KE 12 16.7
JARFRHE v 1 1.4
4[] 1 1.4
Bzl rn 4 5.6
st 72 100
[E]%3% D B PR AR
I
T# 37 51.4
il 11 15.3
B 16 222
Other 6 8.3
EEIE 2 2.8

S48 72 100
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N (%)
30-39 10 13.9
40-49 14 19.4
50-59 21 29.2
60 L E 27 37.5
&t 72 100
a1l
ANE& (%)
Hk 64 88.9
2tk 7 9.7
T 1 1.4
weEt 72 100
BAE DAL
iz AE (%)
#4%,/ Professor 20 27.8
HEFAF / Associate professor 8 11.1
Bh#/ | Assistant professor 3 4.2
ELHFF B/ Postdoctoral researcher 3 42
Z DAt 30 41.7
EEE 8 11.1
SFT 72 100

[ZDfh) &[EIE Uizl OREM

Consultant

Contractor

Deputy director in science; Head of research laboratory

Director
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Director General of a research institute
Electrical and electronics engineer
Engineer

Executive researcher

Head of Research Institute of Fundamental and Applied Medicine

Independent consultant, retired from organizations

Office worker

President of scientific consulting company
Project associate professor

Research Scientist

Research Scientists

Researcher

Retired

Senior researcher

Senior Staff Researcher

Technical adviser on electromagnetic waves
Professor emeritus

BRI

Senior researcher

Laboratory director

MEERE
=AY SA
A )
Et 65 90.3
I m 6 8.3
2+ 1 1.4
a5t 72 100
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A PR B R BRI 50 BF DRF SRR 3K

AN )
20 LA E 33 45.8
16-20 4 15 20.8
11-15 4 10 13.9
6-10 4 7 9.7
1-5 4 3 4.2
1 FERE 2 2.8
ME 72 100
I E CORITHH
ANE& (%)
318 E 21 29.2
21-30 #t 14 19.4
1120 # 10 13.9
6-10 #H 8 11.1
1-5 # 16 222
waEt 72 100

E B IE B SREF#ZEE S (ICNIRP)ZH > TWE TN ?

A % I% HRlR B9 Zof EEE

X<moTn3 58 806 33 8 11 5 1
MWz enbhd 10 139 4 2 2 1 1
B R 3 4.2 0 1 2 0 0
DbobRn 1 1.4 0 0 1 0 0
GE 72 100 37 11 16 6 2
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ICNIRP guidelines DA% EDRBEM > TWETH?

A (%) ITF MR B toft EEE

X<&moTn3 37 514 23 4 5 4 1
BBhimoTn5 25 347 12 4 6 2 1
W= Z &3 HRE 6 8.3 2 2 2 0 0
DR 2 2.8 0 0 1 0 0
bh bl 1 1.4 0 1 1 0 0
Bzl 1 1.4 0 0 1 0 0
MF 72 100 37 11 16 6 2

ICNIRP A K7 A /BT HHIRMEDORILE EOBEBEMB L THETH?

AN () IEF ME B oMt EEE

LSHEBELTND 40 556 21 6 8 4 1
BBUOREHELTND 20 278 12 3 2 2 1
DULHEEL TS 9 12.5 4 2 3 0 0
E<EMLTHARN 0 0 0 0 0 0 0
o bR 2 2.8 0 0 2 0 0
43 & R A 1 1.4 0 0 1 0 0
MF 72 100 37 11 16 6 2

IEEE 25> TWET 0?2

TF MR B Toft  EEE

X<moTn3 55 764 37 6 7 4 1
MWz enbhd 14 19.4 0 5 6 2 1
DN 1 1.4 0 0 1 0 0
bbbk 1 1.4 0 0 1 0 0
Bz R 1 1.4 0 0 1 0 0
GE 72 100 37 11 16 6 2
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IEEE OEBRFITL BIZET 5 standard & EOBREM > TWETH?

T Mk B Zoft EEE

X<&moTn3 33 458 22 3 4 3 1
BBhimoTn5 24 33.3 13 2 5 3 1
W= Z &3 HRE 9 12.5 2 4 3 0 0
DR 4 5.6 0 2 2 0 0
bh bl 2 2.8 0 0 2 0 0
Bzl 0 0 0 0 0 0 0
MF 72 100 37 11 16 6 2

IEEE standard (23517 2 H|[REDORILE E OREHFE L TWHETH)N?

IT% i @ Zofh EEE

LSHEBELTND 34 472 23 4 3 3 1
BBUOREHELTND 19 26.4 8 2 6 3 0
HLEMBLTND 10 13.9 3 4 2 0 1
E<EMLTHARN 5 6.9 2 1 2 0 0
o bR 2 2.8 1 0 1 0 0
43 & R A 2 2.8 0 0 2 0 0
MF 72 100 37 11 16 6 2
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R EERES (WHO) @ WHO’s AGENDA FOR EMF RESEARCH (1998 ££) Ox(E|z&E
23TV % GUIDELINES FOR QUALITY EMF RESEARCH [Z2OWTHI o TWET 2?4
STWAEE., BRIZOFRIZFDOTA FIAL VIZESNTNETI?

(%) IZ% Ak B  Fofh EEXK

MoTRYWHIAL FTA

VICESWERRRE L 34 472 19 4 5 5 1
T3

HoTWBNR, HAF

FA VBB LB 9 12.5 2 3 3 0 1
i 72 o T2

HB 7R 16 222 9 4 2 1 0
bhd i 10 13.9 5 0 5 0 0
¢ & R 3 42 2 0 1 0 0
MF 72 100 37 11 16 6 2

BREFR O EKEEDH|RIEDIRILIZ DU T, Possible effects ZE BT A LENH D L BNE
THhe

B oMt EEE

Zo285 51 70.8 27 8 11 4 1
Z 9 B2 12 16.7 5 2 2 2 1
y oYY A 7 9.7 4 1 2 0 0
43 & R A 2 2.8 1 0 1 0 0
WF 72 100 37 11 16 6 2
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BREFIL S BIZ L D Possible effects #3572 D D FiEZEBEMICTEELT & L BN

FTH?
A (%) I%¥ Mk B oM EEE
9585 48 66.7 25 7 9 6 1
£ 5 Bb72n 11 15.3 6 0 4 0 1
oY NP 9 12.5 5 3 1 0 0
/3 & AN A 4 5.6 1 1 2 0 0
Bt 72 100 37 11 16 6 2

BEHRTa bayid, EOXS RBEOEETEDONDIRELELBNETH? (BEK
[E1%7T)

A&

WHO 42
ICNIRP 31
IEEE 22
OECD 6
Z Dfth 10
bhb R 12

[ZoM) LEZE LT OFHEMER

>

WHO 7»b LIVER AR, LTI GLP, ENZIX<BEENE, BLOHERTER Y
1 kL AT ASLENDH Y 9, (Maybe WHO but the standardization should emphasis
GLP, excellent dosimetry and protocols that can be replicated.)

BUE, AHZREELTFIAE FTRBIC T 2 H3kILdH W £8 A, (There is not currently the
knowledge to enable a useful standardization procedure)

8 %2 DIFFEHERFEB OB LKL SV TLRERTEL2XIICT 208K, (Itis
preferable that each researcher can conduct experiments creatively on the basis of his/her own
thoughts.)

BEOFEHRE O AR OGE & L (A combined agreement of the leading bodies
would be best)

J—a A K (nocomment)

WHE o'W, BE T 0 a3 VBRI DRI L o TR RTY, Dl
b, BEHAEE ISR U TR ATREZRITZE AT 2 b DIZHOW T, EWEE DB TE 5
HA RTA & D& TT, (The contributions of physicists will be essential for attempts
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to standardize exposure protocols. There should at least be guidelines that any biologist can
understand for what would constitute an interpretable study with regard to the exposure
apparatus.)

% O AT 57212, WHO, ICNIRP, IEEE/ICES OFVEE & —FEIC 7 — V35 2
L& BEID L E3, (It might be advisable to pool together the scientists of WHO, ICNIRP and
IEEE/ICES to avoid later controversies.)

BE ORI FH%ES  (Scientific organizations)

GLORE

ILO, ITU, UNEP
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SLEEM (BHEHE) & ZoEZ

BERANDIIL BORELHRIATTI7-DI121F. EFD K 5> BZRMRIBIMANER L BnET

23,
>

>

FHUTAEBFHIA L ARISDWN D &SI EE 31 E 5222 (does it cause some
of physiologic stress response or not?)

— MR 72 2 R TR S D IERER BT BE I D REIL, RS S D R S R
UTCREL, BV DB SN DB (R0 & RER - —
PRI R~ DS, PR 2T LT R E) (TR U 7GR, 13

AT OE A
> X< B
A 13X < BIRFRE or HMH. FROREE (NERFHEENE) . 25 or WA,
etc...
> in vitro #BR
EARENE - OMERRBR - 2 X Y BT kA - Ames iRBRTE) | MEREAVE

(B FEBUNT GBRMEZFAEAG, PR - 77U THEIRSE) | etc
> invivo FlR ¢ SR, HSME/EENE, 1B
FRER R (FE - MiERAS) . BiswmrE - IR CMZEAER - Piga
T A %E), WA IEBUEAT (K - TR - PR - RERZR &) JRATHI
WERER (IR - %) . st (MERSAT. JRERAENT (Fafig - Mg - U o
/NHiI%) TDAR #BR, NK MAaiEPE, Thi-TH2 MIES%) . FAEEN (Rl%E
BR, HIRR, BREARSE) . et
> SRR
AIEMLIZIZ, invitro, invivo B R UYEFHIZE (R RNEENTWOILERDH DH, EF
TR ZEAL D & O SR A PR L7221 IR 63, 2 BITBUFEBE D72 L > T
Gaerfits b XX Ths, (Proofs must encompass in vitro, in vivo and
epidemiological studies (long-term). The epidemiological studies must exclude support from
commercial organizations, and they should be financed solely by governmental institutions.)
FTTICAFAREIZ LS, RF ~ORFEIT 100 FLL EIZhlz> TRAEL TR, i
< &Y 50 FRIIMEANAFZE LT X T 5, (I believe they are already available.
Exposure to man-made RF has been happening for over 100 years and studied in depth for at
least 50.)

J—2a Ak (nocomment)
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LSS NTEBREI A T = XL b, 28-S NI AW FHIER RN &,

T BRENT 52 L1XTEXEH A (1. Absence of any established physical

mechanism. 2. Absence of any replicated biological effects. Note: one cannot prove safety")

IR BT E L7222 & 2R T 2 LB H D £7°, (Non-thermal effects are to be

proven that it does not exist.)

HEERFETHY | DIROBEFD A=A L%, —BEVEDH 2 8L rTRE R~

DEE, W SHICHEDO LI VWEL VL, BLOEM Shegefi (A

consistent and repeatable adverse health effect, which is dose dependent and with known

mechanism of the effect. Threshold level of effect identified, and safety factor applied.)

ST ST EW) 7RI %, (Established biological effects.)

BRINTVDLAEWFRIIRIT, B2V A7 L RRENDHUTOREREL T THGZ L

TWAHRENRH Y £, (A proposed bioeffect should meet all of the following criteria to be

considered as a safety risk)

AT SRR~ DI L BE L TV S & Th 5, (It should be associated

with a clear adverse health effect)

FAIUTMEFHTE D8R & LU THENL S35 X & @ (It should be established as a credible

effect:)

> B SNTZCRRICEB T AR OIS L7=—E L7=F8L (reported independent and
consistent replication of the effect in the peer reviewed literature)

> bolb b LWEMWELFR) A J1 =X A (aplausible biophysical mechanism of
operation)

> [BHEHTE 2 HERIGCHFE (areliable dose-response curve)

HHEIBE 2T ERTHLRFET ML, ROZEE2HHLES, £ TV LMD

BlEEIRAEADS . SN DIFEVERFIC L > TF T A E T~ A T AOEE L =T HHH,

(a very sensitive methodology, a quantum model, that describes: Why conformational states of

living cells are positively or negatively influenced by external non-thermal electromagnetic

fields.)

INHITHEMET, MEICHET A Z LIXTEXEH A, (these are complex and cannot be

casily specified)

~A 7 PR A D S ERIZOWT, BIRIEENAMEICE L TRIEZR > T2 &0 D

FEBGHLAR L7200 [ERFEER) 239 5038538 5. (It is needed to conduct

“biological experiments” to obtain experimental evidence that shows no problem relating to, for

example, carcinogenicity regarding higher frequency beyond microwave band.)

BFOEW, BT L Ea—Siulz, M L TEB SN BEAZE (Good quality, peer-

reviewed, and independently replicated scientific research)
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EMF L~V DIELWA T — U > 7 L JeATIINE 2 B8 L T2 A2 mOs2 B 2B 3 D AIFSE,
(studies on the biological effects with considering the correct scaling and reporting of EMF

levels.)

HEMOBRIIZERICHNVENTT, EMFOEFXa VT 1% 100%MRET 5 2 & 1ER

AEETH Y. T E TR S BRI RS W TS 5 SN AT H D

¥/, (The meaning of the question is completely ambiguous. It is impossible to guarantee

the security of EMFs 100%, and there is no other way than to build on the scientific evidence

that has been provided so far.)

ST U 72 FRAE  (Independent validation)

ZHVUTEELWNTT, DI Z 2 THh D Z L AT 5 2 LIXTEERA, K

MERBYDEHTED AN = ALDOFEIINED Z LN TEET, (This is a hard one.

You can't prove something is absolutely safe, you can only follow the leads of hypothesized but

credible mechanisms.)

R 72 52 B T H o 72 & JBuvE 97, (1 think a short-term impact assessment is

enough.)

BN DWREE T — & itk LTCEE LA — SO 7 + v —7 v 7 (Long-term follow up

of health reports with records the personal exposure data)

FAENIIES K 2B FRR B OMARRIT. JTTORE LIFBRORN 2 SO R L

BREERE COEBROMAL L 72 HRUIZ L » TR S D & (Biological effect findings from

research studies should be confirmed by independent replication of the experiments in two

different laboratories not related to the original investigation.)

HEVEZ L — S M EEER  (Randomized double-blind control trials)

B OB ER IR R, ERo KB (Multiple negative findings, unsuccessful replications)

LeRLlT, HOREDY A7 OZAFTY, Leh->T, EMF I(ZBET 2 ERBSFTFA

AREZR U A7 LAV a B IZb T 2 L ZREHT D 2 L id, BREMRT 5 5IETT,
(Safety is the acceptance of risk to a certain degree. Therefore, to prove that a hazard related

to EMF results in acceptable risk levels is the way to ensure safety.)

TS SNT=BBRIZHES < A T = X L Of#EH,  (Elucidation of mechanisms based on

established phenomena.)

ST ST 23722 & (Absence of any established effects.)

HIEFREZ2 B e, DF V| REE LT 2 2 SIXEROBLENBITHEE LWTT A,

ANHEDERAZONTT X TEI > TV L DT TIRHRWGE, REOLZ N2 kT

DDA B PREELESH U FH A, T2 & X, D L < %, (measurable physical

quantities; i.e., increased temperature, is preferable from the experimental viewpoint but no

scientific proofs is adequate to ensure the safety of exposures when we do not know all about

biology of human; e.g., how the brain works.)
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BARAIICIX, A PR B BT 2 N TR O EERAAFJE- B 72 Bt A X-.8 T AR
1177 (Ideally: Human experimental studies on biological effects - clear effect size - .8
statistical power)
X< BBRAEZHZ TR Z & &G 5  (Demonstrate that exposure limits are not
exceeded.)
LEMEFED 3 DOHEARN R T A DFED A D=L FEARBRT, WEY. B
FOEBRT) . EREWM~O R (AEEL 5, B LORHRRHICE L T+
FHEA T B2 EMF L) o BEOAHOHIIE (KD RT T 4 7 ~DEK
HRRIR ISR A E 2, BB e T Lo e (ME S SRENEH S TR D
T AR ZKER %2 5], (Integrated data from the three basic lines of safety
investigation, namely, mechanism (basic chemistry, physics, and electromagnetism), laboratory
animal exposures (to well-characterized EMF levels as to frequency, intensity, and duration),
and human studies (with greatest emphasis on clinical exposures to volunteers, but with
consideration of observational epidemiology studies [with their associated issues of
uncontrolled and unidentified confounding factors]))
W DALT, £ U TAEMTORBE~ORBIZE D T, AN ED X S I/EY
FH TR ARSI EL0E L) L<HEBTIMNERHY £, RHREL
NVOVEE A BET D MBS 5, (Weneed to have a better understanding of how the
electromagnetic fields modify the biological processes as we go from the physics through the
chemistry to the biology and health effects. Long-term low-level exposures need to be
considered.)
WIETIE, FERWIE & BB 2 XBI L, RIZE DB OMIR 2 IR D REIC
WG R0 E )il T 2 0EN DD £, BFETIL, EMFBREED A A4~
—H—ZRET HMENDH D £, HFETIE. EMF BRE OB Th % alRelE
NEWZ EEERTLILERHY £F, ZOREOHFASN TT 23, EMF ITEETH
LEELLEAZ, EROBNZMOEDTOIEERS WL T, fHlid 2 %2
W £, FLEMREITEERIET 2LEZR(H Y £, EMF [ZHEUR 2K
WRERFET DO N T AT VT b= A te Z L 2 RFTL T2 &0,
(Studies should distinguish non-thermal effects from thermal effects and evaluate whether
long-term exposure can affect an animal's ability to thermoregulate its body temperature.
Studies should identify biomarkers of EMF exposures. Studies should take into consideration
that the effects of EMF exposures are likely to be subtle. Although out of the scope of this
survey, individuals who believe that they are hypersensitive to EMF should be carefully
interviewed and evaluated to help inform experimental objectives. Naive, short-term
exposures should be carefully studied. Consider incorporation of a transcriptomic analysis to

identify EMF-sensitive organs.)
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LEMITFEA TE EE A, EMF ~ORERICBE L T—H L TCERENBR SN L
T, MECEREZFEL, A=A LZRET HHENH Y £7, (Safety is not
provable. To the extent that adverse effects are consistently observed in connection with
exposure to EMFs, a dose-response relationship should be investigated and a mechanism
identified.)
MR~ 5| X Z T AlRetE O & 5 REE 72 RO K4 (absence of
cumulative bioeffects that can cause adverse health effects.)
ICNIRP / IEEE #E¥#E~D#EHL, (Compliance with ICNIRP/IEEE standards.)
EMILERTT 47 ar bue— &AWL | 2R HEE AT I D < R
. (Replicated results based on studies using blinding and positive controls with appropriate
statistical analysis.)
ks K OFEBVh R O EZEE  (Exposure thresholds for thermal and non-thermal effects)
R BT, EMF IZRE L7z St iicEsTnE 4, LEn-T, Fob
U ANERTH D EBDbNANERTZENTEST T, Ascwell [Z, EMF 23
EORUNELZETW < O OF HZRMERANL 7o 22T 5 2 L 2RI LT
F79. BFRRERLIT. 2 S OXEE & i L7 IRE ISR O R T, 1) @E O
HIRERSRME T, i) THESRUEZE ) DZME T, (We all leave in the world which is penetrated
and fulfilled with EMF. Thus, we can only show which regimes seem to be dangerous. Ascwell,
we can suggest that EMF stimulates some helpful healthy processes including positive
microevolution. Scientific proofs are very long-term experiments in comparing with two control
groups: i) under usual geomagnetic conditions, ii) under conditions of "magnetic vacuum".)
M GEEGIR) . Bhiy) (HEEREBIE) . B I OARE (EERO T U ) DIERAINT
78, FEBROFERAFGE L TOMET H121E, BERE D ARIKTT, (Experimental
study of cell (non-thermal effect), animal (estimate exposure threshold), and human (actual
scenario). To validate and extrapolate the result of the experiments, dosimetry is also
essential.)
BHPRORERIE, BUR LB O TIZBEE L TWORERH Y ¥, BUED
(ICNIRP) #lIfRIZ+73Tdh D L IR ETH, EX LN L IFBWEONIE & fi T
HLRENDH Y ET,  GEROBUERIRE &AL O RTR OIRBYRIE DA 28 Rz
R ORERIT, RE B L MW IRBWRIEDRAN 250 R o & HITHRE T 2 02N
HOZEEERLTWET, FETLIUREOCHLIAERTE, BLOBENLA
WL, BN E L o THRETT 208 A ®H Y £9, (Scientific proofs should relate to
both thermal and non-thermal effects. The current (ICNIRP) limits appear to be sufficient but
research into possible non-thermal effects needs to go on. Recent results showing beneficial

effects of hyperthermia prior/post conventional radio- and chemotherapy imply that the
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underlying effects of RF and MW hyperthermia need to be explored further. Adverse effects
that may arise, as well as potential beneficial effects, need to be explored with vigour.)
ATHLAIRTYH, AWFEre 28k /a2 &, (Nothing biological should be changed
in either adults or infants.)

FEFRM AMEDFERH  ("non-carcinogenic proofs)

Sy WAHIAE D 43 L OIS SOSRE 29~ 2 FEZh R (non-effects on secretion and
stimulation-response ability of secretory cells)

ErHla DR & b ~DEED 72\ 2 & (non-effects on growth and differentiation of
stem cells)

THEORFAIL LT, BREMRTHZ I3 TEEHA, LEL, HIRITTE 57217
EenE TCHEM L, M L TE-T ALERH Y £, I 61T, invitro DAFEITY A
J I ITFHCA I TIED W FRAN, A=A LIZEAT 0B HE AR L E
T BT, MZetE] T2 HETHL Y A7 TR, ZEEOIXSEELERE
THYMENH Y £9, (Safety cannot be ensured, as a philosophical principle. However,
studies are needed to be performed with as high quality as possible, and being independently
replicated. Furthermore, in vitro studies are not especially useful for risk assessment, but
provide the necessary knowledge about mechanisms. In addition, any risk assessment, which is
the way to address "safety", needs to be taking real-world exposures into account.)
MATHIIE T, EMFENREITH Y £ A, (Nothing biological should be
changed in either adults or infants.)

HEMED B S5 EERAE R (Experimental results that show reproducibility)

BIE DAL & SEAAFEREA  (Clarification of thresholds and evaluation of detailed

characteristics)

BBEASNDIIS BOREIZOWT, FOL) TSN Ra v FAREBLND &
BWEdn?

EMF ~ODHRERIZ X DR 2B b 2 7l T & 2@ 2B T A LETT, (good

animal model to be able to evaluate a bit change due to an exposure to EMFs should be

necessary.)

BPRREHLOERE & . T OMAITIES W FER R, 2 Ia=r—va v
(Accumulation of scientific evidences and sincere correspondence/communication based on

the findings)

BRRIE L BOREMEICK L TSN a2 o P 2R 2R 5101, i RICER

ROZ Lz L<HELTHLLINENDHD LEZEZTNET,
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>

ZOREE LT IO 3 RERELET,
S RTR AR, BREAOMEEC/EM £ 722 BT OV T OB EOM
Z FERRAICAT 9,
> NFALUT 2 RICEM B E R ECEREZITV., BRSOV TEL S
fRLTH D I,
< BRIV THRC H s 72 Ehk 2 IR DN F T I FET 5,
FEERE R OHREICARBRRFEDOE 7 v a a2 D ERRSCERIN O
AREBIZOWTIELLEELTH D 9,
(In order to build a social consensus to safety of exposure to EMF, I think it is necessary to let
the general public understand well about EMF. For the purpose, I propose the followings:
<~ To actively organize seminars/lectures on characteristics, effects and safety of EMF
<> To organize EMF experiment class for the preschool/primary school children and let
them understand about EMF with joy
< To set bioelectromagnetics section in the textbook for junior/senior high school and
let the students understand correctly about EMF and the biological effects)
a2 o RIRFRRREUC E SO TREE IR T U 63, i, EE
B LORMMEBROSINZ RN D RIERI DD EEOR PRI IE SN TNDRET
9, (A social consensus must be built on scientific proofs, that in turn, should be based on
thorough and truthful scientific research that excludes the participation of industrial and private
organizations.)
MR R 21T 9 2 & TRZZID BRE . IRWVENOFE LB ISR 2 580 iRl
INA T AuFFONA BB LN L 912 L E T, (Try to remove the angst by making
clear comparisons and not denigrating people with deep fears and strong confirmation bias to
their developed opinions.)
R OFFEBIRE OxfFE (multi stakeholders’ dialog)
Bk OFEFN (harmonization of standards)
D1 ~D[EIFIZALT B AR TEHROFEML  (Providing public information that addresses
answers to D1)
Rz B0 HEEE] ZE ZENTE L ERITMEL TVWEEA, (I'mnot
convinced we can build a "social consensus.")

FURIEFICEE CTT A, ARA[RET9, (Itis very important, however, is impossible.)
EMF QAW FHIFZEBEOIRIL, EWT L TFrom i CTHEMETT, BUE, T 24
RIZEY | EMF ~OEBEOZRMEIZONWTWREPNELTWET, AWTFHBLIOL
ié’ﬂ%ﬁ%ﬂ%ﬁ%@ﬁﬁ%é\@%%’g@ﬁ% . R DEHVEC & > TRAIRTY, —
B LEMBERRTNIE, 20T —<IloWTHENAREE LS5 DIZNETT,
MESNTZHEER O ANx (BT LV—T) LEZLNLHECHONTOLRFELE D
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Nx (—EOM5EE & AREAE) 11X, AWVICFRIET A2 Z LI TEEHA, TER
R, ERESNTENOLOREE T Z ENTE, REEREOFHANRE &5 0]
REMED & 2 52488 H I3 & HE 720, 2012 420 Biolntitiative L AR — b~ THELE X 41T
W5 0.30W/ em2 OFFIRRAT—HITT, TOEIEDO T T, T 27 77
—TaREFE A EHY 5 A, (EMF biological effects research is complicated both in
biology and engineering. Currently conflicting results have caused controversies on the safety
of exposure to EMFs. High quality research involving both biological and engineering
expertise is vital to the validity of the results. Without consistent results, it will be difficult to
have social consensus on this subject. Those dealing with established effects (standards
groups) and those only talking about possible effects (some researchers and public health) can
never agree with each other. Exposure limits can only be derived from proven effects and not
from possible effects, which have a too big range of uncertainty. The recommended
precautionary limit of 0.3 nW/cm2 from the 2012 Biolntitiative Report is an example. Under
that recommendation, very few applications can continue.)

BHPRIGEILC S BBETA N7 A4 O E L i, (Setting and updating exposure
guidelines based on scientific evidences.)

FAFRFMEFR I 2 =7 4 —NTHEEMRa B AZENT 2 2 LI ATREE &
WET, £ LTHENIZ ZAULICNIRP A R 7 A DIREEWZ T AN LY T TIoild
ZoTWHEFELTHET, LnLAns, Bo=a—X EBIA0 “ffbo Z OBt
DRFRIZIBNT, RIS 0 a o A2 ERT D Z L3 LV E BV ET,
RF OREFFE~DOFBEORMEIL, FHR R RSB T 2ITEHET 572D, GRER
WD) NZ I ATREE—Ya TV EROREEIICHOIEETE VWY — v L
AT AT Y —=AZBEMTTOWET, KRBT 5 EB e RS Z 2 %

L. BEBBEOEVWIMIGEERFOZ ENTEEHRA, . (Ithink it is possible to achieve a
reasonable consensus within the scientific/health community, and indeed believe this has
already occurred with broad acceptance of the ICNIRP Guidelines. However, in this current era
of fake news and political polarization I think it is difficult to achieve *social* consensus. The
issue of RF health effects is just too complex for the average citizen to comprehend, and so they
(unfortunately) turn to unreliable social media sources which are riddled with paranoid and
sensationalist conspiracy theories. The dismal global response to climate change gives me little
confidence that truth will win out ...")

BUE DOBFFER0ER 72 BT LW 15 & el 2 03803 V) £97,  (must be compared with
current studies and continuous new methods)

EETE D EIFEDbRVw-a 22 EmD 5 (1don't believe that one can be built

- it is a matter of increasing consensus)

23 / 63



ARXMR P TIRERTOANEREF M AT 2RI T, BRI BEBORAECELK
T D ANIZBIEERE FFRE RV, L, Whbwd ERGRBUE] & iR 5 AN

DAY R EST 50, EWORBEIZH LN, TR TS RWnIZS5. 2

NETHY, F—bR=URN T Ly FRET MR, Blfise L) 2o

WTERFMEREZRUET 200/ RBWER S Zofiaid, TEHY | 2TET 5

RFELR LT LTI LD GRETRTT 2 Z NI LS. (Now in the

circumstances almost all the people use mobile phone, actually few people concerns health

effects of radio wave exposure.

However, there is a problem of building consensus with people who insist so-called

“electromagnetic hypersensitivity”, but it may not be resolvable.

I think it is good to provide the latest information on “basis of safety, regulatory responses,

etc...” via websites and pamphlets, and in such materials, to show some objections against

papers and books insisting “adverse health effects”.)

VA7 ala=r—Ta Oi# (Improving risk communication)

V=X )V AT 4 7 COHE (Educations in social media)

ZOEMIEHNENRDOT, ETOL O REMICELXDH Z LIFTEEH A, (This

question is too ambiguous to reply such questions.)

N L OERER 72 R AR O 7 K3 A THKAF L TV £ 9, (Relying on the advice of

national and international health agencies.)

BN A =70 ThdH 2 LITMETTA, WO L B =2 —{ZB8 W TEE % DIFEDE

A3 582 H W 9, (Open science contributes, but reviews of literature need to

assess quality of individual studies.)

TR ARH L EENET, G TYA T—RERLITER > T
& JuvET, (I think there is already a social consensus. I think the minor opinions are

expanding.)

VT A MERH LY A7 a3 2= —3 3 (Risk communication via websites)

ZAUCHE, FEOGHLO BSOS, BEXRIAN FHEAIE ED L 5 I28 R 500

SONT, KR (BLUWITEE) 28ET204ERH Y £, (This requires

education of the public (and researchers) on the concept of weight-of-evidence of research and

how this differs from the precautionary principle.)

B D@ MIFFED HDFEFAZ IS TE AR5, (Base opinions on results from only

high-quality studies.)

HE, BE. #5F. (Education, education, education)

NREFRE R FEOW ST O LY ROVEE & BT EMROE &, (Better education and

dissemination of technology awareness of both the public and researchers/scientists.)
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£, EMF QAW TR T DRl 2 583 2 03D H Y £, Firstly we should
accumulate evidence about the biological effects of EMFs.

Froen7e Y A7 a3 2 =% —3 = - (Persistent risk communication)

BrE X MG a2 ARICART 245N H Y £7°, (Scientists must present precise
information to the public.)

FEEEORN TORERBO 725G HNRN D TXTO AL BFRET DA
BEEWET L Z EIIARFHETT, (not possible to build a social consensus that all
people agree with, since we never get adequate proof for exposures in real situations.)
a3 2=/ —3 3 (communication)

B 23Rl a st o P AORNCEET 24 E DY 3, SbRT
E, —RARIZEE T2 TLE S, HAREERE LB AL T, kMo =a 2
= —a UERIOMERR A ZE, (A scientific consensus should be reached before a social
consensus, otherwise the general public would be confused. Work with the World Health
Organization to produce communication materials for the general public.)
far= e RTE, BROH LR EE DR TERHENAR Y L—LT =7 TR
B LOFR L Tna, 88, ©7 U 7 BIORROGEMARENZEET
LEENDLETT, HEROIT, EWFHIT AT ADERETE 58 B, BXLT
BRS A ADR—=AT A LUV Oigik EMAIAR T, Zhid, FEE AT L0 E
W 7 I3 E R LIS 2 DN B0 F~—27 L LTH#REL EF, (Social
consensus will require agreement on the probative role of quantitative scientific theory,
modeling, and results, as published and espoused by qualified scientists in a logical, reasoned
framework. Of key importance is recognition of and incorporation of baseline levels of
thermal, mechanical, and electrical noise within which biological systems are able to function,
as a benchmark of perturbations that living systems are capable of withstanding without unsafe
or deleterious effects.)

UR7 LMD ERA, R B3 Y A7 DT EAL TV 2 & 245 L &
T Eo, HEBTRTTERS —EHOBRGEMET 274 — Py 7 VR T L%
AL LTV A Z & BBl L9, (State what the risks are and point out we do not live in a
risk-free world. Also explain that the body does provide feedback systems that compensate for
some damage but not all.)

RRZBRNBDEFELDDIFHEHELY, AxDBISEIERRWLANAED S F S22
263N TWD HREMF] 2 80 X<EFET 50803 D £4, (People have a
difficult time believing in something that they cannot see. There needs to be a better
understanding of the "total EMF" that people are being exposed to under different conditions

and during different times of their lives.)
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BEHMICE RSN —B LI EN R R 2 AT — B LEFRT, =
g ar o 2200080 £, mELSEELL, FERIhTWan, JEFEHER 72207
TRERANE &2 RUT 2H58E, AR RBEEZ s SR Z LET, (Consistent
research methods yielding consistent negative results funded blindly would lead to a social
consensus. Outlying, un-reproduced, nonstandard studies as well as industry-funded studies
raise social concerns.)
ARENE D b £H A, EARMBETH, a2 LRWE
FOHERDERHY T, 727 /0P —0DA Uy FREEDOY 27 13583
TWB AT ZF oM ERl> TW DR EEICOHR, tEaia v P AR SN E
9, (I do not know if it is possible. In any issue, there is a lunatic fringe of believers that will
not join a social consensus. Only time builds a social consensus if the benefits of a technology
far outstrip the real or perceived risks.)
EMF, JEE7e EOMHICHMETE 29 T—IROAX ZHE L £7, BUf. WHO 72
EOBERIND YT L > TETSNDH X TT, (Educate the public with easily
understood explanations of EMF, standards, etc. Should be accomplished by respected
authorities, such as government, WHO, etc.)
Yes.
No idea. We can explain that EMF make brains to be more active and, thus, cleverer. Humans
which habitate in rich buildings with a lot of electronics are more healthy than wild humans
which habitate in jungles without any electronics. (722572 NT9, EMF 3% X D&
L, LER->TESTDZLE20HTE XY, =7 hr=7 ADZWE)H
REMAERT D ANEIE, =7 hu=2 A0y o Z)ZERT 8D A
LV bEETT,)
Xy NI =T ZRESL L, OGNS DOH AR — F b AR K TY, (Establish network and
also support from elsewhere is essential.)
LIEAAAMEEME 32X X 2 TH Y | THUTHYN 6 HARBEAEPICHEL TS 2
EEPTOMENRDH Y T, EHISE & ER/E RSO HBUT LY . BREEN
LTWETR, £nTh [&e) LRRShD L-INIHY 7,
2. T24) OERIT, o (FBEE) K L URERIEE ~ORERIZE L TEAM§
DHENDY T, BELRPIHIE R RV RTRABEMETE D X 01T, ik
VAT ZNFRRNTEREAL L TRZET A MENH Y £7°, (1. The point needs to be stressed
that non-ionizing EMF is ubiquitous and that it has been around from natural sources since the
beginning of time. The advent of radio transmissions and electrical/electronic equipment has
increased exposure but that it is still at levels that are considered 'safe’. 2. The definition of 'safe'

has to be qualified in respect of exposure to other (ionizing) radiations and environmental
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aggressors - comparative risks need to be quantified and communicated effectively such that the
general public that lacks the necessary scientific background can understand.)

BHME L REOBmWHIEEZIRE L, ERT —F ., BR, BEREZEMT 5, (Propose the
methods having high reproducibility and high sensitivity, accumulate the experimental data,
presentation and publication.)

HMFE TN =T PRFNVIN DR RERBER 2BV IR LRE TS 2 Lk, B—ohf
FENTRRARTEE A DI Z & & HkE L £, (By repeatedly report unbiased summary
opinions from expert groups/panels, and but avoiding to draw unearned attention to single
studies.)

BENEEOIEE YR Lz BT, FlEME S E 2 72i%im % 55 (To grasp the
actual condition of effects and them discuss including convenience)

LRI TR, ROEDOBERD RO LT, R DEF R R BLE 5 O #
HbwBE L oiuE T, (Asnot only safety but also the fermentation of secure feeling is

desired, I think it is necessary to address from the socio-psychological perspectives.)
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In vitro Z B L T A3F~DER & A%

BEEEY (6GHz ~3THz) OERKZI R IZHEVGEE (ICNIRP HA FZ7 A v OHELL
B) CTHAEEIIEIKBLERICEZY 93 LESBEREEIZOWVWT, I XTCF=yv 7 LTKL
&,

N8
B0 A
BinEE
TR T
R EEE
HEEE
SR
£ DAt
bhrbRwn
Bz R

S|l | SO | W || ||

BEEE® (GHz~3THz) OB % ICNIRP HA KA LV &/NEWVIRE TAEE
WIEKBLIZBIZEZ Y 9 5 L BHYBEREBIZONT, TRTFx v 7 LTLEEN,

0 AME 1
= grag=A i 2
ATl RN 2
R 2
HE 1
1
0
6
0

Al G

Z Dt
DMHH IRV
Bz v
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A CF oy 7 LicbDD 5L, BeWEHBAT IO BELEMIHARDIREL0D%
—DF v 7 LTLEIVN,

N 4

BN AME 1
BN 1
TR T 0
kRt 1
Fe Rt 0
SR 0
£ DAt 0
Db RN 4
Bz R 2

LRTF =2y 7 LIEEBELRARD 2O, (EEPERERKMS TED bt TV I IEENESE
RBREZSHEL, TNEEALZIZI BRIV ERNETN?

{b2E DEHERBR X L TiX. OECD test guidelines Section 4: Health Effects 233%4 L%
T, EELOBEIL. ICH guideline 253%Y4 L ¥ 7,

AREZRRRV B L72iZ 9 8 kv 4
—ERIEIERA L7ZE 2 B 1
HWHATHOITEE LN 0
DHLB RN 1
Bz 1
MF 7
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BEEEEH (6GHz~3THz) DB DI BIZX2HEBLZHOLNIT IHEE. BRI
MEELEZ AERICOWNWTTRTF v 7 LTLEEN,

+453 IR B IRE 10
+53 72 TN REHK 10
BBttt R R 10
Ty MEL B 11
B RE DR 2 EB O 8
BRE 5
_HERE 6
Z Dt 0
Db RN 1
Bzl 72n 0

WA 700 o U - BRER A ST

>

Y VY

YV V. V V V V

AR n=3, X< BRI, ERNEZICL > TR D, (Atleast n=3, but it differs by such as
exposure conditions, experimental contents)

10-30 samples

i CXEHATL, F3CTT 2?2 (could not understand. It is in Japanese letters?)

KT N—T1%, B 6 T MRK 12 THET S (~Lv 2 FEE) (Bach group consist
min.6 rats max.12(Helsinki declaration))

HAGEN DD £ A (Ido not know Japanese)

ZAUT 7L L EHMMERIZAKAF L £ 97, (It depends on the sample and evaluating factor.)

6 7N LIZZENLLE (6 samples or more)

5-10

500k, AIEEZe & 10 LAk (more than 5, if possible, more than 10)

NFRORKE S LFEHIR M /112K 7 (dependent on effect size and statistical power)
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BEEEE (6GHz~3THz) DIIKBEITO>BA. EOXOIRIFLLBETHONRRNE
BWETH2UTOEMIZBIGEZLS TEEW,

MR DX BHEIZONT
MEMROERATOIEL & 10
MEMRIZB N T—EXAEICEH LZRETCOIE & 3
IR % RE L7 REECToIR B 7
€ DAt 0
LbRRN 1
Bz <720 0

T BT 2BROFEBEICOWVT

AT

EAwE
RO S OERPLE
Z DA

bh bR

Bz gn 2
LA &R T T ~ERINCBEZ L TEE 0, .
> EFINTEREER SN TOARWEE O T OEEBRNLE, (both experiments on

modulated and non-modulated radio waves are necessary)

W | O |~ |O|

> DlgOMENE R 5 X 5 225 (like synchronized with cardiac pulsation)
> AEZETWDMIRIIEEN E 72X E EMIZ (living cells are positively or negatively)
> N—Z MBI E VLA (burst-shape and pulse)
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M ~DIT < BRFH & L UM (B3T)

BRFEOIE & (1 RRFELA) 6
Bl U7c L CORRMIZ<SE (1 K@) 8
8
7

FIXRERIE<E BIXIX5 0410037 D#ViRL)
FEERERY (e,g, 1 B 1EER) . KM (1 HME) OBVERLIZIE

Z DA 1
bbb Rn 2
Bz 2w 0

BEOIISBEOFME (KA YD) 220 T

HEB I2L—a it kb R A MY BNKE 5
RUA BNV ELLNEWVZITME 2
VIal—vavitkB RV A M) BIARECERIIKBEDOSL
HoHTEN

BB RN 0
ez Bn 2
MaEt 1

BEEREE (GHz~3THz) OREMITHOWNT, M2 AWVWTCEET AIChHhED . E
HEOREZNRHNIT, BHIZEH L T EXN,

>

A\

Y VY

lthe safety assessment: ZZ 2VEFHI | 21T 9 O THIVUIBEAFOLBMFATOFiE, EiRS
e, FE D27 AT VT HEEZSEZICTLMLENRSH S, (If you conduct “the safety
assessment”, it is necessary to refer the existing methods of safety assessment, experimental
conditions, criteria for assessment, etc...)
KR, A AL FELDBFEBHIW D20 EMF Y — A (HHER, Wifi, B2 E) 10
BEINTWET, L7zdi> T, EM BENHBROEEOMIE~D AW DOV EE D 58 % 1E L <
A 572012, EMF DWW O ORRZ G L CERz  (RIRFZ) FE479 5 0E)
&Y £9°, (In fact, nowadays any person has been subjected to a few sources of EMF at the
same time (mobile phones, Wifi, radio-waves, etc..). Therefore, in order to correctly evaluate the
consequences of exposure of the organism to multiple sources of EM radiation, the experiments
must be carried using a few sources of EMFs (at the same time).)
R S ARBREE DO EMF 2 78— LET (B E I3RS b0, (
FERITIX, invitro & invivo DBFZE (EFMEDRE<) OM G2 EZD L NERH Y £77,
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(It covers both high and low-intensity EMFs (alone or in the combination).)
INETOEZA, BEOBFEIHO EM BEROEECET s HEITEEREIN
TWEH A, (Upto date, no reports on the impact of EM radiation from multiple sources have
been published yet.)

BEFETMI RO EEHHLET, A& TODMIEOSLAREIRIED . SO IEEL
B L > T, IEEITADORELZT H8H, (aquantum model, that describes: Why
conformational states of living cells are positively or negatively influenced by external non-
thermal electromagnetic fields.)

BT 4 —/V FTHISE RN TED U T NI A DA A—T L TV AT DPLE
T, (A real-time imaging system that can detect cellular responses in high-intensity fields is

required.)
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Invivo 2F L 3TH5FE~DERM L EZ

BEEEY (6GHz ~3THz) OERKZI R IZHEVGEE (ICNIRP HA FZ7 A v OHELL
B) CTHAEEIIEIKBLERICEZY 93 LESBEREEIZOWVWT, I XTCF=yv 7 LTKL
&,

AN
B0 A
BinEME
TR T
R EEE
HEEE
B BRI
AR sl
Dt
bhrbRwn
Bz R

SO |[O | N || Ln ||| | W

BEEE® (6GHz~3THz) OB % ICNIRP HA KL v LV &/NEWVIRE TEE
WIEKBLIZBIZEZ Y 95 L BHYBEREBIZONT, TRTFx v 7 LTLEEN,

I
kil

FEHS AME

BIEE

ATl
R

HE

B BRI

AR sl B

Z DAt

bobRn
Bz v

S| ||| P PN |—=]|W
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A CF oy 7 LicbDD 5L, BeWEHBAT IO BELEMIHARDIREL0D%
—DF v 7 LTLEIVN,

s
FEH A

Bt
TR AT
kRt

SRt

B R
ARSI

£ DA

Db RN

Bz

—_

W| k||| |||~ |-

ERTF = v 7 LIZHBEMND720IC, (LEHERERM TED b TV S FENEMNE
REREZBHRL, ThEeEALZE) PRV ERNET?

AREZRRRV B L72iZ 9 8 kv 2
—EIGEA LI B8 kv 5
BHTAZ LTELW 4
1
4

FoYiY SR 4
BT 72N
MaE 16

35/ 63



BEEEEH (6GHz~3THz) DB DI BIZX2HEBLZHOLNIT IHEE. BRI
MEELEZ AERICOWNWTTRTF v 7 LTLEEN,

53 7B 10

Rtk R 10

¥y K B 14

F—vay ha—E 7

EBRE DR DB DO 11

Bk 3

—EERE 7

Z DAl 0

brbian 0

BRI RN 0

> ZOXMRICHEITDH [ZHEH] &1XE 90O EKTT 2?2 (Whatdoes "Double-blinded"
mean here?)

> EMORMREZVNELE LRWESKE VAT LATHDLZ &, {ﬂifak%ﬁﬁﬂﬂiﬁﬂ . B\
DOEETIHMliSND Z &, XL BEV AT AT, WHESEE L AWFEOLFE CHFF s
52 L, X< BRITRRHERGE & MR 2 W TIThN 2 X&E Th D, (Exposure system
that does not require restraint of animals. Body temperature and localized heating is evaluated
to avoid thermal effects. Exposure system is designed in collaboration between physicists and
biologists. Exposures should be conducted using a time course and recovery times.)

> R HHMTHRUIERZAIT O & il & BRSO AR D72 FRN IR D W]

BEMERH D 9, Lo T, xHEERL, [MEREX magnetic vacuum] F 721 [ =
72 EMF] O TIZH D0 E R Y £3°, (The same experiments at different dates can
show different results because they have different geomagnetic + electromagnetic background.

Thus, the control group has to be under conditions of "magnetic vacuum" or "compensated EMF".)

Lo s —EHT- 0 oEMEI >V T

>

BAEMN kDT 7 /e —CHHAEINS L DI W ED D, (Modulations as per used in
current/future technologies)

NI A=ZDEE TFRINDDEI A XUKEFELET,  FEBROBBENIEE T 24
FEHRH Y £9, (Depends on the variation of the parameter and the expected effect size. Must
be calculated BEFORE the start of the experiment.)

50
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BEEEE (6GHz~3THz) DIIKBEITO>BA. EOXOIRIFLLBETHONRRNE
BWETn?

Bz oW\ T
17~ A&
FRLCIEE 3
FEMRDORBTIXE 8
£ DAt 4
LrHRN 1
Bz 72N 0
weEE 16
(Zoft) EEATZTOER

> WJ7 (both)

> HmIT KL% (depend on purpose)

> BRIV VIZEAF (It depends on a range of factors)

> BEAEAYIZIXM 5 (Ideally both scenarios)

I BEHFHEIZONT
B ~DE2HIIE 5
BEHRESE~D RFTE 8 1
RO G DERNLE 7
Z DAl 2
oY NV 0
- & R 1
Rt 16

Other D E R,

> AWMLY H72 % (depend on purpose)
> HRERO L UIHEAFT % (It depends on a range of factors)
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BT S BROEE

ISR 5
BB 0
FEROWES DOERPNE 4
€ DAt 1
bbb 5
Bz RN 1
M 16

[Zof] & LzEEEDOER
RO L > NEAFT D, (It depends on a range of factors)
"modulated radio waves"D$£%3 (Proposal of "modulated radio waves")
2L 22534 (Pulse modulation)
THRAAERNIT 7 ) v =T SN DETDFEBEOZEFM, (Actual modulation of the
signals used by devices or technology.)
> BUEMNEkOT 7 7m0 —THEH S5 2 (Modulations as per used in current/future
technologies)
> AMIFEEFHB LOERERICE D SN TWET-lHFZFETT 2 0ERNH D £ 03,
G & B OBNZ O TORVFRRILEZ R72nWEE 2 TET, (Humans are

exposed to unmodulated and modulated radio waves - both should be evaluated, although would

Y V V V

like to see scientific rationale for differences in unmodulated v modulated.)

B~ 13 < B K OWIR (BHR])
ks, AERFEIE 1 R ELAN, REFRIE 1 RER] & 0 R, IR 1 B~ 1R, =5
TN LD ET\EEBEAILES N,

ErR - EHE OIZ< & 5
BRI SEHE O E 5
BARRHHOEHFOIXE 5
BRI ORAFDITE e 11
T Dt 2
DL R 2
Bz 2w 0

[Zoff) & LEEEEEORR
> HmIZL % (depend on purpose)
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> ZOEMOERIEMECE 72 (I cannot understand your question means.)

BEDOIXL BOFHMEIZOWT
 NE
HEES I 2L —va kB RV MY BSE 10
RIABRMVIRELLNENIINE 4
YIal—vasilkd FU A M) RARECIEZENRBROZLTLY 1

€ DAt 1
bbb 2
Bz 720 0

[Fofh) & LIZEZEEOER
> HEY I 2 L—3 g vk EROFERIC L ABENEORKIFIIARF R TT, (Dosimetric

validations with numerical simulation and experimental confirmation are essential)

BEEEROEREERICE LT, BMERPLEL L BVE T,

A&

B 14
rE 1
DobRn 0
3 & R A 1
waEt 16
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BVMEROFBMLHERTOLOMLBEL LD I REBORERPLBELELEXETH?
(X E)

N 4

+453 IR B IRE 12
+ai oI (B 10
BBttt R R 9
Ty MEL B 12
B DR 5RO 11
BRE 3
_HERE 6
£ DA 1
Db RN 0
Bzl 72n 0

(2ol & LEEEEOER
> BENMRRICEEZRITS RN L 2R T O MLERH Y £, RFTRRINEO " HE
MAEEE L T &, (Must ensure that exposures do not affect body temperature; take into

account the possibility of localized heating.)

STk RSN LI e

> 8

> 7

> 810

> THRENDZZURKRA L "R ay ba— L TRATIHEIKGFET D720, Z0ERM

TEWE S & EuvvE 9, (Idon't think the question makes sense, as it depends on how
often the endpoint expected occurs in the controls.)

INT A =L EDOREEEBNT 2 ZHAFT %, (Depends on how variable of the parameters.)
fApo U H—F 27 = 2F a3 {KkfFT % (Depends on specific research question)

50

FR 2 BRLG T HRANZER S 415X Z  (Must be calculated BEFORE the experiment starts.)
50

10

YV V. V V V V
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Engineering 2B &+ 23FE~DER] L [H%

BEEEYE B0GHz ~3THz) DBRIEDII BERL EHT 554, (EERHELEZEL
IR e bar (I BEBOEMB I NI BEIMER L) OBEEZERTINEE
EEZETH?

A 31
A\AY-4 1
LN RN 5
Bzl hn 0
Mt 37

BRI EMEOEMFZ LB ERY BB ORETDINEILELBXETN?

(=4 30
AVAY-4 0
Z Dfth 0
borb RN 6
43 & R A 1
waEt 37
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VEERRZEDWIRIET REZ YV RRA V MZOWTHERE L EZ 2METIZTTF v
ZLTLEEY, (BEE)

)72 /EH 31
FHREAE R~ DRI EH 22
BREEEST (EFRIDTHRTr—R) OHEEIER 13
B L AT (RS TFHIAS— ) OMEEH 13
BRRA L EERST (FREIRT IR —F) OHAEEH 19
£ DAt 0
LbRN 4
Bzl 72n 0

FROEIIZEZT-HAZHZTLLEE N,

>

Z OFEEEHE T, RARSOBEREN O, KREICAOEENREF LET, L
Teio> T, BINRICL DN ABES 242 1EH Y £ A, (Inthis frequency band, the
radio waves of penetration depth is so shallow that the thermal effect is mostly concentrated on
the body surface. So we is not necessary considered the absorption of by electric power effect.)
FAD P JGk & 503 RE BREERHIZ H D £9°, (My expertise and focus is on RF exposure
assessments.)

KA, AR — MR L TR, DoV, HLIREMRAPEE DL E
TITHERR DS LB, IR B DREER E ST BT, FERIA L LTl L Hice v
DTN (A RIA LV EHEEFE L DL E) ZRETT ~Z, (Inorder to the accountability
to outsides, it is necessary to confirm the possibility once, or until some degree of findings are
gathered. After the findings are gathered, it should be considered how they are wrapped-up them
(e.g. setting guidelines) as the research organization.)

30 GHz 7 & 3 THz QOJEEEEIF O AAEMICOWTE Z 2 D7 b PikAHRkIC 8RR 70
FIED RN B 5 L 1T WEH A, (If you are talking about the interaction for the frequency
range of 30 GHz to 3 THz, I do not think there are noticeable stimulating effects on nerve tissues.)
Z =7y MADKIEIZMBAENTOD5E (T2 2, 02°CLL L) | B\OZEZ Z )
THMENREH Y £9°, (Thermal effects should be considered if there is significant heating of
the target tissue (say, >0.2 degC))

BB TIE, 10MHz 2 2 5 & ERARAINS TE 0 2 &R0 12T
S TUWEF, (It is well established in the electrophysiological literature that direct nerve
stimulation is not possible above 10 MHz)

DT X CTOREFHEAAI 2 b DI T T, EBRAZRGELORILIS Y A,
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SIEFFEREL CHRIIICE R SN TV D HEBIZOABE S5~ & TT, (Allthe other
effects are only speculative without any convincing a priori evidence base. They should only be
considered if they are explicitly referred to in the research hypothesis.)
HRG I BT 2B IEHE T 256, BIFOMASCEETE 5 L S HIRHIC
ESS ZEIFEMRH LN, Erb Vo TENLIETIZRET D &V HE X FITHR
FOERIINT DL, AREATHL RSN ZHITLZLITRDINDTHD,
(When studying concerns relating to health effects, it is meaningful to be based on existing
findings, or hypothesis considered to be credible. However, limiting study only into them is
against the definition of science and it will be to confine study to a frame. Study should be
essentially free from preconception.)
ZOBRHIL, BRI ORI AN, 3 THz LU T O & B EEPH CAERICR AT 5 NED
T DANTHLR T 2 AIHEMEAS IV 728 T 9, (The reason is because the biological effects of
electromagnetic waves are likely to be caused only by the internal electric field that penetrates
into the living body in the frequency range of 3 THz or less.)
WS SNTME— DT, RERNCETH 27 #RORIM TH 5 L FUIE L TV E T,
(I believe the only established effects are thermal in nature or stimulation of nerves)
RUIRERIC L 2 EWFR B O WTREMIIKIR E LTk > TR D, B E 72T E AR
BEWFROWTICHIRT 5 Z L TEEH A, (The possibility still remains of biological
effects from long-term exposure that can not be ascribed to either thermal or electro-stimulatory
effects.)
RF &R~ DOBEGRIZ LV | 5 8 TR S 7u, 100 kHz A 0O ECJE] 5 C & R
WRRAET DA HEMERH W 77, (RF field exposure can result in tissue heating at high
frequencies and electrostimulation at low frequencies less than 100 kHz.)
EROFTATO=ZY FARA 2 MIBET DRI TISHFEL T D72, HHFEOH
BFE 72130 L WBRBESREORFI S LETY, (There have already been publications on all
of the above endpoints, therefore, replication of studies or examination of new exposure
conditions are warranted.)

- IV EH OB XX —ORIUTIFE E A EEREIZETT 5720, B\OZEL A
TOMERSH Y ET, - MRS IV EFOBRT RLF—ITREND &, EMTHIK
JSINAELT B Z E3H Y £9, (- Thermal effects should be investigated because the absorption
of electromagnetic energy in the mm wave band is mostly concentrated on the body surface.

—  Exposure of cell membranes to electromagnetic energy in the millimeter wave band could
produce some biological responses.)

FABITEMRRREOEIITER L TRAET L ETICRWIKHAZET 2R 4 R T

F L7z, §MIEEM O R A2 S ¥ £ 7, (Wehave seen effects that take a long

time to develop and result from changes in reactive oxygen concentrations. Static magnetic fields
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also change the results in cell growth.)
S5GIZOWCTIRE oTe—HD A&, BEEE, =2 — A LAR— MIxhd 2246 1%, 2R
FILE S THBIEINARENH Y £, (The fear some people, institutions, news reports
spread about 5G need to be countered by sound science.)
B IR & RN RIT KL VAR AR CHENE SAVE T3, FFIZ 30GHz & 2 5 AT
DENGOEEET, FFHE L~V TAERICEDN TS, B5I D5 (RT0) B
D/NEWNTZ | 30 GHz Z#8 2 2 AR ClI o FHE BAE DN AT 2 rTRe D m < 72 0
FT0, 2O LD AT OSBRSS R E OB 2B A GRS B2 52 5
S AEPICEDNLET, TRXTOAD=XLRMEOHNRTHDHETT,
(Thermal and stimulation effects are established at lower frequencies, but their significance at
frequencies >30 GHz particularly at low-levels seems uncertain. Molecular interaction seems
more likely at frequencies >30 GHz because of the small (atomic) distances involved, but the
extent to which external radiation at such frequencies can affect tissues beyond superficial
exposure also seem uncertain.  All mechanisms should be the subject of research.)
B2 J& DFLBEZBET 72 AUE e B 720, 27UV AT R X — IR 2RI 2008 L
NEHEA, ABOKETEZ VEL5 L2~ FEJ, (Must avoid erythema of the
skin. Pulsed energy might stimulate nerve endings. Investigate possible molecular resonances in
the human skin.)
TRCEERST 5 Z LITEZETY, (All are important to understand)
B O DMIHESL SV TN D A J1 =X A (Clearly established mechanism.)
=7 VT OMEN DAL & RV AVVITRERICRIETE £, Ll
AR EY (NEZET) OEE. SIRR/MELANICEE L WS 23 & 5720,
BREZSET T DIIELS TIEH Y A, IV HEREOFHA FIREND LA EE
P, A 7 e EREEIC IR E SN D5E 3 Y £3, (Looking from the side of
engineering, exposure level can be validated in-directly. But for the biological cells or animals
(including human), it is not easy to complete the validation because there are technically/ethically
difficult parts. May be thermal effect is possible to assess rather than the others, but may be
limited to microwave frequency region.)
In the THz region, dielectric dispersion phenomena other than the relaxation (y dispersion) of
water molecules appear. I think it is necessary to elucidate the mechanism of biological effects at
the molecular level in such frequency bands. (THz fElk ClI/K5r 7 Df&Ffn (v 080 Lsko
FEIBEZRPIENTEET, CO LI REREHE TORF LIV TOERZEA T
= A LD LI L BNET,)
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TRMRTa s arOTH AL 21T 5 BICAEMFRREMMBEOE/RCRELITVET

2

+43247 5 12
175 12
HEVTORN 3
2 fTb%wn 1
Z DA 4
LN RN 2
Bzl hn 3
MF 37

[Zof] & LzEEEDOER

> FOMLEFEOIFEALIFZI LT TAT U AGHBICE#E L CWET 2, §Hi7 e 2o
BAFREIZH1T DM T OHEM A L EJ, (Most of my work is related to compliance
assessment, but welcome expert knowledge in biology in developing assessment protocols.)

> FMIEMTFOEMEER S FF o TWET S, BB o AW 0 B & FroprgE S
— N —IZH 5 MZAHFE L £ 9, (I also have biological expertise, but would obviously
consult research partners with biological expertise in relevant areas)

> ERIFIAZATHLIN, GHICL>TUIAZOZEZXTH 27 0 ha vz T 5,

(Basically yes, but in some cases I will develop a new protocol based on my own thought.)
> METHIUL, (If necessary)

BAEBEEEY GOGHz ~3THz) DX BEBREZEME ZITHE L TCWNVETHH?

17521 ¥
A 1
Ay 33
£ Dt 1
DL R 2
Bz 1< e 0
Mt 37

30GHz-3THz DRI TIEIK BEBRZ EHT 256, BKROD 2 FFEEICOVWTEZLTLES
W, £z, FALTNEFOERABAZBEANEL IV,
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FEFDO XS 2B 21372 T3, (T have no idea yet.)

N/A

WD SRR b 2R FEBRITEE L &R FE T, MIERRR O - SR IR 1I0&
722 2 & RS IZELN 2912 10GHz BA N TIT o TV 2 B ERLERE O IER# L
TEATEODNEND ZH L IO RVIRILTIZZRA L WA 72, (T think
it is difficult to conduct exposure experiment in all the frequencies. Because it will be very
expensive to purchase or production request of measurement equipment, and as the wavelength
is quite short, I cannot say anything under the situation that there is no discussion whether it is
reasonable to consider as the extension of the exposure equipment used to <10 GHz.)

60 GHz, 7' u—7 ®it#l (60GHz. More familiarity with the probes)

N/A

ZO XS REEHGE IR BEEE (77 e e S oER) OMETEE 2 B
DI IR BRI DR TIE (B ). (Itis not easy from various perspectives
(including cost) to develop exposure apparatus (e.g. antenna, radiator) and measurement
equipment in such frequency band)

300GHz LA FIFFFICRFIH O CTH Y, EHEEE X 5. (1 think it is important to study
in the frequency band beyond 300 GHz, as the band is especially unutilized area) .

BUE, X< BIEEORGE - = X P &2 FE LT, 30GHz #f TOIX < BEERAIT 5 M2
238 %, (At present, in view of the design and manufacturing cost of exposure equipment,
exposure experiments in the 30 GHz band should be conducted.)

28GHz % &1 5G D JEHEL (5G frequencies including 28GHz)

FRRDOT Vala=r—va  TOMEMRTESN TS EEE () 60 GHz : Hi{E)E
Pl ST D 26-28 GHz (ZINA )  BE DOITAE L OILIGAFEAES L & S5 S8R (R
95GHz & 450 GHz) (Frequencies slated for future use in telecommunications (around 60 GHz:
in addition to 26 - 28 GHz currently deployed): also frequencies where alleged resonances with
skin sweat ducts occur (roughly 95 and 450 GHz))

#)40 GHz, ¥t 27 A TOMBFITHM L TW5 729, (Around 40 GHz. Because it is
used for communication in our system.)

BIREOHEIZH Y FHAN, BEMEZE C 8B A RET 5720ICFH SN D 8HE
T AT EMRESNDGAENR DY £T, oL bbb LWEHATRRIN T
RORY EHMICEREZI T TH, BEROSLNEEADTHZ LT TEEREA, A
RE7R A T = X LA DORMEIL FRNIAT 9 ED B VY £ 77, (There is no frequency of preference
but it may be warranted to test frequencies that will be utilized in order to provide reasons for the
belief of safety. As far as no plausible hypothesis is presented, we cannot expect to find any effect
of significance even if we make experiments blindly. Deliveration of possible mechanism should

be done in advance.)
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28 GHz (5G), 60 GHz (WLAN), 120 GHz, 300 GHz (6G)

FAE 94GHZ TA—Y—(ZBIT D12 A1T > TH Y | 30GHz B2 HHIRTIE¥(T 572

DOEENHY FH A, (I have done work on masers at 94GHZ and we do not have the

funding to do work in the bands above 30GHz.)

30~100 GHz, Zh 5 DJEMEEIE, 80GHZ 7> 3 THz OHIE DI X 0 & ISR 7

% L E9, (30-100 GHz. These frequencies have deeper penetration in the skin that the waves

in the band 80GHz-3 THz.)

BE, 24 GHz TOFEBRAIFHGIZBIT 57 K31 A, (At present, advising on experimental

assessments at 24 GHz.)

—275-296 GHz (21 GHz). 306-313 GHz (7 GHz). 318-333 GHz (15GHz). 356-450 GHz
(94GHz) 2019 4 11 H O RS (WRC19) C. &Ft THz ##o 137GHz D 9

B, HiEBESR (FS. LMS) & LTkl shiz

—252-275GHz (23GHz) 25 FS & LMS (ZBEICHI Y 5T BTV % 252-275GHz (23GHz)

DOHI above 170 & [RIERO M A ] L 7= IEEE802.1.5.3d 1%, 2017 4+ 9 H & IEEER02

DB CHSLSNE LT

— 275-296 GHz (21 GHz), 306-313 GHz (7 GHz), 318-333 GHz (15 GHz), 356-450 GHz (94

GHz) At the World Radio Conference (WRC19) in November 2019, a total of 137 GHz in the

THz band was identified as terrestrial radio (FS, LMS)

— 252-275GHz (23GHz) The band of 252-275GHz (23GHz), which is already allocated to FS

and LMS IEEES802.1.5.3d using similar bands above was established at IEEE802 meeting in

September 2017

BLD Ny 7 &2BFxLE VA (8)30~300GHz) BAMESEEORWN My 7

TY, L, @IEOTBREEIT, ReEmOBIM (22 MbEETD) 2FEL

T, —xITHE K 100 GHz IZHIR 41 E 7, (Considering to recent topic, millimeter-wave

frequencies (around 30 to 300 GHz) are topic of interest with high-priority. However, the high-

intensity exposure equipment will be generally limited up to around 100 GHz, considering to

state of art (also consider to the cost).)

300GHz LA L, A RZ A4 »@xhn, (Over300 GHz Lack of guideline.)
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BEEEOEFEEH CTOI BRERREITHRBIFREIELZE TN

)= 26
RERE 1
b 10
Bzl n 0

AET 37

E}%@*‘T%k Lfﬁ%w&)ébi< ﬁgﬁjgtcob\fﬁﬁﬁj—é %)@L:'a‘_l V4 7 I/T < Tiéll\o
(BEIEE )

ICNIRP EARFIROEKEREDIEL B 18
ICNIRP EAHIRZEDHEDILL B 16
ICNIRP EAFIRE K& FTEHZIZE 8
Dt 0
Db RN 7
Bzl 72 0

AT DT BIRE TOIR BEERAR ELITHBITREILZL ZEXLETN?

Tl RE 19
RATRE 2
DNLB RN 15
Bzl hn 1
ME 37
ArARE & S HAH

> RAIRRERH Y FH A, (Ihave no experiences.)
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IS BEMEL LTHRKDO D 2EMFEIC OV THA T EZE N (BEEE)

BT 19
7V A 12
EEIBE EDN S AT 12
Z DA 0
HOMRH RN 8
Bzl v 0
modulation 51k
> HOMLFETITONLIE LA EDESE ML T A7) O T FESHNTOET,
(Most exposure assessments done in my work are on "live" signals.)
» OFDM
> B—HMTERCT T SN AY y FIZR-o TR 9, @izl r—X
DIHDOHTDOF v VT LDaFRL— a2, (Depends on method actually deployed
locally. Collaboration with local carriers for appropriate emulators.)
> QAM
> QAM, QPSK
» PSK. QAM
> QAM
» FSK
> all
> ZNH ORI TEDER GNP ERETH 20T AHTT, (I am uncertain which
modulation methods are standard at these frequencies.)
> QAM

IESBERELE LTHRO D ARIEICOVTEHZ T EIW (BEHEIZT)

T

=R Y8 14
ZHEE (HEEEZET) 10
Z Dt 1
Db RN 15
Bzl Bwn 0
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< BT BT EOMIRICKHLT) BH—CHIMLBERHDEZERXETH?

N 4

B—TCHOIVNERDD 12
B—TH D MEITRN 10
£ DAt 3
bh bl 10
Bz RN 2
MF 37

[Zof) & LI-EEHEDER

>
>

Generally, not homogeneous unless there is some hypothesis being tested.

EHLHHMETHH. (Both necessary)

LFEDEIZDOEA

>
>

FAZIT o220 F A, (Lhave no idea.)

BJ—IZHBHT 22 LIXTEZOICHY FHEAN, —RAIRBEFHEL LT, H—2 8N
HREATEDONE I DERETT H20ENH Y £9°, (Itis unlikely to be possible to irradiate
homogeneously, but as the general consideration, it should be explored whether it is possible to
realize homogeneous irradiation.)

B A o 212iE, B L~V E BRI D 03035 Y £3, (To find a threshold, it
is necessary to know exactly the exposure level.)

ZO XD REVERE CIIEFORES BRI, FEFICHNF T, Tl E A
TA FEICEE LM, Lo, FEEDREEOEERMEEZHIRL LS L LTND
D THIVUL, ROJEFH~DIREZTZ1T T+4r T3, (Given the small skin depth at such high
frequencies, it is only possible to create uniform RF exposures for very thin samples, e.g. plated
cells on a slide. However, if researchers are seeking to replicate real life conditions, then ambient
exposure of the body is all that is required.)

FEEEOEWNZITNE D DR WITRE > TWD 0, FEBRAEENE 9 2ip ik &2 728D
b5, fix OBBEITHAFT 5. (Off course it is better to be more close to actual biological
organisms, but there are various problem such as whether it is possible to conduct experiment. It
depends on each subject.)

FREOER] TPE210) OEWRIIAHTY, MHBERY—-TH-oTH, EERRAB O T
MEHLETHENDHY £, BMEAEIT, ERESGOILNALLY HETT, (The
meaning of the above question "PE210" is unknown. Even if the exposure field is uniform, the
field should be disturbed near the biological specimens. The dosimetry is more important than

the disturbance of the electromagnetic field.)
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FREEA  (For validation)

EFETFV O FERZFENLT, =7 BRLOEHOWINENEE (L7213E 0oL

WEm) ZHETEEd, EBRICE, -2 CFmE) EI<BELZMET 5 2 & ITNE

T, (Can use modelling methods to estimate peak and averaged absorbed power density (or

whatever other measure is required). In practice, homogeneous (plane wave) exposures hard to

arrange.)

FITERARTOFMEZ TIEH Y £+ A, (Iam not a biomedical expert.)

BEHROFEFE LT N TOREIL, SREBYWOENTARE—Ro L F—RINEL b

725 L% 3, (Virtually all exposures in the real-world result in inhomogeneous energy

absorption rates within the body of the subject animals.)

EKBEETERIE) —THILEITHY AL, T THE» S HZITREMS T b

DMHERDHYET, DFEV, TNENDOANHEEMEZ M O BRENE =D 2R 210 T,
(Exposure doesn't need to be absolutely homogeneous. It needs to be clearly and well

characterized, i.e. spatial distributions of dosimetric quantities with the respective uncertainties.)

)= 3 BRI ZFEBT D 2 LIIAFRETT, B0 OREMEZ SO X 5 ITER

TZE97? (Itis impossible to realize homogeneous exposure condition. How can we define

homogeneity of in situ field?)

W EE D SEFER ORI Z 1 (To mimic actual situation of exposures)

JFIR & 5 R A BT T 255813, WHEHZ 4 —/V F b 2003 bR T, (It is

simplest to start with a homogeneous field if you are going connect cause and effects.)

FITE D ZRFZ TRk 2 B2 M0 NH Y £9°, (Need to know the effect for a given

exposure strength.)

V72BN EE LV, SESERBEOLIGO -0, HAT 2 DI ITH LV,
(Homogeneous exposure is desirable but very difficult to achieve due to resonances of various

sorts.)

AREEOKRREMRE ML T 204528 %5 (Necessary to establish cause-effect

relationships of bio effects)

) FERIZIL CWERF A, BFEFHMEMIEDOHA, (Not doing experiments on animals.  Only

exposure assessment studies.)

2=y FAR Y 2a— AN TIE, EROMRNINEEIZ72 Y £9°, Within the target volume

otherwise difficult to interpret results.

BETRWEE, EOREHETHEBRMER~ORE IR SN EEA, (Ifitis not

homogeneous, how homogeneous it is will not exclude the effect on the experimental results.)

VYEEBED G E LWEERH Y £, L, RBEER LT BRMOREICE

banbZ eTYd, BM~ORANESEY T VAT, BEEEEELZ Y e LA

BE¥ 9, (Homogeneous exposure is may be preferred. However, the most important thing is
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exposure with known environment. For local exposure scenario to the animal, locality is rather
important than the homogeneity.)
> YWHETOHLIANRBRNTTN, AHETHLEEDH Y E£7, (Although it is better to be

homogeneous, sometimes impossible.)

EERELZAET 256, BE TRARAREITVETN?

N 4

A 17
AV 4 7
bhd i 10
Bz 3
Mt 37

A LTS EEIRAZESELRR Zan

» F—LTORYAMARIZ/ZRY £9, (It will be a team effort)

> IV BMOFRIE (= =7 RAEMEFORTE) OTEEY TEREIT> TV
9, (Ido italways with the help of other colleagues (engineers and biomedicine scientists))

> BERBRHMEOFRFEDTH Y =7 MIOWT, o ANLDa Pz ke LTOHHEE

L %9, (Only serving as a consultant with others on a specific project of exposure assessment.)

I BERE EMT 250, EROE 2IIBEAT RIS BIME LTV ET A2

!

EBRIIZB IR 2
BAEMBITENCB Z 72D 3
FEBRE - BEFTOmR T 28275 26
B RPN 2
LB RN

Bz R 0
AET 37
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T B L L CEEIZE L B X DMBEBEIZONTHA TSN,

ASEEE 5
ABRRBHIFESNDBENEE 14
ARFREHIHE S LD SAR 8
Z DA 7
HOMRH RN 5
Bzl v 0
weEE 37
[Zof] & LzEEEDOER
> JEAPENZ L %, (It depends on the frequency)
> ASEEE, FEENEE, SAR ORI — AN, Fr—2 L ET, 30GHz L
ETIE. EOBEZEDROEFHIAHE L NSV BIENEL D00 LILER AN,
(Selection of Incident power density, induced power density and SAR is case-by-case. Beyond
30 GHz, there may be a problem that it is difficult to assess without using power density.)
> JEARENZ X %, (It depends on frequency)
> REGHEICE D R BN T A — 20, BRER SRR S 4 5 R O A BT AK AT
LIz, ZOEMIT 2 ATT, (This question is nonsense, because physical parameters
appropriate for exposure assessment depend on the frequency of electromagnetic waves used for
exposure experiment.)
> FOYTOEYEWY; (electric field and magnetic field in situ)
> JEREENCHKAF, SAR E 721X ICNIRP / IEEE Z & O AGE ) #E  (Depends on frequency,

either SAR or incident power density per ICNIRP/IEEE)

B LT % RBRAY E 7213/ R O BB R 2 f-l 7 15 & BRI E A TS IEE 0,

BIEEETIL SAR OFBRENTWETH, AIRBNEEITHAESINLET, (BEIC

{&17) (Power density or SAR is better, but incident power density is allowable. (depends on

accuracy))

I AF v 7 ENERRGEE (Cross checking and internal validation)

FREAE X FIHUE T2, MEEICITERZ2EE (FTRERSE) MMER I ET,
(Dosimetry is mainly numerical but experimental measurements (when possible) are used, for

validation.)

FDTD %7213 FEM Z i L7284 I = L — 3 >, (Electromagnetic Simulation using
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YV V V V

FDTD or FEM.)

FERAN IR 5. EERYIZIE FDTD (Experimentally by temperature rise, numerically
by FDTD)

FDTD method

FDTD &{REHIZE (FDTD method and temperature measurement)

FDTD &{RE K OS2 E)  (FDTD plus thermal and/or E-field validation.)

— KA G T, AR 2R A AN L TS TS E Y — R EBEE
B L %7, (Generally narrow band assessment to separate different sources and numerical via
simple and full wave assessment techniques)

FNTBUENTIEER 21T > TV EHE A, BEITIE, BAEANTIZIZ FEKO £7 U > 7 % ff
AL, EBROBEECITHEENEFRE 7 — 7 2 A L E L, JERICHE Y RF AR
DA, RE / dT BEEICRIMRED —~ b A A=V v 7%+ 5 LB E9, (1am not
currently active in research. In the past I have used FEKO modelling for numerical analysis, and
flouroptic temperature probes for experimental validation. For very high RF frequencies, I think
I would use infrared thermal imaging for RF/dT validations.)

FERCIXIEE EHRAE, FMETIE FDTD A Z8:H L £ 9, (Iwould employ temperature
elevation measurement for experimental method and FDTD calculation for numerical method.)
MEEZHET 7010, ERAEL VI 2 b—F—2MHT 5 HEEZF I LT, %
S DIEOH M Z MR L T 72 &, (In order to estimate the dose, always compare the
experimental method with the method using the simulator to ensure the validity of those values.)
AT N EWINFETIEE, Incident and absorbed power density.

B TFENFZRER MR —B 2089025 2 LIFEZETY, (It is important
to know whether numerical techniques are in general agreement with experimental results.)
BERE RIL, BREED 72 O OFRFGHERITKIE L TV D HEERH Y £7, (Measurement
results should correspond to theoretical results for validation.)

Z =7y MERD SAR RGE (1.9GHz TOBREEM), @83 TO RF B 21T - 72
#ERIXH Y £ A, (SAR determination in target specimens (for exposure at 1.9 GHz). I have
no experience in conducting RF exposure assessment at higher frequencies.)

EREOERM TPE34) OEWITFERICERTY | BRI FHmIT, MENEICIT
BAEFRHT S BETH Y | £ O G HERETII IR R T 5728 T, (The
meaning of the above question "PE34" is completely ambiguous! Exposure assessment of
electromagnetic waves is because numerical analysis is necessary for dosimetry determination
and experimental evaluation is indispensable for its validity check.)

INEHY LTV Ao NEWIIT 5, BB L ThEEA, (Working with others
who are in charge of this. Not directly involved.)

u+ﬁ?&ﬂi MTETZLE LT %) kaI’J i;@%ﬁﬁﬁmu 753/14‘25: L Lﬁf{kﬁ%fﬁf%%%ﬁff
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ERVEEIT TRHEF) OATRL S5 2B2WEELH 5725 9. (Even though it
is possible to presume by calculation, ultimately it is essential to confirm by experiment. However,
when it is impossible to confirm by experiment with the current technology, there may be some
case that we have to conduct only by “assessment by calculation”.)

> B WESIEE e EOMIE (Measurement of electric field, magnetic field, temperature, etc.)

X< B ZAT O BRICAEDPSRIE LD E IOV TFHEZIT o TWET D2 ?

BZhoTna 26
BZoTnin 1
£ DAt 2
LrHRN 7
Bzl v 1
MF 37

R LTV 2 BRI B & D EFREHC 5 2 DIRE EFIZ O W TIHER DR LT 5~
ERELEBZETH?

BEFEEZERL/FLEIVIaL—V

a V' CiMiid %
BEEFREEZERL/FLEIVIaL—Y

a v CEME L., IRE LASEHRTE 2V 17

15

BEIITHEZTT S

firb1THh720 0

£ Dt 0

DHLB RN 5

Bz 1< e 0
GE 37
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RAELTVWI2ERBEES CLDAGRBOBRE LFIIEOBREE THATEDILEZXET

2
>
>

ZDHEHBY,

FAZ20 £ A, (Ihave no idea yet.)
BIX 1 ELGHD T, 0.2 BERE THRA I BT T E £, (Starting with 1 degree Celsius,
then increase gradually at 0.2 degree or so.)
B ThWeDRZE T E T, (Aslam not an expert, I cannot answer the question.)
2°CF2E¥ (A couple of C)
#LUWVERTT i, CEM43 7 — 2%, BUZ K-> TER SNk OEE% dT <3 degC
THRHT 2 2 EIEHEFICH LN AR L TWET, 272 L, 7o BB 038 £ 2R
I, BF 5 < 02degC FEEDIT D MR AT THOICHRETE 2 REMERH D 9

(H.72 288152 < HEH))  (("Hmm, a tricky question ... The CEM43 data indicates that
thermally induced tissue damage is very difficult to detect for dT < 3 degC) . However, subtle
perturbations iniological function may well be detectable at much lower dT, perhaps as low as
0.2 degC (just an educated guess)
It should be effects other than "thermal", within medically defined usual range of temperature
(tolerance of around 1 degree C?). In that case, even if excessive temperature rise would be
occured in the biological tissue by the irradiated EMF, such conditions should not be set that to
cool down the temperature rise by engineering measures, because such situation does not exist as
a natural phenomenon. It is meaningless to detect non-thermal effects by offsetting thermal ones.
EFEINCER SN FROHEHE (MLT U A~ 1E?) 28105 [BWER ) LSO EA
EFTRETHD. OIS EMF (X > TAERHBIBE/ORE EARELS
LR LBH-THEDRE EHZ2 THMICHHT D5 L Vo e Rf TR ET RET
20, ZIUTERBG L LTHELRW AL TH D, BYERZITHIE L TRt 53
EEAITE A 720 . (This question is also ambiguous! This is because the permissible
temperature differs depending on whether the subject is a constant-temperature animal or a cell
group. The former is less than 1 © C in deep tissue, the latter is unknown (no acceptable scientific
basis can be found until now).
AN T OZEALZ JE F 7213357 5 (first measure or calculate the change in T)
TR AT L0 1 EO BRI, EERAELFHN AT — FERGT 5012 +4T
H 5T, 0.5°C, (0.5 degree, because 1 degree rise in biological systems is sufficient to set off
significant biochemical cascades.)
E <Y EHA, (Iamnotsure.)
BN R A RTHE . PR E IS IRE ORIE FTREZ2 BT H » FH A, (Not
measurable increase in core body or skin temperature if looking for a nonthermal effect.)
EERNTOBHE Y X L0701, Mlakk L@ HELS 2 IREZEI T 2 2 Otic
{47 L ¥ 3, (Depends on the cell line and its tolerance to normally appearing temperature
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variations, due to circadian rhythms in vivo.)

BZITONY XA, BE LRI TS EEA, BERENEH SN TWD5HET
b BEARRHHITTTT, UKD, AT OFERSFMECLPPDLT, B D

fERNAEC D AREMENH Y 3, BELFOREI, ZENRT 7 n—F THRHT D

VENRH Y 9, (We cannot tell the answer. Temperature increase cannot be excluded. Even
if temperature control is applied, there should be temperature gradient, which can cause different
results in spite of the apparent isothermal condition. Effect of temperature elevation must be
examined through multi-faceted approaches.)

BED EFITFE LRV, RROJFREZ ROT L7201, ZNZNORRE XA
HWENEH Y E7, (No increase in temperature is preferable. In order to find cause of
phenomena, each effect should be discriminated)

BRO0SCRIETHY . MEZIT- T, L TWDEWFRIZED, FEL TV HHIH
DIREZIZ L > TEL LW L 2R T A BN H D £9°, (Less thanl/2 a degree
C and measurements should be made to see that the biological changes you are looking for do
not change with changes in temperature over the range you are working in.)

1°C

WRIZREA WIS D72 D OXRIL, THIEOREMES 2D ATRetER & 5720, [FlEET 2

WD B Y F 9, (Countermeasures to sink excess heat may have unpredictable complications
and should be avoided.)

in vivo D355 1 1-2°C, AHIEEE (H) OA, ARECDIELESETIEICLL T, A

> B b TlX 0.5°CAi, "Forin vivo: 1-2 C. Only for short term exposures (days). 1 C or less
for life time exposures. For in vitro less than 0.5 C."

ICNIRP / IEEE TiZ, R#TH2MHEOHLBEEO LEVMHEL LTICEERL TV E

9, (ICNIRP/IEEE define 1 degree C as the threshold for thermal effects that should be protected
against.)

0.1°C (0.1 degrees Celsius.)

1°C  (1digC)
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I BEEPREBIN TV EIEREZOBRREICOVTHOBERZ KR T2BERARD
6. BEROTHFA L LTEDEICTIORHEN I THDEBEZETN?

HIE % e LBMEZ A 62N 2 5
BIE 2 M U 72 RICHBEIS CTHRER 2D 28
bbby 0
€ DAt 1
bord 720 2
Bz 1= 1
MF 37

(o) & LI-EEHEDER
> A=T YA PROBRNEER SO EBMROFME L RNEREZE S OREATH
5.

RO EHRF L L OBREREISNEZHRE LTEEALSEI N,
HiixiRETOoHE WEE) UAOEE (T—F 777 F) OV TERTILNENDHD
EERZETRN?

A 28
AV 4 1
£ Dt 0
LB RN 7
43 & R A 1
waEt 37
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ZERTDIVBBEDHDT —F 777 MTOWTEEHIZE A TSI, (BHEEE)

BREREE 20
& LIRS 20
Z DA 8
HOMRH RN 2
Bz v 0
[Eonfh) & LI-RIEEDOER
> THUIARBIZHRTEBHFREL TVDL VAT AMEFELET,  (RF BT E L) it
WAL 52 DN o 50 A A L CHMET 2 0ENH Y £3, (It really
depends on the system that you are studying. You need to investigate and understand what else
(apart from the RF stimulus) could possible affect it.)
> HHREICENTH D, (Read the textbook) .
> PR, HaxHEE  (Relative humidity, absolute humidity)
> FEXHZEE (relative humidity)
> FETITEAEEET 4 = FORES AT A~DO 2 (] = L= —F—HF —
F IR LER/MERE Y AT A 5)  (Effects of stray static or power frequency fields on
measurement systems (e.g. from elevator motors or air conditioning/heating systems))
> 2% (Humidity)
> EIKEB(ELF)

T—F 7727 MTOWTHABRFIREN E 5 E A T EE WY,

A1l AT BE 17
PPt 7T RE 0
Z Dt 1
oYY 8
Bzl 2n 2
ant 28
[FHfmIse] DFEH
> ZHUTEARMZRENTAFREFIETT, TN TOENTHIZEE L. FTREMED & 2 AHE K
TN HEESFHMENSH Y 9, (This is just basic good research technique. Every good
researcher must ensure that they guard against possible confounders.)
> WHZHET S (You measure both)
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>
>

WO o —E2 AL, BECAEDE Ty b= —FRMOMFITES, BEFLE

aRET DI LIETEETN, FREIZL > THRVETH D56 HlER L 0 R

RVET, WFEZA—NVENLOE Y 7T v FIIEICHR/NRCIZ D2 BERH Y £7,
(Use appropriate sensors and install controllers for temperature. Noise and vibration can be

measured but is more difficult to control if exogenous to the lab. Pick-up from stray fields should

always be minimized.)

BREIRECEMEOREE L~V EZHEST 20 HRTT, ZHALOERBHFICREN

e, FEBROFRICEEL B2 D[RR H Y £97,  (Itis easy to measure environmental

temperature and ambient noise levels. These factors, if sufficiently great, could potentially affect

the outcome of the experiment.)

[EE 25T & 7 R OEIR, (Careful planning and lab selection.)

FEEDRDUAEAF L E T, (Depends on the specific situation.)

Tonrbv] DR

>

AL, BB ERER L T HEIFH &2 2 TV E 77, (This is beyond the scope I'm typically

engaged.)

Z OB, RF SRR~ DUREE 2 79~ 2 BRI R ERE LIS O BB EER A M L7zt

RV, TRETITEREINLEZDO L) BRFmIBZEIEEL S 20N T,
(The reason is because there is no experience of considering environmental factors other than

dosimetry when assessing the exposure to RF electromagnetic waves, and there are not so many

such scientific articles published so far.)

(Zofh) L L-EZEEFEOER

>

THEATAHIEIFMATHY, TXHHRFATLO Z2ITHIT VT 72y, (It is essential to

assess, and have to do so as much as possible.)

T2ER 7 ban (BROTYA v, HHTIEIBEE, E<BWME, 7—F 777 b
M) ITHOWTEINKREIT LEZ T T

WE 27

VETE RN

Z Ot

2
3
DL R 5
Bz 1< e 0

o 37

(2ot & LI-EEEDER
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» AL =2 LWL, (I think it is case-by-case.)
> TARTOMET Y=y M, ML L7 ATREIC T 2 72 DI Harstfllic il S
HRETYT,  [IFH RF IR ORI, FEERICED X S RUERERRE S
TV D THEAF L TUWET,  (Every research project should be reported in sufficient detail to
allow independent replication. The specification of the 'engineering RF exposure' really depends
on what research question is being posed.)
> WMREFIEELIRETHD. H#HE IHY T HEMEL) ZEHRMEEZEET L.
(It should be committed on researchers. Even though “recommendations” are acceptable,

“standardization” would inhibit freedom of research.)

DBREEEZDBEEO VNV TURERLELEXETH,H?

A&

=l 22

B GEERET & 3

£ DAt 0

LN RN 2

Bzl v 0

sl 27
ZOBHRIT

> HWESNTWDbOZEMT D FFEILH Y £ A, (No other way to understand
what is being measured.)

> ZTOHMIT, ZOBEMTIE BBEERA L GOHE T Y7 0 F a v RREEN G T,

(The reason is because at this stage, a conceptual engineering protocol including the exposure

electromagnetic field is necessary.)

> ZIUDIE ERGETEEICE 0O 5D & V) £ 77, (These have to include in the design stage.)

> 2L ZIFERD BioEM v 7 7 LU AR BT, ORER L FYA T ONWTEEL
B IODIXRWZ & TY, (Good to discuss designs with other scientists, for example at the
annual BioEM conferences.)

> [FARROT 2 R P TIR<ATHON TS5 T9, (Because similar tests are widely
performed around the world.)

> TUV=T Vs 7a ha ORI SESERVEEROFERO—BMEL
B OWTEN D ORI 72k iR OEfMEA M E L E 7, (Standardization of engineering
protocols will enhance consistency of experiments across different researchers and reliability

of overall conclusions from multiple studies.)
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> HAEOYMER CUAFEN Ty 7 VA M2 RETILENH Y 7,
(Comprehensive check list should be provided at the early stage of development.)

> T RARy VY a—arzREICEEICHE L TR D 2 L5, FEIEO SRS
Re~DESEAEEE CTF (Barly, careful planning and avoiding ad hoc solutions is the shortest
path to reliable results)

> BT R TOEREZZR T HZ LNEETT, (Important to take all variables into
account in the beginning.)

> RBEEEE TR SRR e T2 ZAeRMERHME OB TOMFRAEELITH F
D ERIETERVDO TR E BNES, —FH T, FrEDIEEERICK L TEd D
FRIEE OREAEALIZ FIHED & By E 97, (1 think it may not be realistic to standardize research
protocols from the perspectives of safety assessment, as there is no concrete wireless application
in the extremely high frequency band. On the other hand, I think it is possible to standardize
for specific working hypothesis.)

BEEREFEO TN 0 hany (FRT YA v X BERE, I<BWME. 7—F 7772
el (ICHOWTTERSHV E L6 BHICEIHLS 723N,

» None
> RO RV HEIERIHITIR O LB TT,
LT BRI A3 % RF #g 2 BT 2
2.RF#IR A TE DRV MRET 2 K 91T LET (B« Bofifoef s R)
3.1 RF BRHE COBASIR 2 BEtd 5
4. RF #I3 < OARFEFMEHEE 242895
S5.EEH T AT A T ICREICERE LT, ML L7 Z fRelc 2
6.5 Gk D SAR HEE % f2tit %
"My general recommendations are:
1. Develop an RF exposure that addresses the research question
2. Try to validate the RF exposures as much as possible (e.g. numerical v experimental results)
3. Consider thermal confounding effects at high RF exposures
4. Provide uncertainty estimates for the RF exposure
5. Report the exposure system in sufficient detail to allow independent replication
6. Provide SAR estimates for the target tissue"
> PESIIZBER L7k 912, AT —<I220\WT E 2Ok MERER 72 T 7 1 k2L
R EEBET DORBFADOIE, Fra 2bIIEE O RRIIZE, 200 50T THER) &2
JEIWZ 3T & THD. (As I mentioned to the question PES1, it should not be beyond
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“recommendation”, because specifying standardized engineering protocols on this subject by any
organizations will inhibit development of science and freedom of research by various researchers.)
EHF #0113, AW PRI OEERGUCIW T RE IR L IR R 5720, 2oL a0 1
F7a b aIoWTHEET L7 A T T7IEH Y £ A, (Since EHF exposure differs from
RF exposure in the working hypothesis of biological effects, there is no idea to be shared about
the engineering protocol in this case.)

Krlzc=aa A 72 L (No further comments)

I —u v /60 40~70 GHz OFEHOZ < OHFFEIE, G4-141 Y= R L—F —/p &
DA 7 aPIEHREEOF AR Lo Tt Sh TE £ L, MRAHKRTDIC
I, MO I VY =22 505N H Y £7, (Alotof research from Eastern Europe
in the range 40 - 70 GHz has been driven by the availability of microwave therapy equipment,
for example the G4-141 generator. Need to use other mmwave sources to compare results.)
EMC AR T, RE(LIXWNEE R T, FATT 24 H Y £4. (Even in EMC
testing, standardization is a difficult task, but it should be done.)

WFRTUD RELFTm a0 A % A2 R4 5 EORREITIE. £Y
BHEEN D OIEHEZE D HMENH Y £7, (The development of any standards that would
provide guidance on engineering protocols to follow in research should include input from
biological scientists.)

30~80 MHz DI THRE SN DB EZMET 272D X 0 B 51k L BN MEIT
9, (Need better methods and instrumentation to measure power transmitted in the band 30-80

MHz.)
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