Y/

FBMRFEEFHBEBDANEEITFT—  FE2 0 FERTH

FrE4 @ AIEME & i3mH 2
HYHEB4 : M WK
BEr . EWMEFAIERT

FoelE 21HEOREME : BEBMEOAKTE

L DFFFEIE, B ED FIZHEDP B EREMAD I Z B
TWBEZ ExMH L7, PiLbhDgIkE L, DirbiDEr &
I BIEG 5 CSH TS, S0 L EME, bivbhiot
ERREZ DB, Wi EFz L EY & & BESIF TRE TS A=D
ThoS, D2FD., DPIDIVUIHIERD ARG DR TEEZTING
DS, =T BRI HERBEE D N THIZR BREREDF > N T —2 2(E
DHIL T 5, S HDEmMEIL, BREGDOFOERY, € DE T
DEMGERRTZENRTED, D [7aXpL> b T,
AN DZEDER L, HERAIKDER D@73, DO = DA T.D
BT RN F—DEHIZLVEF L, BRPOIWTEE08H 56002
T5, IHIZ, FELHEY OOH S EEEEET 572012, Fod 9
R —BEBERH T _REPEFEHILZ00,

ZoN— ke N —

BN ARICE L TINE TOWHTTIE, MRV EZTERTH D05
EWMETHLHNE W) ZRERNIBEE LTI R o7, Tb5, SO
BTG RIZEDTRIC LI IEAT 5 L BATE L, BERRICIE, BRI O
T HMIC 2L — BT 2 L WO REIHRDO S & T, X FRPEARIC L D
BHEHEN. BLO~A 7 0l EORBEM LB LTI Ro7e (1) o

BHEMHEER  F o0 bEFE2EIZLIZL-T, 7V —
=
DIV EREEN D RS D VM EREDSMES LD,
D7V —TF T H NI 5T, ARSI,
BEMESND,




BHYTE BEARA - BT OBIERIFR ORI T BRI DB & LT oM

Jo
=

128 EDNTWD, BRHRIEDES, €Dz R/L¥
—IIEREBIZ I BN E L S, Z OB K - T &
Bl SNDIRE EFS ARICE Z 2EEORIA &
EZ D,

(£ 1) EREFEEALER & BWIMHE AER

B 21T, D TZRLF— L UL E D X #i7e & ORBERIE. AR NEH
fRIZETRIZEL, ZOMRBICH T 2 IEFHRE 2 AMla~ & BT 5, 21
F O =R F— UL PRNEEINRIT, AROREHEMKICE EED, TDRE
FARICB I D IEEMZ DA T D Z ENBRTE D, — ., EEEEEICHE A
SINTWD~A 7 v L TIE, 2 OREBRRECE O BRI ORBNER % &BHIC
BWT, ZOEJR L L COMEICHESWTHITOREHIREEMIIEE SN T
Wb, DFED . EERNEBIICE o THHRE L7BRIC, =X — 3R &R
WICEBINDN, TOBNCK > THI S Z SNDIRE EFD, ERIZBIT 5
AERY - ENEFEORREREEZEZ TNDHDOTH D,

&AM, BUTOMIBRGIREEFELL FTh, X—A A= —R EOEHE
BERRORRIEEINE Z 5 Z L n ., BRI & 13 MBI AR 70 FEEMIFE ALAE A O B B
MBI END LD TE o, —MRIZ, BREITWRINRIZRAET HELD &
BWHHZ RV —REBIZH 572012, BB A D7 Z OFEOIEE
FEAERANEBREEAED 2 — L MRz - Tl < 72 oiX, [EHE 78
DY & FARRICAER~DOEET & BUTOEREEU T THRIVGLZ LI
mh (E2) .

FBWMEEEM « EREITIRINZICBET LB LD bEmVWEBT

*
NE—IRRBICH D, BA~DERZE DR W AAE
Ik, EEHEU T THLREEND D, EEIC,
=HE R (N—A A= —%) OFER)IT,
BRI & X EBAMRICE Z 5, DT, BUTOHE
JRHIREVEME LT CHRAEENIR 2 5,

(F£2) FEERIMHEALIEH

Z 2T, BBAERO X ) IR T 5,
EIREAA : [R5 O N TR K> TRAEE %




S AWANSY BN
HIRR DAY S S I EREHRIE DR EZZ T TODE O T2

T T, BRI DOAEBA~DEELEE 2 DI, BB OfEE (F3
X 1a,b) . 5 ICEEONR (F£4) . T L TEIZTWEEDOEA AR D
B (D) 2T 00 ELE LD,

H SR D BRI NT.OERE
- X
- SRANMER

Cv A7 i ()
TV R

- FM 7 U A
T - I
- AM T VA
- o —~ LRI R - LB & OIS I BRI

- MBI

(£ 3) HARAOEME., NTOERE &b, mEE»SEFHBEIZm-> T
EBEL TS,

2535

B BB MR, RO LB SRR, 1T, A, T
B BBREOFREN AWRIE, EFEHE (BA, TV < =)
R - ARGt KOG R oAt 2 ik TR S AR

(F4) BB DEEA~DLEDONE

. BRROEME () oz

1) HERRESS O

. IEE BN R A A TR D B
MRS, (Ripes) &AW EItR
FERIREN A T = X L OPRK
2) Va—~v HIEEK (0.5~40Hz)

b & oo BEAR

b RFEA - RIS T 2 M~ D2




0. AT OZE

1) BRI O EREE

1~2GHz /= J& 3 sk

50~60Hz AL J&] JHz FE A
AL L~V OIFZE R K OV SF R AT
) AFT D HIECEENGNE . AR A S AT i S AR
Window ZhiE. 77— A TAMAJEGERE
AR & R RG AR R ST EE L T D & X ORI
PABHZE I 3017 D s 1Y RGN D28
BEBIEIZ L DIBBEERTUZ DOV TOWFSE

(%5) BARROBRNS L O LB 04~

(a) Earth’s
magnetic  pxtremely low frequency
fields electromagnetic
! field
Lightning  Visible light
/ \v,;.%’
i I
(b)
Electric AM FM TV Microwave

;o [ Il

0 108 106 10° 1012 1015
Frequency (Hz)

(¥ 1a) BRFROERBIE A7 b (X 1b) AN TOERRE AT ML
(Masatoshi Murase Sansai 3, 1-35 (2008) X V)

I. BRROE#E (F) O

1) MERBGEOXER

INETICHME SN TEZHRAOEMIE OFEL LT, £ HERES DO
BN D Do MERRES L, BERIZ & b 72 - T 24 W AW CHAIRICAE® L TRV |
CNBEERDY =T AT U AL EMHIN DA A OBRE o—> L& 2



%ﬂfwéo:@%%w%m\ikbfzo@gﬁmiof%%K%m¢éo
F—OEKIT, K7 VT EMEER D KFEENOE MR E(LIC L S AU
b5, 2003 4 10 A FAIC & RHAL 2 K7 L7 38 S 4, %w%m@
BRRE Sz, =a—3a— 7NN RFPEFHOR /A=K - Xy —E, 1960
FERIZZ ) LTeSE ORI, ABORHEENCENE LD Z L 2HEL T

% (H.Friedman, R.O. Becker C.H.Backman, 1963),

WRAEEOE 5 1 DOFEKRIL, KRGS & W o 724 - BRI 2T <,
HIERPN =2 7 OEENVE(IZ X DA - REIRZREETH 5, 1929 F L K50
ISR X, HERBEIG S R 2 2 & 21X U Tl 7z, 1960 FAXI2 72 » TAY
FREDOMEIA & ML KPR OFERIRR AR S T\ 5, FriZ, L5 EoAYTE

D R EFHEPRAINNT I b M K is & R kb L/Tb\é CIFERICET S,
Flo, Ve — LXK A R AUE, BAIRAY OB R TIE, 8 BOFEDE
WD HH 6 EETHRHEROWERE KL TNDENI Z L THD,

MAGNETIC FIELD REVERSALS

2 SR £

CAMBRIAN PERMIAN CRETACEOUS
DEVONIAN TRIASSIC

(X 2) gk & ek wies  (R.O.Becker, “Cross Currnts” L 1)

IO LT OREEEE 2 D BT, 1975 Y v AR — )VIFENFZERT D U
FTX¥— R TV —TEFETICL>THRAINTZY TR EA N EMITN D BA DL
EX, BEETH D, Wik, EBMEANT7 TV 7T H2BHE BRI Z izl - T,
ZOWAEFRAL LIz, 2O T VT, KR OEA A 2 DA % i i
fbLTWb, 0k, BR, &, 523t hOREE NS b~ 22 A4 bR
BREN, BHEOBEERIERABMO—2EEZLND LI TR T,

William Agosta “Thieves Deceivers and Killers” Princeton University Press 2001, p141



Magnetic Stimuli

Kobayashi, A. and Kirshvink, J.L.(1995) In Electromagnetic Fields: Biological
Interactions and Mechanisms (Advances in Chemistry Series 250), Martin Blank
(ed.), American Chemical Society; Washington, DC, 367 -394.

* Na*
K+<'| ; 1] Acfielss s+ mam

¢ Na*

EEDODEEX, b PO OSSN AR STH D, FHIX, Boa
REBEICHEAE L TCWDETATHD, AOT —XiX, JEY BO = XA REIC A
ZITOTH &, BAOMREIZIS L THRIEEINM LI 252 2R L TWV5D,
T ORI, #REOIEENEMIX. A A EBRAT R T ARLH U U LADFA,
THIZ K » TRAET HETZEANITR L TV D,

2) Va—<2 U HREABERBEBLIOTEEOEE~DOEE

R U 7o MUBRRES D S BELISMNT . BB AT RV D 2 DDl — 1&}7/52
&uﬂz&ﬁfﬁfﬁ DEP~OEELENTIT RSV, HOFWEET L7251

MORIFELLE, B HEAICB I SELOBRE T, AMITERE AR MV@
20@%&%9i<ﬂﬁbféto_M%® R T K 2 LB T A%
BRbHY., CHALZAMITIIRDPERNZ XL —RTH Y FRIETH-
770 1952 AV ) A RFEDYV 2 —< N2 Ko THERE I HER & LRI 2 (K)E
W BRI T RIS Y = —~ U HIREROY & T, DB — 21X 7.8 Hz, 14.1 Hz,
20.3 Hz, 26.4 Hz, 32.4 Hz 2 & V) | FHEA) R BRGE A7 M vE T (K3 ),
Z LT, EBRICEBUFT DKW S (] % Lo D REICfE 5 BRI MEJE R Th
D, DI LIZbLOMEICEN TOW D ERE GIRERE TH D, 19724F I 20~
RFOa—=2 71, Wik E oW ISEHEMm L (K3 1) .



d 0 o 7 §

AN || mirin i~ C| |t

0.5-35 4-7 813 .

N
el

14-30

e H. Friedman, =D R N >

Robert O. Becker 78) 14.1> 20.3 26.4 32.4

and C. H.

Bachman ! v ' ! 4
“Geomagnetic

parameters and

psychiatric hospital

admissions ”

Nature 200 , 626-
628 (1963)

Strength

e H. Friedman,
Robert O. Becker
and C. H.
Bachman

“Psychiatric ward

behaviour and
geophysical | \ \

parameters”

Nature 205 , 1050 - ¢ 10 20 30 40
1052 (1965)

Frequency (Hz)

(4 8) ¥ =—~ L HIEERIY RIS, “H o L BRI K0 KE)
B EEICIE, Mo 5 — /kﬂ&ﬁm% TERIZ i/:~7/hﬁ
B 2R LTV D, va—~ o IREEME, X 1a OEMRIZIH-> 724
TITHHET 5,

—J., Bl Libo BIEaDtRERmT 53 <hiafiEz b - Tnb, &2
AN, ZOREEE 10Hz FREE OB CRRANCE 25 & B btz 7z
W) BITHBRE O DS Do BVIZFEBI LIZ U, TADARBIEEZRI &R Z L
TLED, ZOBLRITNIDE | B OEBR~OREL, BREEIZESNTHR
ZETHVEND L L OITEDbND,

ZOXEIICHRRDE m& L DHEMRA~DORET, SEIE A7 —v
IZBWTC, FRSREMREICBWTHFEL TS

0. N\LEMBEOAK~DOEEDMIIZIT T
AF$M&@$%«@%@JTH\i?ﬁw&@#ﬂmmEW%
THABICED L D REENL DN HONT, o L-Ub, fiaL -~ @mv
L B LAUL E NS TR L AUL T LI BRI 7 B E N ST,

Bz 1%, HiilRAEmTH LY U ) AV OREEZ T L L, FoEEM
WEALLTLE D (PRI, REORFRFEG A MERITIER) o 7o, Ll



FRAEDIZBNTIT, AT b= EMREN D RVE NS X D Al B 5 i 2 Fe s
R ERIZIC X > CTHET 2 (ARIEE, ENERENIEH) » 2 OEBIZIC
X D A AT RS DR =2, RO BE 22— T bbb, BRA—O
AA=ZALTIEHBRWNEBZ NS, 51T, BBPETIILD TYTh L2 KE
W FERGE & /N i gp O AR BIMEICBA T 2 I L D &, ETREIC L T4
m G UL BT, AN AR ORIERITH 2 512785 & W O FEHT — Z BAR S
iz (BEERE, ENCERBEIAMFZCAT . O ENCEREMFIEATOME L~ LW
L L~V ORFZED G, D7 & BIRE B BRI, FER & OIERRIH B/EH
2o T, BBRADFBERENRSH D EEZOND, Fio, KEHEEIZH F 7= P
ZEM TR EM A AT 5 L. BWERICESWTHE I ST E o ELHEfE
THEBZ I D EWV ) HEBENME DI (KRS, BAL KL RZFRE A ZERD) |

— 07, ERREFZOBS T, (LFEWERBUEICI 2 T, 4, BRI IREUE
EIRZADBEBOBENMBRALNTREY, TRENDFr— RO TEBIN?
WIEVEDN SN TE TS (FHER, dLEMEFREE) . £7o. KBt
BUIED T A D= ABZDONTEL QMR LERM L TWD (RHESERR, KB
KRB AMBERENI R . S 512, BREFEORE LM R GBS,
BRI BREEFTEAT) o7 — LM & REIEAL 2 BLAE O IS St (RRIEE,
HARKZ L) . £72, BAB X OEERTE OS AW FICBE T 2D
MR RSN (BKREZE, “HERPEFRAEHRYE T . ORI,
BRI L IT B2 DRI CTHHIRER EDOHBIIHONWTTH I, FRED T
HhHATELTELZADIEIZL ST, EHIEORENEE S L A =X L
YR TEAHDOTIE VWb s,

T O LIoigedil 2 & 2. R R, RrE SR O BRI, R E e IR
FHZ Ko TERICALVE AR Z KT 9 5 LD S A VE ARG
PR ST (RPERER . U R I B 2R SERT)

HLHAA, RSIWC—EIET R LIS, NTEBEOAERA~OEELZ I
THEEICIE, SESEREAEDERB 2O, SHEAIN TV AH#ERE
FEOVA T B WITEEE TERENTNWDL L 2EZ DL L, ZOBRIEDEE
X, FEEERR ED 2T HIRE R ERIE OSA & b @ U7 IRE R 12
K DHERELD A B = X LB EBIHIET D AIREMER S 5, W, B O
RS DREZEEHIR L VD B O ERBCCE I SN TERTHZ &I
Lo T, EMBGOERNRIERFE A=A LEMATE L L LW/ TE



%P

ST, WEEE . 195, AMFE. EFEREDRSAMNCEREZR
DULRNG, BHIENEERSG 2 DB ONT, FH - FERFERS —H
iz D IEFRI T e b,

I A HH i

1. Masatoshi Murase (2008) “An interdisciplinary study of the
emergence of new diseases associated with environmental pollution”
Sansai 3, 1-35

2. Becker, R. 0. (1990) Cross Currents: The Promise of Electromedicine,
The Perils of Electropollution. dJeremy P. Tarcher/Putnam, New
York Xy #—,  R.O. [7uz-hLr ] (WEENS R GHE
. 1993

3. William Agosta “ Thieves Deceivers and Killers”  Princeton
University Press 2001, p141

4. Kobayashi, A. and Kirshvink, J. L. (1995) Magnetoreception and
electromagnetic field effects: sensory perception of the geomagnetic
field in animals and humans. In Electromagnetic Fields: Biological
Interactions and Mechanisms (Advances in Chemistry Series 250),
Martin Blank (ed.), American Chemical Society; Washington, DC,
367-394.

5. KEPRHM (1995) [H o & @B Hdafr & AR



