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Abstract

In order to confirm radiations of electromagnetic (EM) fields from the earth crust when impulsive
stress impact occurred in the crusts, we have conducted a laboratory experiment on detections of
EM fields from a granite pillar of 10 cm x 10 cm x 50 cm to which an impulsive stress impact was
imposed. For detecting electric and magnetic fields radiated from the granite, four sets of electric

and magnetic sensors were installed along the axis of the granite pillar by keeping a space between
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sensors and the granite surface. When an impulsive stress impact was imposed to the top of the
granite pillar, electric and magnetic pulses were detected at each sensor position. The rising time
of waveforms of the detected fields was delayed at far positions from the stress impact point. From
the time delays, the propagation velocity of the shock wave in the granite was calculated as a speed
of the P-wave in the granite. The present experimental result has clearly shown that the granite can

excite electromagnetic field by the stress impact.

Electro-magnetic (EM) pulses in the earth, laboratory experiment, impulsive stress impact to

granite, detection of EM fields, P-wave

1. EU&IC

SRR RESERF TR HICES 100m DR T A — NV EHELE L, ZOhICEREL v —2HfA
L CTHuh e O B 2 MRS 23 Hig LTI 261 T 3 [1]. AWFZEH X 2 o dbr
THAT 2 BB OGN & L Cld, ARFEILICEERTE 2N b - 72REOIEBR R %% 2 T
Wb AP O OBMEMGTIIHET 2 FEBRIIEBOWMREICL D #E SN TS [2,34,]1, 1S
DEBRTIZEHADIIEEZ NS TBY, FLMB L TVWLOIEE GV ERTH Y BHR
DOWEIITLN TV, RIFFEHEIIBEE D2 < TH . HEWTE IS X 0 BREDE A
HINDEEEZEZTWD, T TR TIE, SABEI D% CTOER LA D512
HENDHEHLNICTL7200FEFEEIT o720 TNHHERSINIUL, MEOFAIZE S LT
WCEBIEDTAE L. Z ORI THRWENEH R Mb - 722 R T 5 Hke L TR 5
HNRTE D, INDPERT L EMEREFUOWENRKCIHERET L LEZONDL, 2 TR
WRECTIE. A CHE A DL L WEEL N TH BEAIMIN TE 2 H 2 MR T 272005
BRICBWT, AR IEINY 2 BRI % 58 o TV 2 KIS BT 2 BREFHUE O Bt Ik % 17
VW, E TR RERB L OCBAOBUL Z MR L7 5l TOMEE SE XTI T, fEi
A IEWIS ) 2N 2 72K O BREADIBNER IR B ko 72,

2. fEEEN\DOEZEHEMIC X 5 EHERBHEDBIERER

2.1 HAEYME E L TOREEE

WERNER D G A DRFEE LTI ED D 555 THITIZEENROEAKEZLZ S FATY
5o X 2T HIOERTIIZDOIERE 2 W 2FIZ L7z BE LIZHE DN 72—2%  10cm
TR EH 50 cm OWUFAFIROER F 2 BT EVIMEE 29 M 72T 2R L TWw b fERE
B ERSEREDPAOENL D TOIREIETAKEEITTH ) ZOEGAHEERNR 2 5k < FE4:
THLEERZTVA, ZOMERED LIBICEBENZHML, ZOMBOERICE > — 2 EE



(GE S-S/ EA S ) I I e 3

L. BETL2EMBAZHRL) ETHHDOTH S,

2.2 ERFBERAE Y —
K IZER L WA E L 2D 5T 2 b DT,
B LR L & ISR 2 3 X o TEBIE L)
HENIZE W eTHITE 5,

ZITENS ZFHIT 5 720 EE LIRS b E
DOFEIL IS FEREICEZEEM I E20TIE%R 2
OFMEA 5 5mm FEEEL ) BRES 2 7200"A KLY
Rt =2 8L 72,

BE2IFER L I —%2RL TS, BRI -
FZTE25m DERAR—LVT VT FORER- T
W5 o SHUITEE LB ORI T % H % 720 0
bOTH D, fblier oK F T ORI D 54 R %
T 21213, T TR TFRZELSTLLED B9,
SN L Z RS 572D E D EL 52 LIk
Blrole. INSZAATA E— VT U FF &1k
i AL QW T 12 Z > T B O K 2 5 S5mm
TR T, Tem MEICEE L 72,

BE 3 IIHATHIHO¥ —F 3 £ Vol % P17
LT 7cm M@ T4 DER7ZMFTERL TV 5,
K Sid—~vaf a7z LTwa2, 20
W LA REL C CRET L), 20
ZZH I 7D TO@WA BT EBIL L) &E 2
720 OGS E RSO, ERHEA S
AR=NT T FOFHLER CMEIZR S &
HITEE L TWh, S Y fEfE R TolH
— T 7 cm BT 4 2F O EREF S % [WIRELC
BT 2HBTEL IR >T VD,

2.5cm

2.3 REESRBIRATL (FUVT7LTHLDY
T4YEIL-FOXT=7)

FRE DL OB TN > T Tem BIFE O 4 A
FRCHLHE LB - AR v =12 X ) At 12o

BE 2. BRMIBHOETE 25cm ©

BEE 1. JSHEMEEICHEZA T 5N
7 AER o

IuR e FAR—=NT T F

25em

—— Tem —— Tem —— Tem —

BHRTAR=VT 7 F 45




4 AETR AT & N 2 72 IR O TR S B 92 B

BEaBMINTEL LI Ro7DT, ENOLDOREFORMBREZI S 22T 5 412, FRFlHk
DIzDDT ATV IIN - F Y BATA=T A BT LTz FOOITE v —I128HkT 5
12F % Y ANDT)T 2T RN LIz, BEKT—FiEHO M) —1F5 & L TidMbia i
EROBIESE2HEIFICL, EREICMbZENELE DEHET LI I, bk

0 #efii ST & 2RI E O S MEE TE 4 1R,

16‘?’”\' /$!
i

51'54 *ﬁtﬂ@ﬁﬁ%%? 7@3’1?%/XTA (16 Fx > 2 NTY)
TYTABDT 4TI - F R AT—T),
LEVCIMEZEE DN AR Z 5o

2.4 fE@EAa N\ OEEEIENE

AE i B RIS ) 2 EIN S % i ek & LT,
OISO K %R D, GE5IIRT LI
AEf e LRSI I A3 — 1INt & 5 &9
WM EE & 20 EEHICERE 20 mm & & 20 mm
DT AMEEM 22 TB L TNITHEAIZED
EMA T &y AT AR L AR EICIE DI
NHMb %o BIEITIZHINT % L WBMHETH T
ZMBESHEA RIS, 2o, A b o
TWRLEAEICEL b TNDEDISIIE
METH L, ZOHFFLY, B CBREIE

A% 52 5925 5, BH5. b AOERES % H)
s % ik,

ETES I EINE

|
HZ AR
( 20mm# x
20 mmt)




(RIS S EON S | W e 5

FREEBEEICX Y, RS ICROEHERIS ) ZEIN L RHCRIE LAZERB L OBARESTO
REMIZALZ K 1ISR LT %o REAMIOPEIIEAE R EAEICH > T 7 om BIFEICHE L7215 5
AR=VT ¥ 7 FTHE L2BRES T KW _BANIAER SIS P AR T2
MWICHEAR 2 £ LT 5, HAHOWREEIEERNE R L FRE 4 2P OF— i TORRRT %
EbLTWw5,

R CHAOWEHEIIIHRORNTRLTH Y ZOHBIEIILMENZE T H =ML T b,
ZOMWEPIZ L ER - WG OLH B AR ORB TR L2 L) ZEREZRL 2D
BEMTRONT VWS, 7 7O HE (100 4 ) 25K 2 X912, HilE2l cm BIIRS
N7ZWERIZE 20 & & OAZFRRE I 5.25 km/sec TH 5 HAH B0 S OREITHEW D P IHEISHY
T5HDT, ZUBRMLRL TV,

&R (st L o 4y)

SR A
W B (@i LCitianksy)

: S-— e
{
4
|

J
NI S R R

i g g S iy =g gy
-
{ i
S i
LRI
J\

1 ; 100 psec
—EREEEE—]) HMETE RS KIS
t prmr BWERNOP BOEE

1. UKD E e bR 7 B BT 2 Fn L 72, A Sy > C 7em FIRECHIE L 22 R oK
SRR (EWRIE) & WS CHE L7 AUk (GE) OREMZ L. AR ICENAME B )
Tk, BOTRUITER - AP L LA OB EZ R L Tnd, ORI, S EHEE (P
W) OAEHGEREE 5.25 km/sec 255 H 7z,



6 AE i 73 28 & 1 R 72 e o B RE S I 2

4. BREABLUER

e (1) 12BWT, gAMb o 720500 (ETFII) 55 o R 5 o I 13 16 5
HINZR LCTHEAH RS LY S REL hoTWD, ZHIIIER N TR )12 B0 s
BN TVLHERIR LTS, 72, fBfa LTt S M2 BRI ORISR LT,
T TOIRMIINE L BRoTWD, THIHEOR S AL HITMEL T b4ie KDL T
Who —H. BRAOWIEE AL L. fEEEOMEICERR  AREORIELZRL TV, 20
Hi3, HROBMICHEAE L-BWOEHOLENC X ) A ULEMERICE ). ZORADE V2
BHCA C7ARA 2R L T2 REEY D 5,

EFE 2cm O AT ATIREDHEIE S 7z L ) D TR W CTH D . E s < 2w IE )5
FIINCH->Th, fblan SN ME T, ZOWMBISER L 2R M S iz, EBoH
alETld, KEBGRA T — Vv CORRATOHEISEI s TwE EEXONLD T, HBIK
GRS TR SN L EZ25N50T, ZNICE YV BO THVWEBRABESELH
2% %o S OFER CTILEMILEMO GG SNl Do 725, SRITHBOK & 28 %En
EERAEAT W, 805 RO 22 BHE & (203 2 MK 2 fERE T 2 LD B,

R

ARFFENE HUHS K- B SEF et o dL[EIAFSE (20G-6) DRFFEE DB % 2 TEMB L 72, RAif5E
DEBF— GO I v 2 —% FTOF—FFRET A VF VT — F AR 5 08 7
0275 ADOBEMEICE LT, FHEEERFEOMIEEEOFAICHEEZEL T T,

SEXW

[1] e, Mg C OIS INIAE S TR 3 2 BRGSOV 2 OMERIZINT Ty [T JIBFFE O I i
Ml HAREMBIE LR, pp 364-387. 2012.

[2] U. Nitsan, electromagnetic emission accompanying facture of quartz-bearing rocks, Geophys. Res. Lett., 4,
33-36, 1977.

[3] T. Ogawa, K. Oike and T. Miuram, Electromagnetic radiation from rocks, J. Geophys. Res., 90, 6245-6249,
1985.

[4] S. Yoshida and T. Ogawa, Electromagnetic emissions from dry and wet granite associated with acoustic
emissions, J. Geophys. Res., 109, B09204, doi:10.1029/2004JB003092, 2004.

[5] faidkEs, MR, sz, aiEd O O ERBHEFERIZ 0T T O IEMEFLERGURR E S 2SR Al
WEFEFTIr k. 55 10 5, 1-14, 2012.



