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Tutorial on Microwave Stimulation to Induce Auditory Perception:
Paradigm Shift to Radiofrequency Hearing

MAKOTO KOIKET! 2

Abstract: The science community is governed by the paradigm that we cannot hear radiofrequency. Although microwave is
one form of radiofrequency, it has been repeatedly reported that pulse-modulated microwave induces auditory perception.
Therefore, it is mandatory to overturn the obsolete paradigm that we cannot hear radiofrequency into the novel paradigm that we
can hear radiofrequency. In light of the aforementioned perspective, here | review the phenomenon that microwave in a pulse
waveform induces auditory perception, and propose a theoretical framework to unify the air conduction, bone conduction and
microwave auditory effect.
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Figure 1  Pulse shape.

ZAET, I O 2OV RE A 125 ~ A 7 2 #bn 5 1000 ~ A
JafOFMPFTE L LTHZ 257, 27U A1E 2000 < A
sahoLEFICEL LTI ARV E W) ERERARL
72[16], - T, #£42 1000 ~ A 7 wFLL T CHER & filik 4
HEINTWD,

Frey(1962)i%, JREKNS 2982 A H A~ 7OV AER 1
~A 7 e BOERBESIEREEZRM T2 VI mEE Lz
[16], Guy(1975)iX, X/ AWE 05 ~A 7 vfp, JEHHK
2450MHz O~ A 7 o ENRERE 2R L7z L2 WG LT
WAHL7], SV AED FERIEH S 03T, 7L RIE
B~A 7 aBpOA—F—0 L & NEER 2RI 25 A -
20, FOL D RWETZHICOEFED, FHlZ1E, Frey(1973)
W, R 1245 A A~V 1RV R B0 [H & D
FHETVAENR 10 ~A 7 afbib 710 v A 7 a O fuA
TEEE, INLOHBETEE L THI 2 TW\5[18],
3.2 AR

1999 4= 6 AT FERIEBAE A3 IRAE L 7= [EERAIE & AR
o TL—F—& NOREFE] LS SCERTIE, 200 A T~
LG 6500 A A~V OFIFH TR AR T 5 & S
TWA9], ERL7zZ LDVIELIZAR DN, 7OV RE
ThHD I EPTERERBOMIE L 72D,

~A 7 a SR A LT D A B T, BRI IR
INTz~A 7 B PRBICEWRT 57 e ANEET 5, Lk
WU OFBICRB N T, v 7 aii o E O
YA AU HZ LIV BEERE RN T 2 L& big, <



TE LB 2 T
IPSJ SIG Technical Report

A 7 BEPBEIIRIN SNSRI <D, £ LT, BHBICR
WENTo~A 7 TR EIICEUCE L, Z oK%, #
TR DBV AR IR R L CEAHMEN & v O — RO H B 3
FHET D,
33 WS

HERIZ 20~ 70T AL 70 ~A 27 a7 AT D
FATd 2 03[20], F70 O e E st P 3 A UG SR 3 AFTE
LEMETHRITZ2HDOTHY, BERHEVICHLREL R
5 EAEHOBAIEENRDOND, BIENA4T AT,
BI6, HIBER O 10 T & & v 5 etk T, B 2.4MHz
5 170MHz O, ~VRMEN 3~ A 7 afhind 100 <
A7 B BOHA T~ A 7 2 BTER 2R 5 2 & 238l
EhTwal21],

34 FAfE

Guy(1975)1%, AR 2450 X A~ , 1 FIZ/V A 3
EABHT 20V FEMHT, EREFWMLZEZA, [Hx
DONXNVAREEZTOND T L2@)E LT, ZOERTIT,
FOVANRIRL~A 7 afinb 32~ A 7 u OB TE(L &
HTWB[17],

il 2 D/ ZADTRKILF—N 40 ~A 7 1P 2 —/blcm?
ElxLE, EREBET S EINTNWB[LT]. B,
HAO1U Y R, NV AEA ~A 7 afbD~A 7 aj LA
DEZRFNLVF—=NRNA0~A 72— IkD,

4, HBHIE

41 34U OENEERICER

Foster(1974)i3/8 i 4% 2450MH, /L AHE 27 ~A 7 ofp
D<A T PV R G KR OEAT Y T A IKEERRIZ RS
LC, Mk h Vo LKEREHE T EEELZ( Fr
T4 THEILEZR2], ZOERRTIE, A7 a0 —
JHIE53 Yy Mem®> Th 5,
CORBRTIHEAD VT LKEERPIKET Vo T
WA, MNTIEZE D=2 —a VBN F 7 255 LTk
LTWDFRy U= %K LTWVEN, ixd=a2—n
COWNEIIE S Y U LKEIR TH D, ML U U LKE
WiT=a—m O EERI L TWDH DT, MMEET L
LD,

~A 7 a0V A ORI X0 T T VI B
DRELTWEDT, A 7 ai UL 20 REIZ X0 ik
IC B ERRICE B0’ AET D LR L T D,
HIRBIZ, "N Ra 7 idkb~A 7 vk THD,
IKHIZ AT 5 B2 2 FERUE 5 ICAH U CRHIIT 2 BaR
ThHd, BHEO~VA ZITEXIPTICRET LI EEERE IS
BHA D0, KPP CTHEEO~A ZITHEELRNDT, ~A
Fr 740 olaEiplibhTng,

~ A7 aE OV ABEICL Y, <A 7 RSN B
SNTERGT ORI BERBIZINE S, BEN LR35, K
OBEN LRI 2 L, BIERICI 0 KEIENT D, 2

(©2016 Information Processing Society of Japan

Vol.2016-MUS-111 No.35
2016/5/21

M2 ~A7ulE VAR AROELEY FOBFICHE
S L7z 2DOMNICBIT DENE T Z R, £ EROET
BraThY, FEROETFTRELEY N ThDH, LR
U5 73 5.655GHz Td V), /2 F RO F 743 2.450GHz T
%o [23]
Figure 2 pressure fluctuation in the brain upon the irradiation
of pulsed microwave in the cat (left) and guinea pig (right) at
5.655 GHz (top) and 2.450 GHz (bottom). [23]
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Figure 3 Schematic view of a cross section of cochlea upon
elongation.
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Figure 4 Auditory nervous system[24].
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Figure 5 Auditory evoked potential at the cochlear nerve.
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Figure 6 Auditory evoked potential at the medial geniculate.
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Figure 7 Auditory evoked potential at the primary auditory
cortex.
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Figure 8 Pathways of air-conduction, bone conduction and
microwave auditory effect.
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