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Effects of frequencies of inaudible high-frequency sounds
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Hypersonic effect is a phenomenon in which sounds rich in super high
frequencies above the upper limit of the audible range enhance the activity of the basic brain
including the interbrain and midbrain and activate the mind and body. In this phenomenon, the
fundamental brain activity is enhanced when the super high frequency of higher frequency than the
frequency at around 32 kHz to 40 kHz coexists with the audible sound, while the activity is
decreased when the lower component coexists. In this research, we created a sound source for
presentation in which the super-high frequency, making the bandwidth narrower from the previous 8
kHz width to 4 kHz width, and examined at what frequency the boundary of the frequency band that
leads to improvement or decrease of the fundamental brain activity by observing EEG, which is
considered as an index, showing a positive correlation with fundamental brain activity.
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Hypersonic effect is a phenomenon in which sounds rich in super high frequencies above
the upper limit of the audible range enhance the activity of the basic brain including
the interbrain and midbrain and activate the mind and body. In this phenomenon, the
fundamental brain activity is enhanced when the super high frequency of higher frequency
than the frequency at around 32 kHz to 40 kHz coexists with the audible sound, while the
activity is decreased when the lower component coexists. In this research, we created
a sound source for presentation in which the super—high frequency, making the bandwidth
narrower from the previous 8 kHz width to 4 kHz width, and examined at what frequency
the boundary of the frequency band that leads to improvement or decrease of the fundamental
brain activity by observing EEG, which is considered as an index, showing a positive
correlation with fundamental brain activity

WFFEo e« I ImEREE T

F—U—F: N R=YV=yy-xT7=7 b BEEK B



¢ X C—19, F-19—1, Z—19, CK—19 (dm)

1. WFFEBRAE 4O 5t

INANR—=Y =y J 2T =7 N OFEBLHE & JE R O ER BRI 5 2 & & R 5
BRIC K - TR L7z, BRI, BEERm s % 8kHz Z L2 HI L TENEh % Al
EBHICERL, BREME (a1, a2, B. 0) OIEMEOELEFHAILZ, ZORE, il
K NU— 7 OFEEMN M & A BB DI o 2 TEEOZ LA L L, A 7e< &b 40kHz
DLk, #5lZ 80—96 kHz O EE Bk 23 AllES L I E/R SN D & SIS R b &
F0., 16—32 kHz OJERER B AIHEE & & IR RIS EERMIEHEITE TS5 2 ¢ %
MAHARIZAH L,

TR ARy L. BEEMSRE R B TR TH Y . T OIEMEDNTEERT 5 T 0 JE I B
WCEoTER - IRTFTHENIFER (INEAMIETIE TEREERFENE) EMERZ 2127 5)
W, K 0@A  PER AT 4 THEEER TS ETHEBRBTEARVWESRTHY . L0
NELEZ  ZOEEZER LT,

2. WEDOHK

Al BIR A = 2 DB EER Ry 2 B EICE TS O HIN « PINE S TR N O TR E) & 5 6D L
HBERIET2HE A=Y=y -7/ ) OFRBEREIL, BEEKRESS O R
U T2 b5, T, 32kHz #Ti0~40kHz VT 28812, X0 @O ER B o #E E E i 23 /)
B & AT T 2 EEEIMIEMEIXE £ 52—, XK IRV ER By 03 e F 95 & G AN
MMETFT5ZEEMEELITRHLTWS, RIFRITZNERESHE,
O IHAT 4 TIREIENR DT ¢ 70 BTG U D W o8 R kHz FREICH D )
%, GEAKIEYE & IEOMBEE BT A 2 e & L C XV FEICRETT 5,
@) H70 D AW A O CRBRO 2D R O WilR B -CHE LRI BN N iZ S d e D
NERERT D,

3. WrFED kL
(1)
Al ERR A = % R Ry A B RIS E TS SN - PN A S e G N OTEE) A 5 6 B
PRIET 28 N R—=Y =y /7 « =T x7 k) OFBBREN, & RS O BRI
CCEATABEBIIOWTCBEBEE RS E 2N E TI Y LR dkHz o 8 ECHHE 12 45 E
L TCHEDREFARD OOV AT AEFE X O PHF9E 2 50 L 7=,

Thbb, ZHE TICHZEE bR Lo, 32kHz 30 ~40kHz d0l 28512, X 0 @ &R
DOHBEE DN AR & 5T 5 LIREMIEITE £ 5 — . Lk 0 IRV B S  HrE
% L VEERIEMEDME T 15 2 & 25 F 2. 100kHz A2 I RS E S 2 B te 3 k4P
DENEEEEEE N | 28-32kHz, 32-36kHz, 36-40kHz, 40-44kHz EHRNE OB & JEIE A4 2 4
HF 4PN, Ta TG A EOT A NE—F Y T 2T ERWTER LT, FHUc X - Thl
HL., 2o L7-8E B S %, 16kHz LLF O AIBEE &[RRI F I3 2R L.,
BEBRE DORGIE « 2 Bsy s D RIS LR A L Ui L7z,

(2)
AWFFECIE, AT BIRAZ 2 2 DB EEE RS 2 S EICE T E ORI - A S e RN OTE
a2 mOLE AT T8 (N =Y =y 7 - =T =7 ) ORFRBEREN, BEERES
DFEFNT IS U TBbT 5B AR IZOW T, 16kHz~120kHz UL FO#5 4 8kHz Z & 12 E| L CTHb
H U7 E R Ry %2 28~44kHz £ CTOHIREZ, R ETTFa s 7 4 & —%HT 8kHz
TEIIHELTCWELDE, VT 2T EAWTER LT 4 P HANT NV —F N T
4kHz Z L AZHEI L Chit L7- B & 8 a4y & . 16kHz LA T O ATHE & R £ 7213 B 2=
L. B5RE ORI a2 Bk O FE G LR AE 2 F i LbEg L7z, AR & Clo, mIiEE
28-32kHz OB & AWy & [FIRFIZ 2o L2 GAIs, AIEE O A% 2R L6 K0 6 B idiE
PACFEEIME T4 282 R L2 & 2B E 2. 20kHz~52kHz &£ TO XV JRWHHER Z % 5212,
4kHz Z &AL Chit Lo 8@ B A oy 2 TS & & B ICER L TR 21T o 72,
BRI, 100kHz Aif&IC R SHEEBEREK S 228 ICEHBREO®m VR TN,
20-24kHz. 24-28kHz. 28-32kHz. 32-36kHz. 36-40kHz. 40-44kHz. 44-48kHz. 48-52kHz 0D #H: ik
WWOMBEE R E, T4 P HNT 4 VF =X > T L, 16kHz LA T O A & FIEREHC £
TEIXEBNC 2R U, BEBRE ORI o 2 550> b R IIEE L FE AR 2 B H L bl L 7=,

(3)

Al ERR 2 = % 2 EEP Ay & B EICE TS S I« PN E e I OTRE) 2 & 6O L
PHIET A8 (NARX—Y=vw 7 - =77 ) ORBIREN, 8BRS O B EIIG
CCTEALT BRI OWTHRET 5 BT, L0 EURERBEL AT 2R LR FRIZBNTH
FERICBIEZ SN D0 E D AR T 72010, AT L 138 2 FIRZ 87 L, MR EH 52
BRAEIT-> 71,



¢ X C—19, F-19—1, Z—19, CK—19 (dm)

BARMICITE T, BRBERKOPEEICEEND Z ENLVEEREARERESICERE L, 77
U BRIV R A OB AR TS B ENG: SN R SFIRT — A4 712o0n T, 8k
RECHA 5 JE I B Ay D& AR I % R B T 24T - CTHERR L7z, ZOFER. FHE L TV 54514
WA IZZRRRE OF S E 28 3 2 ZBAETRICHE T2 &l S5 % L L. 200kHz
V2 R SR R oy % R - RAE FTRE ZeimAERE 2R 2 FHV T 100kHz %88 X % 8 /& J8 i i 4 %
EICETEBRAOBRERE ST 2 FEBL LT,

TOFBWIZE DA NV =T 2T = NERBLEHERT D202, BT 2 W7
WFZEICHE U C, 48kHz DL ORI HL Sy & 48kHz LLE D EIREA Sy &S El L, #RBRE o ik
a2 RGO EE TR LR 2 B Lk L 7=,

4. WFFERR R
(1) 6 L DOWRFIZ LD TIEROFER, AlEE & 28-32kHz OB & JEI Ry & [FIRFIC 2R L
A, AIEEOARERER LSS XD b EBMIEECEEIK TS 2mzR L7z

(p=0. 056), ZaUZxt LT, 32-36kHz, 36-40kHz. 40-44kHz 4 8 a4 % wl s & [F e
WCERLEEGAE, AEOARZ 2R LICEA L LT, BRIEH EEE O o LA 7
E DA ZME T R R 2R 0o 72,

TS DOFERIL ST 3B T 24-32kHz OB S R R4y 78 ATBES & dfE U s i is vE( L
FEHE DA T 2R L2 2 &, 32-40kHz X° 40-48kHz TIXZ 1T CHMR M 2R S 72 0o
TZLEFIFE LR, TATPHENT A NE =L DHROSE, FHAEV AT A, FlERED
FFEN—EDOZ YL RS Z LR TE T2,

(2) BRI 2B A L, T IR T L 72 28-32kHz, 32-36kHz, 36-40kHz,
40-44kHz DIEAH>, X VKV 20-24kHz, 24-28kHz &, LV &\ 44-48kHz, 48-52kHz % F1LFh
AEE & & BT L, 10 £ OHREIC L DARFEERZIT - 725 5, 36-40kHz % AIEE & [RFFIC
R LA, B IEM B 2 R L2 (p<0.01), 72, 40-44kHz % 2oR L7Z3E1C
bR O 3E8D ST (p=0. 062), L2>L7R2N 5 oD J8 I B ek < 13 Hsp i 1S MR A oD
HWARBIETFLHEIRE LRGN o T, TIEERR CIE, /Y & 28-32kHz OB & & H
%4y % RIREIC 2R L7235 ATS F OB A B S =23, A lal o 5265 T mE A a3 7 d 7
AREoY

ZAUE, FRIES ST X T2 7m . X EOEOICERT HBEEIE O R T IR WA L
722 lICE o T BEMRDREZRTIIEHD TId o - miEER’ S 5, 5%, WRE s
ML, BRda R U—%23{b L7V T2 E CHRAHEABERDIVLENH D,

) BEFICIA A=Y=y 2T NEBREZHERTH-DIC, BT 2T 2%1T
WFZ2ICHE U T, 48kHz DL D JEIR By & 48kHz LA B D JEE R4y & 0B L, #BRE O Bk
a2 JRT S MR AL PR 2 B L ke L 7=,

48kHz LA T DR D % B LT AT e~ 48kHz LL OB E kS 2 &b TR R LT
WA, IS LR N N D A R 7E L7 (p=0.073), D Z & ik, HEeF 4 Hun
T HATIIEIC IV T, 48kHz L 0 |V A & W26, K0 IRV S8 Ay &
W GA I i U CHEM RIS LI EN A RIS R L2 L L P JE Ly,

K- T, B ERE DWW EIERICENTYH, Dl & bBEBEKRS %
48kHz ZIRIZKREL BEILTGEIL, ROT A TR ERTT 4 7o RaemH L2562 &
R, BREEM AR E LV L ESRELETNRLE LEEENGOND Z L EdoREh, &
BD X0 PR MICE T T G 22 D Z LN TE T,

< GIHSCHR >

Fukushima A, Yagi R, Kawai N, Honda M, Nishina E, Oohashi T (2014) Frequencies of Inaudible
High-Frequency Sounds Differentially Affect Brain Activity: Positive and Negative
Hypersonic Effects. PLoS ONE 9 (4) : €95464. https://doi.org/10. 1371/ journal. pone. 0095464
5. ERFEHE

UdEEsmsa) G 0 1)

(%K) Gt 0 1)

=

AE] G 0 )

(PE & PEME]
Ok Gt 0 )



¢ X C—19, F-19—1, Z—19, CK—19 (dm)

ZAFR
T
MR
FHYH -

HH
HHRAAE -

E N7 D R -

OBk G 0 )

ZAFR
T
MR -
FHYE -
iR
S

E N7 DRI -

(Z DAt
R DR — D

&

6. WFIEh

() #FZEr R E

M E R4 R

0 —<FK4% : Nishina Emi
B 1 E Y NS
R4 AR

B4 - Hfe

WroEE %S (8471) : 20260010

(2) WHEH 117
mL

KB IC X D058, FEZ O AR L FEICBWTEET 2 b DT, Z07D, HFIFEDEMOMIER D AFKEIC
SWTIE, EOERFEFIZES GO TR TONFERICHET S RAELEMEIL, A EACmEENET,



