R &
HERE— (3) B8 - T &R & RO R

A wr BE sl

B

Music Therapy: (3)Emotion, Memory, Brain Wave (EEG) and Frequency
Band of Music

Shigeru KIMURA Hiroyuki TOMINO
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Summary
We have surveyed emotional activation originated from the neurological system (the limbic cortex), memory, conscious-
ness, and have investigated the brain waves («, 3, 8 ) of subjects influenced by listening to their favorite music. We also
have spectrographically analyzed the first parts of two pieces of music, Mozart’s Eine Kline Nacht Musik, and Bach’s
Air on the G String and also a high-pitched sound (around 2.7 KHz~3 KHz) of a cricket in autumn. This music and the
cricket sound are famous for their healing effect on many people. Some researchers have believed the frequency bound of
these pieces of music and the sound of an insect, like a cricket, should focus on around 3.5 KHz to 4.5 KHz, the sound
frequency which might affect healing. As to EEG measurements, the subjects were, a female in her late teens, a male in
his early 20’s, a male in his 50’s and a female in her 60’s. They have listened to the above music. Their favorite music
decreased g wave (—11~—1.3%) and 6 wave (—10~0%), and increased a wave(+21.2~0%), respectively. The
assigned 3 pieces of music along with a piece of classic music (the Bach’s Air on the G String) for the experiment had
about the same effectiveness on them as their favorite music had. The sonogram of the part of Mozart’s serenade and
Bach’s Air on the G string analyzed acoustically, partially showed a slight distinguished focus of the above frequency
band.

* key words : emotional activation, memory, consciousness, electroencephalogram (a, 3, 8)
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IR —BEICE~6 R L, EHMYVRETHELZELT I LI TELRVWEELD L, HVEELR
TELHETRTEZ L TERV, ZRFEDLHIIIARBROREMERO 2D E\V9, REM
BRSO EED EICEBREZE*HE L. R AHFHELBRV TV AROBREHEE L VS0
MUEFEET 5, R EMEEIRFRICIIAIBEREBEELSIE T D RRETAED | OHCIER S '
BEEEE D OB L CABANC 2 5, ZORERPICIEKIIAKRERTH 2012, WIZEEROEERIC
PTV2, ZOEERFOZEXIHBOEMORE L ) IADBEIRFICT © F AN ET 505 %T
T, KEGHTREEDER L-REEIFOCH LT, BFRISKS - BRI EZT 2 IR THEE Ly,

(2) Non-REM FEIR(ZMRDSE A28 2 DRBNIREEICH B BIR D IEZ OEIRFICT S, ZOEEORNHEIX
0% (4~ 7Hz) T, HIZEVEIRTS % (3HzULF) T35, Non-REM HEIRF X, fj & ko
IAVF—HBIIREIC R VOB RO T LEE RD 2L 05H 5, (MRS LE DL,
ME—R AR T X 5 D13 Non-REM [ERF 2 DT, MK T eMEREZ RT3, Bk
ANVF—HEREBLICL ) (ZNEMT T 5 EWEIVH IR D HFOERICE ) TRESEWOT)
gL TRV F—HEEIHOBRERES & T 53S0 H 5,0

3. BERBICEVELL BEORIE

FRFEAINC D 725 TR % FEEOME O () CHRANLRAAYD 5, HEER ORI
IBERER D & 9 2% B WERE IS RO A OB ORPINE OIRE & § 5 720 TR ERE ITITREE
BREAZ, WEEITI0R M, 20/LH M, 50CHEME, 60 ZHED 45T, TERE (FEEL) T
Hbo L, HAOFEIREL-EHELME 2058 (48Fp' —Fp?) & H (auricular) &
DBEMZELT B EBFECTIT- 72, FHEEMIZ 345 (BB 1AN) T A v aPHElE L 72Rdk
EROIRBEOFHME (V) THD, RHENZWMEOESFIZ 09 (4 ~6Hz)., slowa K (7
~8Hz), mid « ¥ (9 ~11Hz), fast « % (12~14Hz). B (15~23Hz) TH % (4HzPLTFiZ
L DBFEIAAXATHADB),

(1) BEROREESEEBOTVWIBOMEEDR (BEDR. « BHR. 0 EDR)
WEBEOHEM L, FEFHIME I EYE CRESERDO % TERRENT, BEOTEEIILDT TH 5,
Q%R - BEZ - TSR L T A B0 (B3, 15~23Hz)
@QFELTELENTVWBIREED o BN (slow7 ~ 8Hz), mid (9 ~11Hz). fast (12~14Hz))
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QOlEE OEIHFIREORMME & FBERE L B LBEO B, 2088 % pHEIER. « EHE. 0

BERIRELTHADZ ENTE, BRERBMOEILTEZORRZPETE 5,
(2) BREEBVWTVWIEOBMENDAER (BH18R) ¢ER
W2 AT A TiE, o WITIHIRIBEAL W (BEFY D) b L, REHID 2w (09L YD)

bDOWHBHH, WELDOHE dfasta s mida (VT v 7 AZFDED), slowa FHETL7z a Wi K

RL7ze MIET— VR THEAIIROEBY TH b, BEOFEITLER (1) EEEFORE & F5

ATV L HOMEERIRTH S,

(2. 1) B e MFADOBFER] 2BV TV IEORENDTHE

(a) a¥ERR CFEL - BLES -BEF®S - bOEREZLBEENFTETNAS)
U ADEELEATGEE, o BTSN - FEhICBER R <ML 72,

(b) BUWAE (BoR - BB - FHLTVD - Z2a—TYOREKFE - bDEELTNS)
FARDFERTEN TGN - ERICBR R C BIESBAER 2R T25, 1 ZHOFTHEHEMRIL
fEH (1.1%) #hL -,

(c) WRFE HKBRET=2 -0 DBEAIFDVLV - HFDLDEZEZ TniW)

A DEE L TEANGE IR - FERNCBR R < 0 ERIR (RIER WD) CHROEEDS [#
] WZHEL TWAE I EERL,
(2. 2) EBMIC [BESINABTE] 2BV TVWIEOHBEOER EMENDIR
ZORERITFR - R - HEBIORTERDEBYTH 5,
O THRESN7BE] LW T2RORE~NOME (FE [FIUR]) —&f:F2. 1)

(10t L) (20f8 5 1) (5053 1%) (60t Zct)
(a) BUMexhHE —6.3% + 1.4% + 2.0% + 25%
(b) « BERIH +6.5% —2.3% + 3.6% + 8.6%
(c) 0WxhE —0.9% +0.8% —6.2% —11.6%
@ [feEshi-FE] BEBEALEORE~OHRE (FE [5vF] —&RFE2. 2)
(a) BUEEIR — 8.2% —0.2% +1.1% — 24%
(b) o PHEHF +15.4% + 2.8% +2.1% +10.6%
(c) o WxHE — 7.9% —2.8% —3.7% — 8.8%
@ MHBE SN HE] KErFECROME~OME (FE [GHRLoTy 7] —&FE2. 3)
(a) BUWHHE —9.9% + 2.0% + 1.9% +0.3%
(b) « WHE +17.7% —1.7% + 2.2% +9.7%
(c) 0 WxIHE — 8.0% + 0.7% — 4.4% —10.3%

(3) EELWBREOFEEHORKE
IS DBEELRWERE OFEROBE Filmid «) ZFOBLORRTEKETHSL, LELOF
— 7 LR (K1) HURET A L, BIERORMIRED (pik) £ 2 RET LN, (fasta)
BN FF KRB, (slow e + 0 9%) RENER. (mida (%) VT v 27 AMEMLESZ 5, [BEE
%] ZIEWEREORE~NOMREEZED TUTO L) ICHERTE L,
(3. 1) 10(K&H
Bk +fasta (F 2R HRMEA) 1343.3% T, BIHELZE X RRAE D & L CTHATEE L T\ 5 IKE8IC
Hbo FDLHYT Y7 AE (16.1%) FEEIERITAEESVE L SEIERELTWE, 6
W +slow o #1340.7% THREX - AR D Z v, BIEILD 2V AUKINIREE S £\,
(3. 2) 20/KEM
B +fasta 133.4% T, EXRFRIIBAEAICH D, VT v 7 ARE (68.1%) 135<
WL A% CBIELD D, 6 W +slowa P (KBNMETT) 1323.3% CTHRBCRERIZ 10 DB
BE L0V, 205 REIS v, BRI LEFIIMWTWZEEZ bR,
BEEEZEVWEORE~ORRIZIETOI Tfast « 2R L F N 72 1T mid « +slow a 235V,
e WRIHFADER LY D, 0 BHRBFAOEFELETHEIRE T, HEFHXTRHEVEOER (Fvil



L (3) TR - K Rk & RO

R) TbEv, BEANOBEAEMELME R EVWTWLIERZEDLY L, FAOFTEIIEAEL
B BEATETIC 0 (RIEMER) 3RS h v,
(3. 3) 50fXEBEM

Bii+faste (BEXFETHMEA) E5% T, BEALRMLY bIGELEDPLZWIRREIZH S, ) T
v 7 AIREE (J45.3%) 11018, 20f0BEERE X DR, 20fAEBRE L D R ) R AR D HE
EzZ b, FNIEZTEEEIKRBRER A 2 v,

0 P +slow o . (PRERMEN) 1349.6% T, 10/, 20CBHHERE L U Ev, 272G
BRONTREY BOE, FHLOFPEVERONE, VT v 7 RIREE (45.3%) THREIREE
BEAEWO T, BHREBILEHTH 5,

BETELEOMEOTILTIZETORK Tlast a 2598 L. #1721 mid a +slow « 7%V«
BIXFADOFEL VDRV, RIIFADOFTETIEIRE T, FETETIRVEOTETH LW,
BAEPR TR BTV AER 2 DLEDL, ETOEFE~DBRAENIEL il (E2%) »
o, 0% (KRB &Pz (BUTFI) B L,

(3. 4) 60fttE

B +fasta (FZFERT HMEN) 1319% T, BBEIREOSE(a 19% +mid a 31%)13# 2 L&A
DPVELRBOREICHY . ZOHEEIWREFRDOL V. VT v 7 AKRE (31%) (320/C D
BB E ORI L F 2 A0 ) KRB Y EI25% v ARENET (6 3 +slow « ) 1350% T, #ERE
D EV, &Y Ty 7 RIREEIE 3ERE T, MOIEETIEE 2 RRAER ) PP UE 2 IREEIX2
#99 («19% +fasta 1.3%) TH 5D, FETEIC L HRIEOE bidfast « 25WA L. £ D572 mid
a Fslow a 3%\, o WATHFADOFTE LY QIREOFTEICSL (., 0¥ BRIHFE) 138 L,

(4) BIEBOEILICR 3 FERBUC L 2 BEEANDROLEHIER

ZOMEIMER L7 FHEETORBERROSHRIEMIRDOEL N TH S,

(4. 1) FHLAZBEOLENBROER

ASFEAT L7 - v VISR £, fasta D54 L. mid @ +slow a« 3% o 72, it T,
TR [ZBRD/BRTHIE] I L TRER L RIFEND L, 00 (KEIRE) 200 L
bHEGE S5 DR S B RIRD D D R CEWERE IS OEMAR L,

(4. 2) FHOEHE, XFZnIEVWEER
HHROFR, FNITEVERIT [FZ - BRI RPLLEEIRIR] 29KE v,
(4. 3) HAZEOBR

Z O RAZI0R OB E % B { EWERE ITITAOTE, TZNLL EICE 2 RERICN T 58%%

PRGN RSB D . 50~601812 6 % (IRBGRIER]) % PR S € HRH5H - 72,

4. B () oo eAEE (MEdl. [GREDTVUT] (THAEDE) IDOVWT)

T FREA LD L )1, HADOBERIEVWHIRSPS LEZNIE L3 6%0n, ZITIILCE
bitsd, v (o] & TREE] OFERTFICOWTR S,

BOFORFRBEFIZOWT [ 2—=U TNV - kFE— ([FVFT77N] (F4) i [E—
VTV b DBEEIZL G F N A3 5KHz~4.5KHz O 5 WS AN O BB O PR 2 & Gk,
IRTFEBICIBET B0 Tl v ] v, FEDIS 725 - APl BHMRRIERC D 2 E
2 L% & 725 T RS S 5 DI E T HENPTH LM, ZDA I = A LIFE5DEZAHHH
THhb, $72 [E—U TNV FOFERICE L EFTNH35KHz~4.5KHz &\ ) EEEE ] ARG I104
FoTVBENPE) PHRTLIVLENH L, BIzIE, €=y 7V Ml (M7ZL208 8##%
Mo OEG) OFEGH (AT MU, KEREKRZH) Tk, 2FLZF0 L) 2oMmidkv,
72Ny ND [GERLEDOTYT] bEMEICEV, ZRTHIMHFE HEL WL FHD (285
X0 OREEEGEEICIREEEE 1L 3KHz~3.6KHz BEICER LTS, ZOFEDBEL DI
B, BE=YTNMOFEEINA ) R FOFEE Y BT EREIE . 2oMk EERAE SV,
CDARY MV E BRI RS TiE v, Nyno [GHREDT7T ) 7] bIEEE~SH
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HHY, ZOHFIE TR MEAKEOHS DL AONE, EBFLHEETOBRII<EET X n,

NZ2THI7 I —TOE>THY, MBTHEDICAXRZ PR TV [GHELOTUT]
WEORDIE 20ct. DE 12FHRTRHM (K) =1.095> 13659.2Hz 2586 F 0. 3EHHIZ 2 oct.
DG (391.99X 2 =) 783.98Hz IZBATT Ao INOHLDHERFWEEIIS/EZT IR L L, TRENITH
3.2KHz, 39KHz TH b, ZD Hz HIZE L OBERWIL %\ [/MEH] bR TH S, 20Tl
(ZBAEDOE) ORBEBGMEIEGLTWERETHL, €070, CZBAEDFH> O
WRTHBEDE, E—V TN IO [ 335900 [GREDOT I T &% 778§ 28HEIX
WAL Ly, COBEZHLPIZTHICINE, Do Sl DE—Y T FEDOFTRIZOVWTHANRS L
Db,

FixH)RY (GRIE - EBHO AR MV) THY ., FHEETOERICH 2 EAF N () &
BEE (BEXn, n=22) ORETHL (KREOERSBR), /-, BAEEFIEIARZ PVOTEH
BEEFERELL EIATCIEETRNESV, (BVERFESHLTH /4 X (EEIZER) 122
5o JAXIEHBIE (enhance) LTHAR T T5,) HENOAKEE (dB) T VOEREEF L TH
SHETH ) 5D d BOHHINE > THL2EKOEFIIEDLS LV, BXOMBEOL I Z (ZBA
EOFE) WHOBDOLHIZENWTLZELDT, E—=V 7N [EH] 22Xy o [GRLE
OTVT ] OBREEHELLICELLEER RV, TNEHBRBEICHDICIEE—Y TV FEED
35Kz~45KHz sBY) DANRY MU BTNV 2 VI Y AA, FOMOEREE 4 Chuwi-&
ZEETIE L,

EHOERIIRD LS TH L, FRERONE L 52 5, ROKNEE 5 2 5 DIFhF & 7 F%
T, E=VYTNINREDI Ty 7 b BRORMET 25, ELVWERIZERERELSZHZ TV
HDT, TEOFD) XL, T, BE (KA IO —AWnI)RERIGEF VR EDBER) .
RKE (EEOEFE, BEE BSOS L - BRI - B2 - BN, 2 E). Uy b, HEICES
ARLDBER L EE OB Y E2BETH2LENH ), SHROFEE Lizv,

(E1) E. Av b, BEEH—, BEAME, BHXEE Ot R [EBRE%EH] &%, 2003, pp. 4851 (v AN & T#

35 1H#)

(E2) HHER (ol LKL LM. B2 ESM] R34k, 2004, pp. 29-30)
(7:3) BIERER (i [0 257200 HEERE, 2005, pp. 21-22)
(GE4) W= TN - 2F¥— ([FTFTr7N] HE, FHI0EE, FUINTIF - 32— v ra—F)], 8

H#ri. 20054£10A 5 H (HHBMHRE))
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1.

Floyd E. Bloom, Charles A. Nelson, Arlyne Lazerson BRAIN, MIND, AND BEHAVIOR, 2002, AT oif, #EHeih
HIFREOBMT ] &AL, 2004, pp. 79-80)

2. WpAE TREZE0D 72w 1 ] Fidiek, 2001, p. 212, BRI B s RS R bR A& W seRHE I 3 Bh 2%
DHEBAENT VD)
3. EFitiE, [H, pp.212-213 4. FIEKER], [, pp.21-22

5. HHEMHE [Rbor2ioo )k #rifitt, 2002, pp.204
6. EHMEME, FL, p 207 7. HHEMZE, pp. 26-27 8. WHAREA [=—F ] @t 2003,

9.
10.

p. 107
HFESR, Motk ELEU M, B&EMEAM] Sz, 2004, FH, p.57
HHREHE, FL, pp.210-215

SEXm

1) FAREB [=—F 2 oxiE] v 7J b Aw b THEE, @akdt, 2000
2) THEM [=—F 2 AM] b FEE, 2000

3) FFNESIE [ o&pE] HikEE, 2002



FRBE— (3) 158 - LMk L BRORBE

4) FHEAREAR [=—F =] @, 2003 :

5) E. #v 1, BEHE—, EAME, GHEE %) R [EBREERN] E%, 2003

6) A (), MTHNE [Koh»s <] iR, 2003

7) WARA T ABFRE] 2254, 2003

8) Rita Carter, MAPPING The MIND, 1998, FEIH iR, #EEF (B (e Lo#BR] FEEE, 2003
9) A& & [MoMEs BICEHoOREL RS T] HELKR, 2004

10) e THAL L3 X7-04] 810 B, 2004 (11) FEARE—EB [NBES] NHK7 v 7 A, 2004
12) A& G THomkEs] §1H HAR, 2004
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Gare: 2008108 2;
Analysis by:

INPUT SETTINGS
ource
Frequency Range

KRY ELEMETRICS CORP. MODEL 5506
SIGNAL ANALYS TS WORKSTATION

8 (&)

Shigeru kimura

hanoel 1
LEFT CONNECTORS
0C - 8 KHz

Channel 2
LEFT CONNECTORS
0C - 8 kHz.

SUBJECT MATTER

lnput Shaping H1-SHAPE HI-SHAPE
er Stze 4.9 SECONDS 49 SECONDS
ANALYS(S SETTINGS L
et Antrey cﬁ»:r S:rl'een Upper Screen
atysis Format SPECTROGRAPHIC COMBINATION
Transform Size SI2 pts. { 57 Hz) S12 pts. ( 59 Hz)
Fhme Axis a Flal‘.’fbs A (2sac) [99ms (Qsec)
r
AaliSishinin, g e
Averaging Set Up  NO AUERAGING ND AUERAG ING
OISPLAY SETTINGS  Lower Screen Upper Sceeen
ime Divisions 2c . 1008 Sec.
Freq. Divisions IOOQ Hz 9.999 Hz
Dynamic Range 4 Jd8 32 dB
%alﬁsu Atten 'rS 4B 1e
Set Op Options Set to: 409
ggl}sunﬁsgo IHGS ¢ .
: . Hz. . FC2: 2049 Hz. , °F:
FCLi dg, Feat 7o D
Rl 3.716 Sec "RZ:  2.828 Sec
i PR
ApCiToE Tt -5 T

Signal Analyzed
Analysis Format

KH\‘ ELEI’ETRlCS CORP .

MODEL 5501
RANALYS[S LORKSTATION

Da-: 2006%108138 (K

Rur.. oty Shigeru kimura

IKFUL SETH LS Unaine i Chanish -
Source LEFT cnnn:cmks LEFT CONNECTORS
Frequency Range  DC - 0C - 8 Khz.
[nput Shaping HI-SH HI~SHAPE
Buffer Size o e canos 4.6 SECONDS
ANALYSIS SETTINGS er Screen

Lower Screen
CHA
SPECTROGRAPHIC

G®WLE®n7Y7 (JS. Bach, CELLO: Mischa Maisky) WAL D3~ 4Bkt SEARADHET

sound wave

&Kok

(Z85E) OBE (2006 % 10 AWHFM, RM - KEALEE)

DISPLAY SETTINGS
ime Utvisions

Freq. Divisiens

Dynamic Rang=

Analysis Atten
et Hp Options Set
cupsup READINGS:
rcx. NS
Rl: 2,531 Sec
~T: 3625 Sa=
PITCH

Teq:
AMPLITUDE TCi:
SUEJECT MATTER

2:
-39 o€ TeZ:

Lower Screen Uppee Screen

1999 Sec 1963 S
1069, Hz A 69 Hz.
29 d8 30 J8
25 13 48
RS

Transform Size S12 pts. ¢ 59 H2)
ime Axis 196ms sec)
Frequeacy Axis FULL SCALE FULL SCALE
Analysis Window  HATTHNG HAMTHING
Averaging Set Up MO AUERAGING NO AUERAG ING - e - g '
i :
msnsv SETTINGS Lo»lgasasgreen Upp;r s§r==.. ------ —
ime Divisions . 1 1898 Sec
Freq. Divisions 106@. Hz. 7.009 Hz ' X Sound spectrogram
Dynamic Range a8 3948 :
Analysts Atten. 25 dB 1o d& L 7EH: - [,
Set Up Options Set to: 800 X ; ] ]
CURSOR RERDINGS ; +
, FC2: 2886? Hz. . “F: 680.9 Hz. H I
H 48, “F:
:l;g: “R2:  2.844 Sec.
piTCH © Wz Te2r Mz
AMPLITUDE TC1: -25 4B TC2: -27 48
SUBJECT MRTTER
wart 6.3 0ee.
kHY ELEMETRICS CORP MODEL 5500 ELF-FBIISFRMKS2S (7122342 - Nt Ld—2) BIXKR
IGNAL ANALYSIS WORKSTATION ZXF—+DBoechNS
Date: 2008%£108 138 (A) (Wolfgang Amadeus Mazart <A ¥ 7 ¢ Av—E =~ HEKREA
Rralysis by’  Shigeru kimum B AASAE - Tay - HTTY)
[NPUT SETTINGS Chann Chadnel 2
Source LEFT LOMNE"TDQS LEFT CONNECTORS e ‘
Fraqueacy Rangs DC 8 oc - 8 KHz H sound wave
input Shaping HI-SHAPE '
Buffer Size 4.9 SE’.‘JJNOS 4 0 SECONDS :
ANALYSIS SETTINGS Lower Scraen Unszr Screen H
Signal Analyzed  CHAN NNEL 1
Analysis Formay SPECTRDGRRPHIC COVHXNRTION
Transform Size 2 pts. 59 S12 pts ¢
Time fx1s A0ms. (230¢) 189ms (2sec
Frequency Axts FULL SCALE L
Analyss Uindow  HAFRIING HAITIING
Rueraging 5=t Up MO AUERAGING NO AVERAGING




