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PSYCHOLOGICAL EXPLORATION
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B EFREEALT RAREHAFT RS L, AN E RARFERG T LG I
HEFE SRR, BN FRESRIGMTCERNIWZIA G, KREFLAAL L
TR A ERERBHES, GH AR EIROES R L RED FS LM SCRAK
(BRI BRI F R LR P ERAERF, AREERBRARAPHTRTELE RF
FRMAGESZREAARGLEREMMAFBEAMLEX, ARFRREFTREL R E X

BB EZ A ERARTRREMZFAREK R,
KR F RIF G F R4 B s 4 2R

HE %S :BR42.5 NXERIRE A
1 3|8§

AR, HRZEREERM=E A4, 4
HI R A — R L F RBZ AT &,
WO AR BTE = H R VIR TED BRIR %R &8, T4
“ELGERR RIEARN” BRIV SR, BREH AR, M
VT B AATTREE s |9 30 B TR 355 AN B Rk 7L
THEAM =HAFAR”, ha] WEARHE R
. BREABIENE ERZER EBRER TR
DL SR U ZH 22 3 ( Cui et al. ,2022) o BT
TETH Rt , ZEANTH H ¥ ARG PR e E
B G, BAREL, & RA BT AW ST 58
FRER) R R KAz sh i U Bl AL S8R ) A
A1 1 B IR A8 D 19 45 ( Perlovsky ,2010) , IR A]
T & 5167 (Hartmann et al. ,2023) FisF4E5k A
BERIIAH0 T T ( Carpente et al. ,2021 ; Geretsegger et
al. ,2022) , KT, BRIV 2 EE D RER LI,
BTESARBEZMMRAKR, S8EHK, &R
T AR E, TR KR E ERE N HT R 1E %
AR BE T (Su et al. ,2024) , REHHF—E0A
B RO R B g H Al B R TR 4 R
PR BT, EREMREARBEM PR EEEM
( Fedotchev et al. ,2021; Naser & Saha,2021), H
WIRERESREZEHRRITEN G KRG
27 R T B AR OHES S ERZ —.
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“ERTES” (Musical Emotion ) 2351535 5 1 8
YER TR B 1E 45 ML (Juslin & Vastfjall, 2008 )
“ B RIE 45BN (Musical Emotion Perception ) &
AR B RE X B AR REGH AT SO AN T, 48 B XY
TR SRR K fil vP o 25 R S 0 L, 77 AR N SR RS
FRIEL (QIGEAIEE R E B IRHERES)
1 MRS AR SO I R (AR S R EE R
MEREERIPATH) o HTXEFRIEL A
DT 3T e e A 15 451815 (Sloboda & O’ Neil,, 2001
Juslin et al. ,2008 ) FlIE 2 R hIAY T 55 0 ] A4 4k
PS5 (Gold, Voracek , & Wigram, 2004 ) , [&] ith 1%
FITRZH5CEN HYG. R FREP TR
PFRIZTE, B TR M TR E N & R B
ref 22 ML B BF5T ( Caclin et al. , 2007 ; Koelsch &
Siebel ,2005 ; Mizuno & Sugishita 2007 ; Peretz,2010) ,,
WAXTHAYHAIRR, BB T RS REEARRE
JR PR E SRR, IR 28 288 SR B 45 I LR & A7 £
R R ZE B, DA B TR A QSR RIS o
R8RS B0 L — AR HEAT HE I , & 2R
TH 4 T REW B LR R IR DX s 5 3 S 0 U Y
BRI KIS AR K2 ) SR S AT R 5
P8 DX P 0 i 2 B2 5 ) A R i TS 4545 B )
R, BT I, AR S G &R MLHIPR T8, 2
Mot BAEE 5 IR IE 4 B B Pl 2 Bl IR H 515 45
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I TAR ARG IR R , I ANIFFT AR BHE N &0
PR IT T N AR PR AT T IR E,
2 BRBHEFEESIMEMEIKNESEED

Jiti B8, [¥] ( electroencephalography , EEG ) {55 & A
ik 22 oTiE s 4R G RO, 5 R £ E B A BRE
PERCTH 58,2014) o fixi o % — i BRI A ok 4
TR0 43 , AR 53R PRI S B T R 07 3 (1A [
RZ (Zhou & Tian,2023) . B AT & AR5 4 &A1)
EEG IR FEZE T o FM 0 BN EERH X IEZ)
TEOL o

Baumgartner 5 A (2006 ) #1775 — KT
BRI S5 RO DR o T By 2 el R O, R A
RN SR BARSS & WTE . TEgRIT i s 4R
FrBREFEE R, UMGERR R FRME = A
AAFLE , [R] BF 8 1 i FL I o Tj %8 %5 BE (alpha power
density ) Il R4 28 ST , DA B b0 6 PRI AR
EIRESRMERBEERNE T RIFEGE, 4558
R, LIE R Al g R R 2 90T B AR R ME %
— N, o B ERA, SR &TIZHME
WO (g UM To I R - 2 R g A U 4
R4 ) AR SR TN 15 2 e R

Ja R BB SEMR 28R R HA T AR B4 (A
Peok 3B £5) 1 M B B WE 3. Ltk i Sammler % A
(2010) BF9E T R LA AR B ARTE I L, &
IIELE R & 4R 5 AT H £ (frontalmidline ) 6 Zf)
I 5, A PR & R R AR R R . B
WP R DERT A X5 B 20 0 U, X Fh
ROV AT BB T & AR R A I 5 1 B T RE I U
RERTER 55,2012) . MHh, Wu % A(2018) ik
PR REE T R AR R AR VB REBE N E R
B, RO I . SR A, Sk EiRIE LS
BB SRR, TR SRR ERETH o
BTN, AR R o (AR RE R AR T HoAth
PR E SR o I B0 R0 i DX =800 3, 2ot o
RAREE R T 5, B o (RAI5E & B35 1 T HAtb
Wil BAKE, o WRERMBUE S & RIE 4 AL
PR A O (£ &, BRER, R ,2010) . XFT
FURTE 45 K100, ZZRT BN o JREE LA RTBUIK, T
THIRIRZE WA B (PR, AR ,2015) . BEE &
RGIRIIEAE TR T B, B0 A TR DX i L o
WA . A PR EE T PRtk w5
B PN —EETE 3 (EEG coherent activity ) [
WIEMNER . EREAM, MW EREEE T

ARG AN o M5 AR E REE R
RV BRI L U, B T 2R — B
Hefr . ZOMRTERT LA MIAR X 2 A LMK o 13
B FER B IR G , 7546 J5 30 DORTR X 22 [/ 2
o FIER PR PR BUERG ORI B RY ) , T
55 VT T S0 P AR P it P AR 2 () e B ok — Bk
R (ARG ) . BAEmBRAARRNERE
g, BRI R o BB
M, 2P B9 — 301 P 4% B K ( Flores — Gutiérrez et
al. ,2008)
M HHETRIBEE P A LR B, 3 B AR B A
R AT B &G ) T — S AL S5 2R, 3 45
FL I A B 3R T A 5 55 708 1 B9 17 00 TS ) DX 3T
2505, A J5 RIS I 12 7% 8 20 ff 83X 6 i s, 7
L S S BR B 45 & R, B Fung 58 A
(2019) TEC Tl B2 F AR BT 2R BRI R B BIF 52 b sk
BB T R S SR R, A [ B AR R
oG v I TG ShABE SR, HETT AR B F AR IR RIOCR . K
MRER SR, TS EREERM 6 (B REAT
AR EEREIR AN TE H LR s il Bl AR A it
B RE T EER
3 BREHEFESRBEREIEMNIMRERS
HA, & T8 I8 45 80 1) (A 5 v 47 ( E-
vent — related potential, ERP) B 573/, H 2% 5 H
Tl IRIA L 55 25 6 R — AT .
IR AR 1B 2 ERP #F 555k B T X ER
BE AR ( Dellacherie et al. ,2009) , KK
B ARRBRATIEFNGL /N AR LR FIZ , Wr
HARBFI O EEG, 2553 & B, A 200 ZRVFFAG,
ANFIB A% A6 HE B )2 (500 ~ 1000 Z8) (A5
ARG A1 (1200 ~ 1400 ZEFP) X 48 5] AL 3 1 4H
KHLAL(ERPs) B)78 4L , RIX SR NG5k 2 5
TXATIEE RWAREEAR . K/NMAXMEL
HAEHERT B2 JZ (500 ~ 1000 7)) 35 % ERPs, o #E
X — B DX S A PR SR B A TR I
PFEREVINBIIRZ )G, 5 & FI A
HRshiuz, R T B AR E 4 R B SRS ERP B
9%o Logeswaran 55 A (2009) BB 25 4k - B A
B> ERP B9, AT IR M B B SRR 35
PR R IE S & R R B R RO B 4
HALE (g3 53Rk T SRR R A A i = A g
&), EXENRET, RS R, FEAE
FIB, 2R B, TIRER MRS IR, X 5 S IR 4
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T AL AN LRSS 7= A AR RE RO, (R 45 — B & AR
HfL&P5 & ERPs BREAMr N1 A P2 T3, H&
IRTESE AR, B SRR N1 S i BUTE B G B9
AR R b XRYERITE SR BEER
W8 T B Bt & A4 T AH B AE A (Pourtois et al. ,
2000; Spreckelmeyer et al., 2006 ) , Bakker 2 A
(2015) BIBFFER AT T AHLRTE SR, R 15 28 1 T L %)
P CPRAR RO rb 1 ) 0B AR 0 5% 8 (R 3 A/
=A%) R 2HAEER, C R T REEBELD
fiz ERPs, il ERP 529k 0 20 M & SR B 45 n T
PRHEER . SR A, HEEELE HE ALY
THEE R B (PR - RMEEES - /M) i T
RS, N2 B4 ERP fRIEFEAR, T N2 85
AR R R I R T T RfE BEdatR . HIIETERIR
T WA B INA AR = AR 43 5 B A TR R
WEELE M. T Sollberger 55 A (2003) BB I 4
LT LR T 1H 4518, R IR TH AK I IS sh 46 4
TR EARWATEE & SRR 1 B8z i E] , T /N 38 A
SKIR SRS T X B A TEARCIE 45 & SCHY 1A B SR iy
[, RLAMEIES & & REENWPIRGE LR, T
KIHFN5Z 5 TR AR AF 45 18] A — BREC XS LA B /N AT 5%
SRS 45 1) A —EB(E X, N400 PR IR B2 K ( Stein-
beis & Koelsch,2010) , X5 FLIR UL T A [E]
BIREFILRWAS NI KK Gk
BB ST 45 A (R B B O 225

Halpern 55 A (2008 ) A 45 & HoAth 5 A HIE
5 BEEE T H AP R A/NE T R
HBIEEh . XA R AN KSR SRR R —
MERFENE RIS ZBEE AN ER, B S E AL
#47 ERP BB AN o 9028 F AR ZE AR
BARE MBI B & R B AT A, VR E
BIRECPRIRE” 2 R H)” . ERP BB TR
B, B R AT/ R BER G B AR AL RN, TR0
T ARFR AL 5 8 T — 3R K BB E AL LPC,
7E 400 ~700 ZFVHRRIIVE Bl NI Bl RAE X T
RIR B, BE R B RFERIFTRR , HBEETHELR
LPC JZ i s N1 I P2 54375 i A H AR A2 8 F o A
&, BEIX PN R B R A MIET SRR Z I EA Y]
BRI B BUWRATE R & RS R BITERR 7
G R, R 3 B AR BE K 22 5, TR At ik 5 5 1
EZRRER (P ERER) . 7 —THFRELE
THEIRMLIE R ERP [ (Ellison et al. ,
2015) o H AR LA K 8 F0 /D 90 45 B8 i F K

B, [ F5L o3 FRVE S5 A TR R A, pokse R
SR B WAL (IEE RN R 67 F R
IR7) o BORBHLTET RMIBUE B 300 A, 3
VEE R " WAISE T R T Stk lsr ERAN, I
ST 58 AR ARG BB IR 4 IR AR K.

g b, B E IR B O R e (R 4R
RKTH RN LHFAARR B FTAIA TBELE P
FE & ¥ 5| (Tervaniemi et al. ,2005) . & & W%
(Boh et al. ,2011) . & SR 25 FHL N ( Yu, Liu, &
Ga0,2015) . 5K & X (Cai et al. ,2015) &\ )2
T, X E R EE BN IRRIEEEAE ., AENIE
FHTEMNTI0NE K LR R & R AR
1138 Z R R
4 FRBESIZEMTETHER

Blood £ A (1999 ) FI I iE B8 & St Wi = 13 1 4%
R (Positron emission tomography , PET) 5% T 53 5%
R E RGN R LG R . SEE0 IR
6 /I RRA B8 R0 R BEAS W] B 2R e B, AR B T ek
ARG 2 N, S5 R R, e 5 R
il B 15 45 05 TR 5% 114 K i X3, 3455 M £
AR i AR 2 B2 2 R AU R A B2 2, 7T
AR 3] i 1 5 2 P 28 oAb o AR e R
HIE RIS FTRET ) & T R 45 B 58 O AH DG O
L] BT T HFARA R M EHH . ZPR R
BT HERFER, SR EZR T —&
HIFR M. Brown 5 A (2004) #)— I PET HF 57 W 3%
B, SRS L, MEZET B AREB S A
faER B4 A 5 I, A SOIR 1R B 835 o T Blood I
Zatorre (2001 ) BB K BB AAENT B O3 & 4R
B LT SR AT, TR SR B RS I S A A
O TR S50 11 i 0 3 R Je /D AR G, S IR M SCIRAE
S S I T NG (B S = R e Tl R R
BIAESE . AT, 1T PET BF58 75 5 A U R B
N, TN ARTESRECE A R, B AR 17 E
MR 2 R ; iz PET FH 5 AAE DR ALY 1)
e AT, PR AR, DFRE N TR
DRAXFPTBOI R & RIG%, MREZ R AHAM
ARG PLI R B
5 BRBHS|IAKXBEHOEERR

55 ERP Fi PET A I, T BB M S 4R S5 (func-
tional magnetic resonance imaging , fMRI) =S [A] 43 3%
AR, REMEEAT B A (1 DX o, 36 TSR L 3
AR B RIGES BABRBINE . X EIRIEER
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ML AT IS A AR, MRT 288 SR F g — b
FB L, WHR T2 A MERTIR R .

RTERBE WIS RE R RV,
IR SETT LT SRR QR IR X 5 3, F %
RNGRRE (A 8 T) MFFD 55 (g
Losg [ AR ) , BT8O R R4 7 L, 2
B M LWL, BN GE TS EES
BEAT (Singer et al. ,2016) , XEEME R T KET
TELE S, EE MR, A EROE TESZN
FRIEMBET X, FEA T R, o F07H [0
JEMZCR IR (RIERFBZ) 5. SRR S B E
W S R B B SR T B A E B, AT HE— 2P
BT, Koelsch %5 A (2014 ) 5@ 13 X K & fji 2 g 15
WFFT IR, X550 0 & SR 18 45 I I S5 AT I B
FEB AL, A o AR 15 45 BRI R A0 R — 4
RO 4 P 4% DI, AN TR Py i X 22 [B) R A [R] 19 4 29
KER o KT H IGO0 B R 45 DX 2 i
X Z [ 5955 & DLIE 1( Koelsch,2014)

B1 FRBEBANZOKENETEE
BT IE R RNF R E e T

BLBR—TEEEN A& RN LA X
AR IR &514 (Price,2005) o MARSERY B LS BEFE AT
A S BRI S MIERAEE R LA K, L
TR AT 11 SR K, X &3 A i BB 45 11 &
IRRBAFEINIEER (Goldin et al. ,2005) . FHA
e MERIF LR, B RTINS
R (EREIMUE ERAMUZ BRI A
[E SE P AL, AMIAS R R G B AW =
SEAE o X ELEEA T DL TR A 15 45 AR X IS B, T
WRRRA A (A L FR) 518 ISR 4 Fil HE A5
K RIAETIREIE R, X vF B2 i sl B R SR B
J i ( Koelsch , Fritz, & Schlaug,2009 )

Ball 48 A\ (2007) HHR T A A 1 S5 X%
A A RE S TR & SRR (bR — A A Ty R
- ANFER N E R BE) B RE, & XS T 1 4%

5.1

(8 AR , YLEA (A I 25 I A e mp L% 81 il 45K
SEAf S ( blood — oxygen — level — dependent, BOLD) {5
SR, FER AR LA X5, BOLD 5514, 1M
Koelsch (2010) {5 ISR F SR RO B R I, 12
P #8311 BOLD {55 B & AR B 4 U 13
Wb, A B (RSB B9 BOLD {55 BE & /R
THEYAN G IR I, EF — LR LI T A=
BAMUXS PR AR B SR A AR 455 28 IBE (Mueller et
al. ,2011 ; Salimpoor et al. ,2011) , 1% X 385 5 3875 &
B T X E AR IR A A R (IE SR A ) R85 .
R, S REEBN AP ERAEEN
ER .

5.2 e i I 5w A R BLIE S 00 SR

BLEBEZRENEFEZEN -1M5H,E5
P AT RS (A T RS ) B R %
MR ER . FEVMEDIF H , 5 55 I FdiC Z |
KEBE T ZMAE , ¥ B & AR 1E 4 1 SN
WAZEN T #R > B HE 3 BT (Eldar et al. ,2007)
PR RN, B S RES S FRBRF# R
REGHBEENERBFERN“FEBER F R
( Koelsch, Fritz, & Schlaug, 2009 ; Mitterschiffthaleret
al. ,2007 ; Mueller et al. ,2011), ] 40, 7 Mitter-
schiffthaler 5 A (2007) #BF5E T, 5 E RAH L,
AOREIRTIR TSR, BRTIANMIIEE
Hb, g DAEE IR MRk T EENER.

PR MBI TR S T 9 S5 5% R AR TR A Wi R B A
g E REEHWEREEM. KEWRAMESHM
¥ L 55 B A, 2N I A RS B B AR 2 A
fhTER A, {ELIE 35 38 Wy 2 U 2 TR B AN A6 R ( Gosseli-
net al. ,2007) ,

5.3 B SURA AR FBA AT BUE 408 vh B

BRI G R R, MR WT & N E 4t
O IR I, R SOIR A Y 52 7 38 5% ( Brown et al.
2004 ; Koelsch et al. ,2006 ; Menon & Levitin,2005) ,
BEMISCIRAR B0 5 BN s AT e s sh A
K, R 2B 1B i — a0

RFEAZTR TR MBCR AR, & — X 52 5 AU
b %5 8 5% 1Y 45 18 ( Breiter et al. , 2001 ; Knutson et
al. ,2001) o BTLATI , LSRR B R IE %A
BB RN . PIREN, ME(FEEREIL) &
W 34 A M B i & SR, B T AR FR AT BB
(Koelsch et al. ,2006 ; Mitterschiffthaler et al. ,2007;
Suzuki et al. ,2008 ; Wiebke et al. ,2011) , £F ik
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PR Z I, X & R PR UM DB & aT IR FR
AR T P I A 3 g R — A FE BB ( Blood
& Zatorre ,2001 ; Salimpoor et al. ,2011) , X2 TF
G BB B R T MRS BT & AR i —
B PRARAR S . AT 0, AR R A M 0 AT AP
HRPRE RIS VLR MO iR 2 —, A
PN N S L R N IR = e 2 s
At SR B4R ( Menon & Levitin ,2005) ,,
5.4 AuhFRIEERIMLGERBEM

& T B T 0 H AL B A A% 1 SRR M SO
RCERRE) Z5b, ibF — S G5 X & R
BN EE Y W, 5 [T 04 [ 5 T ( Anterior
cingulate cortex, ACC) . Ji{i 5 (Insula) . [E & Kz i ( Or-
bitofrontal cortex, OFC) Fl1“B2E M ZIL” £ 55 .

WIFEAR B, LR IR 45 0 T8 1R 1 45 14 0 30 1]
ACC %8 A W B # 3 7% ( Green et al. , 2008 ; Mitter-
schiffthaler et al. ,2007) . Blood £ A (2001) % ¥,
ACC P05 58 SR 7 2K 1Y v B 22 Dl SRR Y AR AR 3 5
BZHZIEAHRKR, TRKESSE EMERERE
AR, FEPR AR W& R 1B 4 51 & A Bl
PRt 7] AW 2% 2 i 5 5975 30 742 4K ( Baumgartner
et al. ,2006)

IER L S 5 il & 4 AT I BRI, 2
15 4% B 738 I 1 G B 5 A, I R i S T3 T 9 T
(Koelsch,2014) , WFFE R, IEBURZ I 5 & K15 %
IR 4 5 (Khalfa et al. ,2005; Menon & Levitin,
2005) . WA EF KRS HCEZEREREN
R, KB T —MREGREILE B RIIEE R B,

R, AR REFREENM IS “HE
MEITL RGEA K, AT RPINELE A LoE R
BRI AR RIEFN , X A R AL T X5 AR A SE R AE
FI N 3B A {7 ( Chapin et al. ,2010) , Koelsch & A
(2006 ) 4 138 FOAS o150 o 1 45 19 i AR W 5 AR
L TERR AR E AR IR WS R, ¥ 2l X
(Rolandic region) [ Al BESL B T HBEME R R
FIEO , 1Z K8 5 /7 _E %™ ( Anterior superiorinsula )
R MSCRIETE B —1~12 A 56 1 ER B% , 7E 18
PRIWT 5645 B R B o, B B (B 3RT) MR R R
B HEX R SRHERIEAZ
6 SES5RE

&5 LR R Ak RS IERR A, L
— P ERIEE I LEWE S & R EE AN L
AR, AT REXS B AR A FHRHE (IANE 54

il ) iUk (Koelsch et al. ,2006) , T EMISCIR
AR A i 5 FRE A 2 R SR G D\ xR 1R
2 B30 8BS ( Blood & Zatorre ,2001 ; Frithholz, Tro-
st,& Grandjean, 2014 ; Koelsch,2014) . FEEVFR W
RN AR TE 450 0 J ) 48 258K BRIE T , 7T AT
G- 53 H0 IR Ry A B DX B ) BB B AT R Y T 4 R T
R, ARG R T R I S Wi, AT,
TV AT 2 5 IREHBRAB AR Z
J& , AN [ i 544 22 ] 1 A B4R R AR R B ST A A
BIER, RS IS WIR R T B A 28
TH . FEAREMPFF P, ETFEIE L LU LS E K
%1

B 5G, WAR RATT p E  E AR R AR, &
IREZUERRELE L, R T ABAZHXE IR
HRABLE B HLE K BF5ESh (Wiebke et al. ,2011),
ZHETTHANE (PR A5 RS ) BB .
EL4 Khalfa % A (2006) TEBFSE H % 45 T PSR AL
BaMiFhE AR B , RIS KR - RERE RHA L, 2
P~ RO B SRR ZC M P =T FIAR 4B At |
[BIF= 4 T #HE . Mitterschiffthaler 22 A (2007 ) 3 i
TR RIEE R AR, R T &R A BRI
St (B EREE0 M) . ERER, RS
SR BSIRGE R B E L, AU el gk
5 B E BRI s PR R -5 T SR A SR
FIXTEG, BT i ) 5% (] BT IR SOR 1R R
AR BB s ARG B 2R 5 P8 2R R B A %
o, BOE T A SR/ . T Koelsch (2013)
X RMRE ARG R LR T TIRR, RS
SRS L, W AR SR B U T 5 2 )25 (AC)
XU ERFA % (SF) # BOLD {555 BEREAL; 761
(RT3 R R & SR B, o 0 R Az J= v 1
BOLD {5552 EE3g fn, XEMAEHH R T HLCEK.
B G LA SEE AR Z H B R , (HX A
BB B ARG 4 AL 280 . BFRE 1P
W, MBS NG R REZ B SR LA EY,
FR LA X S 4 BEA TR S R R R Z T LRI F
SR1E 48 BRI B R RIS SRR, (EANBEZMS B2,
BIANEH T RE R BA TE IR L 1Y, Zenner 48 A
(2008) $ 4 T “ HIRH EFELAL” @ FHR T
E T 9 M ERITSE, BIE N B RIE FIE .
FHL B, A X G B ST ARTEF SR
MBNIELE . 155 BT bl 22 o it 23
IR1E 48 RN B IR BL R BT, DASE E — 2P R0 B AR
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15 4% I SUBAFPRPE A — B, B AR 1E B 5 R B AT
SN eIV S SO e FT PN
i RE B B .

B0 QY IVE R0 e =Y 7 310 LA PN o G
AR R &R R M F TR A AL, W E 3
BRI S X TR AR A G SE A A
FARB MR, NTTEZ T EAFAIEESR R
UL, %o S A B A T R 1 L 122 1 X e Y
IRHH L XA BEE AP B A FOT R M EA S
PR A R G 482 . SR, TESE B B 52T h ,
TRBOREAT R EAG 12 ] | 52507 50 2 J e [a] /9
FR M R g m sh L A 55 55 L R 5 18, R 25
WK — B S A SR RO LR 2L+ B4
B R B, bk i A g R F SR I 4% ( Bakker &
Martin 2015 ; Ball et al. ,2007 ; Baumgartner, Esslen , &
Jancke,2006) , 384 S} 5 B H SR F KA A LA R
% 4 (Bowman & Yamauchi,2016) , XFE—3, "Bk
SEB— SR RRE. Gl —ERlAE s
FIRBGESE (AL A IER) Bl TARH
B, H RN B R s R AR v i — T, TC s B i
RGBT 5 BIBLH ; X, & R 2 shZS 3¢ T 1]
R, AMATENT 2 i PR T A8 o3 AU TS 20 T RE
23 B[R] A0 44 50 B2 RN 1o 52, 1 B ) JR s I ¥
PR & RIEE WD 1A, B WA S EREZ
HARE A RE , SLH = X AR B g 4
BRATEZ KRR LR B S AT, VR HG
FitE. P, BAEIEE RAMBEEEE S, gt
YA RS ERH HEETRERES .

KBE, IGGE AR TBRMFRERX,
ARG AT IR, AR 4 AL H] BB E R T W
BIE(EEG) \SF M XB M AR (ERP) IER T &
SHETZ TR B R (PET) 7120 B8 P e 4k BUR B AR
(fMRI) , 38 53 iX S By B 430 7 5 AR 16 45 R g
Y R i 20y BRI ) SR DA B B IX S8 L . X
FERAEA & B ARRR S EEG iRt e
RiE SRS TEIC 7, IR ES S AR T 5
BEHRTARR, BAEZLK IR {E. ERP
FARMFC RIS [ B, T2 T X K & 0 3l
SE RIS ARy — R B E S BB AE R
i F, H 385 5 R A 55 BRI BUT 37 TR X I T B,
A3 2, DTS T80 A A7 15 JB 78 2RI+ om I #y ek 1]
RS Bt . PET BEME IR 5.0 3E ShH R 1)
JRI PR ML A A o TMRT 57 R W) 4R FE 1 87K - 4R

(BOLD) B , | FE P 42 355 2l 1 1l 114 Jm 740 g 16 O
R MK AR AR ] He S I D e, BAA B m a
] 7B, AR BEAEAENT ST P A R MR T- B
%54, tb4n ERP 55 (MRT AR 6, B0 R i 151 4%
AR, LATR] I R A5-45 g I 1] 7 9% 30 A0 s ) o3 B B 0 25
R AR B B I RILH A S B N2,
AL, W5 98 2 R 2 B 8 TR R R HE 0 22 I AT
FERREE, & RS 46 BB ERP AR5 KBRS
5 S, WHR AR S5 UL 4k BE AR X Ak, 3E DL 4
RS REEN LHE R ENTE . RRPIFTAT
TR RS AHMER SR Tis, LRI E R L H) ERP
JRAT AR , SRR S AR I A R IR R S M AR L 1 42
BT IRHIESE

SMACKR, T8 S5 45 B p 2L 3 B9 B
EZAAEA RIRIF A R EPIR AR, 2 T I s s
(T, REAE X204 [R) 28 B o SR 1 48 SR 1) K i
FN1E %, ( Murphy , Nimmo — Smith, & Lawrence, 2003 ;
Phan et al. ,2002) , H 2l TEHRIEHEEFME LR
PR SR PR, S 38 S H 5 R AR BTS2 ) #) ¥ R
—BUR AR MEEAREBOR, I LA & R B 4 B M fisi
PRI RIEAR RSB BRI R =M .

SEXH

BRfe, AR (2015). B B B BB L R e 0 A
KIFELHEARFEFIR ,36(5) ,96 —103.

PR I, RIGY, e (2012). ARZREE KX
AEUITEEETRAE I B EEC BEST. O B AHRFT ,32(4) ,369
-375.

EFE, B, IR (2010) . 5 AR 07 48 82 Al 14 i e BIL )
WIER. P EHE 2534 ,7(32) ,11 - 13.

T, 2R, 07, B, KR (2014) . BRIV AR
HEWHAR LHESFTH ,12(5) ,695 -700.

Bakker,D. R. ,& Martin, F. H. (2015). Musical chords and e-
motion: Major and minor triads are processed for emotion.
Cognitive Affective & Behavioral Neuroscience,15,15 —31.

Ball, T. ,Rahm,B. ,Eickhoff,S. ,Schulze — Bonhage, A. , Speck,
0. ,& Collins, I. (2007). Response properties of human a-
mygdala subregions : Evidence based on functional MRI com-
bined with probabilistic anatomical maps. Plos One,2,e307.

Baumgartner, T. , Esslen, M. , & Jincke, L. (2006 ). From emo-
tion perception to emotion experience: Emotions evoked by
pictures and classical music. International Journal of Psycho-
physiology ,60,34 —43.

Baumgartner, T., Lutz, K., Waschkies, C., & Jdncke, L.
(2006) . The emotional power of music: How music enhances

the feeling of affective pictures. Brain Research,1075,151 —



FEA6BHIW

HEmSE  HARNEBMNEIE TR 217

164.

Blood,A.J. ,& Zatorre,R. J. (2001). Intensely pleasurable re-
sponses to music correlate with activity in brain regions impli-
cated in reward and emotion. Proceedings of the National A-
cademy of Sciences ,98,11818 — 11823.

Blood, A. J. , Zatorre, R. J. , Bermudez, P. , & Evans, A. C.
(1999) . Emotional responses to pleasant and unpleasant mu-
sic correlate with activity in paralimbic brain regions. Nature
Neuroence ,2(4) ,382 —387.

Boh,B. ,Herholz,S. ,Lappe,C. ,& Pantev,C. (2011). Process-
ing of complex auditory patterns in musicians and nonmusi-
cians. Plos One ,6,e21458.

Bowman,C. ,& Yamauchi, T. (2016 ). Perceiving categorical e-
motion in sound; The role of timbre. Psychomusicology, 26
(1),1-11.

Breiter,H. C. , Aharon,I. ,Kahneman, D. ,Dale, A. , & Shizgal ,
P. (2001) . Functional imaging of neural responses to expect-
ancy and experience of monetary gains and losses. Neuron ,30
(2),619 -639.

Brown, S. , Martinez, M. , & Parsons, L. (2004 ). Passive music
listening spontaneously engages limbic and paralimbic areas.
Neuroreport 15,2033 —2037.

Caclin, A. , Brattico, E. , Tervaniemi, M. , Nasitsinen, R. , Morlet,
D. ,Giard,M - H. , & McAdams,S. (2007 ). Separate neural
processing of timbre dimensions in auditory sensory memory.
Journal of Cognitive Neuroscience,18,1959 —1972.

Cai,L. ,Huang, P. ,Luo, Q. ,Huang, H. , & Mo, L. (2015). I-
conic meaning in music: An event — related potential study.
Plos One ,10(7) ,e0132169.

Carpente,J. ,Casenhiser,D. ,Kelliher,M. , Mulholland, J. , Slud-
er,H. ,Crean,A. ,& Cerruto, A. (2021). The impact of imi-
tation on engagement in minimally verbal children with autism
during improvisational music therapy. Nordic Journal of Music
Therapy,31,1 - 19.

Chapin, H. , Jantzen, K. , Kelso, S. |, Steinberg, F. , & Large, E.
(2010). Dynamic emotional and neural responses to music
depend on performance expression and listener experience.
Plos One ,5,e13812.

Cui,X. ,Wu,Y.R. ,Wu,]J. P. ,You,Z. Y. ,Xiahou,J. ,& Ouy-
ang ,M. L. (2022). A review; Music — emotion recognition and
analysis based on EEG signals. Frontiers in Neuroinformatics ,
16 ,997282.

Dellacherie, D. , Pfeuty, M. , Hasboun, D. , Lefévre, J. , Hu-
gueville, L. ,Schwartz, D. ,. .. Samson, S. (2009). The birth
of musical emotion a depth electrode case study in a human
subject with epilepsy. Annals of the New York Academy of Sci-
ences ,1169,336 —341.

Eldar, E. , Ganor, O. , Admon, R. , Bleich, A. , & Hendler, T.

(2007) . Feeling the real world; Limbic response to music de-
pends on related content. Cerebral Cortex,17 (12),2828 -
2840.

Ellison, D., Moisseinen, N., Fachner, J., & Brattico, E.
(2015 ). Affective versus cognitive responses to musical
chords; An ERP and behavioral study. Psychomusicology : Mu-
sic ,Mind ,and Brain 25,423 — 434,

Fedotchev, A., Parin, S., Polevaia, S., & Zemlianaia, A.
(2021). EEG - based musical neurointerfaces in the correc-
tion of stress — induced states. Brain — Computer Interfaces,9,
1-6.

Flores — Gutiérrez, E. O. , Diaz,J. — L., Barrios, F. , Guevara,
M. ,Rio — Portilla,Y. ,& Corsi — Cabrera, M. (2008 ). Differ-
ential alpha coherence hemispheric patterns in men and
women during pleasant and unpleasant musical emotions. In-
ternational Journal of Psychophysiology,71,43 —49.

Frithholz, S. , Trost, W. , & Grandjean, D. (2014 ). The role of
the medial temporal limbic system in processing emotions in
voice and music. Progress in Neurobiology,123,1 —17.

Fung,M. ,Kao,H. ,Lam,S. ,& Kao,T. (2019). Chinese gugin
music and calligraphy for treating symptoms of primary insom-
nia. Chinese Medicine and Culiure ,2 ,48 —52.

Gold, C. ,Voracek, M. , & Wigram, T. (2004 ). Effects of music
therapy for children and adolescents with psychopathology: A
meta — analysis. Journal of Child Psychology and Psychiatry,
45,1054 —1063.

Geretsegger, M. , Fusar — Poli, L. , Elefant, C. , Méssler, K. , Vi-
tale,G. ,& Gold, C. (2022). Music therapy for autistic peo-
ple. Cochrane Database of Systematic Reviews,22 ,CD004381.

Goldin, P. , Huicherson, C. , Ochsner, K. , Glover, G. , Gabrieli,
J. ,& Gross,J. (2005). The neural bases of amusement and
sadness ; A comparison of block contrast and subject — specific
emotion intensity regression approaches. Neuroimage, 27,26
-36.

Gosselin,N. ,Peretz,I. ,Johnsen,E. ,& Adolphs,R. (2007). A-
mygdala damage impairs emotion recognition from music. Neu-
ropsychologia ,45 ,236 —244.

Green, A. , Barentsen, K. , Stgdkilde — Jgrgensen, H. , Wallen-
tin, M. , Roepstorff, A. , & Vuust,P. (2008 ). Music in minor
activates limbic structures: A relationship with dissonance?
Neuroreport , 19,711 —715.

Hartmann, M. , Mavrolampados, A. , Toiviainen, P. , Saarikallio,
S. ,Foubert,K. ,Brabant,O. ,... Erkkild,]. (2023 ). Musical
interaction in music therapy for depression treatment. Psychol-
ogy of Music,51,33 -50.

Halpern,A. R. ,Martin, J. S. , & Reed, T. D. (2008). An ERP
study of major — minor classification in melodies. Music Per-

ception ,25(3) ,181 - 191.



218 i BEE R

2026 4E

Juslin, P. , & Vistfjall, D. (2008 ). Emotional responses to mu-
sic;The need to consider underlying mechanisms. The Behav-
ioral and Brain Sciences ,31,559 —575.

Juslin, P. | Liljestrom, S. , Vistfjdll, D. |, Barradas, G. , & Silva,
A. (2008). An experience sampling study of emotional reac-
tions to music; Listener, music, and situation. Emotion 8,668
—-683.

Khalfa,S. ,Schén, D. , Anton, ] — L. , & Liégeois — Chauvel, C.
(2005). Brain regions involved in the recognition of happi-
ness and sadness in music. Neuroreport 16,1981 — 1984.

Knutson, B. , Adams, C. M., Fong, G. W., & Hommer, D.
(2001). Anticipation of increasing monetary reward selective-
ly recruits nucleus accumbens. The Journal of Neuroscience,
21,RC159.

Koelsch,S. (2010) . Towards a neural basis of music — evoked e-
motions. Trends in Cognitive Sciences ,14(3),131 - 137.

Koelsch,S. (2014 ). Brain correlates of music — evoked emo-
tions. Neuroscience ,15(3) ,170 — 180.

Koelsch,S. ,& Siebel, W. A. (2005). Towards a neural basis of
music perception. Trends in Cognitive Sciences,9(12) ,578 —
584.

Koelsch,S. ,Fritz,T. ,& Schlaug,G. (2009 ). Amygdala activity
can be modulated by unexpected chord. Neuroreport, 19,1815
-1819.

Koelsch,S. , Fritz, T. , Cramon, D. Y. V. ,ller, K. M. , & Fried-
erici, A. D. (2006) . Investigating emotion with music; An fM-
RI study. Human Brain Mapping ,27 ,239 —250.

Koelsch, S. |, Skouras, S. , Fritz, T. , Herrera, P. , Bonhage, C. ,
Kiissner, M. B. , & Jacobsa, A. M. (2013). The roles of su-
perficial amygdala and auditory cortex in music — evoked fear
and joy. Neuroimage ,81 ,49 —60.

Logeswaran,N. , & Bhattacharya,J. (2009 ). Crossmodal transfer
of emotion by music. Neuroscience Letters ;455,129 —133.
Menon, V. ,& Levitin, D. J. (2005 ). The rewards of music lis-
tening ; Response and physiological connectivity of the me-

solimbic system. Neuroimage ,28,175 — 184.

Mitterschiffthaler,M. T. , Fu, C. H. Y. , Dalton, J. A. , Andrew,
C. M. ,& Williams, S. C. R. (2007). A functional MRI study
of happy and sad affective states induced by classical music.
Human Brain Mapping ,28(11) ,1150 —1162.

Mizuno, T. ,& Sugishita, M. (2007). Neural correlates underly-
ing perception of tonality — related emotional contents. Neuro-
report 18,1651 — 1655.

Mueller, K. , Mildner, T. , Fritz, T. , Lepsien, J. , Schwarzbauer,
C. ,Schroeter, M. , & Mbller, H. (2011). Investigating brain
response to music: A comparison of different IMRI acquisition
schemes. Neuroimage ,54,337 - 343.

Murphy,F. C. ,Nimmo — Smith, 1. , & Lawrence, A. D. (2003).

Functional neuroanatomy of emotions: A meta — analysis. Cog-
nitive , Affective ,& Behavioral Neuroscience ,3(3) ,207 —233.
Naser,D. S. , & Saha, G. (2021). Influence of music liking on
EEG based emotion recognition. Biomedical Signal Processing

and Control ,64 ,102251.

Peretz,1. (2010). “Towards a neurobiology of musical emo-
tion” . In P. Juslin & J. Sloboda ( Eds. ) , Handbook of music
and emotion: Theory, research, and applications ( pp. 99 -
126) . Oxford ; Oxford University Press.

Perlovsky,L. (2010). Musical emotions; Functions, origins, evo-
lution. Physics of Life Reviews,7,2 —27.

Phan,K. L., Wager, T. , Taylor, S. , & Liberzon, I. (2002).
Functional neuroanatomy of emotion; A meta — analysis of e-
motion activation studies in PET and fMRI. Neuroimage, 16,
331 -348.

Pourtois, G. , Gelder, B. , Vroomen, J. , Rossion, B. , & Crom-
melinck , M. (2000). The time — course of intermodal binding
between seeing and hearing affective information. Neuroreport ,
11,1329 —1333.

Price,J. (2005). Free will versus survival; Brain systems that
underlie intrinsic constraints on behavior. The Journal of
Comparative Neurology,493,132 —139.

Salimpoor, V., Benovoy, M., Larcher, K., Dagher, A., &
Zatorre, R. (2011 ). Anatomically distinct dopamine release
during anticipation and experience of peak emotion to music.
Nature Neuroscience 14,257 —262.

Sammler, D. , Grigutsch, M. , Fritz, T. , & Koelsch, S. (2010).
Music and emotion ; Electrophysiological correlates of the pro-
cessing of pleasant and unpleasant music. Psychophysiology,
44(2),293 -304.

Singer,N. , Jacoby, N. , Lin, T. , Raz, G. , Shpigelman, L. , Gil-
am,G. ,& Hendler,T. (2016) . Common modulation of limbic
network activation underlies musical emotions as they unfold.
Neuroimage 141,517 —529.

Sloboda,J. A. ,& O’ Neill, S. A. (2001 ). Emotions in everyday
listening to music. In P. N. Juslin & J. A. Sloboda ( Eds. ),
Music and emotion ; Theory and research( pp. 415 —429). New
York : Oxford University Press.

Sollberge, B. , Reber, R., & Eckstein, D. (2003 ). Musical
chords as affective priming context in a word — evaluation
task. Music Perception 20,263 —282.

Spreckelmeyer, K. N. , Kutas, M. , Urbach, T. , Altenmiiller, E. ,
& Miinte, T. (2006) . Combined perception of emotion in pic-
ture and musical sounds. Brain Research ,1070,160 —170.

Steinbeis, N. , & Koelsch,S. (2010) . Affective priming effects of
musical sounds on the processing of word meaning. Journal of
Cognitive Neuroscience 23,604 —621.

Su,Y.,Liu,Y. ,Xiao,Y. ,Ma,J. Q. ,& Li,D. Z. (2024). A re-



FEA6BHIW

HEmSE  HARNEBMNEIE TR 219

view of artificial intelligence methods enabled music — evoked
EEG emotion recognition and their applications. Frontiers in
Neuroscience 18 ,1400444..

Suzuki, M. ,Okamura,N. , Kawachi, Y. , Tashiro, M. , Arao, H. ,
Hoshishiba, T. ,. .. Yanai, K. (2008 ). Discrete cortical re-
glons associated with the musical beauty of major and minor
chords. Cognitive Affective & Behavioral Neuroscience,8(2),
126 -131.

Tervaniemi, M., Just, V., Koelsch, S., Widmann, A., &
Schroger, E. (2005) . Pitch discrimination accuracy in musici-
ans vs nonmusicians ; An event — related potential and behav-
ioral study. Experimental Brain Research,161,1 —10.

Wiebke, T. ,Thomas,E. ,Marcel,Z. ,& Patrik, V. (2011). Map-

ping aesthetic musical emotions in the brain. Cerebral Coriex,

22(12) ,2769 —2783.

Wu,X. ,& Sun,G. (2018). Music — induced emotions and mu-
sical regulation and emotion improvement based on eeg tech-
nology. Neuroquantology 16,379 —384.

Yu,X. ,Liu,T. ,& Gao,D. (2015) . The mismatch negativity: An
indicator of perception of regularities in music. Behavioural
Neurology ,2015 ,469508.

Zentner ,M. ,Grandjean,D. ,& Scherer, K. R. (2008 ). Emotions
evoked by the sound of music; Characterization , classification
and measurement. Emotion ,8(4) ,494 —521.

Zhou,Y. A. , & Lian, J. (2023). Identification of emotions e-
voked by music via spatial — temporal transformer in multi —

channel EEG signals. Frontiers in Neuroscience ,17,1188696.

Research on the Neural Mechanism of Musical Emotion Perception
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Abstract ; “Musical emotion perception” is a process in which individuals have subjective experiences and recognize the meaning of e-

motions induced by musical stimuli. Current research on musical emotion perception has delved into neural mechanisms,and a number

of studies have confirmed that it involves the activity of a core emotional network. This core networkmainly includes the amygdala , hippo-

campus , parahippocampal gyrus, ventral striatum( including the nucleus accumbens) , anterior cingulate cortex,insula, orbitofrontal cor-

tex,and so on. In the future, it will be necessary to expand the types of musical emotions studied ,improve the ecological validity of musi-

cal materials,and comprehensively apply various research methods and paradigms,in order to better explore the relationship between

musical emotion perception and brain activation,as well as the relationshipsamong different brain structures.

Key words : music emotion;music emotion perception ;neural mechanism



