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L’émotion fait partie intégrante de

I’expérience musicale ... e &)

Success 541 (0.75)

Good grmades 5.28 (0.77)

Travelling 507 (077

Romance 5.7 (037

Boyfriend/Grlfnend .14 (077

. e Sex 5.0 (096)

Les enquétes revelent que: Sun 497 084
493 (0.75)

Knowledge 4.8 (0949

v' La musique est une des plus Sleping e
grandes sources de plaisir Money 476 (1.14)

x Conversation 4.53 (09N

(eg’ DUbe et Lebel’ 2003) Meeting new people 4.52 :().‘)8)
Clothes 4.5 (093)

Food 447 (093)

i ilie& Moving into my own apartment  4.45  (1.23)

v’ La musique est u_t_lllsee pour oving gy
canaliser et modifier nos Equality 434 (1.10)

b . . Peace on carth 4.34 (135
emotions (e.g., Tia De Nora, Afris 433 (101)
2001) Shopping 433 (107
Dressing up 4.24 (093

Seduction 423 (1.12)

Sports 4.19 (146)

Populanty 4.16 (085

Parties 412 (103

Learning 410 (1.18)

Christmas 4.00 (132

Choculate 4.00 (1.28)

Exercising 398 (1295

COGNITION AND EMOTION, 2003, 17(2), 263-295



Quelques manifestations




pain unpleasantness

Music-induced analgesia
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“The Mozart effect”
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Thompson, Schellenberg, & Husain (2001) Psychological Science



“The Mozart effect” = an emotional effect
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Fig. 2. Participants’ mean standardized scores on five measures after listening to Mozart or to Albinoni. Scores are shown for the paper-fold-
ing-and-cutting (PF&C) task. Profile of Mood States (POMS) arousal subscale. POMS mood subscale (reverse coded), subjective mood-arousal
ratings, and enjoyment ratings. Error bars illustrate standard errors.

Thompson, Schellenberg, & Husain (2001) Psychological Science



doi:10.1093/brain/awn0I3 Brain (2008), 131, 866876

Music listening enhances cognitive recovery and mood
after middle cerebral artery stroke

Teppo Sirkims, Mari Tervaniemi,' Sari Laitinen,” Anita Forsblom,” Seppo Soinila,” Mikko Mikkonen,’
Taina Autti,’ Heli M. Silvennoinen,” Jaakko Erkkild,” Matti Laine,” Isabelle Peretz” and Marja Hietanen’
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Voir aussi Soto et al. (2009) PNAS.
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« Musical notes and rhythm were
first acquired by the male and
female progenitors of mankind for
the sake of charming the opposite
SeX » (p.572.The descent of man)

For Spencer (1857),

music employs and exagerates the
natural language of emotions

=== through exageration of vocal
characteristics inherent in the

physiology of the human species
(The origin and function of music) Darwin 1809-1882

Kivy (1950) Charles Darwin on music. J. of the American Musicological Society.



Psychological Bulletin Copyright 2003 by the American Psychological Association, Inc.
2003, Vol. 129, No. 5, 770-814 0033-2909/03/812.00 DOI: 10.1037/0033-2909.129.5.770

Communication of Emotions in Vocal Expression and Music Performance:
Different Channels, Same Code?

Patrik N. Juslin and Petr1 Laukka

Uppsala University

30

HVocal expression
OMusic performance

20

ofhl N I:_l I

1930s 1 940s 1950s 1 9605 1970s 19805 1990s

- ~

in music). Juslin (in press) argued that V\hat maLes a particular
music performance of, say, the violin, so expressive is the fact that
it sounds a lot like the human voice while going far beyond what
the human voice can do (e.g., in terms of speed, pitch range, and
timbre). Consequently, we speculate that many musical instru-
ments are processed by brain modules as superexpressive voices.

No. of studies published




La musique comme
inducteur d’émotions:

v Fonctionnel tres tot
(inné)

v' Reconnaissance rapide
et systematique

v Fractionnement par
type d’émotion

v' Médiation limbique

v Universaux

Patrik N. ]u?]in
John A. Sloboda

music: >\
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Preference innee pour le chant dirige vers I'enfant

Courtoisie de Sandra Trehub

Masataka (1999) Developmental Psychology;
Nakata & Trehub (2004) Infant Behavior & Development



A developmental study of the affective value of
tempo and mode 1n music

Simone Dalla Bella®, Isabelle Peretz®™, Luc Rousseau®,
Nathalie Gosselin®

4 conditions: original @
tempo (unique) @
mode (inversé) @
tempo+mode

Cognition 80 (2001) BI-B10
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Associations fortes, systematiques et rapides

M 0:16:02

Un quart de seconde est suffisant

Peretz, Gagnon & Bouchard (1998) Cognition



Le seul pouvoir des associations ?

As a result of bilateral lesions

to the auditory cortex

Peretz, Gagnon & Bouchard (1998) Cognition



[.R.: Emotion without memory

® « Je sais pas ce que c’est. Mais c’est tellement triste
que ca me fait penser a Albinoni »

p <.001 n.s.

100
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

O1.R.
® Controls

Familiarity Emotional

Jjudgments

Peretz & Gagnon (1999), Neurocase.



Acoustic input

Acoustic analysis
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ETIOLOGY Gene Gene Gene Env. Env. Env.

1 2 3 1 2 3
NN\ | 7 |
Cingulate
gyrus B
//riir ___Thalamus
V' 4

BRA'N p——
Striatum{  Putamen =
Nucleus accum
L £

-
’
W Hypothalamus

Amygdala

/

Hippocampus

Parahippocampal
gyrus

COGNITION

BEHAVIOR Jugements  Indices corporelles .~
Effets indirects i



Music activates similar brain structures to
other euphoria-inducing stimuli

v" Cerebral blood flow
measured (by PET) in
response to self-selected
music that elicits “chills”

v" As intensity of chills
increases, CBF increases in
the brain regions related to

reward/motivation (e.g.,
ventral striatum)

v Same brain structures
respond to other euphoria-

inducing stimuli (chocolate, 0 .

sex, cocaine) Ochills intensity'©
Blood & Zatorre (2001) PNAS
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Ventral striatum related to opioid-mediated reward,
to dopamin-mediated motivation



The amygdala and perception of danger

Conditioned fear in both rats
and humans

Uncontrollable rage
reactions in both animals
and humans

Recognition of fearful
expressions in faces

Recognition of fearful vocal
expressions (screams, yells)
and speech prosody. Not
always.

Cingulate
gyrus

. _Thalamus

)
Caudate Nucleus / \ ZJ
Striatum Putamen ‘/\J 3
Nucleus accumbens \\) /j
¢
v

Hippocampus

Amygdala

Parahippocampal
gyrus



Scary music recruits similar brain structures
(the amygdala) as other fear-related stimuli

In collaboration with

Nathalie Gosselin  Séverine Samson Ralph Adolphs
PhD thesis Lille-Paris U. of lowa, Caltech



The power of music

Courtoisie de Daniele Schon, 2007



[La méthode d’évaluation standard

Ekman’s faces:
gaiete, surprise, peur, tristesse, colere et dégout




Musical clips for research

Non-familier, conventionnel
Inspiré de musique de films
Ecrit pour le piano

Exécute par un ordinateur

M 0:18:02

joyeux
triste
inquiétant
apaisant

Vieillard, Peretz, Gosselin et al. (2008) Emotion & Cognition



Dimension 2

Les clips peuvent étre télechargés librement

www.umontreal.brams.ca/peretz
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Musique, amygdale, et peur

Unilateral resection in 16 epileptic Case of Adolphs, Damasio & Tranel
patients

Gosselin et al (2005) Brain; Gosselin et al (2007) Neuropsychologia



Music, the amygdala, and fear
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OPEN a ACCESS Freely available online s PL« )S one

Eyes Wide Shut: Amygdala Mediates Eyes-Closed Effect
on Emotional Experience with Music

Yulia Lerner"?, David Papo?, Andrey Zhdanov?, Libi Belozersky? Talma Hendler?>*
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Dissonance ?
irregularite ?

The look of fear

How the brain detects emotions




No correlations with judgments

Ratings (1-5)
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Dissonance requires cortical mediation

As a result of bilateral lesions

to the auditory cortex







Table 1. Regression of rCBF with dissonance level.

X=235
Region Brodmann Coordinates

Area X y y 4

Positive Correlations

R. parahippocampal gyrus  28/36 25 =28 -21

Emotional responses to pleasant

and unpleasant music correlate with

activity in paralimbic brain regions
AnneJ. Blood, Robert J. Zatorre, Patrick Bermudez and Alan C. Evans

nature neuroscience * volume 2 no 4 ¢ april 1999



Brain mapping of I.R.’s lesions and PET activation areas

Perceptual areas:

average of all musical conditions (cons.+ diss.) - noise

Peretz, Blood, Penhune & Zatorre (2001) Brain.



Different firing for dissonance 1n the auditory cortex
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Cortical mediation
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doi:10.1093/brain/awl240 Brain (2006), 129, 2585-2592

Emotional responses to unpleasant music
correlates with damage to the parahippocampal
cortex

Nathalie Gosselin,' Séverine Samson, > Ralph Adolphs.7 Marion Noulhiane,>® Mathieu Roy.l
Dominique Hasboun,™* Michel Baulac™ and lsabelle Peretz'
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Emotional evaluation of dissonance

Same pool of classical excerpts (half “happy”, half
“sad”).Half in their original (consonant) version; half in a
dissonant version. Dissonance was created by shifting the

melodic voice by 1 semitone.

Vivaldi (consonant) Vivaldi (dissonan)
Haendel (consonant) Haendel (dissonant)

Emotional responses to dissonance are typically
expressed in “pleasant-unpleasant” judgments

judgments on a 10 point-scale + “Happy-sad” judgments, as a control
task.



Perceptual task

Error detection task

’ ‘ » — - »
‘y_/?’:c ! i SEiEddziZa=iiron geli F =4 =3

T 5° 2 v I Y . e e _s s . o _o = _* 2 4 o_»

o » S —
\d\tf R | = _"'."' fffff .-d.—. _“ ——4 =
"‘ S ’O.'.:' .'.f.‘0.0i eLr - 0' LA :'.' JJaf Lo
;.)"t‘c-———— — | — —— : e teeeeccees —p—
el

All subjects performed equally well on this task



Pleasant 10 - Consonant Dissonant
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Pleasant 10
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[.’évitement de la dissonance

v Réponse innée chez — =——
I’humain (e.qg. =R L et et o4
Masataka, 2006) GRS A

v’ Spécifique a 'lhumain =rs=—— .
(McDermott & Hauser, =&+ 1+ i [
2006 =

v Apparenté aux crisde~ 2 = e frgr ¥ e
d étresse ’? Figure 33 : Premiéres mesures du Stabat Mater Dolorosa de Pergolése (1736).

En rouge, intervalles de seconde qui, joués, isolément sont dissonants.
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Serotonin Transporter Genetic
Variation and the Response of
the Human Amygdala

Ahmad R. Hariri," Venkata S. Mattay,’ Alessandro Tessitore,’
Bhaskar Kolachana,' Francesco Fera,’ David Goldman,?
Michael F. Egan,' Daniel R. Weinberger'*

Amygdala Response: s Group > | Group

First Cohort Second Cohort

N=19" short SLC6A4 allele. (N=14)

SCIENCE VOL 297 19 JULY 2002



Influence de I'environnement (culture)

a la recherche des universaux

Fritz et al. (2009) Current Biology
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African pygmies (Mikaya) from North Congo

Kinshasa
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Les Mikaya vivent dans la
forét (dite impeénetrable)
Pas d’électricite

Relativement isolés de la
culture occidentale.

Leur musique est vocale
(polyphonie) et percussive
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Correlation: Arousal ratings - tempo

Tempo (metronome marking)

180 — () Q@

Pygmies, r=0.79"
Westerners, r = 0.93"

140

@ Happy-Pygmies

@ Happy-Westerners
@ Sad-Pygmies

@ Sad-Westerners

20 —+

A Scary-Pygmies
[ cp ] ) A Scary-Westerners

|
. -1,5 -1,25 -1 -0,75 -0,5 -0,25 0 0,25 0,5 0,75 1 1,25 1,5 l
Arousal: Mean ratings (Z scores)




Psychological Bulletin Copyright 2003 by the American Psychological Association, Inc.
2003, Vol. 129, No. 5, 770-814 0033-2909/03/812.00 DOI: 10.1037/0033-2909.129.5.770

Communication of Emotions in Vocal Expression and Music Performance:
Different Channels, Same Code?

Patrik N. Juslin and Petr1 Laukka
Uppsala University

BNC
BTG
mTD

Joie Dégolt Tristesse Colére Surprise

Dellacherie et al., in prep.



Cultural Recycling of Cortical Maps

Stanislas Dehaene’234* and Laurent Cohen':25:6
Neuron 56, October 25, 2007

Peretz, sous presse



Questions en cours et futures

v' Comparaison des
circuits neuronaux des
emotions musicales et
vocales (W. Aubé et J.
Armony, en cours)

v Etude trans-culturelle
du chant maternel (N.
Fernando, en cours)

v' Effet du contexte social
(contagion)

v" Intégration Multi-
sensorielle des
emotions

Réunion des employés de

Raymond Chabot Grant Thornton, -
a Montréal, en janvier.
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