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~1'U~ 4 n1'j"Vhfi"'Jm'j"lJ?fe:J.:imh:J1'Wnmb~f.Jdtl'U (Dual-Task Coordination) biJ'U 

f11'j" 1 offfi"'Jm'j"lJ?fe:J'l"llill'l~'l~1'U 1 Vlru"il~ilm'j".Yu1bb~:m 1 'j"lih b il'W nwvm?tl.le:J'l bbl?l n~1'l n'W bl'lCJ 
~ 'U 

b~e:JlJ bCJ'lbb~~'U~VIW:5't'lm')-tfe:JlJ~ (CE) 
" 

20 

4. e:J'lrhh~ne:J'U~bU'U~e:Jnm'l (Episodic Buffer) bU'U')~'IJ'I.Jm')btl'U.Ymn-tfe:Jlj~-&'1m11 

~ilrn1l.l"il'iii'1 tll'l ?f1lJ1')rl b nu.Ym~n-tf e:JlJ~ 1~m n n11')~'\J'U bnu.Ym~n-tfe:JlJ~'V11'l.f11~1 ( Phonolooica l 
, '\J OJ ::> 

Storage Systems) bb~~')~'IJ'Ubtl'U.Yn~1-tfe:Jlj~~b~Cldtl'I.Jf11')lJe:J'lb~'Ubb~~ii~"'lJ-ww5 (Visuospatial 

Storaoe Systems) bl'lCJ hJ1~~'l'Vnn1')btl'U-tfe:JlJ~"il1ne:J'lfll.h~ne:Ju.ff'U?t'l bb~~ hJ1~n-tfe:JlJ~n~'UA'UlJ1 
:::> 'U 'U \J \J 

"il1f1Fn1lJ'iii'1')~CJ~CJ11bl'lCJI?l').:l (Dehn, 2008) ')~'IJ'U;i"il~b~e:JlJ bCJ'le:J'lrhJ')~ne:J'U~e:JCJ'Ile:J'lfn1 lJ 'iii'1 

'llru~~l'l'VImCJ ., e:J'lAU')~ne:Jub-tf1nu-tfe:JlJ~~-ru1bb~~-ue:JlJ~ffi~"il1nfl11lJ'iii'1')~CJ~m1 (Baddeley, 
I "' 'U \J 

2009) bl'lCJn1')111')~?f (Code) ~'ll~"il1f1n1').YU1-tfe:JlJ~~1CJi5~bbl?lf1~1'ltl'UV1~1CJ ., i\5 l.Jlb~e:J l.JbCJ-:1 .., .., I 

bU'U.f11'1"lb~Cld~ilVI~1CJii~ (Unitary Multi-Dimensional Representations) Fn1lJ?f1lJ1')rJ1 'U 

f11')t:-J?fl.l t:-J?f1'U-tfe:Jl.l~ bb~~ bnu.Yn~1-tfe:Jl.l~ 1 'U e:J'lflU')~ne:Juii ~'Ue:J~nue:J..:J riu')~n e:JU~1'Uf11')b ~e:Jl.l bCJ'l 
'U " " 

bb~~'U~VI1')~1'lm')-tfe:JlJ~ (CE) ~1'Un1')n-tfe:JlJ~n~'UA'UlJ1~'Ue:J~tl'I.Jn1')1?f~ (Conscious Awareness) 
'U '\.1 'U \J \J 

~'lbU'U~'l~b~e:Jl.l1m-tfe:Jlj~~iuie:J'W"il1mbVI~'l~1'l 1 bb~~"il1n~e:J"'l.ler?f~1'l 1 b-tl1~1CJtl'U ~'l?f1l.J1')rl 

?t11'l~'l1VIlJ 1 el'UbU'U~'U111'U~1VI.Yum')11'lbbt:-J'W1'We:J'U1Fll?ll~ (Repovs & Baddeley, 2006) 

~, Fluid 
systems 

• Crystallized 
systems 

.f11'1"l~ 3 bl.Jbl'l~VImCJe:J.:lAU')~f1e:J'U (The Multicomponent Model) (Baddeley, 2009) 

 
 
 



• 

• 

• 

• 
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Cowan's Embedded Processes Theory 

Ltl'u'Vl~'t;~~ n~1Th rn1ll~1'1Jru~fi~~'UB~num1m~~'U~ Ln~~'Um~ 1 'Uf111ll~11~~~~1l 
Lbn~()f1fn'\Jfll.J L~ ~ m~'\Jl'Uf111'1JB\I fll1lJ~\IloiJ f111m~~'U\I~ Ln~ L fl~\lilfl11l LLn~ L~Bl.l"'rll~ 1 tJ f1'1 

" ' , 
1llijm1fl\11 -n~~f111'Vll'UJ1,.,~B 1 ~fll1l.l~\11\IBV1\I~m~B\I (Baddeley, 2009) U1~f1B'\J~l~ 4 

' 
G11'U (.tlTVfVi 4) ~B 

1. ~'Uflfll'Uf)l.lf111tl!jlliim1~'U~\I 
2. fll1l.l~11~~~ml 

3. fll1l.l~1~'V'I~BmJ~vi1\11'U (Active Memory) LU'Uf1~l.JVB~'IJB\Ifll1l.l~11~~~~1l 

(LTM) \l~ij1~~~nm~~1n~ \1~,.,1~1tlm~1'U 10-2o i'U1Vi f111llijm1m~~'UJ1 
' 

Activated sensory and categorical 
•••••••• features from long-term memory 

·•·•·•·•·· ··-·· Focus of attention 

Long-term memory 

col 
mw'Vl 4 Cowan 's Embedded Processes Theory (Baddeley, 2009) 

'\J1\IG1l'U\l~B~ 1 'U.n1l~~'V'I~Bl.l\l~vi1\11'U (Active State) b ~ml'l'i~ll L ·ihG1\l~l'l'Uflf1rl1\l'lJB\Ifll1l.l"''U 1"il 
~ ~ , ~ 

b~B~B\If1111 ~oVBl.lmT'U bbn~'\J1\IG1l'U\J~()mnu 111 'Ufll1l.l~11~~~ml b ~B 1 ~'1111 tJ1 mvi'BV1\11l~L ~l 
" " 

b sV1l.l1flB'U\l~ 1ll()nm~~'U bbn~()f1bb 'Vl'Uvtt~~oV'Bl.ln~B~ 1 'U\l~l'l'Uflf1rl1\I'IJB\Ifll1l.l"''U 1"il (Mizuno, 
\J , \J \J 'U , \J 

2005) ~\lbL'UlA~dfl~1~fl~\ln'\JB\Ifi'tl1~f1B'\J~LU'U~Bf1rl1\l (Episodic Buffer) '1JB\1Ll.lb~nl-1n1~ 
B\lfi',_.h~nB'\J (The Multicomponent Model) LL~bbl'lf1~1\ln'U~bb'UlA~'lJB\ILb'\J~b~bnfl (Baddeley) 

sVBl.ln~ n~'Ul.ll\11 nm1l.l~ 11~ ~~ ~11 \l ~ () n'l11ll11 ~~B\II"i''lh~ n B'\J~ L U'U~ Bnm\1 LL~ LL 'UlA ~'IJB\!Lfl Lb l'U 
'U " " 
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fnTmm~~ mt1,vt!r1KtMJ"" 
. ... 

fUL~tJ~'U fl.L11~" ~.'lfm.J~ 20131 
23 

Cingulated Gyrus) t.rvmnndv..:rv'jtJ1Ji'tlv~u1nru?tl.lv'IJi'1tJ'VIU1~'U 1 ~\J'ivVILLl.I'U LLm~~ 
0 I II II d Cll o I d OJ ~ 

Vllbb 'VI'U'I 6 , 8 , 44, 45, 4 7 bb(l~?fl.lv'I\>11'U'IJ1'1Yl\J'itl\>lbbl.I'U bbtlb 'j~ 1'11bb 'VI'U'I 7 , 40 (fi1'1"1Yl 5) \>I'I'U'U 

~.:~n~11 1Ji'11 nwvh'VIU1~'llv'lml'lth~nvuJi'1'U n1'jL ~vl.l 1~.:~ Lb(l~\J1'Vf1'j~\>ln1'joUtJlJ(l ( CE) Ji'v.:~1 off~.:~ 
" 

~1'U'VIU1~VI'lleJ'I?Il.lv'IJi'1'U'VIU1 (Prefrontal Region) bb(l~?fl.I€1'1~1'U'V'I11 'jbeJYJ(l (Parietal Region) 

(Collette & Van der Linden, 2002) 

Audition 

Wernlctte's 

Cognition 

• Emotion 

.,1 "" 
fi1'1"1Yl 5 \J'itl\>lbbl.I'U bbtlb'j~ (Brodmann Area: BA) 

3265 92 

SomatoMnsory 

• Motor 

?? 

Visual-parietal 

Visual-temporal 

Olfaction 
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Task 

'>. r. i . 
(1~}t1•? 

~ -... --... --- • ......... ~ 
l5J E3 

Problem 
I< 

~ ., .. 
p 

Answer 

Recall 
.._,.._....,. ...... .,..,_....U. ... ~IMMOfiiOWIIft~-- Letter 

[)F OH OJ 
Feedback 

OK OL [!jN 75 

[!)P [!]a OR 
os Or ov 

~ Yau ,_... D let*a correctty out of ' 

FPNO 

~ ~ .,_,...,tMitt.,tOfilllotlhlt st'lot ttllls 

.f11'V'l~ 6 n\Jn':i'j1J'lJfiJ~fh'U1ru OUtJflv1J~1b\91v~ (AOSPAN Task) (Unsworth et al., 2005) 

n\Jm'j1J~n~111J1m\l\l~tJ5~1~mn1 u~~~m~ 1 VltJ b~v~\l1nm11Jbb\91f1~1~VI1~m'lj-1 

~~JueJi~v~~b~vnH'n\Jm'jl.J'lJru~utJ (Counting Span Task) biJ'Ubfl~B~i1v 1unwrV1bbVI'U 

b ~v~\l1flb U'Un\Jf11'jlJ~'lh~(;'f1'U~1'U'j~Vrh~n\Jm'j1J~~"v~'lJ'ilV11 tl'V'l~v1J "l n'U b 'll'Ub~tJ1ntJn\Jm'j1J 
'Uru~e:hubbn~n\Jm'j1J'lJru~fi1u1ru an~~(;'f11J1'j(11m~n11~'ll11~~~1u~"~mv ~tbv b~n1m~vu 

'U'U " 'U 

bbn~~~11J1~-tlm'lj-1eJ~fl~'lj-bU'U.f11'1j-1bblJ (Stipacek, Grabner, Neuper, Fink, & Neubauer, 
"' 

2003; Conway et al., 2005) ih1vn~batJV1 ~~ij 
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c) WM task 

lr-J 

' 
/()()() 

Ref ]()()() 

J(J()(J 

4DtlfJ 

Jti/JB 

6000 

7ti6B 

Act 

JJ(J(J(J 

uooo 

1${}(1(1 

Act 

11{}(1(1 

}]()(){) 

1J#H 

Act 

1fJtltiO 

Fbuuion 
cross 

B~ep (I ()()() ltl. 100 1111) 

lmrru 

.. . 

lmtructlon 2 

: J • , fum 1 
0 I . . . 

lmtTuction 3 

ltnn J 

lnplll 
Amwer 

ConfU1tiiiJUJn of Answtr 
(liNTER·Key) 

lnt~r-Trhll-lnl~rwU 
(3SOO ms) 

ROT UNGERAOl 

7 2 4 

8 6 
3 7 2 

m~~ 7 n~m~lJ'lJW~UU (Counting Span Task) LLmULt.m1 LL~~f'lW~ (Grabner et al., 2004) 

oJ-rulJ1~1fl~oJLLUU'lJB-3~-3L~~ LL~~f'lW~ (Engle et al., 1999) 

32 
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(Pesonen, Hamalainen, & Krause, 2007) i:11l11'u1'U~1'U1~vifG'1'Uh~n~1LVlflUfln1~1~ 
.,j 1··1-~ "" "" .,j iJd "" d "' fl"'U m'j1mL 'druc.J'd'Ue:Jfl'lle:J-:IG'Il.le:J-:1 L 'Ue:J-:I\11m 'UL Ylfl'UflY1G'11lJ1~m~m~Vle:J'UG'1'Ue:J~Y11-:I L 1m'!Jv-:l 

fl~'U 1 vJ~11~L ~1 n1\1'U~n\lm~lJ 1 'Un1~Yl~"v-:!1~l1mnl1"1CJ LL"~ij~1fl11l.JLL Y'l-:1 (lJ'UVl~ 1 Y'IG1G'11 'Ul1CJ, 

" 2552) ij~1v"~L~v~~,ru 

L 'VIflilfl mca1f'l fl ~1J 1 vHhu'iL 1Nil11Jiln'tlv~f13Jv~ 
1~m.Jn~G'1lJe:J~lJ1J~~th~ne:J'U~1CJL'1f"U~~G'11'V1~1'U1'UlJ1fllJ1CJ L'1f"L\1~1ifG'11lJ1~(1~~~e:J , 

ti~n'U 1m~vm~'ll'U~~v'Umfl1 vJvh~1'UL~m.1lJL'lf" L~m '1f"tl~~G'11Y1~1'Ul1~~ 1~-ru m~m~lli''U 1~v , , , 

G'11~~e:Jtl~~G'11Yl\l~tl"~tl~e:JCJe:J'U.fl1fl~ijtJ~~\11 vJvh 1 ~L~'U 1 \J(;nlJ 1vtl~~G'11Yl (Nerve Fiber) ~L ~e:JlJ , , 

~~w;h~L'1f"tJ~~G'11Yl m~LLG'11 vJvh\BlJ1ru\JvtJ 'l ~Lfi~~'U\1~ 1 tJm~~'UL'1f"tJ~~G'11Yln~ 1 tJ1 ~tJ~e:JCJ 
tl~~~ 1 vJvh~v 1 tlLU'UYle:J~ 'l ~'1J'1J1ru 1 vJ~1ifLU'U~~~nn'U 1'U1J1lJ';h fl~'UG'Il.le:J-:1 (Brain Wave) G'11lJ1~(1 
u'UVin 1m~vm~~~~11 vJ~1 (Electrode) 'U'Ul1U~~~~~ fl~'U 1 vJ~1G'1lJe:J~~ijm1lJLL~wm~\1~~1'U 

L~e:J~l.JG'Il.le:J-:1 n~1l1"n LL"~\1\J-:~~~~~ 1~\J~('JflU'UVin H (lJrusfi~11YlmnV~~m,;, 2549) e,mffi~\11n , " 
m~1~~1CJ15iffiv fl~'U1 vJ~1G'1lJe:J-:I (EEG) \l~ij~~~'Utl~~\11vJvhffilJ1fl~LLe:JlJLLtli (1JA) , 

m~u'UVinfl~'U1 vJ~1G'1lJe:J-:I \l~U'UVin~1'ULfl~v~1lvm-:~1vJ~1 (EEG Signal Recorder) ~~ 

ijl1li'1~'ll m v LL"~ LL tl"-:~~ ru ru 1 ru 1 vJ~1G'1lJ v-:~ L U'U ~ ru ru 1 ru~ ~ Vlv" LL" ~u'UVi n~ Lfl~ v-:~ fl e:JlJ w1 LVI vi 
"u u u \J 

eUe:JlJ"ffi~\l~e:JCJ"l'U~tl~1L"'ll~~Vle:J"ffi~\11nm~~lJ~1CJm1lJ~~fl-:~~ (Samplino Frequency) LL"~ 
\J '\1 \J , :;, 

vCJ"l'U~tl'!Je:J-:Ie:J'UmlJL1"1LL'U'U1l.J~mdv~ (Discrete Time-Series Data) 1~v~11 tl\1~ 1-ffm1l.lffi'U 
" " , 

m~~lJlJ1flfl'"h 250 LMVI L ~e:J 1 m~fl11lJ"~L~CJ~'!Je:J~fl~'U 1 vJ~1L Yiv~Y'Ie:J~e:Jm~ll11 tlLLtl"c.J" (lJ1JV1~ , 

1 Y'lfi1G'11 'Ul1t1, 2552) ~1'U(;)1LL l1U~m~~~~11 vJ~1\l~LLU~V11lJ"'n'l!tru~'!Je:J~~'U~m~vi1-:~1'U'lle:J-:!G'1lJe:J-:! 
LU'U\1"'n ~UCJlJ 1-fffiv ~~'U'Un1~11-:ilJi1LL\1U-:1~11 vJvhG'11n" 10/20 ( 10/20 International System) 

~-:l.fl1Y'I~ 8 L~v1~m~1Lfl~1~'1-1LL"~m~LLtl"c.J"Vl~~n'U (Niedermeyer & Lopes da Silva, 2004 

e]1~t1~1'U lJ'UVl~ 1Y'Ifi1G'11'Ul1v, 2552) 

n .... .. 
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l?lt1.:J~~\i1 L ~lJ~'U fl11lJ?I.:J"!Jti.:Jfl~'U L 'Vll'l1n~~ ~.:J L ~lJ~'U hJ L fiv.:J LL~?ilJti.:JtJ~L 1ru~i1fl~'Utl\i1'U1'UlJ1n 
" 

~.:Jci1'U 1l-1rumJ~"'lJt~.:Jci1'UYi~V'J"Je:J'U~" fl e:J'h Vin-&L vhJ'U LL~"'lJe:J.:JtJ~ nru~'U~L~moffe:J.:J ntJ 
., " 

o C11 ~ d II II " I 4.J tJ'V il I II _,J 
n "J~tl1'U m"J"Ue:J.:J fl11lJ ~ 1"!J ru~ fl~ n'VitJ fl "'UL 'Vll'l1 m v ~~ U'll1.:J"!Je:J.:J n 1 "J"JtJ "J"!JtllJ" ~~ e:J v 'U"ll1.:J 'Vl e:J.:J fl"'U 

" " " 
L'Vll'l1 ~.:JLU'U-d1.:J~Ltl'UL'Vl1"J'Utl" fle:JiLVin-5 (Entorhinal Cortex: EC) (.rn'Vi~ 11) ci.:Jm~LL"'\h~"'1'VlLoU1 

cifle:Ji'U LLe:JlJ Ll.Jil"' 3 'lle:J'I~Ul tJ LLfllJU"' ci1'U'll1'1'lle:J'I m"JnoUe:JlJ"n"tJA'UlJ1~~e:Jci~~ ~"'.:J"'~'lle:J'Ifl~'U 
" '\J '\1 '\1 '\1 , " , 

Emorhlnal con x 
Perlrtunel and perahipp cempel cortices 

a"V'I1Btl1i~ (Alpha Desynchronization: Alpha ERD) l-1lJ1tJi1'1 fl~'UeJ"V'J1~i1 
.., 1 I ..,.. "" • I .., • I .. 

fl11lJ"'.:J'lle:J.:Jfl"'U"~".:J YitJ 'U"ll1.:J'Vl"lJI'l1 l.J"J uLLtJtJn1"J"~".:J'lle:J.:Jf111lJ"'.:J'lJ€l.:Jfl~'U 2 "J uLLtJtJ fl€1 
" " " " 

a"V'J1"J~~tJ~1Btl1i~ (Lower Alpha ERD) LU'Ufl~'U~e:J~L'U-d1.:J'lle:J.:JeJ"V'I1"J~~tJ~1 1 

LL"~ 2 ("ll1'1fl11l.J~tl"J~l.J1ru 6-10 LMI'l) "n~ru~'lle:J'Ifl~'Ui1m"Jm~~1mU'U1.:Jn11.:J~.:J~"J~~ L~tJ1oUe:J.:J 

tltJfl11lJ"''Uh (Attentional Demands) 

a"V'J1"J~~tJ~.:JBe:J1i~ (Upper Alpha ERD) LU'Ufl~'U~e:J~L'U-d1.:J'lle:J.:JeJ"V'I1"J~~tJ~.:J 
('ll1'1fl11l.J~tl"J~mru 1o-12 LMI'l) "n~ru~m"Jm~~1tJ'lle:J'Ifl~'UtJ'U~"j~~~~n'lle:JtJL'll~'~~\i1n~ YitJ 1'U 

"J~WJ1.:Jn1"J~1LU'Un1"J~L~V1tltJUtl1lJfl11lJl-1lJ1tl (Semantic Processing demands) "ll1'1L1m1'Um"J 

Lfl~Bm{~~~LLI'ln~1.:Jtl'UI'l1lJ"lloU~'lle:J.:Jfl~n"J"JlJ~n"J~l?)'U"'l.Je:J.:JLL"~~.:JL~1 LL~~~i1"n~ru~L\l'Vi1~ 3 , 
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Cognition 

. Emotion 

• Vlaual·parlatal 

r Visual·temporat 
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d dd QJ Q.Jt.l q Q 

JlTV'l'Vl 13 &UJ'El.:J'VlbmJ'Jfl'Uf111'fU'iVI'UI?l'i fl) 'U'i'ElV~bbl..I'U bb'Elb'itl (Brodmann Area: BA) 'IJ) m~ 
" 

~ dd OJ evil c:1 

?ll..l 'El.:Jm b 1 ru'Vl bfl m fl'U m 11m V~'U 1?11 
" 

oU1-:Jstl1tl (Left Frontal Cortex) G'i1'UVIU1'1J'El.:!'I!Yh~v1 b'Vll..I1~1'El~ h-r?l (STG) '1!~11l..I1~'U'El~ h-r?l 
" " 

(SMG) bb~~G'l1'UVI~.:J'IJ'El.:JG'll..I'El.:JG'i1'U'Ilii''U (Posterior Temporal Area) mnn110VIqj~hJ1~bU'U 

i!nV~'UI?l~ bbi?11~~'UA11l..lbbl?lfl~1-:J'El~1.:~iiilmh~'ru'V11-:J?l~~ G'l1'U1Ubb'U'Uf111m~~u?ll..I'El.:J1uL~fllil~ 
u " ' 

fl~1tlfl~.:~n'Urn'VIru bbl?l"lub~nlil~ bJ~'Um'im~~'U~'U~nru'l!~'i1l.J1~u'tl~ 11il-r?l (SMG) ?ll.Jm'lin'li'1v 
'U .., "' 'U 

(STG) (Koelsch, Fritz, Schulze, Alsop, & Schlaug, 2005) 
.:11 I 0 ~ 

~a~v~~'U~~~vA11~~1~WZA~ 

V~ul?l~ nm tl'Uifi m1 b Vttim-J 11 ~ LnV~m'il..lru~iiu1~~'V15m~ bb~~ b uu?t1 n~l.J1 n~ ?t V~ifiVtti.:~ 
' 

(Johnsen et al., 2009) f111~mn'VI~1tJ 1 b~'El.:Jbb?lV~.:J1~Li1u11 f111~-:JVI'UI?1~~~-:J~'Elh lil~fl'i~~'U 
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i~th~~1Yl~LMEJ1oU€l.:ltl'Un1~1~-ru·n:rr~ (Reward Pathway) (Koelsch, 2010) ~.:l~·m1~iim~"v1~.:1 

Llilthii'UL ~lJ~'U (Menon & Levitin , 2005) ~.:~vh 1 ~iim~u-ru~1'lltl.:l\llilL ~tllJ~€l"'ruru1ru 
' u u 

(Synaptic Plasticity) (Jay, 2003) 'Uvmnndm~Yl.:~lil'U~~~u~n 1 ~Lnlill"n1lJ~'UL~'U"v1~v~'U~1 

(Arousal) \1~1um~~'Um~l'i1.:!1'U'llv.:itl1'U~lJv.:i (Brain Stem) l'i11~iim~"v1~.:1~1~~vu~~~1Yl~'U '1 

LlilmU~1~'Uv1afiLtJ'V'IYltJ LoU1~~~'V'I~v'UVi'~ Rv1L-vino6L~lJ~'U ;~n~1n~~n~11dll1iim~"v1~~tlilu1ii'U 
" 

LL~~'Uv{afiL'UWYl'U1'U~~~'U~15~U1'Un~1~ \J~l'i11~fl111J~1'llru~f11il~~'U (Ashby et al. , 2002) ii 

~1EJ~~LBEJiil'llv~n~1n~1~ '1 ~.:~d 
1. m~m~~'Ui~u~~~1Yl~LMEJ1oUv~num~1~-ru~1~1~ (Reward Pathway) L~v1~Vl~ 

lil'U~~~-w~~t) h\1~ 1 um~m~~'Un1~"v1~~ LlilU1ii'U LlilEJ 1·~\~'UYI1~~L~tJn11ffi'il~lJtln (Mesolimbic 
' 

Pathway) Llilm1'Umv~ L~nLlJ'UYlv~ LLVL~EJ (VTA) ;~v~L'U~lJv~~1'Un~1~ (Midbrain) \J~"v1~~ 

LlilU1ii'U lJ1n1~~'Uti1Lfl~tJ~ v~lJL'U'U~ (Nucleus Accumbens: NAc) ~~LU'U"v1U~1'U~'U~~lJv~~ 
' 

LMEJ1oUv~num~m'Um~'llv~m~1~-ru~1~1~LL~~~~L~1~m~~'U1~Lnlilm1lJ.W.:~~v1\J (m~~ 14) 
' 

(Menon & Levitin , 2005) LL~1\J~iim~~~"'ruru1ru~v1uf!~LJ'UYI~v~ ~1~\illJ (Ventral Pallidum) 
u u ' 

~v~L 'UL'U.a'~LLn~Ln~tJ (Basal Ganglia) LL~1~~"'qjqj1n.l~v 1 ufi'~iiL~tJ~ lilv{'i!v~ ii1Lfl~t!t'l (Medial 

Dorsal Nucleus) 1 'UYI1~1lJ~ LL~~~IilYl1EJ\J~~~"'qjqJ1ru1 U~~~v.J~v'UYl~ flv{L-vino& (Berridge, 

2003) ~1"v1-ruu~~~'Un1~cU~\J~m~~'Uii1Lfl~tJ~ v~lJL'U'U~ (NAc) \J~LU'UU~~~um~ru~l'i11~Lnlil 
' 

1"111lJ~'Un~'U1'U L~~lilL~~'U (Koelsch, 2010) 
' 

(VTA) 

ventral 
tegmental ..... 
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LY-ll"l'VInj.r\l~iJ~~lJ1'0J1nLti?IL(?)'jb'OJ'l.l (Estrogen) ~1CJ (Maclusky, Hajszan, Prange-Kiel, & 

Leranth, 2006; Garcia-Segura, 2009) 

~1'1.Jf11'jPifn~.n 1 '1..1~(?)1-VlVI~ti..:JV..:Jit ~L ~'1..111 f11'jl4..:JVJ'l.I(?)~'OJ~m~~'l.l 1 ~lJf11'jVI~..:J 
' 
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bm'l.l ~'j~ U'"lbL'Vl<jVJn bL'I'JflL(?)eJ1 (BDNF) 1'1..11~hJ'V11~1lJ?I (Hypothalamus) ?ll.JB..:J~TU 

Y-l~'\'J'jeJ'l.IVJ" flv1LVin'li (PFC) viJnV~1m (Amygdala) bb"~~ult.Jbbfll.l'U?l (Hippocampus) L~l.l~'l.l 

(Angelucci et al., 2007; Li et al., 2010) ~..:~-d·:w~..:Jb?l~lJf11'j~1CJ'VleJV1~'1J'1J1ruth~?11'Vl vh1~L'~~" 

th~?11'VllJf11'j~'lJ~1 bb"~vh 1 ~bflVl"eJ..:Jb'Vlell.J 1 Y-lb'Vl'l.lbVlf.lbBi'l.l (LTP) b~l.J~'l.l (.n'U1~ tJ~'j1fllJ(?)'j~n", 
' " 

2546-2548) 'j'"JlJoX..:Jbb?IV1..:J1~L~'l.l11 lJf11'jb'OJ~qj'lleJW1lmh~?11'Vl (Neurogenesis) u~nruflv11d 

bbvlJLl.JU?l 1 (CA 1) flv1u bbvl.lll.lu?l 2 (CA 2) bb"~flv1u bbvl.lll.lu?l 3 (CA 3) ~vtJL'l.l~tfitJLLfllJU?l 
" " " 

(Hippocampus) L~lJ~'l.l ~..:JLtl'U~..:J~1btl'l.l~'!i1CJfl..:JH~..:~m~mub~tJ'Ufbb"~f111l.l~1~t.ln~ (Kim et al., 

2006) (m'V-lVI 18) 

4. f11'jl4..:JV1'l.I(?)~'OJ'U()..:J'j~~u~vh1~i~n'VI'U11 (Shiver or Chill) (Panksepp & 

Bernatzky, 2002) ~'"lhL~'l.ILL 'j..:J lJf11'jb tJ~CJ'l.ILLU"..:Je:JruVI.niJ1 'U'h..:~mCJ b tl'l.I~..:J~U..:JtJBn()..:~m1l.l 
' " 

~'U~'"l'V11v~'Ub~'U~bnV1~'U'OJ1m~uutJ'j~?f1'VleJ(?)L'U~ (Autonomic Arousal) (Gabrielsson, 2001 

cited in Rickard, 2004) L~eJ..:J'OJ1niJm'jm~~'Ub'j~f1~11 '\'Jv1Ll.Jotl'U (Reticular Formation) 'lleJ..:J 
' " 

tl1'l.l?ll.lv..:J (Brain Stem) vi11~iJf11'jVI~..:J?f1'j~eJU'j~?f1'Vl~b~moffv..:~vci1..:~1.i'vCJ 4 'l!UVI ~v uv1B~b'l.lt.lVJu 

(Norepinephrine) B~b'l!~"1fl~'U (Acetylcholine) b'llh1'V1U'U (Serotonin) bb"~~?f(?)1lJ'U (Histamine) 

bb~'OJ~b1.i''Ub\JY-l1~'Uv1B~b'Ut.lVJu (Norepinephrine) b~eJ..:J'OJ1n1"fi'?l ~~L~tJ?l (Locus Coeruleus) ~ 

v~1 'Utl1'U?llJB..:J (Brain Stem) 'OJ~~~(?)?f1'j~eJtJ'j~?f1'Vl'lfUV1-d'mn~~V1 bb"~iJm'j'VI~..:J 1t.Jv..:~~1'1..1~1..:J 1 

 
 
 



 
 
 



 
 
 



• 

• 

• 

• 

• 

58 

LJsteoer Usteoer Listeoer 
Chill-Music -~ Le\·el 1 • ~ Leul2 ' ~ Level3 • H Chilli 

VIolation of : axpec:tan- Chill General Raising of 
clas or personality: t.mllarHy • attention for 
beginning i with a musJc and 
of Reward musical bodily 
something dependant style response 
new e.g. 

Not Ustenlng 
sensation- context 

entry of a seeker 

I 
voice/choir 

; special 

' 
qualities In 
loudneas 

I Dlr·ecl arouaal of alttnlloa 

I II ·····························~ Example: ~aarabam-call" 

m~~ 19 ~'lfi1'Hn~fl11lJ~~nVItJ11 (Shiver or Chill) ~bil~~1m~tJ\I~tJ\91~ (Grewe et aL, 2007) 
\J 

&11wrunwtJ~~Li1tr:h~tJ\91~~~\Ibb,hvh 1 ~Lil~fl11l-l~\I~B hVI~ew111 ~Lil~fl11l-l 

G'ltJ m'ltJTu b ~~~ b ~~tJ ~1l-l~..:Jm~~tJ 1 ~Lil~m1l-l~tJ~1VI~B~tJb~tJ b tJtJ nwtJ~~ LiJtJL~ennum~l-1 w , , 

vmmn (Positive Affect) bbU\IbbWvm1tJm~i'~bUtJ 3 n~l-1 1~bbrl m~th~blJtJfl11lJ~~n~1tJ 
, \J 

\91tJbB\I m~th~ biJtJ~')~ m~l-1 b~B n~l-1~1B~1\11~-rm1\li'G'l bbG'l~m~1~tJ5il~V1\91BUG'ItJB\I'UB\I 

~1\lmm~B~~n~\l~t~h (Berridge, 2003) bb~m~1~~ilvl-11-ffut~v1tJ·:ntJ1~v~L~mnu~tJ\91~ ~B 

m~tJ~~Li1tJfl11l-l~~ n~1tJ\91tJ LB\1 bbG'l~m~1~tJfiil~m\91t~UG'ItJB\I'UB\1~1..:J mv b~B~~n~\I~B 1 ~ il 
\J ~ \J 

" ., " ., 
~1tJG'l~beJtl~~\ltJ 

L m~tJ~~ blJtJfn1lJ~~n~1tl\91tJbB\Ib~tl 1 otll-11\91~1~tJ~~l-11WI'h (Rating Scale) VI~B 

bbUUG11~1~~1tln1~ (Checklist) bUtJ1fi~1-ffntJB~1..:Jn11'l'U11\I bb(l~bfl~B'llit~ffioff1~iJB~~1tJ1tJlJ1n 
\J 

ii~..:Jm~i'~~ru~mtru~b~m (Single-Item Measures) bbG'l~m~i'~VImv~ru~n~ru~ (Multiple-Item 

Measures) (Larsen & Fredrickson, 2003) 

m~i'~flru~n~ru~b~m (Sinole-ltem Measures) bUtJm~1~fl11lJ~~n~i'i~t~m~l-lru1~ 
, ~ \J 

m~l-IWVI~\1 ?hw•h\91t~um~b UtJV11\Ib~Bn'Vl1\lb~tl1 (Unipolar) L'!ltJ 1l-!Lm5bntJ{i\11m5l-!1n~~~ 

VI~B'Vl1\lb~BnG'IB\I'Vl1\l (Bipolar) b'lltJ hl~\l~t~h{i\1~\I~Bh l1n~~1-ffm\91~i'~bbUU~b~i'Vl (Likert 

Scale) ~~~u 5, 7 VI~B 9 fl~bbtJtJ (Larsen & Fredrickson, 2003) 

m~i'~VImv~ru~n~ru~ (Multiple-Item Measures) tJ~~nBU~1tl ~1tln1~'UB\I 

l'i1flru!ilwvl~t~5U1m~mnum~l-IW m~~~i'~bUtJbbUUG11~1~~1vm~ (Checklist) ffi~n~l-1~1B~1\I , , 

 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 



 
 
 




