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Nom de lÕŽquipe :  ReprŽsentations Musicales     

Acronyme  : RepMus      

 

Nom du directeur  pour le contrat en cours :  GŽrard Assayag  

Nom du directeur pour le contrat ˆ venir  :  GŽrard Assayag  

 

 

On dressera la liste des produits de la recherche  et des activitŽs de recherche  en respectant les indications  
de nombre et de prŽsentation  donnŽes dans le dossier dÕautoŽvaluation . 

LorsquÕune unitŽ nÕest pas concernŽe par un type de produit de la recherche, parce quÕelle nÕen compte aucun 
dans ses rŽalisations ou quÕils ne rel•vent pas de son domaine de compŽtences, elle prŽcise que cette rubrique est 
Ç sans objet È pour elle.  

Dans le cas des unitŽs pluri-Žquipes, lorsque des produits sont communs ˆ plusieurs Žquipes de lÕunitŽ, ils sont  
regroupŽs ̂  part dans la rubrique concernŽe . 

Dans le cas de publications cosignŽes par plusieurs personnes, la liste de tous les auteurs sera Žtablie, exceptŽ 
lorsque le nombre de co -auteurs sera supŽrieur ˆ la quinzaine. Les noms des membres de lÕunitŽ de recherche, de 
lÕŽquipe interne ou du th•me seront soulignŽs dans la liste d es co-auteurs . 

Pour les personnels recrutŽs au cours des cinq derni•res annŽes, les produits et les activitŽs rŽalisŽs dans leur 
unitŽ de recherche dÕorigine seront mentionnŽs dans une liste sŽparŽe.  
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I. PRODUITS DE LA RECHERCHE 

1. Journaux / revues 

Articles scientifiques  

2017  
"#$ %&'()*)!+,(-(.!/01)&!/23-4('(.!564)'0('2!7&8,9!/!:&;(*<!3=!>(71&1()-!=31!?)&*@4(;)!A3;BC4)1 @&--(-4)0!A3;B3-(4(3'!('!D&6E!

F3C1'&*!3=!G)H!DC-(8!?)-)&18,.!IJ#K.!!LMN#O9PL@QPE!
"I$ FR1S;)! G(T&.! D&18! A,);(**()1.! +R1&10! /--&<&2E!U;B134)V9! ('4130C8('2! -8)'&1(3-! ('43! ,C;&' @83;BC4)1! ;C-(8!

(;B13W(-&4(3'E!/AD!A3;BC4)1-!('!5'4)14&(';)'4.!IJ#K.!X#JE##LQYPJIIMPQZE!X,&*@J#P[J#MPZ!
"P$ %(;(41(!\3C8,).!FR1S;)!G(T&.!/*)6!A,)8,(*).!F)&'!\1)--3'E! A3;BC4)1@&(0)0!A3;B3-(4(3'!3=!DC-(8&*!]138)--)-E!F3C1'&*!3=!

G)H! DC-(8! ?)-)&18,.! ^&<*31! _! :1&'8(-! N?3C4*)02)O.! IJ#K.! LM! N#O.! X#JE#J[JYJ`I`[I#QEIJ#ME#IPJ#PMZE! X,&*@
J#PKJK`IZ !

"L$ FR1R;()!+&18(&.!^,(7&C4!A&1B)'4()1.!F)&'!\1)--3'E!U'4)1&84(W)@A3;B3-(4(3'&*!/C4,31('2!3=!a3C'0!aB&4(&*(b&4(3'E!F3C1'&*!3=!
G)H!DC-(8!?)-)&18,.!^&<*31!_!:1&'8(-!N?3C4*)02)O.!IJ#K.!LM!N#O.!BBEIJE!X#JE#J[JYJ`I`[I#QEIJ#ME#IPJMPIZE!X,&*@
J#LMKJ[JZ !

"Q$ A310()1.!^E.!5-*('2.!]E.!>)cb)13H(8b.!:E.!d(-83.!FE.!eC&0&,(.!/E.!D&14('-.!AE!&'0!]&H*3H-T(.!FE!]1)0(84('2!4,)!)83*32(8&*!fC&*(4<!
-4&4C-! 3=! ;&1(')! )'W(13';)'4-! =13;! )%G/! ;)4&7&1830('2! 0&4&! C-('2! -CB)1W(-)0! ;&8,(')! *)&1'('2E!C48;A<42.4:+9$
(1;.41.$D$).1B4<9<,EE!F4$3A.GG!

2016  
"M$ %(;(41(!\3C8,).!FR1S;)!G(T&.!/*)6!A,)8,(*).!F)&'!\1)--3'E! A3;BC4)1@&(0)0!A3;B3-(4(3'!3=!DC-(8&*!]138)--)-E!F3C1'&*!3=!

G)H!DC-(8!?)-)&18,.!^&<*31!_!:1&'8(-!N?3C4*)02)O.!IJ#M.!X#JE#J[JYJ`I`[I#QEIJ#ME#IPJ#PMZE!X,&*@J#PKJK`IZ !
"K$ FR1R;()!+&18(&.!^,(7&C4!A&1B)'4()1.!F)&'!\1)--3'E!U'4)1&84(W)@83;B3-(4(3'&*!&C4,31('2!3=!-3C'0!-B&4(&*(b&4(3'E!F3C1'&*!3=!

G)H!DC-(8!?)-)&18,.!^&<*31!_!:1&'8(-!N?3C4*)02)O.!IJ#M.!X!#JE#J[JYJ`I`[I#QEIJ#ME#IPJMPIZE!X,&*@J#PKJK`IZ !
"[$ F3'&4,&'! ]&-8&*().! D&14('! ]34()1.! ^&1&-! V3H&*(H.! F)&'@>3C(-! +(&W(443.! e*(W()1! D(8,)*.! )4! &*EE!%)W)*3B;)'4&*! %)-(2'! 3=!

a<'4,)4(8!\&84)1(&*!/18,(4)84C1)-!7<!D31B,32)')4(8!5'2('))1('2E!/Aa!a<'4,)4(8!\(3*32<.! /;)1( 8&'!A,);(8&*!a38()4<.!
IJ#M.!Q!N[O.!BBE[LI@[M#E!X#JE#JI#Y&8--<'7(3EQ7JJILMZE!X,&*@J#PQLKQKZ!!

"`$ :*31)'4!F&8fC);&10.!>C8!a)23C=('.!FR1R;()!%(;('3E!:eINX.g#.hO!3'!0&4&!41))-.!0&4&!41))!&C43;&4&!&'0!71&'8,('2!W)8431!
&00(4(3'!-<-4);-EE!>32(8&*!D)4,30-!('!A3;BC4)1!a8()'8).!>32(8&*!D)4,30-!('!A3;BC4)1!a8()'8)!/--38(&4(3'.!IJ#M.!#I!
NIO.!BBEPIE!X,&*@JJKM`IL`WPZ!

"#J$ !"#$%&'()#*+",-(./00"1'2(34'*"5(6$1-2(7851@>3C(-!+(&W(443E!:(1-4!-4)B-!43H&10!);7)00('2!1)&*@4(;)!&C0(3!83;BC4('2!('!
/'4)-83=3E!!"#$%&'( )*( +%,*-./0&1/2%( )*( 3$egado	 (Investigación,	 Interdisciplina,	 Innovación),	 Pontificia	 Universidad	
A&4i*(8&!0)!A,(*).!IJ#M.!M.!X,44B9YYH)7E('2EBC8E8*Yh(B1)Y-(4)Yc3C1'&*ZE!X,&*@J#IQKQILZ!

"##$ A*);)'4! ]3'8)*)4.! :*31)'4!F&8fC);&10E!D30)* @\&-)0!^)-4('2!=31!\C(*0('2!?)*(&7*)!?)&*4(;)!U'4 )1&84(W)!DC-(8!a<-4);-E!
a8()'8)!3=!A3;BC4)1!]1321&;;('2.!5*-)W()1.!IJ#ME!X,&*@J#P#L`M`WIZ!

"#I$ :*31)'4! F&8fC);&10.! A*R;)'4! ]3'8)*)4E! /'! /C43;&4(8! ^)-4! :1&;)H31T! =31! U'4)1&84(W)! DC-(8! a<-4);-E! F3C1'&*! 3=! G)H!
DC-(8! ?)-)&18,.! ^&<*31! _! :1&'8(-! N?3C4*)02)O.! IJ#M.! LQ! NIO.! BBE#[E!
X,44B9YYHHHE4&'0=3'*(')E83;Y03(Y=C**Y#JE#J[JYJ`I`[I#QEIJ#ME##KPKJKZE!X,&*@J#IKLJPQZ!

"#P$ :*31)'4!F&8fC);&10.!D(8,&)*!?C-('3H(48,E!e') @W&1(&7*)!83'4)64@=1))!,)02)!&C43;&4&E!F3C1'&*!3=!A3;BC4)1!&'0!a<-4);!
a8()'8)-.!5*-)W()1.!IJ#M.!X#JE#J#MYcEc8--EIJ#ME#JEJJMZE!X,&*@J#LIMMIMZ!

"#L$ /*)6&'01)!]3B3==.!A&1*3-!/23'.!D31)'3!/'01)&44&.!/'01R)!5,1)-;&''E!:13;!V @G)4-!43!]V@G)4-9!/!A&4)231(8&*!/BB13&8,E!
])1-B)84(W)-!3=!G)H!DC-(8.!G)H!DC-(8.!U'8E.!IJ#M.!QL!NIO9Q@ML!!

"#Q$ D31)'3!/'01)&44&E!/BB138,)-!;&4,R;&4(fC)-!)'!4,R31() !;C-(8&*)E!DC-C12(&!9!&'&*<-)!)4!B1&4(fC)!;C-(8&*)-.!50E!5-T&.!
IJ#ME!X,&*@J#LM#IPJZ!

"#M$ +1(231)!\C1*3(C.!/1-,(&!A3'4.!A*);)'4!]3'8)*)4E!/!W(-C&*!=1&;)H31T!=31!0<'&;(8!;(6)0!;C-(8!'34&4(3'E!F3C1'&*!3=!G)H!
DC-(8!?)-)&18,.!^&<*31!_!:1&'8(-!N?3C4*)02)O.!IJ#M.!X#JE#J[JYJ`I`[I#QEIJ#ME#ILQPLQZE!X,&*@J#P`JQJIZ E!

[17] Toro M., Rueda C., Agon C., Assayag G. (2016), ÒGELISP : A Framework to represent musical constraint 
satisfaction problems and search strategies". Journal of Theoretical & Applied Information Technology , vol. 86, 
n_ 2. Journal of Theoretical & Applied Information Technology , vol. 82, n_ 1.  

[18] J Pawlowski, F Lejzerowicz, L Apotheloz-Perret-Gentil, J Visco, P Esling. Protist metabarcoding and 
environmental biomonitoring: time for change. European journal of protistology 55, 12-25 

2015  
"#`$ /23-4('(.!/E.!+,(-(.!%E!j/!D&6!>(71&1<!=31!DC-(8&*!G34&4(3'!&'0!A3;BC4)1@/(0)0!A3;B3-(4(3'j.!A3;BC4)1!DC-(8!F3C1'&*.!

IJ#Q!W3*EP`.!'kI.!BBE##@IK!"&23-4('(9,&*@J#IMLLQP$!,44B-9YY,&*E('1(&E=1Y,&*@J#IMLLQP!
"IJ$  \)123;(.! DE! +E.! :&771(.! :E.! /'01)&44&.! DE! jl)<! D&4,-! m!D30n*)-! =31;)*-! )4! 83;BC4&4(3'')*-! &C! -)1W(8)! 0)-! \)&4*)j.!

d3*C;)m.!IJ#Q!"7)123;(9,&*@J#IMPPPM$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J#IMPPPM!
"I#$ \(23.! >E.! +,(-(.! %E.! aB(8,)1.! /E.! /'01)&44&.! DE! j?)B1)-)'4&4(3'! 3=! DC-(8&*! a41C84C1)-! &'0! ]138)--)-! ('! a(;B*(8(&*! A,310!

aB&8)-j.! A3;BC4)1! DC-(8! F3C1'&*.! P`NPO9##@IK .! IJ#Q! "7(239,&*@J#IMPI``$! ,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@
J#IMPI`` !

"II$  A,);(**()1.! DE.! G(T&.! FE! jj! o41&'2);)'4! ;C-(8&*! j! 9! *)-! cC2);)'4-! 0)! 23p4! 0)! \ )1'&10! >C7&4! q! B13B3-! 0C! *32(8()*!
0r(;B13W(-&4(3'! U;B134)Vj.! A&,()1-! 0r)4,'3;C-(83*32().! IJ#Q! W3*EI[.! BBEM#@[J! "8,);(**()19,&* @J#IMIQ`I$!
,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J#IMIQ`I !
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"IP$ :1)C'0.! /E.! /'01)&44&.! DE.! +(&W(443.! FE@>E! j>&44(8)@7&-)0! &'0! 43B3*32(8&*! 1)B1)-)'4&4(3'-! 3=! 7('&1<! 1)*&4(3'-! H(4,! &'!
&BB*(8&4(3'!43!;C-(8j.! /''&*-!3=!D&4,);&4(8-!&'0! /14(=(8(&*!U'4)**(2)'8).! IJ#Q!W3*EKP.! 'kP@L.!BBEP##@PPL!"=1)C'09,&*@
J#IQM[QL$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J#IQM[QL!

"IL$ G(T&.!FE.!A,);(**()1.!DE!jU;B13W(-&4(3'!;C-(8&*)!,3;;) @;&8,(')!2C(0R)!B&1!C'!-8R'&1(3!4);B31)*j.!^)8,'(fC)!)4!a8()'8)!
U'=31;&4(fC)-.!IJ#Q!W3*EK@[.!'kPP.!BBEMQ#@M[L!"'(T&9,&*@J##JK#`L$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J##JK#`L !

"IQ$ d(-83.! FE! /E.! /B34,R*3b@])11)4@+)'4(*.! >E.! A3103'()1.! /E.! 5-*('2.! ]E.! ](**)4.! >E.! ]&H*3H-T(.! FE! j5'W(13';)'4&*! D3'(431('29!
U'=)11('2! 4,)! %(&43;! U'0)6! =13;! G)64@+)')1&4(3'! a)fC)'8('2! %&4&j.! 5'W(13';)'4&*! a8()'8)! &'0! ^)8,'3*32<.! IJ#Q!
W3*EL`.!'k#P.!BBEKQ`K@@KMJQ!"W(-839,&*@J#ILQ#QM$!,44B9YY,&*ECB;8E=1Y,&*@J#ILQ#QM!

"IM$ Toro M., Rueda C., Agon C., Assayag G. (2015), \NTCCRT : A Concurrent Constraint Framework for Soft Real-
Time Music Interaction". Journal of Theoretical & Applied Information Technology , vol. 82, n_ 1.!!

"IK$ >)cb)13H(8b.! :E.! 5-*('2.! ]E.! ](**)4.! >E.! s(*0('2.! ^E! /E.! \*&8T.! VE! %E.! ]&H*3H-T(.! FE! jl(2,@4,13C2,BC4! -)fC)'8('2! &'0!
;31B,3*32<! B)1=31;! )fC&**<! H)**! =31! 7)'4,(8! ;3'(431('2! 3=! ;&1(')! )83-<-4);-j.! a8()'4(=(8! ?)B314-.! IJ#Q! W3*EQ.!
BBE#P`PI!"*)cb)13H(8b9,&*@J#ILQ#PQ$!,44B9YY,&*ECB;8E=1Y,&*@J#ILQ#PQ !

"I[$  5-*('2.! ]E.! >)cb)13H(8b.! :E.! _! ]&H*3H-T(.! FE! NIJ#QOE! /88C1&4)! ;C*4(B*)6('2! &'0! =(*4)1('2! =31! ,(2,@4,13C2,BC4! &;B*(83'@
-)fC)'8('2E !H-19.;1$+1;5G$A.G.+A1B.!IJ NQO.!IQ#P@IQILE!

2014  
"I`$  \)123;(.!DE.!F&0&'b&.!?E.!]314&*C1(.!/E.!t!u'&!2)3;)41(bb&b(3')!0)**3!-B&b(3!0)2*(!&88310(!v.!U4,&8&9!d(&22(3!')**&!a8()'b&.!

IJ#L.!'k!P.!BBE!PP@LM!
"PJ$ >E! \(23.! /E! aB(8,)1E! a)*=@/--);7*<! 3=! DC-(8&*! ?)B1)-)'4&4(3'-! ('! D+a.! U'4)1'&4(3'&*! F3C1'&*! 3=! u'83'W)'4(3'&*!

A3;BC4('2.!W3*E!#J.!'k!P.!IJ#L.!BEI#@̀IPME!
"P#$ \(23.!>E.!/'01)&44&.!DE.!t!/!+)3;)41(8&*!D30)*!=31!4,)!/'&*<-(-!3=!]3B!DC-(8!v.!a3'C-.!IJ#L.!W3*E!PQ.!'k!#!
"PI$ \*38,! +E.! t! >w(;B13W(-&4(3'! 83;B3-R)! 9! C')! C43B()! =1C84C)C-)! 'R)! &W)8! *&! ;C-(fC)! ('4)1&84(W)! N#`KK@#`[QO!vE!?)WC)!

:1&'83B,3')!0rU'=31;&4(fC)!DC-(8&*)E!a)B4);71)!IJ#L.!W3*E!L!
"PP$ \1)--3'! F)&'.! +(&W(443! F)&'@>3C(-.! /! ?)&84(W)! 564)'-(3'! 3=! 4,)! eB)'DC-(8! d(-C&*! ]1321&;;('2! >&'2C&2)E! F3C1'&*! 3=!

d(-C&*!>&'2C&2)-!&'0!A3;BC4('2E!IJ#L.!W3*E!L.!'k!IQ!
"PL$ A,);(**()1!DE.! ]3C8,)*3'!FE.!FC*()'.! /E.!G(T&.!FE.! t!>&!83'41&;R41(8(4R!0&'-! *)-! ;C-(fC)-!41&0(4(3'')**)-!&=1(8&(')-! )4! -3'!

1&BB314!&C!c&bbv.!/'4,13B3*32()!)4!-38(R4R-.!IJ#L.!W3*E!P[.!'k!#.!BBE!#JQ@#PK!
"PQ$ +(&W(443.!FE>E.! t!?)'83'41)-! '&4(3'&*)-!0)-! -<-4n;)-!83;B*)6)-! IJ#I! x!5'41)4()'-!0)!an4)!9!83;B4) @1)'0C!0)-!c3C1'R)-!

0rR4C0)!0C!?GaA!v.!G&4C1)-!a8()'8)-!a38(R4R-.!a)B4);71)!IJ#P.!'k!I#.!BBE!P#Q@PIK!
"PM$ G(T&.! FE.! A,);(**()1! DE.! t! U;B13W(-&4(3'! ;C-(8&*)! ,3;;)@;&8,(')! 2C(0R)! B&1! C'! -8R'&1(3! v.! ^)8,'(fC)! )4! a8()'8)!

U'=31;&4(fC).!%R8);71)!IJ#L.!'k!PP.!BBE!MQ#@M[P !
"PK$ ]&H*3H-T(.!FE.!5-*('2.!]E.!>)cb)13H(8b.!:E.!A)0,&2)'.!^E.!_!s(*0('2.!^E!/E!NIJ#LOE!5'W(13';)'4&*!;3'(431('2!4,13C2,!B134(-4!

')64@2)')1&4(3'! -)fC)'8('2! ;)4&7&1830('29! &--)--('2! 4,)! (;B&84! 3=! =(-,! =&1;('2! 3'! 7)'4,(8! =31&;('(= )1&!
83;;C'(4()-E !"<9.1-9+A$C1<9<,E$#.G<-A1.G.!&INMO.!##I@̀##LJE!

2013  
"P[$ !/'01)&44&.!DE.! t!u')! ('4130C84(3'! ;C-(83*32(fC)!q!*&!1)8,)18,)! ;&4,R;C-(8&*)!9! fC)*fC)-! )'c)C6!RB(-4R;3*32(fC)-!v.!

A(18C(4.!IJ#P.!BBE!Q#@MM!
"P`$ !/**3;7)14.! /E.!%)-&('4) @A&4,)1(').!DE.! /--&<&2.!+E.! t! ^3H&10-!&'! l<71(0!^);B31&*! ]&1&0(2;!=31!DC-(8&*!A3;B3-(4(3'!

&'0!])1=31;&'8)9!^,)!A&-)!3=!DC-(8&*!U'4)1B1)4&4(3'!v.!A3;BC4)1!DC-(8!F3C1'&*.!IJ#P.!W3*E!I.!'k!PK.!BBE!M#@KI! !
"LJ$ /<&1(.!DE.! t! :31;&*!83'W)12)'8)!7)4H))'! ;)*30(8!83;B3-(4(3'!&'0! /1&7(8!B13-30<!v.!F3C1'&*!3=!G)H!DC-(8!?)-)&18,.!

IJ#P! !
"L#$ D&44(&! +(C-)BB)! \)123;(.! /01(&'3! \&1&4n.! >C8&! >C03W(83E! %)W)*3B;)'4! 3=! a)1(3C-! +&;)-! =31! DC-(8! 50C8&4(3'E!KCL

MN(0K<-A4+9$<O$.LM.+A4;4,$+45$N4<P9.5,.$(<1;.:E.!?3;&!9!a38()4q!(4&*(&'&!0(!)@*)&1'('2.!IJ#PE!X,&*@J#I#[IPJZ !
"LI$ \&12C'3.!>E.!A1)C-.!AE.!+303<.!+E.!F&8fC);&10.!:E.!d&8,)1.!AE.!t!%)8(0&7*)!A*&--)-!3=!^1))!/C43;&4&!D(6('2!>38&*!&'0!+*37&*!

A3'-41&('4-!D30C*3!:*&4!^,)31()-!v.!>32(8&*!D)4,30-!('!A3;BC4)1!a8()'8).!IJ#P.!W3*E!I.!'k!!̀
"LP$ \1)--3'.!FE.!+CR0<.!:E.!/--&<&2.!+E.!t!DC-(fC)!>&7!I9!:13;!A3;BC4)1@/(0)0!A3;B3-(4(3'!43!DC-(8!50C8&4(3'!v.!F3C1'&*!3=!
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"#M$ /'01)&44&.!DE.!t!DC-(fC)!&*231(4,;(fC)!v.!^,R31()!0)!*&!83;B3-(4(3'!;C-(8&*)!&C!}})!-(n8*)!Na<;R41().!]&1(-O.!IJ#P!
"#K$ /<&1(.!DE.!>&14(**34.!eE.!t!A3;B&1)1!1R&84(3'-!0w&C0(4)C1-!)4!B1R0(84(3'-!('=31;&4(fC)-!v.!5-4,R4(fC)!)4!A32'(4(3'.!)0E!F@DE!

A,3CW)*!)4!}E!l&-8,)1E!N]C7*(8&4(3'!0)!*&!a3173'').!]&1(-O.!IJ#P.!BBE!LJP@L#` !
"#[$ /<&1(.!DE.!t!>w&84)!81R&4)C1!)'41)!8C*4C1)!0)!*w31&*(4R!)4!832'(4(3'!;C-(8&*)!v.!>)-!831BC-!0)!*w31&*(4R.!)0E!D3'0,)1!/|/?UE!

N%5>/^eu?@:1&'8).!]&1(-O.!IJ#P!
"#`$ /<&1(.!DE.!t!>w&14!0)!*w(;B13W(-&4(3'!0&'-!*)-!;C-(fC)-!0C!;&f•;!v.!>r(;B13W(-&4(3'.!)0E!D3'0,)1!/|/?UE!N%5>/^eu? @

:1&'8).!]&1(-O.!IJ#P!
"IJ$  /<&1(.! DE.! t! D30R*(-&4(3'! 832'(4(W)! 0)-! ;C-(fC)-! 0)! 41&0(4(3'! 31&*)! v.! >r&'&*<-)! ;C-(8&*)!&Cc3C10r,C(.! )0E! /<&1(.! D.!

l&-8,)1.!}!)4!\&10)b.!F@DE!N%5>/^eu?@:1&'8).!]&1(-O.!IJ#P!
"I#$ +(&W(443.! FE>E.! D(8,)*.! eE.! aB(8,)1.! /E.! t! U'4)1&84(3'‚\&-)0! D30)*('2! 3=! D31B,32)')-(-! ('! D+a! v.! D31B,32)')4(8!

5'2('))1('2.!)0E!?E!%3C1-&4!&'0!lE!a&<&;&E!NaB1('2)1O.!IJ#P.!BBE!LJ@̀LLJ!
"II$  /'01)&44&.!DE.!t!D&4,R;&4(fC)-.!DC-(fC)!)4!],(*3-3B,()!0&'-!*&!41&0(4(3'!&;R1(8&(')!9!*&!=(*(&4(3'!\&77(44Y>)H('!v.!/!*&!

*C;(n1)!0)-! ;&4,R;&4(fC)-! )4!q!*r3;71)!0)! *&!B,(*3-3B,().! )0E!D31)'3! /'01)&44&.! :1&'z3(-!G(83*&-.!A,&1*)-! /*C''(E!
NU18&;Y%)*&43C1!:1&'8).!a&;Bb3'O.!IJ#I!

"IP$ /'01)&44&.!DE.!t!DC-(fC)!&*231(4,;(fC)!v.!^,R31()!0)!*&!83;B3-(4(3'!;C-(8&*)!&C!}})!-(n8*).!)0E!GE!%3'('.!>E!:)')<13CE!
Na<;R41()O.!IJ#I!

"IL$ %)--)('! /1'&C0.!A3'4! /1-,(&.!>);&(41)!+C(**&C;).!?)&* @4(;)!0)4)84(3'!3=!3W)1*&BB('2! -3C'0!)W)'4-!H(4,! '3' @')2&4(W)!
;&41(6!=&8431(b&4(3'E!G()*-)'.!:1&'T!&'0!\,&4(&.!?&c)'01&E!D&41(6!U'=31;&4(3'!+)3;)41<E!aB1('2)1E!IJ#I!

Th•ses publiŽes  / ŽditŽes  [+ HDR] 

2017  
"#$ F)&'! \1)--3'E! A3;B3-(4(3'! &--(-4R)! B&1! 310('&4)C1! 9! 4)8,'(fC)-! )4! 3C4(*-! 0)! B1321&;;&4(3'! W(-C)**)! B3C1! *&! 81R&4(3'!

;C-(8&*)E!>&'2&2)!0)!B1321&;;&4(3'!"8-E]>$E!l&7(*(4&4(3'!q!0(1(2)1!0)-!1)8,)18,)-E!u'(W)1-(4R!]()11)!)4!D&1()!AC1().!
IJ#KE!X4)*@J#QIQ``[Z "l&7(*(4&4(3'$!

2016  



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 6 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"I$ +1(231)! \C1*3(CE! %<'&;(8! DC-(8! ?)B1)-)'4&4(3'-! =31! ?)&*@̂(;)! ])1=31;&'8 )9! :13;! a3C'0! 43! a<;73*! &'0! \&8TE!
]3*(4),'(8&! u'(W)1-(4<! 3=! \C8,&1)-4.! IJ#ME! 5'2*(-,E! X5^^U@\! uE! \C8,&1)-4@ILMYPJEJ`EIJ#MZ!
X,44B9YYHHHE-0)44(7EBC7E13Y4)b&Y-;&**W()HYMMZ!!

"P$ ],(*(BB)! ACW(**()1E! e'! 4);B31&*! 83,)1)'8<! 3=! B137&7(*(-4(8! ;30)*-! =31! &C0(3@43@-831)! &*(2';)'4E! a(2'&*! &'0! U;&2)!
]138)--('2E!u]DA! @!]&1(-!M!a3173'')!u'(W)1-(4R-.!IJ#ME!5'2*(-,E!X4)*@J#LL[M[KZ !

"L$ A*R;)'4! ]3'8)*)4!a&'8,)bE!D30)* @\&-)0!^)-4('2!?)&* @̂(;)!&'0!U'4)1&84(W)!DC-(8!a<-4);-E!e4,)1! "8-Eel$E!5%U^5.! IJ#ME!
5'2*(-,E!X4)*@J#LLPPIKZ!

"Q$ FR1S;)!G(T&E!+C(0('2!,C;&' @83;BC4)1!;C-(8!(;B13W(-&4(3'9!('4130C8('2!&C4,31('2!&'0!83'413*!H(4,!4);B31&*!-8)'&1(3-E!
a3C'0!"8-Ea%$E!u]DA!@!u'(W)1-(4R!]&1(-!M!]()11)!)4!D&1()!AC1().!IJ#ME!5'2*(-,E!X4)*@J#PM#[PQZ!

"M$ lR*(&'4,)!A&C1)E!A&'3'-!1<4,;(fC)-!)4!B&W&2)-!;30C*&(1)-E!/*231(4,;)!)4!-41C84C1)!0)!03''R)-!"8-E%a$E!u'(W)1-(4R!]()11)!
)4!D&1()!AC1()!@!]&1(-!dU.!IJ#ME!:1&'z&(-E!XGG^!9!IJ#M]/JMM#IMZE!X4)*@J#PP[PQPWIZ!

"K$ %(;(41(! \3C8,)E! ]138)--C-! 83;B3-(4(3'')*-! ('4)1&84(=-! 9! u')! &18,(4)84C1)! B3C1! *&! B1321&;;&4(3'! )4! *r)6R8C4(3'! 0)-!
-41C84C1)-!;C-(8&*)-E!u'(W)1-(4R!]()11)!)4!D&1()!AC1()!@!]&1(-!dU.!IJ#ME!

"[$ A,&1*)-!0)!]&(W&!a&'4&'&E!^,)!DC-(8&*!a831)!&-!&'!U'-4&'8)!9!5--&<-!('!A3;BC4)1@/--(-4)0!/'&*<-(-E! u'(W)1-(4R!]()11)!)4!
D&1()!AC1()!@!]&1(-!dU.!u'(W)1-(4R!0)!A&;B('&-.!IJ#ME!

"`$ D&1*3'!a8,C;&8,)1E! /! :1&;)H31T!=31!A3;BC4)1@/(0)0!A3;B3-(4(3'!3=!aB&8).!+)-4C1).!&'0!a3C'0E!A3'8)B4(3'.!%)-(2'.!
&'0!/BB*(8&4(3'-E!D8+(**!u'(W)1-(4<.!IJ#ME!

2015  
"#J$ 58,)W)-4).!FE@DE!j/!B1321&;;('2!*&'2C&2)!=31!A3;BC4)1@lC;&'!DC-(8&*!U'4)1&84(3'j.!^,)-)-.!u'(W)1-(4R!] ()11)!)4!D&1()!

AC1()!@!]&1(-!dU.!IJ#Q.!")8,)W)-4)94)*@J##`MIL[$!,44B-9YY4)*E&18,(W)-@3CW)14)-E=1Y4)*@J##`MIL[ !
"##$ D(T,&(*!D&*4.!]&183C1-!0)!1)8,)18,)!)4!81R&4(3'.!0&'-!*)!8&01)!0)!*&!-3C4)'&'8)!0rl&7(*(4&4(3'!q!%(1(2)1!0)-!?)8,)18,)-.!

u'(W)1-(4R!0)!a41&-73C12.!-3C4)'C)!*)!JL!=RW1()1!IJ#QE!`M!BE!"l&7(*(4&4(3'$!
"#I$ D(T,&(*!D&*4.!>&!1)B1R-)'4&4(3'!0&'-!*)!8&01)!0)!*&!83;B3-(4(3'!)4!0)!*&!;C-(83*32()!&--(-4R)-!B&1!310('&4)C1.!;R;3(1)!

('R0(4! 0rl&7(*(4&4(3'! q! %(1(2)1! 0)-! ?)8,)18,)-.! u'(W)1-(4R! 0)! a41&-73C12.! -3C4)'C)! *)!JL! =RW1()1! IJ#QE!PPI! BE!
"l&7(*(4&4(3'$!

"#P$ D&44(&! \)123;(.!%<'&;(8&*!&'0! ^3B3*32(8&*! ^33*-!=31!ND30)1'O!DC-(8! /'&*<-(-.! ^,)-)! ! )'! 83@4C4)**)!u]DA! ]&1(-!M! )4!
u'(W)1-(4R!0)2*(!a4C0(!0(!D(*&'3.!0R8);71)!IJ#Q!"l/>!)'!83C1-!0)!W&*(0&4(3'$!!

2014  
"#L$ +&18(&!FR1R;().!aCBB314('2!DC-(8!A3;B3-(4(3'!H(4,!U'4)1&84(W)!]&B)1E!^,n-)!)'!U'=31;&4(fC)E!]&1(-!9!u'(W)1-(4R!]&1(-@

aC0.!IJ#LE!!
"#Q$ \(23.!>E.!t!?)B1R-)'4&4(3'-!-<;73*(fC)-!;C-(8&*)-!)4!8&*8C*!-B&4(&*!v.!u'(W)1-(4R!]&1(-@5-4.!IJ#P!"%38431&4$!!

2013  
"#M$ A3'4!/E.!^1&(4);)'4!)4!B1321&;;& 4(3'!4);B- @1R)*!0)-!-(2'&C6!;C-(8&C6E!u'(W)1-(4R!]()11)!)4!D&1()!AC1().!u]DA!IJ#PE!

"l&7(*(4&4(3'$!!
"#K$ >RW<.! \E.! t! ]1('8(B*)-! &'0! /18,(4)84C1)-! =31! &'! U'4)1&84(W)! &'0! /2'3-4(8! DC-(8! U;B13W(-&4(3'! a<-4);! 9! B1('8(B)-! )4!

&18,(4)84C1)-!B3C1!C'!-<-4n;)!('4)1&84(=!)4!&2'3-4(fC)!0R0(R!q!*w(;B13W(-&4(3'!;C-(8&*)!v.!u]DA.!IJ#P!"%38431&4$!!

2012   
"#[$ %)--)('!/1'&C0E!DR4,30)-!A3;BC4&4(3'')**)-!)'!+R3;R41()!0)!*rU'=31;&4(3'!)4!/BB*(8&4(3'-!^);B-!?R)*!&C!^1&(4);)'4!

0C!a(2'&*!/C0(3.!^,n-)!0)!038431&4!u'(W)1-(4R!]()11)!)4!D&1()!AC1()!@!]&1(-!dU.!%)8);7)1!IJ#IE!
"#`$ 5-*('2.!]E.!t!DC*4(37c)84(W)!^(;)!a)1()-!D&48,('2!&'0!A*&--(=(8&4(3'!v.!^,n-)!0)!%38431&4!0)!*ru'(W)1-(4R!]()11)!)4!D&1()!

AC1().!IJ#IE!
"IJ$  D&'(&4&T3-.! :E.! t! +1&B,-! &'0! /C43;&4&! =31! 4,)! A3'413*! 3=! U'4)1&84(3'! ('! A3;BC4)1! DC-(8! U;B13W(-&4(3'E! v.! ^,n-)! 0)!

%38431&4!0)!*ru'(W)1-(4R!]()11)!)4!D&1()!AC1().!IJ#IE!

3. Colloques / congrès, séminaires de recherche 

ƒdition s dÕactes de colloques / congr•s  

"#$ \1)--3'.!FE.!aB)17)1.!DE!]138))0('2-!3=!4,)!Q4,!/AD!aU+]>/G!U'4)1'&4(3'&*!s31T-,3B!3'!:C'84(3'&*!/14.!DC-(8.!D30)*('2!
&'0!%)-(2'!N:/?D!IJ#KOE!a)B4);7)1!`.! IJ#K.!e6=310.!uVE!UA:]!s31T-,3B-!IJ#K9!II'0!/AD!aU+]>/G!U'4)1'&4(3'&*!
A3'=)1)'8)!3'!:C'84(3'&*!]1321& ;;('2. !IJ#KE!

!
"I$ \&44()1.!DE.!\1)--3'.!FE.!A3CB1().!]E.!%&W<@?(2&C6.!AE.!:37)1.!%E.!+)-*('.!|E.!+)')W3(-.!lE.!](8&10.!:E.!^&8&(**).!/E.!]138))0('2-!3=!

4,)! :(1-4! U'4)1'&4(3'&*! A3'=)1)'8)! 3'! ^)8,'3*32()-! =31! DC-(8! G34&4(3'! &'0! ?)B1)-)'4&4(3'! @! ^5Ge?IJ#Q.! IJ#Q.!
"7&44()19,&*@J##Q`[KJ$!!

"P$ +(&W(443.!FE>E.!%C*;&'.!aE.!aB(8,)1.! /E.!d(13*(.!DE.!t! ]138))0('2-!3=!4,)!aB&4(&*!A3;BC4('2!s31T-,3B!NaAs!IJ#PO!9!-&4)**(4)!
s31T-,3B!NsJ`O!3=!//D/a!IJ#P!v.!]138))0('2-!3=!4,)!aB&4(&*!A3;BC4('2!s31T-,3B!NaAs!IJ#PO!NU://D/aO.!IJ#P !

"L$ !+(&W(443!FE@>E.!\)&*!FE.!%C*;&'!aE.!aB(8,)1!/E.!N504-O!]138))0('2-!3=!4,)!U'4E!s31T-,3B!3'!aB&4(&*!A3;BC4('2!NaAs!IJ#IO!9!
N83@*38&4)0!H(4,!//D/a!IJ#IOE!d&*)'8(&!9!U:/D//a!NU'4)1'&4(3'&*!:3C'0&4(3'!=31!/C43'3;3C-!/2)'4-!&'0!DC*4(&2)'4!
a<-4);-OE!FC')!IJ#I !

Arti cles publiŽs dans des actes de colloques / congr•s  



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 7 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

2017  
"#$ V)'!%R2C)1')*.! FR1S;)!G(T&.!5;;&'C)*! d('8)'4.! +R1&10! /--&<&2E!+)')1&4('2! 5fC(W&*)'4!A,310! ]1321)--(3'-! 43!5'1(8,!

+C(0)0!U;B13W(-&4(3'!9!/BB*(8&4(3'!43!?,<4,;!A,&'2)-E!aDA!IJ#K!@!#L4,!a3C'0!&'0!DC-(8!A3;BC4('2!A3'=)1)'8).!FC*!
IJ#K.!5-B33.!:('*&'0E!BBE[E!X,&*@J#QI[QQ`Z!

"I$ :*31)'4! F&8fC);&10.! /01()'! |8&14E! U'4)1&84(W)! DC-(8! ^1&'-81(B4(3'! 7&-)0! 3'! ?,<4,;! ^1))! >&'2C&2)-E! #M4,! ?,<4,;!
]130C84(3'! &'0! ])18)B4(3'! s31T-,3B.! FC*! IJ#K.! \(1;('2,&;.! u'(4)0! V('203;E!
X,44B9YY0;4*&7E78CE&8ECTY1BBHIJ#KYZE!X,&*@J#LKIMLMZ!

"P$ %()23!%(!A&1*3.!V)'!%R2C)1')*.! /'43(')!>(C4TC-E!+&C--(&'!=1&;)H31T!=31!('4)1=)1)'8)!1)0C84(3'! ('! *(W)!1)8310('2-E! /5a!
U'4)1'&4(3'&*!A3'=)1)'8)!3'!a);&'4(8!/C0(3.!FC'!IJ#K.!51*&'2)'.!+)1;&'<E!IJ#KE!X,&* @J#Q#Q̀K#Z!

"L$ FR1R;()! +&18(&.! %(;(41(! \3C8,).! F)&'! \1)--3'E!̂(;)0! a)fC)'8)-9! /! :1&;)H31T! =31! A3;BC4)1 @/(0)0! A3;B3-(4(3'! H(4,!
^);B31&*!a41C84C1)-E!^,(10!U'4)1'&4(3'&*!A3'=)1)'8)!3'!^)8,'3*32()-!=31!DC-(8!G34&4(3'!&'0!?)B1)-)'4&4(3'!N^5Ge?!
IJ#KO.!D&<!IJ#K.!/!A31Cƒ&.!aB&('E!X,&*@J#L[LJKKZ!

"Q$ !F)&'@>3C(-! +(&W(443.! /1-,(&! A3'4.! F3-R! 58,)W)-4).! ],(*(BB)! ACW(**()1E!^(;).! ^(;)*(')-! &'0! ^);B31&*! a83B)-! ('! 4,)!
/'4)-83=3!%a>!W#EJE!U'4)1'&4(3'&*!A3;BC4)1!DC-(8!A3'=)1)'8).!e84E!IJ#K.!a,&'2,&(.!A,('&E!]138))0('2-!3=!4,)!UADA!
83'=)1) '8)E!

"M$ !]()11)! %3'&0 @\3C(**C4.! F)&'@>3C(-! +(&W(443E!^<B('2! ,)4)132)')3C-! 0&4&! 3H! 21&B,-! =31! -4&4(8! 7C! )1('2! &'0! -8,)0C*('2E!
U'4)1'&4(3'&*!A3;BC4)1!DC-(8!A3'=)1)'8).!e84E!IJ#K.!a,&'2,&(.!A,('&E!]138))0('2-!3=!4,)!UADA!83'=)1)'8)E!

"K$ ]()11)!^&*734.!A&1*3-!/23'.!&'0!],(*(BB)!5-*('2E!U'4)1&84(W)!83;BC4)1@&(0)0!83;B3-(4(3'!H(4,!83'-41&('4-E!U'!]138))0('2-!
3=! 4,)! IJ#K! U'4)1'&4(3'&*! A3;BC4)1! DC-(8! A3'=)1)'8).! UADA! IJ#K.! a,&'2,&(.! A,('&E! U'4)1'&4(3'&*! A3;BC4)1! DC-(8!
/--38(&4(3'.!#MxIJ!e8437)1!IJ#KE!

"[$ ]()11)! ^&*734E! a)&18,! -41&4)2()-! &-! -<'8,13'3C-! B138)--)-! N)64)'0)0! &7-41&84OE! U'! U'4)1'&4(3'&*! F3('4! A3'=)1)'8)! 3'!
/14(=(8(&*!U'4)**(2)'8).!UFA/U!IJ#K.!D)*73C1').!/C-41&*(&.!#`xIQ!/C2C-4!IJ#KE!

"`$ ]()11)! ^&*734! &'0! A*R;)'4! ]3'8)*)4E! >&'2&2)! B3C1! *&! WR1(=(8&4(3'! 0)! ;30n*)-! B&1! 83'41&('4)-E! U'! ^1)(b(n;)-! c3C1'R)-!
:1&'83B,3')-!0)!]1321&;;&4(3'!B&1!A3'41&('4)-.!F:]A!IJ#K.!D3'41)C(*!-C1!D)1.!:1&'8).!#P x#Q!FC')!IJ#KE!

"#J$ F)&'!\1)--3'.! %(;(41(!\3C8,).!^,(7&C4!A&1B)'4()1.!%();3!a8,H&1b!&'0!FR1R;()!+&18(&E!G)64@2)')1&4(3'!A3;BC4)1 @&(0)0!
A3;B3- (4(3'!5'W(13';)'49! /!G)H!U;B*);)'4&4(3'!3=!eB)'DC-(8E! ]138))0('2-!3=!4),!U'4)1'&4(3'&*!A3;BC4)1!DC-(8!
A3'=)1)'8)!NUADAw#KO.!a,&'2,&(.!A,('&.!IJ#KE!!

"##$ a&W&''&,!/22)1.!F)&'!\1)--3'.! ^,(7&C4!A&1B)'4()1E!>&'0-8,&=4)'!x!d(-C&*(b&4(3'.!A3'413*!&'0!]138)--('2!3=!a3C'0-!('!P%!
aB&8)-E!]138))0('2-!3=!4),!U'4)1'&4(3'&*!A3;BC4)1!DC-(8!A3'=)1)'8)!NUADAw#KO.!a,&'2,&(.!A,('&.!IJ#KE!!

"#I$ >!A1)-4)*.!]!5-*('2.!>(W)!e18,)-41&*!](&'3.!&!-<-4);!=31!1)&*@4(;)!318,)-41&*!;C-(8!2)')1&4(3'.!]138))0('2-!3=!4,)!a3C'0!
&'0!DC-(8!A3'=)1)'8)!NaDAw#KO.!l)*-('T(.!:('*&'0.!IJ#K !

"#P$ >! A1)-4)*.! ]! 5-*('2.! /! 0&4&7&-)! *('T('2! B(&'3! &'0! 318,)-41&*! DU%U! -831)-! H(4,! &BB*(8&4(3'! 43! &C43;&4(8! B13c)84(W)!
318,)-41&4(3'.! ]138))0('2-! 3=! 4,) ! #[4, ! U'4)1'&4(3'&*!a38()4<! =31! DC-(8! U'=31;&4(3'! ?)41()W&*!NUaDU?w#KO.!aCb,3C.!
A,('&. !IJ#K !

2016  
"#L$ %&'()*)! +,(-(.! D&44(&! +(C-)BB)! \)123;(E! A3'8&4)'&4(W)! a<'4,)-(-! W(&! A,310@\&-)0! a)2;)'4&4(3'! =31! r/'! 56B)1(;)'4!

H(4,! ^(;)rE! U'4)1'&4(3'&*! A3;BC4)1! DC-(8! A3'=)1)'8).! a)B! IJ#M.! u41)8,4.! G)4,)1*&'0-E! ]138))0('2-! 3=! 4,)! UADA!
83'=)1)'8)E!X, &*@J#P`PJQPZ!

"#Q$ ]()11)! %3'&4@\3C(**C0.! F)&'@>3C(-! +(&W(443.! /1-,(&! A3'4.! G(83*&-! a8,;(04.! |&''! e1*&1)<E! 5;7)00('2! '&4(W)! &C0(3@
B138)--('2!('!&!-831)!=3**3H('2!-<-4);!H(4,!fC&-(!-&;B*)!&88C1&8<E!UADA!IJ#M!@!LI4,!U'4)1'&4(3'&*!A3;BC4)1!DC-(8!
A3'=)1)'8).!a)B!IJ# M.!u41)8,4.!G)4,)1*&'0-E!X,44B9YYHHHE(8;8IJ#ME83;YZE!X,&*@J#PL`QILZ !

"#M$ /01()'!|8&14.!:*31)'4!F&8fC);&10.!F)&'!\1)--3'.!a*&H3;(1!a4&H31T3E!/!aCB)1W(-)0!/BB13&8,!=31!?,<4,;!^1&'-81(B4(3'!
\&-)0!3'!^1))!a)1()-!5'C;)1&4(3'E!U'4)1'&4(3'&*!A3;BC4)1!DC-(8!A3'=)1)'8)! NUADAO.!a)B!IJ#M.!u41)8,4.!G)4,)1*&'0-E!
IJ#M.!]138))0('2-!3=!4,)!LI'0!U'4)1'&4(3'&*!A3;BC4)1!DC-(8!A3'=)1)'8)!NUADAOE!X,44B9YYHHHE(8;8IJ#ME83;ZE!X,&*@
J#P#QM[`WIZ!

"#K$ %&'()*)! +,(-(.! /'01)&! /23-4('(.! 51(8! D&)-41(E! ?)81)&4('2! +R1&10! +1(-)<w-! d314)6! ^);B31C;! H(4,!8&2)E! U'4)1'&4(3'&*!
A3;BC4)1!DC-(8!A3'=)1)'8).!a)B!IJ#M.!u41)8,4.!G)4,)1*&'0-E!]138))0('2-!3=!4,)!UADA!83'=)1)'8)E!X,&*@J#P`PJQQZ!

"#[$ :*31)'4! F&8fC);&10E! a3;)! 1)-C*4-! 3'! 83'=*C)'8)9! 0)8(-(3'! &'0! H,&4! 43! 03! H(4,3C4E! Q4,! U'4)1'&4(3'&*! s31T-,3B! 3'!
A3'=*C)'8).!a)B!IJ#M.!e7)12C12*.!/C-41(&E!IJ#M.!]138))0('2-!3=!4,)!Q4,!U'4)1'&4(3'&*!s31T-,3B!3'!A3'=*C)'8)E!X,&*@
J#PMKQPQZ!

"#`$ ^-C7&-&! ^&'&T&.! \1(&'! \);;&'.! %&W(0! D)1)0(4,E! A3'-41&('4! ]1321&;;('2! /BB13&8,! 43! 4,)! ]137*);! 3=! +)')1&4('2!
D(*43'! \&77(44r-! /**@]&14(4(3'! /11&<-E! ^,)! II'0! U'4)1'&4(3'&*! A3'=)1)'8)! 3'! ]1('8(B*)-! &'0! ]1&84(8)! 3=! A3'-41&('4!
]1321&;;('2.! a)B! IJ#M.! ^3C*3C-).! :1&'8)E! IJ#M.! ]1('8(B*)-! &'0! ]1&84(8)! 3=! A3'-41&('4! ]1321&;;('2! II'0!
U'4)1'&4(3'&*! A3'=)1)'8).! A]! IJ#M.! ^3C*3C-).! :1&'8).! a)B4);7)1! Q @̀.! IJ#M.! ]138)) 0('2-E! X#JE#JJKY`K[@P@P#`@
LL`QP@#„QJZE!X,&*@J#LMK[K`Z!

"IJ$  V)'!%R2C)1')*.!5;;&'C)*!d('8)'4.!+R1&10!/--&<&2E! u-('2!DC*4(0(;)'-(3'&*!a)fC)'8)-!:31!U;B13W(-&4(3'!U'!^,)!eD&6!
]&1&0(2;E! #P4,! a3C'0! &'0! DC-(8! A3;BC4('2! A3'=)1)'8).! /C2! IJ#M.! l&;7C12.! +)1;&'<E! X ,44B9YYfC('4)4')4E,=;4@
,&;7C12E0)YaDAIJ#MYZE!X,&*@J#PLMK`KZ!

"I#$ ^-C7&-&! ^&'&T&.! \1(&'! \);;&'.! %&W(0! D)1)0(4,E! UG^5+5?! ]?e+?/DDUG+! :e?Du>/^UeG! e:! ^l5! ]?e\>5D! e:!
+5G5?/^UG+! DU>^eG! \/\\U^^ra! />> @]/?^U^UeG! /??/|aE! ^,)! #K4,! U'4)1'&4(3'&*! a38()4<! =31! DC-(8! U'=31;&4(3'!
?)41()W&*!A3'=)1)'8).!/C2!IJ#M.!G)H!|31T.!u'(4)0!a4&4)-E!X,&*@J#LMK[[PZ!

"II$  V)W('! a&'*&W(**).! +R1&10! /--&<&2.! :1R0R1(8! \)W(*&8fC&.! A&4,)1(')! ])*&8,&C0E! D30n*)-! ]137&7(*(-4)-! B3C1! *rU'4)1&84(3'!
)'41)! &2)'4-E!s31T-,3B! /==)84! …! A3;B&2'3'! /14(=(8()*! …! U'4)1&84(3'! Ns/A/U! IJ#MO.! FC'! IJ#M.! \1)-4.! :1&'8)E! IJ#M.!
X,44B9YYHHHE)'(7E=1YH&8&(YZE!X,&*@J#PK`ML`Z!

"IP$ %&'()*)!+,(-(.!A&1*3-!/23'E!?)&*@̂(;)!A31BC- @\&-)0!A3'8&4)'&4(W)!a<'4,)-(-!=31!a<;73*(8!G34&4(3'E!^5Ge?!A3'=)1)'8).!
D&<!IJ#M.!A&;71(02).!u'(4)0!V('203;E!]138))0('2- !3=!4,)!^5Ge?!83'=)1)'8)E!X,&*@J#P`PJQIZ!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 8 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"IL$ V&1(;!l&00&0.!A&1*3-!/23'E!eD>U>|9!:U>>UG+!^l5!Ge^/^UeG/>!+/]!\5^s55G!AeD]eaU^UeG!/G%!]5?:e?D/GA5E!
a)83'0!U'4)1'&4(3'&*!A3'=)1)'8)!3'!^)8,'3*32()-!=31!DC-(8!G34&4(3'!&'0!?)B1)-)'4&4(3'.!^5Ge?!IJ#M!.!D&<!IJ#M.!
A&;71(02).!u'(4)0!V('203;!X,44B9YY4)'31IJ#ME4)'31@83'=)1)'8)E312YB1321&;E,4;*ZE!X,&*@J#LQMQ##Z!

"IQ$ FR1R;()!+&18(&.!}&W()1!:&W31<.!F)&'!\1)--3'E!^1&c)843(1)-9!&!D37(*)!/BB*(8&4(3'!=31!A3'413**('2!a3C'0!aB&4(&*(b&4(3'E!AlU!
5/!r#M9!/AD!564)'0)0!/7-41&84-!3'! lC;&'!:&843 1-!('!A3;BC4('2!a<-4);-E.!D&<!IJ#M.!a&'!F3-).!u'(4)0!a4&4)-E!BBEL.!
X#JE##LQYI[Q#Q[#EI[`JILMZE!X,&*@J#I[Q[QIZ !

"IM$ FR1S;)! G(T&.! D&18! A,);(**()1.! +R1&10! /--&<&2E! +C(0)1! *r(;B13W(-&4(3'! ;C-(8&*! ,3;;)@;&8,(')! 9! C')! -<'4,n-)! -C1! *)!
-<-4n;)!U;B134)VE!F3C1'R)-!0rU'=31;&4(fC)-!DC-(8&*)-!NFUDO!IJ#M.!D&1!IJ#M.!/*7(.!:1&'8)E!X,&*@J#PM#IPPZ!

"IK$ /01()'! |8&14.! F)&'! \1)--3'.! :*31)'4! F&8fC);&10.! a†&H)T! a4&H31T3E! u')! &BB138,)! ('4)1&84(W)! B3C1! *&! 41&'-81(B4(3'!
1<4,;(fC)!0&'-!eB)'DC-(8E!F3C1'R)-!0rU'=31;&4(fC)!DC-(8&*)!IJ#M.!D&1!IJ#M.!/*7(.!:1&'8)E!F3C1'R)-!0rU'=31;&4(fC)!
DC-(8&*)!IJ#M.!IJ#M.!F3C1'R)-!0rU'=31;&4(fC)!DC-(8&*)!IJ#ME!X,&*@J#I`[[JMZ !

"I[$  ?R;(! >&cC2().! ](341! \3c&'3H-T(.! ],(*(BB)! ACW(**()1.! a<*W&('! /1*34.! :1&'8(-! \&8,E!/! H)&T*<@-CB)1W(-)0! 0(-81(;('&4(W)!
;30)*! =31! &C0(3@43@-831)! &*(2';)'4E! L#-4! U'4)1'&4(3'&*! A3'=)1)'8)! 3'! /83C-4(8-.! aB))8,.! &'0! a(2'&*! ]138)--('2!
NUA/aa]O.! D&1! IJ#M.! a,&'2,&(.! A,('&E! ]138))0('2-! 3=! 4,)! L#-4! U'4)1'&4(3'&*! A3'=)1)'8)! 3'! /83C-4(8-.! aB))8,.! &'0!
a(2'&*!]138)--('2!NUA/aa]OE!X,44B9YYHHHE(8&--BIJ#ME312YZE!X,&*@J#IQ#J#[Z !

"I`$  F)&'! \1)--3'.! F3,'! D&88&**C;.! /01(&'! :1))0E! 3EeD9! a41C84C1)0@:C'84(3'&*! A3;;C'(8&4(3'! 7)4H))'! A3;BC4)1! DC-(8!
a<-4);-!C-('2!eaA!&'0!e034E!/AD!aU+]>/G!s31T-,3B!3'!:C'84(3'&*!/14.!DC-(8.!D30)*('2!_!%)-(2'!N:/?D!r#MO.!IJ#M.!
G&1&.! F&B&'E! ]138))0('2-! 3=! /AD! aU+]>/G! U'4)1'&4(3'&*! A3'=)1)'8)! 3'! :C'84(3'&*! ]1321&;;&('2! NUA:]r#MO! @@!
s31T-,3B! 3'! :C'84(3'&*! /14.! DC-(8.! D30)*('2! _! %)-(2'! N:/?DOE!
X#JE##LQY,44B9YY06E03(E312Y#JE##LQYI`KQ`[JEI`KQ`[QZE!X,&*@J#PQPK`LZ!!

2015  
"PJ$ \)123;(.!DE!+E.! /'01)&44&.!DE! jD&4,r'!]3B!W)1-C-!D&4,r'! :3*T‡! j.!U'4)1'&4(3'&*! :3*T!DC-(8! /'&*<-(-!A3'=)1)'8).! IJ#Q.!

"7)123;(9,&*@J#IMPLIK$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J#IMPLIK!
"P#$ \()44(.! /E.! \&8,.! :E.! A3'4.! /E! j/'! 3'*(')! 5D! &*231(4,;! ('! ,(00)'! N-);( @OD&1T3W! ;30)*-! =31! &C0(3! -)2;)'4&4(3'! &'0!

8*C-4)1('2j.! UA/aa]! IJ#Q!@!LJ4,! U555! U'4)1'&4(3'&*! A3'=)1)'8)! 3'! /83C-4(8-.! aB))8,! &'0! a(2'&*! ]138)--('2.! IJ#Q.!
"7()44(9,&*@J###Q[IM$!,44B-9YY,&*E('1(&E=1Y,&*@J###Q[IM!"\)-4!a4C0)'4!]&B)1!&H&10$!

"PI$ \3C8,).!%E.! \1)--3'.!FE! j]*&''('2!&'0!a8,)0C*('2! /84(3'- !('!&!A3;BC4)1@/(0)0!DC-(8!A3;B3-(4(3'!a<-4);j.!a8,)0C*('2!
&'0! ]*&''('2! /BB*(8&4(3'-! s31T-,3B! Na]/?VO.! IJ#Q.! "73C8,)9,&* @J##MPI[L$! ,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@
J##MPI[L !

"PP$ \3C8,).!%E.! \1)--3'.!FE! j/14(8C*&4(3'!0<'&;(fC)!0)! -41C84C1)-!4);B31)**)-!B3C1!*r('=31;&4(fC)! ;C-(8&*)j.!D30R*(-&4(3'!
0)-!a<-4n;)-!?R&84(=-!NDa?!IJ#QO.!IJ#Q.!"73C8,)9,&*@J#IILIK#$!,44B-9YY,&*E('1(&E=1Y,&*@J#IILIK# !

"PL$ \1)--3'.! FE.! D&8A&**C;.! FE! j^);B3! AC1W('2! &-! &! :1&;)H31T! =31! U'4)1&84(W)! A3;BC4)1@/(0)0! A3;B3-(4(3'j.! a3C'0! &'0!
DC-(8!A3; BC4('2!A3'=)1)'8)!NaDAO.!IJ#Q.!"71)--3'9,&*@J##MM#MM$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J##MM#MM!

"PQ$ \1)--3'.! FE.! \3C8,).! %E.! +&18(&.! FE.! A&1B)'4()1.! ^E.! F&8fC);&10.! :E.! D&8A&**C;.! FE.! a8,H&1b.! %E! j]13c)4! 5::UA/A5! 9!
%RW)*3BB);)'4-! )4! B)1-B)84(W)-! )'! 83;B3-(4(3'! &--(-4R)! B&1! 310('&4)C1j.! F3C1'R)-! 0rU'=31;&4(fC)! DC-(8&*).! IJ#Q.!
"71)--3'9,&* @J##LIJII$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J##LIJII !

"PM$ \C1*3(C.! +E.! A3'4.! /E! jd(-C&*(b('2! ^(;)0.! l()1&18,(8&*! A30)! a41C84C1)-! ('! /-83+1&B,j.! U'4)1'&4(3'&*! A3'=)1)'8)! 3'!
U'=31;&4(3'!d(-C&*(-&4(3'.!IJ#Q.!"7C1*3(C9,&*@J##QQM#[$!,44B-9YY,&*E('1(&E=1Y,&*@J##QQM#[!

"PK$ \C1*3(C.!+E.!A3'4.! /E! jG3'@3W)1*&BB('2.! ^(;)@83,)1)'4!d(-C&*(-&4(3'!3=! /84(3'!A3;;&'0-! ('!4,)! /-83+1&B,!U'4)1&84(W)!
DC-(8!u-)1!U'4)1=&8)j.!:(1-4!U'4)1'&4(3'&*!A3'=)1)'8)!3'!^)8,'3*32()-!=31!DC-(8!G34&4(3'!&'0!?)B1)-)'4&4(3'.!IJ#Q.!
"7C1*3(C9,&*@J##PQKIK$!,44B-9YY,&*E('1(&E=1Y,&*@J##PQKIK!

"P[$ %)!]&(W&!a&'4&'&.!AE.!D&'b3**(.!FE.!\1)--3'.!FE.!/'01)&44&.!DE!j^3H&10-!&!\312)&'!DC-(8&*!aB&8)9!/'!56B)1(;)'4&*!U'4)1=&8)!
=31! 56B*31('2! DC-(8&*! D30)*-j.! 5*)8413'(8! d(-C&*(-&4(3'! &'0! 4,)! /14-.! IJ#Q.! "0)B&(W&-&'4&'&9,&*@J##KKLQM$!
,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J##KKLQM!

"P`$ %3'&4@\3C(**C0.! ]E.! F&8fC);&10.! :E.! a&T&(.! DE! j^3H&10-! &'! 5fC&4(3'&*! ^,)31<! 3=! ?,<4,;! G34&4(3'j.! DC-(8! 5'830('2!
A3'=)1)'8)!IJ#Q.!IJ#Q.!"03'&473C(**C09,&*@J##JQL#[$!,44B-9YY,&*E('1(&E=1Y,&*@J##JQL#[ !

"LJ$ :&W31<.!}E.!+&18(&.!FE.!\1)--3'.!FE!j^1&c)843(1)-9!&!;37(*)!&BB*(8&4(3'!=31!83'413**('2!&'0!83;B3-('2!-3C'0!-B&4(&*(b&4(3'j.!
IKn;)!83'=R1)'8)!=1&'83B,3')!-C1!*rU'4)1&84(3'!l3; ;) @D&8,(')E.!IJ#Q.!"=&W31<9,&*@J#I#[Q`Q$! ,44B-9YY,&*E&18,(W)-@
3CW)14)-E=1Y,&*@J#I#[Q`Q !!

"L#$ :37)1.! %E.! \1)--3'.! FE.! A3CB1().! ]E.! +)-*('.! |E! j>)-! '3CW)&C6! )-B&8)-! 0)! *&! '34&4(3'! ;C-(8&*)j.! F3C1'R)-! 0rU'=31;&4(fC)!
DC-(8&*).!IJ#Q.!"=37)19,&*@J##MJKQ`$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J##MJKQ!̀

"LI$ +&18(&.! FE.! \1)--3'.! FE.! a8,C;&8,)1.! DE.! A&1B)'4()1.! ^E.! :&W31<.! }E! j^33*-! &'0! /BB*(8&4(3'-! =31! U'4)1&84(W)@/*231(4,;(8!
A3'413*!3=!a3C'0!aB&4(&*(b&4(3'!('!eB)'DC-(8j.!('aeGUAIJ#Q.!/)-4,)4(8-!3=!aB&4(&*!/C0(3!('!a3C'0.!DC-(8!&'0!a3C'0!
/14.!IJ#Q.!"2&18(&9,&*@J#IIMIMP$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J#IIMIMP !

"LP$ +&18(&.! FE.! \1)--3'.! FE.! A&1B)'4()1.! ^E! j^3H&10-! U'4)1&84(W)! /C4,31('2! ^33*-! =31! A3;B3-('2! aB&4(&*(b&4(3'j.! U555! #J4,!
a<;B3-(C;!3'!P%!u-)1!U'4)1=&8)-.!IJ#Q.!"2&18(&9,&*@J##J[KJ`$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J##J[KJ` !

"LL$ F&8fC);&10.!:E.!%3'&4@\3C(**C0.!]E.!\1)--3'.!FE!j/!a41C84C1&*!^,)31<!3=!?,<4,;!G34&4(3'!7&-)0!3'!^1))!?)B1)-)'4&4(3'-!
&'0! ^)1;! ?)H1(4 ('2j.! D&4,);&4(8-! &'0! A3;BC4&4(3'! ('! DC-(89! Q4,! U'4)1'&4(3'&*! A3'=)1)'8).! DAD! IJ#Q.! IJ#Q.!
"c&8fC);&109,&*@J##P[MLI$!,44B-9YY,&*E('1(&E=1Y,&*@J##P[MLI !

"LQ$ F&8fC);&10.!:E.!V3c(;&.! |E.!a&T&(.!DE!j^)1;!?)H1(4('2!H(4,! ]1)=(6!A3'4)64!A3'-41&('4-!&'0!\3443;@uB!a41&4)2()-j.! IQ4,!
U'4)1'&4(3'&*! A3'=)1)'8)! 3'! /C43;&4)0! %)0C84(3'! NA/%5w#QO.! IJ#Q.! "c&8fC);&109,&*@J##L`P#`$!
,44B-9YY,&*E('1(&E=1Y,&*@J##L`P#` !

"LM$ D&8A&**C;.! FE.! +344=1()0.! ?E.! ?3-43W4-)W.! UE.! \1)--3'.! FE.! :1))0.! /E! j%<'&;(8! D)--&2)@e1()'4)0! D(00*)H&1)! H(4,! eB)'!
a3C'0! A3'413*! &'0! e034j.! U'4)1'&4(3'&*! A3;BC4)1! DC-(8! A3'=)1)'8).! IJ#Q.! ";&88&**C;9,&*@J##MQKKQ$!
,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J##MQKKQ!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 9 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"LK$ G&T&;C1&.!5E.!ACW(**()1.!]E.!A3'4.!/E.!e'3.!GE.!a&2&<&;&.!aE!j/C431)21)--(W)!,(00)'!-);(@D&1T3W!;30)*!3=!-<;73*(8!;C-(8!
B)1=31;&'8)! =31! -831)! =3**3H('2j.! #M4,! U'4)1'&4(3'&*! a38()4<! =31! DC-(8! U'=31;&4(3'! ?)41()W&*! A3'=)1)'8)! NUaDU?O.!
IJ#Q.!"'&T&;C1&9,&*@J##[P[IJ$!,44B-9YY,&*E('1(&E=1Y,&*@J##[P[IJ !

"L[$ G(T&.!FE.!\3C8,).!%E.!\1)--3'.!FE.!A,);(**()1.!DE.!/--&<&2.!+E!j+C(0)0!(;B13W(-&4(3'!&-!0<'&;(8!8&**-!43!&'!3==*(')! ;30)*j.!
a3C'0!&'0!DC-(8!A3;BC4('2!NaDAO.!IJ#Q.!"'(T&9,&*@J##[LMLI$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J##[LMLI !

"L`$ ]&-8&*().! FE.! ]34()1.! DE.! V3H&*(H.! ^E.! +(&W(443.! FE@>E.! D(8,)*.! eE.! aB(8,)1.! /E.! %3C1-&4.! ?E! jaB&4(&*!A3;BC4('2! ('! a<'4,)4(8!
\(3H&1)9!A1)&4('2!\&84)1(&*!/18,(4)84C1)-j.!5u?e]5/G!AeG:5?5GA5!eG!/?^U:UAU/>!>U:5!IJ#Q.!IJ#Q.!"B&-8&*()9,&*@
J#IQKQI[$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J#IQKQI[ !

"QJ$ ]3'8)*)4.!AE.!F&8fC);&10.!:E!jD30)*!\&-)0!^)-4('2!3=!&'!U'4)1&84(W)!DC-(8!a<-4);j.!]138))0('2-!3=!4,)!PJ4,!/ADYaU+/]]!
a<;B3-(C;!e'! /BB*()0!A3;BC4('2!N/AD!a/AO.! IJ#Q.! "B3'8)*)49,&* @J#J`KPLQ$! ,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@
J#J`KPLQ!

"Q#$ ]3B3==.! /*)6&'01).! /'01)&44&.! DE.! 5,1)-;&''.! /E! j/! A&4)231(8&*! +)')1&*(b&4(3'! 3=! V*C;B)',3CH)1! G)4H31T-j.!
D&4,);&4(8-!&'0!A3;BC4&4(3'!('!DC-(8.!IJ#Q.!"B3B3==9,&*@J#IMPP`[$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J#IMPP`[ !

"QI$ a&'*&W(**).! VE.! /--&<&2.! +E.! \)W(*&8fC&.! :E.! ])*&8,&C0.! AE! j5;)12)'8)! 3=! -<'8,13'<! ('! &'! /0&B4(W)! U'4)1&84(3'! D30)*j.!
U'4)**(2)'4! d(14C&*! /2)'4-! IJ#Q! %38431&*! A3'-314(C;.! IJ#Q.! "-&'*&W(**)9,&*@J##MLMJL$! ,44B-9YY,&*E&18,(W)-@
3CW)14)-E=1Y,&*@J##MLMJL!

"QP$ ^&'&T&.!^E.!V3(8,(.!:E!j%)-81(7('2!+*37&*!DC-(8&*!a41C84C1)-!7<!U'4)2)1!]1321&;;('2!3'!DC-(8&*!]&44)1'-j.!D&4,);&4(8-!
&'0!A3;BC4&4(3'!('!DC-(8!.!IJ#Q.!"4&'&T&9,&*@J#IMLJJM$!,44B-9YY,&*E&18,(W)-@3CW)14)-E=1Y,&*@J#IMLJJM!

"QL$ |CB('2! ?)'.! UE.! %3C1-&4.! ?E.! +(&W(443.! FE@>E! ja<'8,13'(b&4(3'! ('! DC-(8! +13CB! ]*&<('2j.! U'4)1'&4(3'&*! a<;B3-(C;! 3'!
A3;BC4)1! DC-(8! DC*4(0(-8(B*('&1<! ?)-)&18,! NADD?O.! IJ#Q.!"<CB('21)'9,&*@J#IQKQLJ$! ,44B-9YY,&*E&18,(W)-@
3CW)14)-E=1Y,&*@J#IQKQLJ!"\)-4!a4C0)'4!]&B)1!&H&10$!

"QQ$ \3C8,).! %E.! \1)--3'.! FE! j/0&B4(W)! *33T&,)&0! B*&''('2! =31! B)1=31;('2! ;C-(8! 83;B3-(4(3'j.! ^,)! IQ4,! U'4)1'&4(3'&*!
A3'=)1)'8)!3'!/C43;&4)0!]*&''('2!&'0!a8,)0C*('2!NUA/]aO.!cC('!IJ#Q.!"73C8,)9,&* @J##MPI`L$!,44B-9YY,&*E&18,(W)-@
3CW)14)-E=1Y,&*@J##MPI`L!!

2014  
"QM$ \(2 3.! >E.! aB(8,)1.! /E.! +,(-(.! %E.! /'01)&44&.! DE.! t! aB&4(&*! ^1&'-=31;&4(3'-! ('! a(;B*(8(&*! A,310! aB&8)-! v.! ]138))0('2-!

UADAˆaDAˆIJ#L.!/4,)'-.!IJ#L.!BBE!###I @###` !
"QK$ A,1(-43B,)1! ^1&B&'(.! F3-R! 58,)W)-4)E! ?)&*! ^(;)! ^);B3! A&'3'-! H(4,! /'4)-83=3E! U'4)1'&4(3'&*! A3;BC4)1!DC-(8!

A3'=)1)'8).!a)B!IJ#L.!/4,)'-.!+1))8)E!BBEIJK.!IJ#LE!X,&* @J#JQP[PMZ!
"Q[$ \3C8,)!%(;(41(.!\1)--3'!F)&'.!>)4b!a4RB,&').!]1321&;;&4(3'!&'0!A3'413*!3=!:&C-4!a3C'0!]138)--('2!('!eB)'DC-(8E!LJ4,!

U'4)1'&4(3'&*!A3;BC4)1!DC-(8!A3'=)1)'8)!NUADAO!c3('4!H(4,!4,)!##4,!a3C'0!_!DC-(8!A3;BC4('2!83'=)1)'8)!NaDAOE!
/4,)')-!9!a)B4);71)!IJ#L !

"Q`$ \1)--3'!F)&'.!?)&84(W)!d(-C&*!]1321&;-!=31!A3;BC4)1@/(0)0!DC-(8!A3;B3-(4(3'E!U555!a<;B3-(C;!3'!d(-C&*!>&'2C&2)-!
&'0!lC;&' @A)'41(8!A3;BC4('2E!D)*73C1')!9!IJ#L!

"MJ$ A&C1).! lE.! /23'.!AE.! /'01)&44&.!DE.! t!D30C*C-!B!1,<4,;(8!4(*('2!8&'3'-!&'0!-3;)! (;B*);)'4&4(3'-! ('!eB)'DC-(8!W(-C&*!
B1321&;;('2!*&'2C&2)!v.!]138))0('2-!UADAˆaDAˆIJ#L.!/4,)'-.!IJ#L.!BBE!#JKK @#J[I !

"M#$ !/&13'! 5('73'0.! A,1(-43B,)1! ^1&B&'(.! /'01)&! /23-4('(.! %&'()*)! +,(-(.! %();3! a8,H&1bE! :(') @4C')0! A3'413*! 3=!
A3'8&4)'&4(W)!a<'4,)-(-!H(4,!A&4&?^!u-('2!4,)!7&8,!>(71&1<!=31!D&6EF4:.A4+:;<4+9$R<23-:.A$"-G;1$R<4O.A.41.$TFR"RU.!
a)B!IJ#L.!/4,)'-.!+1))8)E!BBE#@#.!IJ#LE!X,&*@J##M#JI[Z !

"MI$ +&18(&!FR1R;().!>)13C6! ],(*(BB).! \1)--3'!F)&'.!BeD9!>('T('2! ])'!+)-4C1)-!43!A3;BC4)1@/(0)0!A3;B3-(4(3'! ]138)--)-E!
LJ4,! U'4)1'&4(3'&*! A3;BC4)1! DC-(8! A3'=)1)'8)! NUADAO! c3('4! H(4,! 4,)! ##4,! a3C'0! _! DC-(8! A3;BC4('2! 83'=)1)'8)!
NaDAOE!/4,)')-!9!a)B4);71)!IJ#L! !

"MP$ +&18(&! FR1R;().! ^-&'0(*&-! ^,)3B,&'(-.! /23'! A&1*3-.! D&8T&<! s)'0<.! a41C84C1)0! e7-)1W&4(3'! H(4,! ]3*<B,3'<9! &!
DC*4(=&8)4)0! ^33*! =31! a4C0<('2! DC-(8! A3;B3-(4(3'E! /AD! 83'=)1)'8)! 3'! %)-(2'('2! U'4)1&84(W)! a<-4);-E! d&'83CW)1! 9!
FC('!IJ#L!

"ML$ +&18(&! FR1R;().! ^-&'0(*&-! ^,)3B,&'(-.! /23'! A&1*3-.! D&8T&<! s)'0<.! ]&B)1A3;B3-)19! A1)&4('2! U'4)1&84(W)! ]&B)1!
U'4)1=&8)-! =31! DC-(8! A3;B3-(4(3'E!UlDr#L.! IM)! 83'=R1)'8)! =1&'83B,3')! -C1! *rU'4)1&84(3'! l3;;) @D&8,(').E! >(**)! 9!
a)B4);71)!IJ#L.!BE!#@[ !

"MQ$ d('c&1!/'0)1-.!\1)--3'!F)&'.!eB)'DC-(8!3'!>( 'C6E!>('C6!/C0(3!A3'=)1)'8)E!IJ#L!
"MM$ ]()11)!%3'&4@\3C(**C0!&'0!:*31)'4!F&8fC);&10!&'0!D&-&,(T3!a&T&(E!^3H&10-!&'!5fC&4(3'&*!^,)31<!3=!?,<4,;!G34&4(3'E!

DC-(8!5'830('2!A3'=)1)'8)E!^3!&BB)&1E!
"MK$ A*R;)'4! ]3'8)*)4.! :*31)'4! F&8fC);&10E! ^)-4! D)4,30-! =31! a831)@\&-)0! U'4)1&84(W)! DC-(8! a<-4);-E! LJ4,! U'4)1'&4(3'&*!

A3;BC4)1! DC-(8! A3'=)1)'8)! NUADAO! c3('4! H(4,! 4,)! ##4,! a3C'0! _! DC-(8! A3;BC4('2! 83'=)1)'8)! NaDAOE! /4,)')-.!
-)B4);71)!IJ#L !

"M[$ A*R;)'4! ]3'8)*)4.! :*31)'4! F&8fC);&10E! ! D30)*! \&-)0! ^)-4('2! 3=! &'! U'4)1&84(W)! DC-(8! a<-4);E! PJ4,! /ADYaU+/]]!
a<;B3-(C;!e'!/BB*()0!A3;BC4('2E!^3!&BB)&1E!

"M`$ G(T&.!FE.!58,)W)-4).!FE.!A,);(**()1!DE.!+(&W(443.!FE@>E!t!]*&''('2!lC;&' @A3;BC4)1!U;B13W(-&4(3'!v.!U'4)1'&4(3'&*!A3;BC4)1!
DC-(8!A3'=)1)'8)!NUADAO!x!a3C'0!&'0!DC-(8!A3;BC4('2!83'=)1)'8)!NaDaO.!/4,n')-. !a)B4);71)!IJ#L !

"KJ$ A3==<.!^E.!+(&W(443.!FE>E.!A3'4.!/E.!t!/-83+1&B,9!/!u-)1!U'4)1=&8)!=31!a)fC)'8('2!&'0!a831)!:3**3H('2!=31!U'4)1&84(W)!DC-(8!v.!
UADA!IJ#L!@!LJ4,!U'4)1'&4(3'&*!A3;BC4)1!DC-(8!A3'=)1)'8).!/4,)'-.!IJ#L !

"K#$ A3'4.! /E.! 58,)W)-4).! FE.! +(&W(443.! FE>E.! t! ^,)! A<7)1 @],<-(8&*! a<-4);! /BB13&8,! =31! /C43;&4(8! DC-(8! /883;B&'(;)'4! ('!
/'4)-83=3!v.!#MK4,!;))4('2!3=!4,)!/83C-4(8&*!a38()4<!e=!/;)1(8&.!]13W(0)'8).!IJ#L!

"KI$ ACW(**()1!],(*(BB).!A3'4!/1-,(&.!A3,)1)'4!^(;)!D30)*('2!3=!-);( @D&1T3W!D30)*-!H(4,!/BB*(8&4(3'!43!?)&*@̂(;)!/C0(3 @43@
a831)!/*(2';)'4E!U555!D&8,(')!>)&1'('2!('!a(2'&*!]138)--('2!ND>a]OE!?)(;-!9!a)B4);71)!IJ#L !

"KP$ ACW(**()1!],(*(BB).!A3'4!/1-,(&.!^(;)@83,)1)'8<!3=!\&<)-(&'!B1(31-!3'!41&'-()'4!-);( @D&1T3W!8,&('-!=31!&C0(3@43@-831)!
&*(2';)'4E!D&65G^E!/;713(-)!9!e 84371)!IJ#L!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 10 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"KL$ +(&W(443.!FE>E.!58,)W)-4).!FE.! t!?)&*@̂(;)!D&48,('2!3=! /'4)-83=3!^);B31&*! ]&44)1'-!v.!#M4,!U'4)1'&4(3'&*!a<;B3-(C;!3'!
]1('8(B*)-!&'0!]1&84(8)!3=!%)8*&1&4(W)!]1321&;;('2!N]]%]!IJ#LO.!A&'4)17C1<.!IJ#L!

"KQ$ >&14(**34.!eE.!/<&1(.!DE.!t! /!83;B1),)'-(W)!83;BC4&4(3'&*!;30)*!=31!;C-(8!&'&*<-(-.!&BB*()0!43!;&f•;!&'&*<-(-!v.!^,(10!
U'4)1'&4(3'&*!s31T-,3B!3=!:3*T!DC-(8!/'&*<-(-.!U-4&;7C*.!IJ#LE!!

"KM$ a,W)4-! /''&.!A,&1*)-!%)! ]&(W&!a&'4&'&E!D30)*('2! /1W3! ]‰14r-!DC-(8! s(4,! eB)'DC-(8E!C9.1:A<4;1$*;G-+9;G+:;<4$+45$ :B.$
SA:G.!IJ#L.!>3'03'.!u'(4)0!V('203;E!IJ#L.!5d/!>3'03'!IJ#LE !

"KK$ ^&'&T&.!^E.!:C1CT&H&.!VE.!t!U'4)1W&*!a8&*)!&-!+13CB!+)')1&431-!v.!UADA.!/4,)')-.!IJ#L!
"K[$ ^&'&T&.!^E.!:CT((.!VE.!t!D)*30(8!]&44)1'!a)2;)'4&4(3'!3=!]3*<B,3'(8!DC-(8!&-!&!a)4!]&14(4(3'('2!]137*);!v.!UADD.!]C)143!

d&**&14&.!IJ#LE!
"K`$ d(8)'4)!FE!\34)4!5-81(7&!&'0!]()11)!^&*734E!/!B13B3-&*!43!&00!&!C4(*(4<!8*&--!43!1)B1)-)'4!)6B)84)0!;3'&0!@!?)W(-(3'!#E!U'!

Agg!a4&'0&10-!A3;;(44))!]&B)1.!I`!FC')!IJ#LE !

2013  
"[J$  /'01)&44&.!DE.!5,1)-;&''.!/E.!+C(4&14.!?E.!D&b3*&.!+E.!t!^3H&10-!&!8&4)231(8&*!4,)31<!3=!81)&4(W(4<!v.!DAD!IJ#P.!D3'41R&*.!

IJ#P.!BBE!#@̀PK!
"[#$ \&C0&14.! +E.! D&'0)*.! >E.! F&8fC);&10.! :E.! ]3Cb)4.! DE.! t! /! a<'8,13'3C-! 5;7)00('2! 3=! /'4)-83=3.! &! %3;&('@aB)8(=(8!

>&'2C&2)!=31!U'4)1&84(W)!D(6)0!DC-(8!v.!#P4,!U'4)1'&4(3'&*!A3'=)1)'8)!3'!5;7)00)0!a3=4H&1)!N5Dae:^O.!D3'41)&*.!
IJ#P !

"[I$  \(23.! >E.! /'01)&44&.! DE.! +(&W(443.! FE>E.! D(8,)*.! eE.! aB(8,)1.! /E.! t! A3;BC4&4(3'! &'0! d(-C&*(b&4(3'! 3=! DC-(8&*! a41C84C1)-! ('!
A,310@7&-)0!a(;B*(8(&*!A3;B*)6)-!v.!DAD!IJ#P.!D3'41R&*.!IJ#P.!BBE!P[@Q#!

"[P$ >3C(-!\(23.! /'43(')!aB(8,)1E!a)*=@/--);7*<!3=!DC-(8&*!?)B1)-)'4&4(3'-!('!D+aE!/14(=(8(&*!U'4)**(2)'8)!&'0!a(;C*&4(3'!3=!
\),&W(3C1.!/B1!IJ#P.!56)4)1.!?3<&C;)@u'(E!IJ#PE!X,&*@J##JM[K[Z !

"[L$ \(23.! >E.! +(&W(443.! FE>E.! aB(8,)1.! /E.! t! aB&4(&*! ]1321&;;('2! =31! DC-(8&*! ^1&'-=31;&4(3'-! &'0! l&1;3'(b&4(3'! v.! aB&4(&*!
A3;BC4('2!s31T-,3B!NaAs!IJ#PO.!a&('4@]&C*.!IJ#P.!BBE!@̀#M!

"[Q$ \1)--3'.! FE.! :3C*3'.! ?E.! a413BB&.! DE.! t! ?)0C84(3'! &-! &! ^1&'-(4(3'! A3'413**)1! =31! a3C'0! a<'4,)-(-! 5W)'4-! v.! :/?Dr#P!@!
s31T-,3B!3'!:C'84(3'&*!/14.!DC-(8.!D30)*('2!& '0!%)-(2'.!\3-43'.!IJ#P !

"[M$ A3'4.!/E.!+(&W(443.!FE>E.!F&8fC);&10.!:E.!t!:13;!/C4,31)0!43!]130C8)0!^(;)!('!A3;BC4)1@DC-(8(&'!U'4)1&84(3'-!v.!AlU!IJ#P!
s31T-,3B!3'!/W)8!*)!^);B-m!^(;).!^);B3.!&'0!^C1'-!('!lC;&' @A3;BC4)1!U'4)1&84(3'.!]&1(-.!IJ#P!!

"[K$ A3'4! /E.! a413BB&!DE.! >&C1)'b(! AE.! t! A,13;&6.! 4,)! 34,)1! -(0)! 3=! 4,)! -B)841&*! 0)*&<! 7)4H))'! -(2'&*! B138)--('2! &'0!
83;B3-(4(3'!vE!%(2(4&*!/C0(3!5==)84-!N%/:6OE!D&<'334,!9!a)B4);71)!IJ#P!

"[[$  %)!]&(W&!a&'4&'&.!AE.!\1)--3'.!FE.!/'01)&44&.!DE.!t!D30)*('2!&'0!a(;C*&4(3'9!^,)!aB)841&*!A&'3'!=31!A3'*3'!G&'8&113H!7<!
F&;)-!^)'')<!v.!a3C'0!&'0!DC-(8!A3;BC4('2.!a438T,3*;.!IJ#P !

"[`$  %)--)('.! /E.! A3'4.! /E.! t! e'*(')! 8,&'2)! 0)4)84(3'! ('! )6B3')'4(&*! =&;(*()-! H(4,! C'T'3H'! B&1&;)4)1-! 7)=31)! &'0! &=4)1!
8,&'2)!v.!+)3;)41(8!a8()'8)!3=!U'=31;&4(3'.!]&1(-.!IJ #P!

"`J$ :&'8,3'.! >E.! F&8fC);&10.! :E.! t! :31;&*! ^(;('2! /'&*<-(-! e=! D(6)0! DC-(8! a831)-! v.! U'4)1'&4(3'&*! A3;BC4)1! DC-(8!
A3'=)1)'8)!NUADAO.!])14,.!IJ#P!

"`#$ +&18(&.! FE.! \(23.! >E.! aB(8,)1.! /E.! D&8T&<.! sE.! t! ]&B)1^3'')4b9! aCBB314('2! DC-(8! A3;B3-(4(3'! H(4,! U'4)1&84(W)! ]&B)1!v.!
564)'0)0!/7-41&84!3'!lC;&'!:&8431-!('!A3;BC4('2!a<-4);-!AlUr#P.!]&1(-.!IJ#P !

"`I$  F&8fC);&10.!:E.!?C-('3H(48,.!DE.!t!?)H1(4)!A*3-C1)!&'0!A:!l)02)!/C43;&4&!v.!K4,!U'4)1'&4(3'&*!A3'=)1)'8)!3'!>&'2C&2)!
&'0!/C43;&4&!^,)31<!&'0!/BB*(8&4(3'!N>/^/O.!W3*E!>)84C1)!G34)-!('!A3;BC4)1!a8().!\(*7&3.!IJ#P!

"`P$ a8,*);;)1.!^E.! /'01)&44&.!DE.! t!u-('2! :31;&*!A3'8)B4!/'&*<-(-!43!?)B1)-)'4!A,13;&!a<-4);-!v.!DAD!IJ#P.!D3'41R&*.!
IJ#P.!BBE!#[ @̀IJJ !

"`L$ :3C*3'.!?E.!\1)--3'.!FE.!t!u'!;30n*)!0)!83'41S*)!B3C1!*&!-<'4,n-)!B&1!=3'84(3'-!0r3'0)-!=31;&'4(fC)-!&W)8!eD @A,&'4!v.!
F3C1'R)-!0rU'=31;&4(fC)!DC-(8&*).!a&('4@%)'(-.!IJ#P !

2012  
"`Q$ \(23! >3C(-.! +&18(&! FR1R;().! aB(8,)1! /'43(').! D&8T&<! s)'0<.! ]/]5?^eGG5^~9! DC-(8! A3;B3-(4(3'! H(4,! U'4)1&84(W)!

]&B)1E!a3C'0!&'0!DC-(8!A3;BC4('2E!A3B)',&2C)!9!FC(**)4!IJ#I.!BE!I#`@IIQ! !
"`M$ \1)--3'!F)&'.!aB&4(&*!a41C84C1)-!]1321&;;('2!=31!DC-(8E!aB&4(&*!A3;BC4('2!s31T-,3B!NaAsOE!A3@*38&4)0!H(4,!4,)!##4,!

U'4E!A3'=E!3'!/C43'3;3C-!/2)'4-!&'0!DC*4(/2)'4!a<-4);-! x!//D/a.!d&*)'8(&.!aB&('.!IJ#I !
"`K$ \1)--3'! F)&'.! ]R1)b @a&'8,3! A&1*3-.! G)H! :1&;)H31T! =31! a831)! a)2;)'4&4(3'! &'0! /'&*<-(-! ('! eB)'DC-(8E! a3C'0! &'0!

DC-(8!A3;BC4('2E!A3B)',&2)'!9!IJ#I !
"`[$  A3'4! /1-,(&.! 58,)W)-4)! F3-R.! +(&W(443! F)&'@>3C(-.! F&8fC);&10! :*31)'4E!A311)84! /C43;&4(8! /883;B&'(;)'4! %)-B(4)!

D&8,(')! >(-4)'('2! 31! lC;&'! 51131-! U'! /'4)-83=3E! U'4)1'&4(3'&*! A3;BC4)1! DC-(8! A3'=)1)'8)! NUADAOE! >cC7*c&'&! 9!
a)B4);71)!IJ#I !

"``$  +&18(&.! FE.! ^-&'0(*&-.! ^E.! /23'.! AE.! D&8T&<.! sE.! t! U'4)1&84(W)! ]&B)1! aC7-41&4)-! 43! aCBB314! DC-(8&*! A1)&4(3'! v.! /AD!
A3'=)1)'8)!3'!lC;&'!:&8431-!('!A3;BC4('2!a<-4);-!NAlUO.!/C-4('.!IJ#I !

"#JJ$ +(&W(443!F)&'@>3C(-.!^,)!D30)*('2!&'0!4,)!a(;C*&4(3'!3=!4,)!:*C(0!D&8,(')-!3=!a<' 4,)4(8!\(3*32<E!?)W(-)0!&'0!a)*)84)0!
B&B)1-!3=!4,)!^H)*=4,!U'4)1'&4(3'&*!A3'=)1)'8)!3'!D);71&')!A3;BC4('2!NADA#IOE! :3'4&(')7*)&C!9! /3p4! IJ##.!W3*E!
>GAa!K#[L.!BE!#K@PI.!IJ#IE! !

"#J#$ >RW<.!\E.!\*38,.!+E.!/--&<&2.!+E.!t!eD&6(-4!%(&*)84(8-!9!8&B4C1('2.!d(-C&*(b('2!&'0!56B&'0('2!U;B13W(-&4(3'-!v.!GUD5.!/''!
/1731.!IJ#I.!BBE!#PK@#LJ!

"#JI$  G(T&.! FE.! A,);(**()1.! DE.! t! U;B134)V.! ('4)21&4('2! ,&1;3'(8! 83'413*-! ('43! (;B13W(-&4(3'! ('! 4,)! =(*(&4(3'! 3=! eD&6! v.!
U'4)1'&4(3'&*!A3;BC4)1!DC-(8!A3'=)1)'8)!NUADAO.!>cC7*c&'&.!IJ#I.!BBE!#[J@#[ K!

"#JP$ G(T&.!FE.!A,);(**()1.!DE.!t!U;B134)V!9!('4R21)1!0)-!83'41S*)-!,&1;3'(fC)-!B3C1!*r(;B13W(-&4(3'!;C-(8&*)!0&'-!*&!=(*(&4(3'!
0reD&6!v.!F3C1'R)-!0r('=31;&4(fC)!;C-(8&*)!NFUDO.!D3'-.!IJ#I.!BBE!#LK@#QQ!

"#JL$ a4)B')<! aE.! %(&83')-8C! /E.! %3C1-&4! ?E.! +(&W(443! FE@>E.!V3H&*(H! ^E.! &'0! #J! 34,)1! &C4,31-.! +&10)'('2! A<7)1@],<-(8&*!
a<-4);-E!u'83'W)'4(3''&*!A3;BC4&4(3'!&'0!G&4C1&*!A3;BC4&4(3'!NuAGArIJ#IOE!e1*R&'-!9!a)B4);71)!IJ#I.!W3*E!KLLQ!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 11 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"#JQ$ aB(8,)1! /E.!D(8,)*! eE.!+(&W(443!FE@>E.! /17(41&1<!G)-4('2! 3=!aB&4(&*!A3;BC4&4(3'-E!aB&4(&*!A3;BC4('2! s31T-,3B!aAs#IE!
d&*)'8(&!9!FC('!IJ#I.!W3*E!sI#!//D/a!a&4)**(4)!s31T-,3B!

"#JM$ aB(8,)1! /E.! D(8,)*! eE.! +(&W(443! FE@>E.! aB&4(&*! A3;BC4('2! ('! D+aE! ##4,! U'4)1'&4(3'&*! A3'=)1)'8)! u'83'W)'4(3'&*!
A3;BC4&4(3'!_!G&4C1&*!A3;BC4&4(3'!NuAGA!IJ#IOE!e1*R&'-!9!a)B4);71)!IJ#I.!W3*E!>GAa!KLLQ.!BE!MP@M !̀

Autres produits prŽsentŽs dans des colloques / congr•s et des sŽminaires de recherche  

"#$ +&18(&!FR1R;().!G3C'3!+(*7)14.!>)13C6!],(*(BB).!W-;5$(;:$"-G;1-G9!U'4)1&84('2!H(4,!A&**(21&B,(8!+)-4C1)-E!F4:.A+1:;8.$"-G;1$
H<:+:;<4$+45$#.3A.G.4:+:;<4$X<AYGB<3Z$HF"C6&IE!>3'01)-!9!IJ#LE!

"I$ 5-*('2.! ]E! U'=)1('2! ;C-(8&*! 1)*&4(3'-,(B! ')4H31T-! =13;! W&1(3C-! -(;(*&1(4<! &-B)84-E! U'4)1'&4(3'&*! A3;BC4)1! DC-(8!
A3'=)1)'8)!NIJ#LO.!s31T-,3B!3'!D&4,w'wB3B!

"P$ :*31)'4!F&8fC);&10.!F)&'! \1)--3'.! ]()11)!%3'&4 @\ 3C(**C0E!?,<4,;! ^1))! ?)H1(4('2E!"..:;4,$<O$:B.$F[F\$X]$&^_$<4$).A2$
#.PA;:;4,Z$*;.44+$(-22.A$<O$M<,;1.!FC*!IJ#L.!d()''&.!/C-41(&E!IJ#LE!

"L$ F&8fC);&10.!:E.!?C-('3H(48,.!DE.!t!u'1&'T)0!41))!1)H1(4('2!&'0!)==)84(W)!8*3-C1)-!3=!*&'2C&2)-!v.!D))4('2!3=!4,)!U:U]!s+!
#EM!3'!^)1;!?)H1(4('2.!5('0,3W)'.!IJ#P E!!

"Q$ ]()11)!^&*734E!aB&8)4(;)!B1321&;;('2E!F:>U!-);('&1.!^3T<3.!F&B&'.!IJ!FC*<!IJ#KE!
"M$ ]()11)!^&*734E!aB&8)4(;)!B1321&;;('2E!a<'8,13'!H31T-,3B.!\&;7)12.!+)1;&'<.!Q x`!%)8);7)1!IJ#ME !
"K$ ]()11)!^&*734E!a<'8,13'3C-!-B&8)!B1321&;;('2E!]1('8(B*)-!&'0!]1&84(8)!3=!A3'-41&('4!]1321&;;('29!II'0!U'4)1'&4(3'&*!

A3'=)1)'8).!A]!IJ#M.!%38431&*!B1321&;.!^3C*3C-).!:1&'8).!Qx`!a)B4);7)1!IJ#ME !
"[$ ]()11)!^&*734E!aB&8)4(;)!B1321&;;('2E!]&1T&-!-);('&1.!]&1(-.!:1&'8).!#P!FC')!IJ#ME!!
"`$ ]()11)!^&*734E!>&'2C&2)!=31!83'8C11)'4!83'-41&('4!B1321&;;('2E!F3C1'R)!:1&'83B,3')!0)!*&!?)8,)18,).!F:?!IJ#Q.!^3T<3.!

F&B&'.!#P!'3W);71)!IJ#QE!!
"#J$ %(;(41(! \3C8,).!F)&'! \1)--3'E! /0&B4(W)!*33T&,)&0!B*&''('2!=31!B)1=31;('2! ;C-(8!83;B3-(4(3'E!)B.$ 'V:B$F4:.A4+:;<4+9$

R<4O.A.41.$<4$S-:<2+:.5$\9+44;4,$+45$(1B.5-9;4,$TFRS\(U.!"B3-4)1$.!F)1C-&*);.!U-1&)*E!IJ#QE!
"##$ !e*(W()1!D(2*(31).!G(83*&-!e7('.!F)&'! \1)--3'E!?&B.!1&22&!)4!BC'T!=1&'z&(-!N#`KK@#``IO!9!C')!&'&*<-)!83;BC4&4(3'')**)E!

"B3-4)1$!K<-A47.G$ 5`+4+9EG.$ 2-G;1+9.$ 5.$ 9+$ (O+2.! IJ#L.! ]&1(-.! :1&'8)E! DC-(fC)! -&W&'4)YDC-(fC)-! &84C)**)-! 9!
/14(8C*&4(3'-E!

4. Développements instrumentaux et méthodologiques 

Prototypes et dŽmonstrateurs  

"#$ &'()*+,-.$ / ! N3KO! )-4! C'! B13434<B)! 0)! 1)=3'4)! 83;B*n4)! 0C! *32(8()*!eB)'DC-(8! 0&'-! *)! -)'-! 0)! *&! 1R&84(W(4R! )4! 0)-!
-41C84C1)-!4);B31)**)-!0<'&;(fC)-E!IJ#I @IJ#K!Y!B13c)4!/G?!5::UA/A)E!!

"I$ 0'12 30.()( !9! '3CW)**)! ('4R21&4(3'! 0)-! 4)',3*32()-! 0C! aB&4! B3C1! *)!83'41S*)! )4! 41&(4);)'4!-B&4(&*(-R)-! 0&'-! eB)'DC-(8!
NIJ#MOE!!

"P$ 4516(.27-5(, !9!&BB*(8&4(3'!;37(*)!B3C1!*)!83'41S)!0)!*&!-B&4(&*(-&4(3'!-3'31)!NIJ#QOE!
!,44B9YY1)B;C-E(18&;E=1Y)==(8&8)YHBY41&c)843(1)-!

"L$ 089:7;-,2 9! 3C4(*! 0)! '34&4(3'! 21&B,(fC)! W)8431()**)! B3C1! *)! 83'41S*)! 0)! 41&(4);)'4! &C0(3! )4! ;C*4(;)0(&E! ?R-(0)'8)!
1)8,)18,) @81R&4(3'!0)!?&;&!+344=1()0!NIJ#K OE!

"Q$ <7),1- !)-4!*)!*&'2&2)!fC(!(;B*R;)'4)!*)!B&1&0(2;)!j-B&8)4(;)jE! ,44B-9YY2(4,C7E83;YB4&*Y73'-&(E!!
"M$ =1>1!)-4! C'! )'-);7*)! 3B)'! -3C18)! 0)! ;30C*)-! =3C1'(--&'4! D&6! &W)8! 0)-! ('4)1=&8)-! C4(*(-&4)C1! '3' @-4&'0&10! B3C1! *&!

2R'R1&4(3'!;C-(8&*).!fC(!B&14&2)'4!43C4)-!C'!&BB138,)!B)1=31;&4(W)!)4!)6B*31&43(1)!q!*&!83;B3-(4(3'E!
"K$ ?@9!7(7*(34,nfC)!)4!('4)1=&8)!C4(*(-&4)C1!eB)'DC-(8!B3C1!*&!fC&'4(=(8&4(3'!1<4,;(fC)!7&-R)!-C1!*wR'C;R1&4(3'!0)!-)1()-!

0w&171)-E!,44B9YY1)B;C-E(18&;E=1Y8&3Y1f!

!

Plateformes  et observatoires  

5. Produits et outils informatiques 

Logiciels  

"#$ &'()*+,-. !NeDO!)-4!C'!)'W(13'');)'4!0)!B1321&;;&4(3'!W(-C)**)!B3C1!*&!83;B3-(4(3'!3C!*w&'&*<-)!;C-(8&*)!&--(-4R)-!
B&1!310('&4)C1E!eD!3==1)!q!*wC4(*(-&4)C1!0)! '3;71)C6!;30C*)-!&--38(R-!q!0)-!=3'84(3'-.!83'')84R-!*)-!C'-!&C6!&C41)-!
B3C1!83'-4(4C)1!C'!B1321&;;)!N3C!3+:1BO!B)1;)44&'4!0)!2R'R1)1!3C!41&'-=31;)1!0)-!-41C84C1)-!)4!03''R)-!;C-(8&*)-!
83;B*)6)- E!eB)'DC-(8! )-4! *)&0)1! ;3'0(&*! )'! A/e! N83;B3-(4(3'! &--(-4R)! B&1! 310('&4)C1O! &W)8! B*C-()C1-! 0(b&(')! 0)!
;(**)1-!0)!4R*R8,&12);)'4-.! 0)-!C4(*(-&4)C1-!0&'-! 0)! '3;71)C6!B&<-E!U*!=&(4! *w37c)4!0w)'-)(2');)'4-! )4!0)! -4&2)-!0)!
=31;&4(3'!0&'-! '3;71)!0wC'(W)1-(4R-!)4!0w('-4(4C4(3'-!R0C8&4(W)-!)4!)-4!C4(*(-R!83C1&;;)'4!B&1!0)-!83;B3-(4)C1-!0)!
1)'3;;R)!('4)1'&4(3'&*) .!0)! -314)! fC)!*)-!83;B3-(4(3'-!C4(*(-&'4!eB)'DC-(8!3'4!BC!Š41)!81RR)-!3C!c3CR)-!0&'-!0)-!
83'4)64)-!B1)-4(2()C6!ND)413B3*(4&'!eB)1&.!^,R•41)!0C!A,•4)*)4.!:)-4(W&*!0)!a&*b7C12.!:)-4(W&*!0wl)*-('T(.!̂ ,)!\&1')-!
:3C'0&4(3'.! :)-4(W&*! 0w/(6@)' @]13W)'8).! >('83*'! A)'4)1! :)-4(W&*.! A&1')2()! l&**! )48.!OE! eB)'DC-(8! )-4! 038C;)'4R! q!
41&W)1-!*)-!413(-!W3*C;)-!0C!eB)'DC-(8!A3;B3-)1w-!\33T.!03'4!*)!413(-(n;)!43;)!)-4!B&1C!)'!IJ#M.!fC(!1)213CB)'4!*)-!
4R;3(2'&2)-!)-4,R4(fC)-!)4!4)8,'(fC)-!0)!B*C-!0)!KJ!83;B3-(4)C1-!0)!43C-!B&<-!&C43C1!0)!*wC-&2)!0weB)'DC(-8!B3C1!
*&!83;B3-(4(3'E!!

"I$ A)2(,.7B7 ! )-4! C'! -<-4n;)! 0)! -C(W(! 0)! B&14(4(3'! ;30C*&(1)! )4! C'! *&'2&2)! 0)! B1321&;;&4(3'! -<'8,13')! B3C1! *&!
83;B3-(4(3'!;C-(8&*)E!>)!;30C*)!B)1;)4!*&!1)83''&(--&'8)!&C43;&4(fC)!0)!*&!B3-(4(3'!0&'-!*&!B&14(4(3'!)4!*)!4);B3!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 12 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

0C! ;C-(8()'! )'! 4);B-! 1R)*.! B)1;)44&'4! &('-(! 0)! -<'8 ,13'(-)1! C')! B)1=31;&'8)! ('-41C;)'4&*)! &W)8! 8)**)! 0wC')!
B&14(4(3'!W(14C)**)! ('=31;&4(fC)E!/'4)a83=3!)-4!*)&0)1! ;3'0(&*!)'! -C(W(!0)!B&14(4(3'!B3C1!*&!81R&4(3'!83'4);B31&(').!
&W)8! 0)-! 0(b&(')-! 0)! 81R&4(3'-! ('4)1'&4(3'' &*)-! 8,&fC)! &''R)! 0&'-! *)-! ;)(**)C1)-! -& **)-! 0)! 83'8)14! )4! &W)8! 0)-!
318,)-41)-!B1)-4(2()C6!N>3-! /'2)*)-! ],(*,&1;3'(8-.!G|A! ],(*.! \)1*('! ],(*,&1;3'(8-.! \\A!e18,)-41&.! ]&1(-!e18,)-41&.!
)48EO! )4! 0&'-! *)-! 21&'0-! =)-4(W&*-! 0)! 8*&--)! ;3'0(&*)! N50('73C12! :)-^(W&*.! :)-4(W&*! 0r&C43;')! 0)! ]&1(-.! :)-4(W&*!
0r&C43;')!0)!d&1-3W().!)48EOE!>)!-<-4n;)!&!7R'R=(8(R!0wC')!*&12)!83CW)14C1)!0&'-!*&!B1)--)!2R'R1&*(4).!4&'4!'&4(3'&*)!
N>)!D3'0).! :(2&13.!>&!?)8,)18,).!5C13B)#.! \:D!^d.! .:1 Ô! fCwq! *rR8,)**)! ;3'0(&*)!NG|!^(;)-.! \\A.!AC7&!A,13'(8*)-.!
a,&'2,&(!^(;)-.! .:1 ÔE!/'4)-83=3!&!1)zC!B*C-()C1-!B1(6!)4!0(-4('84(3'-!NB1(6!0)-!G3CW)&C6!e7c)4-!0)!*&!:1&'8)!('0C-41()*.!
B1(6!(>&7‹OE!

"P$ CD?&*AE$0'(.251;$=(;18$ A,13;&6!)-4!C'! ;30C*)!)64)1')!D&6 !C4(*(-R!B3C1!*&!2R'R1&4(3'!)'!4);B-!1R)*!0)!;30n*)-!0)!
=1RfC)'8)!0)-4('R-!&C!41&(4);)'4!)'!4);B-!1R)*!0)-!-(2'&C6!&C0(3E!%)BC(-!IJ#Q.!(*!=&(4!B&14()!0)!*&!83**)84(3'!U?A/D/}!
B3C1!*)! *32(8()*! /7*)43'!>Ud5!C4(*(-R!B&1!B*C-!0rC'! ;(**(3'!0)!%F-!0&'-! *)! ;3'0)E !A,13;&6! )-4! 8R*n71)!-&!8&B&8(4R!q!
0R*(W1)1! 0)-! -(2'&C6! 8311)84-! )'! 4);B-! 1R)*! ;&*21R! *)-! ;30n*)-! 4);B31)*-! ,R4R132n')-! C4(*(-R-! 0&'-! *)! 41&(4);)'4!
-B)841&*E!

"L$ A,.7F51'G !)-4! C'! R0(4)C1! 21&B,(fC)! B)1;)44&'4! 0)! W(-C&*(-)1! *)-! B&14(4(3'-! /'4)-83=3E! A)4! )'W(13'');)'4! B)1;)4! 0)!
83'-41C(1)! 0)-! B&14(4(3'-! 83;B*)6)-! )'! -(;B*(=(&'4! *&! -&(-()! 0)-! 1-A8.Z$83'-41C84(3'! 0C! *&'2&2)! B)1;)44&'4!
0wR8,&'4(**3'')1!0)-!B&1&;n41)-!0)W&'4!W&1()1!83'4('C);)'4!0&'-!*)!4);B-E!IJ#P @IJ#QE!

"Q$ &9 1H!)-4! C'! )'W(13'');)'4! 0w('4)1&84(3'! (;B13W(-R)! )'41)! ;C-(8()'! )4! 310('&4)C1! fC(! &'&*<-).! &BB1)'0.! ;30R*(-)! )4!
1R(;B13W(-)! )'! 4);B-! 1R)*! *)-! =*C6! &C0(3! (--C-! 0C! c)C! 0rC'! 3C! 0)! B*C-()C1-! ('-41C;)'4(-4)-! -)*3'! C'! B&1&0(2;)!
0w('4)1&84(3'!31(2('&*!&BB)*R!t!1R('c)84(3'!-4<*(-4(fC)!vE!eD&6!&!=&(4!*w37c)4!0wC')!1)83''&(--&'8)!('4)1'&4(3'&*)!)4!&!R4R!
C4(*(-R!-C1!-8n')!83;;)!B)1=31;)1!W(14C)*!&883;B&2'&'4!0)-!,C;&('-!q!*w388&-(3'!0)!B*C-()C1-!0(b&(')-!0)!83'8)14-!
0&'-! *)! ;3'0)!q! *w388&-(3'! 0)! ;&'(=)-4&4(3'-!B1)-(4(2()C-)- !NF&bb! :)-4(W&*!0)!D3'41)C6.! :)-4(W&*!0w/(6@)' @]13W)'8).!
:)-4(W&*!0wub)-4).!^,)!?3C*)44)!G|.!/1-!DC-(8&.!U18&;!D&'(=)-4)!:)-4(W&*.!G&4(3'&*!A3'8)14!l&**!\C0&B)-4.!],(*&1;3'()!
0)!]&1(-.!:)-4(W&*!0)!F&bb!0)-!8('f!83'4(')'4-.!e'&--(-!AC*4C1&*!A)'4)1!/4,)' -.!A3**n2)!0)!:1&'8).!aU'2&B3C1!|3'2!a()H!
^3,!A3'8)14! l&**.! :)-4(W&*! ('4)1'&b(3'&*)! 0)!>w/fC(*&.!G|u! /7C!%,&7(!A3'8)14! l&**.! uG5a]!a&3! ]&C*3!A3'8)14! l&**.!
)48EOE!e;&6!)-4!038C;)'4R!0&'-!0)! '3;7 1)C6!&14(8*)-!)4!R;(--(3'-!0)!*&!B1)--)!)4!0) !*&!1&0(3!N^R*R1&;&.!>)!D3'0).!
:1&'8)!DC-(fC).!:1&'8)! U'4)1.!/14).)48EOE!IJ#I @IJ#KE!

"M$ 07*1H ! )-4! C'! &2)'4! &C43'3;)! 8&B&7*)! 0)! 2R'R1)1! 0C! 83'4)'C! ;C-(8&*! 83,R1)'4! )'! -)! 7&-&'4! -C1! C')! 83''&(--&'8)!
)641&(4)! B&1! &BB1)'4(--&2)! 0rC'! 831BC-! \1&'8,)! 0R1(WR)! 0we;&6.! a3D&6! ;)4! *w&88)'4!-C1! *wR83C4)! ('-4&'4&'R)! )4! *)!
2C(0&2)! 3BR1R! B&1! *)! ;C-(8()'! ,C;&('! B3C1! '&W(2C)1! 0)! ;&'(n1)! q! *&! =3(-! 1R&84(W)! )4! &C43@83,R1)'4).! 0)! -314)! q!
B130C(1)!&883;B&2');)'4.!83'41)B3('4!3C!B&14(8(B&4(3'!0&'-!C')!-(4C&4(3'!0)!83@(;B13W(-&4(3'!83**)84(W)E!a3D&6!)-4!
-3CW)'4!C4(*(-R!-C1!-8n')!83;;)!83;B&2'3'!0we; &6!N8=!0(==C-(3'!eD/6!B*C-!,&C4O!EIJ#I @IJ#KE!

"K$ I9'572(J !)-4! C'! -<-4n;)! 0w(;B13W(-&4(3'! ;C-(8&*)! ,3;;) @;&8,(')! 2C(0R! B&1! C'! -8R'&1(3! 4);B31)*! =31;&*(-RE! /C41)!
71&'8,)! 0R1(WR)! 0weD&6.!37c)4! 0wC'!B&14)'&1(&4! &W)8! *w5l5aa.!U*! )-4! B*C-! B&14(8C*(n1);)'4! 0R0(R! q! *w(;B13W(-&4(3'!
BC*-R)!)4!(0(3;&4(fC)!Nc&bb.!7*C)-.‹!B&1!)6);B*)O!3C!B*C-!2R'R1&*);)'4!q!*w(;B13W(-&4(3'!83;B3-R).!*&!83;B3-(4(3'!
0R4)1;('&'4! *)! -8R'&1(3E! U;B134)V! )-4! 83C1&;;)'4! C4(*(-R! -C1! -8n').! '34&;;)'4! 0&'-! *)! 8( 18C(4! 0C! c&bb! )4! 0)-!
;C-(fC)-!B3BC*&(1)-!)4!!=&(4!*w37c)4!0)!'3;71)C6!83'8)14-!0&'-!*)!;3'0)!!N8=!0(==C-(3'!e;&6!B*C-!,&C4OE!IJ#I @IJ#KE!

"[$ &5.G->, ! )-4! *)! B1);()1! -<-4n;)! 83;B*)4! B3C1! *w318,)-41&4(3'! &--(-4R)! B&1! 310('&4)C1! 0<'&;(fC)E!U*! B)1;)4! 0)!
1)83'-41C(1)! 'w(;B314)! fC)**)! 8(7*)! -3'31)!RW3*C&'4!0&'-! *)! 4);B-!B&1!C')! 83;7('&(-3'! 0w('-41C;)'4-! 3C!0)! -3'-.!
-)*3'!C'!)'-);7*)!0)!81(4n1)-!B-<8,3 @&83C-4(fC)-.!=3C1'(--&'4!&('-(!&C!83;B3-(4)C1!C'!3C4(*!81R&4(=!B3C1!(;&2(')1!0)-!
4(;71)-!('3C• -!B&1!;R*&'2)!('-41C;)'4&*E!e18,(0-!&!RW3*CR!q!B&14(1!>K&5.G->L(!-3'!B1R0)8)--)C1.!fC(!3BR1&(4.!*C(!.!-C1!
0)-!8(7*)-! -B)841&*)-! -4&4(fC)-!)4!83'-(-4&(4!)'!C'! -)1W)C1!)'!830)! ;&4*&7!)4!0)-!8*()'4-@('4)1=&8)-! )'!eB)'DC-(8! )4!
D&6YDa]!e18,(0R)!)4!e18,(0-!3'4!R4R!C4(*(-R-!B3C1!*wR*&731&4(3'!318,)-41&*)!0)!'3;71)C-)-!B(n8)-E!IJ#I @IJ#KE!

"`$ M1'(5C79'7,(5 ! )-4! C'! 3C4(*! 0)! 81R&4(3'! 0w('4)1=&8)-! -C1! B&B()1! ('4)1&84(=E! /! B&14(1! 0w&BB*8(&4(3'-! -3C18)-! 83;;)!
eB)'DC-(8!3C!D&6YDa].!*wC4(*(-&4)C1!81R)!-3'!('4)1=&8)!B)1-3'')**).!*w(;B1(;)!-C1!B&B()1!('4)1&84(=!N3+3.A$G-aG:A+:.GU.!
)4!*)-!83'41S*)!&W)8!C'!-4<*3!'C;R1(fC)EIJ#I @IJ#Q!

Bases de donnŽes / cohortes  

Corpus 

Outils prŽsentŽs dans le cadre de compŽtitions de solveurs  

Outils dÕaide ˆ la dŽcision  

6. Brevets, licences et déclarations d’invention 

DŽclaration Invention logiciel AnteScofo  

7. Rapports d’expertises techniques, produits des instances de normalisation 

8. Produits des activités didactiques 

Ouvrages 

E-learning, moocs, cours multimedia , etc.  



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 13 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"#$ %38C;)'4&4(3'! )' @*(2')! 0C! *&'2&2)! /'4)-83=3 ! NB*C-! 0)! LJJ! B&2)-! H)7OE! /88)--(7*)! q! B&14(1! 0)! *wu?>!
,44B9YY-CBB314E(18&;E=1Y038-Y/'4)-83=3Y;&'C&*-Y!!

"I$ A3C1-! -C1! *w&BB1)'4(--&2)! &C43;&4(fC)! &BB*(fCR! q! *&! ;C-(fC)! N##! 83C1-! ('4)1&84(=! &W)8! 4C431()*-! )4! )6)18(8)-! D&4*&7!
&--38(R-O.!,44B-9YY)-*('2E2(4,C7E(3Y&4(&;@;*Y !

9. Produits destinés au grand public 

ƒmissions radio, TV , presse Žcrite  

"#$ :1&'8)!DC-(fC).!>)!A1(!0C!]&48,H31T.!I#!;&)-!IJ#K.!('4)1W()H!/E!+)1b-3!NU18&;O.!(;B13W(-&4(3'-!e;&6!:&71(8(3!A&--3*!
N-&63B,3')O!!)4!!%(-83C1-!0)!\&1&8T!e7&;&!41&(4R!B&1!aeD&6!N*32(8()*!0w(;B13W(-&4(3'O!

"I$ ]13c)4!D&4,w']3B.!B1R-)'8)!0 &'-! *&!B1)--) !)4! *&!1&0(3!!9!>)!D3'0).! ]1)--)! '&4(3'&*)! (4&*()'')! "?)BC77*(8&.!>&!a4&;B&$.!
B&--&2)-! -C1! *&! 8,&(')! '&4(3'&*)! (4&*()'')! "?&(! P$.! )4! B&14(8(B&4(3'! q! 0)-! R;(--(3'-! 1&0(3! )'! :1&'8)! N/C43C1! 0)! *&!
fC)-4(3'!-C1!?:U.!>)-!a&W&'4C1()1-!-C1!:1&'8)!U'4)1.!?&0(3!/*(21)!*31-!0C!83'8)14!j;&4,R;C-(8&*j!&C!^13(-!\&C0)4-!)'!
B1);(n1)!B&14()!0)!](BB3!]3**('&OE!

"P$ :&'8)!DC-(fC).!eBR1&.! :)-4(W&*!0w/(6!9!0)-!B13c)4-! 'C;R1(fC)-!&C!-)1W(8)!0)!*&!81R&4(3'.!83'8)14!a3*eD&6!&W)8!?&B,&Œ*!
U;7)14!)4!*)!*32(8()*!e;&6.!IP!cC('!IJ#M!!

"L$ :1&'8)!U'4)1! ! jA,)18,)C1-!0r&W)'(1j.! IJ#M.! ! jA,)18,)C1-!0r&W)'(1!9! *r&W)'(1!0)! *&!1)8,)18,)! )'! ('=31;&4(fC)j.! #J! cC(**)4!
IJ#M.!+R1&10! \)11<.!a4RB,&'()!%)*&C').! )4!FR1S;)!G(T&!NU18&;!Y!a^DaOE!U'4)1W()H-.!0(-8C--(3'.!713&08&-4('2!0wC')!!
83@(;B13W(-&4(3'!0)!?R;(!:36!N-&63B,3')O!&W)8!!U;B134)VE!

"Q$ /'4)-83=3!('!4,)!%)8);7)1!IJ#L @!F&'C&1<!IJ#Q!-B)8(&*!3C4!3=!-)1()-!)0(4(3'!3=!•%3--()1!0)!>&!?)8,)18,)ŽE!
"M$ :&'8)! DC-(fC).! >)! D&4('! 0)-! ;C-(8()'-.! ! D&10(! IL! -)B4);71)! IJ#P.! %C! c&bb! )4! 0)! *rR*)841(8(4R.! &W)8! D&18! A,);(**()1.!

1)41&'-;(--(3'!83'8)14!+E!/--&<&2!Y!\E!>C7&4!q!G)H!|31T.!4,)!?3C*)44)!NIJ#IO!!
"K$ jA3;BC4)1!/--(-4)0!DC-(8j!('!%38 @!a8()'8)-.!'C;7)1!#Q.!IJ#PE! !
"[$ Antescofo:	Au	plus	près	de	la	partition,	Science	et	Avenir,	July	2012!
"`$ !>w310('&4)C1!fC(!c3C)!83;;)!C'!;C-(8()'.!>&!1)8,)18,).!FC')!IJ#I !
"#J$ Quand	l’informatique	maîtrise	le	temps	de	l’interprétation	musicale,	France	Culture	Online,	July	2012!
"##$ a3C-!*)! -(2')!0 u	calcul	 (with	F.	Reichenmann)	 in	DocSciences,	 special	 issue	on	"Alan	Turing	 :	 la	pensée	 informatique",	

FC')!IJ#IE!!

Produits de vulgarisation : articles, interview s, Ždition s, vidŽo s, etc.  

"#$ /'01)&44&.!DE.!j %)--(') @;3(!*&!;C-(fC) j.!83'=R1)'8)!cC'(31.!>)!d&(--)&C.!a41&-73C12.!P!FC')!IJ#K!
"I$ #L!0);3'-41&4(3'!W(0)3-!=31!&!2)')1&*!&C0()'8)!3'! /'4)-83=3!&'0! -831)!=3**3H('2!B130C8)0!7<!4,)!DC^/'4!B13c)84!&1)!

&W&(*&7*)! &4! &001)--!,44B9YY1)B;C-E(18&;E=1Y&'4)-83=3YW(0)3-! ! NIJ#MO.! D31)! W(0)3-! &1)! &W&(*&7*)! =13;! u?>!!
,44B-9YY233E2*Y;'?TG~!

"P$ [I!W(0R3-!0)!0R;3'-41 &4(3'!)4!0)!83'8)14-!U;B13W(-&4(3'!&W)8!e;&6!Y!a3;&6!-C1!HHHE0&(*<;34(3'E83;Y?)BDC-!
"L$ PQ! W(0R3-! 0)! 0R;3'-41&4(3'! U;B13W(-&4(3'! &W)8! U;B134)V! Y! )'41)4()'-! &W)8! *)-! ;C-(8()'-! -C1!

,44B-9YYW(;)3E83;Yc)13;)'(T&!
"Q$ A3'4!/E!^5%6!^&*T!3'!•D&8,(')!DC-(8(&'-,(BŽ!ND3'4B)**()1!IJ#LO!!
"M$ A3'4!/E!AG?aw-!=)-4(W&*!•>)-!:3'0&;)'4&*)-Ž!N+1)'37*)!IJ#LOE!!!!
"K$ +(&W(443.!FE@>E!!%)8);71)!IJ#P9!0R7&4!BC7*(8!-C(W&'4!*&!B13c)84(3'!0C!=(*;!jA30)71)&T)19!/*&'!^C1('2j!H(4,!AE!d(**&'(!&'0!+E!

\)1 1<!&C!A(');&!+1&'0!/84(3'E!
"[$ /'01)&44&! DE! NIJ#IO.! t! /'! eW)1W()H! 3'! /^U/D! D&-4)1! ]1321&;! v.! /14! a8()'8)! %&<-E! ^&7*)! 13'0)! t! ]R0&232()-!

/14-Ya8()'8)-!v.!u'(W)1-(4R!]&1(-!aC0.!I#@IL!D&(E!
"`$ /!038C;)'4&1<!;3W()!3'! /'4)-83=3 !B130C8)0!7<!U'1(&!&'0!]()11) @e*(W()1!+&C;('.!0)-81(7('2!,3H!4,)!-<-4);!H31T-!&'0!

=)&4C1('2! 4,1))! H31*0! B1);()1! B()8)-! C-('2! /'4)-83=3! 7<! 83;B3-)1! ],(*(BB)! D&' 3C1<.! U8,(13! G30&(1&! &'0! D&183!
a413BB&E!,44B9YYHHHE0&(*<;34(3'E83;YW(0)3Y6-I<WKE!`wIJE!IJ#IE!

"#J$ +(&W(443!FE@>EE! /!B13B3-!0)-! '3CW)&C6!*&'2&2)-!0)!B1321&;;&4(3'E!]308&-4!&C0(3! -C1! *)! -(4)!H)7!U'4)1-4(8).!U'4)1-4(8).!
FC(**)4!IJ#IE!

"##$ :	Antescofo	à	l’avant@2&10)!0)!*w('=31;&4(fC)!;C-(8&*).!U'4)1a4(8)-.!G3W);7)1!IJ#IE!!
"#I$ U'4)1W()H!/'4)-83=3!-C1!*&!1&0(3!)'!*(2')!•C&01(W(C;.!C')!R;(--(3'!83'-&81R)!&C!B13c)4!/'4)-83=3!N0(==C-R!*)!K!c&'W()1!

IJ#I.!)'41)4()'!&W)8!/1-, (&!A3'4.!FE@>E!+(&W(443!)4!FE!58,)W)-4)O!!!!

Produits de mŽdiation scientifique  

DŽbats science et sociŽtŽ  

10. Autres produits propres à une discipline 

CrŽations artistiques thŽorisŽes  

CrŽations des doctorants et post -docs en Recherche en composition : D. Ghisi, J. Blondeau, K. Haddad , L. 
Morciano , M.A. Magalhaes 
 
"#$ V&1(;!l&00&0.!j>&<*!&*@a&H4j.!NIJ#MO!B3C1!83'41&*43.!B(&'3!)4!fC&4C31!&!8310)-!#Ir.!83;;&'0)!0)!*r&--38(&4(3'!•C&14!0)!

43'!)4!*r)'-);7*)! :1&2;)'4-E")4C0)!-C1!*&!fC&'4(=(8&4(3'! j-<;73*(fC)j!)4!*&!;30C*&4( 3'!4);B(fC)Y-(;C*&4(3'!0C!c)C!
(;B13W(-)!B&1!*r)81(4C1)$!!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 14 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"I$ V&1(;!l&00&0 .!G38,!)('-!(-4!&7)1!bC!-&2)'.!A%!̂-8,&''.!IJ#M! !
"P$ V&1(;!l&00&0.!G&8,4;C-(8!#Qr.!=31!4)'31!-&63B,3').!B(&'3!&'0!-41('2!fC&14)4.!IJ#M!
"L$ V&1(;!l&00&0.!>(T)!&!,31-)!;&0)!3'*<!3=!-,&03H!Qr.!=31!&*43!-&63B,3')!&'0!B(&'3!.!:(1-4!B1)=31;&'8)!9P10!3=!D&18,!IJ#Q.!

\C0&B)-4.!\C0&B)-4!DC-(8!A)'4)1.!D&18!a()==)14!@!-&63B,3').!A,1(-4(')!D&18,&(-! @!B(&'3!
"Q$ V&1(;! l&00&0.EE!&'0! *(T)! 4,)! 21&--!&'0!41))-!Kr.! =31!4)'31! -&63B,3')!&'0!B(&'3! .! :(1-4!B1)=31;&'8)! 9I'0!3=!G3W);7)1!

IJ#Q.!?3C)'.!A3'-)1W&43(1)!q!?&<3'');)'4!?R2(3'&*!0)!?3C)'.!D&18!a()==)14!@!-&63B,3').!A,1(-4(')!D&18,&(-! x!B(&'3.!
"M$ V&1(;!l&00&0.!s,)1)!4,)!H('0!(-!H)(2,4*)--!('!4,)!*)&W)-!Lr!.!=31!:*C4)!&'0!*(W)!)*)8413'(8- !
"K$ V&1(;!l&00&0.!('81)-8C'4!&'(;(.!W(1) -8(4!W3*')1)!W(14C-!QrPJrr!.!=31!)*)841(8!2C(4&1.!:(1-4!B1)=31;&'8)!9Q4,!3=!e8437)1!IJ#L.!

+)')W&.!DC-))!0r&14!)4!0r,(-43(1)!0)!+)')W).!a(;3'!/)-8,(;&''.!5'-);7*)!A3'41)8,&;B- !
"[$ V&1(;!l&00&0.!43C!0)!*323C!&T-C')43(!2(2'3'4&(!&'4,1SB3(!Qr!.!=31!D)bb3!a3B1&'3!&'0!e12&'.!IJ#L! !
"`$ V&1(;! l&00&0.!U8,-!H3,*!W)12)--)'.!&7)1!0(8,‡!#Qr! .!=31! I! '&1&431-.!=3C1!W3(8)-.! )'-);7*)!&'0!4&B).! :(1-4!B1)=31;&'8)!

9#I4,! 3=! G3W);7)1! IJ#P.! +)')W&.! a4C0(3! 51')-4@/'-)1;)4.! 5'-);7*)! A3'41)8,&;B-.! 5'-);7*)! d38&*! a)fC)'8).!
G&1&431-!9!+)141&C0!D&1(&;!~344)1.!\1(8)!]&C-)4.!A3'0C8431!9!D(8,&)*!s)'0)'7)12.!!

"#J$ V&1(;!l&00&0.EE&'0!43!4,('T!4,&4!H,&4!,&-!7))'!-,&**!7).!=*3H('2.!)W)1!C'-4(**E![r!.!NU'!;);31(&;!5;;&'C)*!GC')-O!.!=31!
=*C4).! 8*&1(')4Y7&--! 8*&1(')4! ('! \7.! 41C;B)4! ('! \7.! 8)**3! &'0! B)18C--(3'.! :(1-4! B1)=31;&'8)! 9##4,! 3=! e8437)1! IJ#P.!
V1)=)*0.!5'-);7*)!A,13'3B,3'().! l)&4,)1!?38,)! @!V*&1(')44).!a4)W)'! /*43=4!@!^13;B)4).!G(T*&-!a)(0*!@!A)**3.!G317)14!
V1‰;)1!@!a8,*&2b)C2!

"##$ V&1(;!l&00&0.!a3'2!=31!5;;&'C)*!Lr!.!=31!\&--!d(3*!.!IJ#I !
"#I$ V&1(;!l&00&0.!/'0!4 ,)!0&<-!&1)!'34!=C**!)'3C2,!Mr!.!=31!%3C7*)7&--.!:(1-4!B1)=31;&'8)!9!IJ#I.!]&1(-.!:)*(8()!\&b)*&(1)!
"#P$ V&1(;!l&00&0.!:(8C-!d(4(-!IrPJrr!.!=31!4,1))!)fC&*!W3(8)-!31!W(3*-.!IJ#I!
"#L$ V&1(;! l&00&0.! /'0! 4,)! a&81)0! ^1))! (-! 0)&0! jLKk>&4EG!@! Pk>3'2Eej! A,1(-4(')! D&18,&(-!)4! D&18! a()==)14.! DC-(fC)-!

>(7&'&(-)-!@!>&!8nW)!0C!An01).!A%!D&18&*!A*&--(8-.!IJ#I!
"#Q$ %&'()*)!+,(-( .!A3;)!C'! *&-8(&B&--&1)!NIJ#QO!=31!318,)-41&!&'0! )*)8413'(8-!0C1&4(3'9!#J! ;('C4)-!83;;(--(3')0!7<!4,) !

?&0(3!:1&'8)!!
"#M$ %&'()*)!+,(-(.! /'!56B)1(;)'4!s(4,!^(;)! NIJ#QO!('-4&**&4(3'!=31!P!-81))'-!&'0!)*)8413'(8-!0C1&4(3'9!LM!;('C4)-!N*33B('2O!

=C**! 81)0(4-9! ,44B9YYHHHE&')6B)1(;)'4H(4,4(;)E83;! X,44B9YYHHHE&')6B)1(;)'4H(4,4(;)E83;YZ! 83;;(--(3')0! 7<!
4,) !U18&;Y%(W)14(;)'43!5'-);7*) !!

"#K$ %&'()*)! +,(-(.! D3'! 831B-! B&1*)! 43C4! -)C*! NIJ#Q.! 1)WE! IJ#KO!)*)8413&83C-4(8! ('-4&**&4(3'! H(4,! B13c)84(3'! 3'! ')7C*(b)0!
H&4)1!0C1&4(3'9! #I! ;('C4)-! N*33B('2O!c3('4! B13c)84! H(4,! %&'()*! F)&'')4)&C!4)64! 7<! |3&''! ^,3;;)1)* !=C**! 81)0(4-9!
,44B9YY71&,;-E(18&;E=1YH31T-YH31TYPMPIJY! X,44B9YY71&,;-E(18&;E=1YH31T-YH31TYPMPIJYZ! 83;;(--(3')0! 7<! 4,)!
U18&;!!

"#[$ %&'()*)!+,(-(.! /'! 56B)1(;)'4!s(4,! ^(;)!N1)*3&0)0O!NIJ#MO!=31! )'-);7*).! )*)8413'(8-!&'0!W(0)3 !0C1&4(3'9!L[! ;('C4)- !
BC7*(-,)19! A&-&! ?(8310(! 83;;(--(3')0! 7<! 4,)! U18&;Y%(W)14(;)'43! 5'-);7*) ! B1);()1)0! ('! D(*&'.! IMY 01/2016,	
Divertimento	Ensemble,	Festival	Rondò!!

"#`$ %&'()*)!+,(-(.! /'<!?3&0!NIJ#MO!=31!318,)-41&.!)*)8413'(8-!&'0!W(0)3!0C1&4(3'9!##!;('C4)-!83;;(--(3')0!7<!4,)!:1)'8,!
D('(-41<!3=!AC*4C1)!!"#$%&'(&)%*"+&,-''.!BC7*(-,)19!A&-&!?(8310(!B1);()1)0!('!><3'.!JLYJPY !"#$%&'()**+,)&-./(0.)/&
en	Scène!!

"IJ$  %&'()*)! +,(-(.! IM`! a4)B-! /H&<! :13;! <3C! NIM`! a4)B-! /H&<! :13;! D)O! NIJ#MO! =31! 7&--!8*&1(')4.! W(3*('! &'0! )*)8413'(8-!
0C1&4(3'9! ##! ;('C4)-! 83;;(--(3')0! 7<! U'4)1'&4(3'&*)! :1)0)')1! DC-(T4&2)Y51'-4! W3'! a();)'- ! DC-(T-4(=4C'2!
BC7*(-,)19!A&-&!?(8310(!B1);()1)0!('!:1)0)'.!IJYJKYIJ#M.!U'4)1'&4(3'&*)!:1)0)')1!DC-(T4&2) !!

"I#$ %&'()*)!+,(-(.! e132)')-(-!NIJ#MO!!"#$%&'("$)*'$(+(,-#"*&,.$'/#)-&"*0$1$2&*/-(.$%&'("$34$5"#&.$6)337!
"II$  %&'()*)!+,(-(.! U! ;(**)!=C38,(!0)**rC'(W)1-3!NIJ#KO!=31!)'-);7*)!&'0! )*)8413'(8-!0C1&4(3'9!P[! ;('C4)-!83**)84(W)!H1(4('2!

H(4,!4,)!Y'CY4,('2!213CB#!H(**!7)!B1);()1)0!('!D(*&'.!I[Y#JYIJ#K.!D0U!)'-);7*).!D(*&'3!DC-(8&!=)-4(W&* !!
"IP$ %&'()*)!+,(-(.! >&!=&71(fC)!0)-!;3'-41)-!NIJ#KO!!"#$%&%'(#")*'+,$(-%.(#%$/*%'%$01$2%.)@!"#$%&'()])<1)4!H(**!7)!B1);()1)0!

('!d(0<!NaH(4b)1*&'0O.!F&'C&1<!IJ#[!
"IL$ >&1&!D318(&'3.!#[!&W1(*!!9!81R&4(3'!-C(--)!&!\()*!0)!!?&22(!0(!-41('2,)!B3C1!W(3*3'!)4!R*)8413'(fC).!83;;&'0)!0)!*rU18&;!@!

A)'41)!]3;B(03C !{!IJ#M!
"IQ$ >&1&!D318(&'3.!L!cC('!q!+)')W).!)'-);7*)!d314)6.!!83'8)14!!&W)8!?&22(!0(!-41('2,).!IJ#M!!
"IM$ >&1&!D318(&'3.!5-41);3!0w3;71&.!NQ!-3*(-4)-!)4!R*)8413'(fC)O.!83;;&'0)!0)!*wU18&;!)4!0)!>&!\()''&*)!0)!d)'(-).!:)-4(W&*!

]1R-)'8)-!q!?&0(3!:1&'8). !IJ#M!
"IK$ !>&1&! D318(&'3.!e84&R01(4)! &C! AGaD%].! -B)84&8*)! &C0(3! W(-C)*.! B3C1! 0(-B3-(4(=! R*)8413&83C-4(fC)! )4! -8C*B4C1)! W(-C)**)!

('4)1&84(W).!IJ#M!
"I[$  >&1&!D318(&'3.!5;7)00('2!4&'2*)-.!NB3C1!=*p4)!)4!R*)8413'(fC)O.!?&0(3!:1&'8).!)4!!:)-4(W&*!t!DC-(8&!;&88,('&!v!!&C!D/?^!

0)!?3W)1)43.!IJ#M!
"I`$  >&1&!D318(&'3.!],(*(1(-!NB(&'3.!41&'-0C84)C1-!)4!8&B4&4(3'!2)-4C)**)O.!81RR)!&C!~VD!)'!/**);&2')E!IJ#M!
"PJ$ >&1&!D318(&'3.!FC(**)4! IJ#Q!9!1R-(0)'8)!&C!~VD!0)!V&1*-1C,)!B3C1!B1RB&1)1!*r•CW1)!&C0(3@W(-C)*!e84&R01(4).!B1);(n1)!

B1R-)'4&4(3'!BC7*(fC)!0)!*r)-fC(--)!*)!IL!cC(**)4!0&'-!*)!VC7C-!
"P#$ >&1&!D318(&'3.!e84371)! IJ#Q!9!83;B3-(4(3'!0)! *&! ;C-(fC)!B3C1!*)!=(*;!0)!>&1&! l(1b)*! j>)-!&43;)-j! ]1R-)'4&4(3'!q!>&!

:);(-!*)!L!0R8);71).!BC(-!*)!#L!c&'W()1!IJ#M! !
"PI$ >&1&!D318(&'3.!G3W);71)!IJ#Q!@!!?R-(0)'8)!&C!#JL!q!]&1(-!B3C1!B1RB&1)1!*r('-4&**&4(3'!e84&R01(4)!!
"PP$ >&1&!D318(&'3.!Q!0R8);71)!IJ#Q @P#!c&'W()1!IJ#M.!('-4&**&4(3'!&C!#JL!0&'-!*)!8&01)!0)!*r)6B3-(4(3'!j]13-3B3BR)-!9!fC&'0!

*)-!37c)4-!B1)'')'4!W()j!0&'-!*&!\()''&*)!U'4)1'&4(3'&*)!0r&14-!'C;R1(fC)-! @!G);3!IJ#Q! !
"PL$ >&1&! D318(&'3.! >)! P! 384371)! &! d)'(-)9! 81R&4(3'! 0)! 5-41);3! 0r3;71&.!B3C1! Q! -3*(-4)-! )4! R*)8413'(fC).! 83;;&'0)! 0)!

*r(18&;@!A)'41)!]3;B(03C!)4!0)!>&!\()''&*)!0)!d)'(-) !!
"PQ$ D(8,)**) @/2')-!D&2&*,&)-.! ]*&<!&'0!4,)31<!3=!4,)!0C)'0) !B3C1!=*p4).!W(3*3'.!W(3*3'8)**)!)4!,&1B)!
"PM$ D(8,)**) @/2')-! D&2&*,&)- .! +)-(8,4! ;C-(fC)! B3C1! 0)C6! 83'41)7&--)-! )4! R*)8413'(fC)! 83;;&'0)! 0C! ^,R•41)!

s&*BC12(-.!!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 15 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"PK$ D(8,)**) @/2')-!D&2&*,&)- .!>318&! :1&2;)'4-! B3C1!=*p4).!8*&1(')44).!&*43.!W(3*3'8)**)! )4! ,&1B)!83;;&'0)!0)! *&!?&0(3!
:1&'8).! !

"P[$ D(8,)**) @/2')-!D&2&*,&)- .!D37(*)!B3C1!B(&'3!'3CW)**)!W)1-(3'!B1R-)'4R)!0&'-!*)-!:)-4(W&*-!D&4&!@!G)H!|31TE!!
"P`$ FC*(&! \*3'0)&C.!G&;)'*3-)'! NIJ#KO! @! =31! L! -3*3(-4-.! *&12)! )'-);7*)! &'0! *(W)! )*)8413'(8-!x! IJw! NA3;;(--(3')0! 7<!

:1&'z3(-)!&'0!F)&' @],(*(BB)! \(**&1&'4OE!A3@B130C84)0!7<!U18&;YA)'41)! ]3;B(03C.!5'-);7*)!U'4)183'4);B31&('!&'0!
],(*,&1;3'()!0)!]&1(-!B1);()1)0!7<!5'-);7*)!U'4)183'4);B31&('!&'0!D&44,(&-!]('4-8,)1 !

"LJ$ FC*(&! \*3'0)&C.! 1R-(0)'8)! &C! +D5D! q! D&1-)(**)! N&W1(*! IJ#MO! B3C1! *)! 0RW)*3BB);)'4! 0wC')! B(n8)! W(3*3'8)**)! )4!
R*)8413'(fC)! B3C1! aRW)1(')! \&**3'.! t !a314(1!0C! G3(1!v!#MwPJE! A3;;(--(3')0! 7<! +D5D! @! AGAD! D&1-)(**)! ! Nj>)-!
DC-(fC)-j!=)-4(W&*O.!81R&4(3'!0)!8)44)!B(n8)!&C!=)-4(W&*!M.G$"-G;b-.G!N#`!;&(!IJ#MO!{!!

"L#$ FC*(&!\*3'0)&C.!B1R-)'4&4(3'!)4!1)B1(-)!0)!t!̂ )-*&!v!0&'-!-&!W)1-(3'!-3*(-4)!)4!R*)8413'(fC)!q!*&!83'=R1)'8)!UADA!q!u41)8,4!
N384371)!IJ#MO!{!!

"LI$ !FC*(&!\*3'0)&C.!1)B1(-)!0)!t!DR4&;31B,(-;) !v!&C!=)-4(W&*!t!̂ C17C*)'8)-!a3'31)- !v!q!D3'4B)**()1!N'3W);71)!IJ#MOE!
"LP$ !FC*(&!\*3'0)&C.!^,R•41)!0r3;71)-!NIJ#QO.!=31!M!B)18C--(3'-!@!#QrE!A3;;(--(3')0!7<!j>)-!])18C--(3'-!0)!a41&-73C12j !
"LL$ !FC*(&! \*3'0)&C.!̂)-*&! NIJ#PO.! =31! -3*3! W(3*&.! )'-);7*)N#IO! &'0! *(W)! )*)8413'(8-!@!ILr E! B1);()1)0! 7<! 4,)! 318,)-41)! 0C!

AGaD!><3'E!!
"LQ$ FC*(&!\*3'0)&C.! ^)-*&! 3C! *r)==)4! 0rR41&'2)4R! NIJ#LO.! =31! W(3*&! &'0! *(W)! )*)8413'(8-!@!#`rE!A3;;(--(3')0! 7<! 4,)! DC-(8&!

:)-4(W&*.!83@B130C84)0!H(4,!U18&;@A)'41)!]3;B(03C.!B1);()1)0!7<!A,1(-43B,)!%)-c&10('-E !
"LM$ !FC*(&! \*3'0)&C.! G&8,*)7)'! NIJ#LO.! =31! -3B1&'3.! 7&1<43'.!B)18C--(3'-! &'0! *(W)! )*)8413'(8-!@! [rPJ! N=)-4(W&*! D&'(=)-4).!

]&1(-OE!
"LK$ !FC*(&!\*3'0)&C.!%R-&-41)!NIJ#PO.!5*)8413&83C-4(8!;C-(8!A3;;(--(3')0!7<!^,R•41)!>)!A,•4)*&10.!:)1')<@d3*4&(1).!;C-(8!

=31!4,)!4,)&4)1!B()8)!j]3n;)!N-3'31)O!-C1!*)!0R-&-41)!0)!>(-73'')!N)4!0)!:CTC-,(;&EEEOj.!A3;B&2'()!j>)-!U'=314C')-j.!
0(1)8431!9!]()11)!VC)'4b!@!PQr!

"L[$ !FC*(&!\*3'0)&C.!a3C71)-&C4-!NIJ#IO.!=31!)'-);7*)N#QO.!;)bb3@-3B1&'3.!&841)--!&'0!*(W)!)*)8413'(8-!@!LQw!!
"L`$ a&W&''&,! /22)1 !9!M+45G1+O:.4!NIJ#KOE! ](n8)! &83C-;&4(fC)! ;C*4(@8&'&*E!]1321&;;R)! &C! a)3C*! U'4)1'&4(3'&*! A3;BC4)1!

DC-(8!:)-4(W&*.!IJ#KE!
"QJ$ D&183! a413BB&!9! #.$ cAG<! NIJ#IO! eBR1&! B3C1! L! 8,&'4)C1-.! L! &84)C1-.! )'-);7*).! R*)8413'(fC).! -B&4(&*(-&4(3'! )4! 434);!

&83C-4(fC)E!5'-);7*)!U'4)183'4);B31&('!A3;;&'0)!0)!9!*ro4&4!=1&'z&(-.!eBR1&!A3;(fC).!^,R•41)!?3<&*!0)!*&!D3''&().!
U18&;@A)'41)! ]3;B(03C.! 5'-);7*)! U'4)183'4);B31&('.! :1&'z3(-)! )4! F)&' @],(*(BB)! \(**&1&'4E]130C84(3'! 9! eBR1&!
A3;(fC).!A3B130C84(3'!9!^,R•41)!0)!*&!D3''&().!U18&;@A)'41)!]3;B(03CE!5'1)2(-41R!)4!0(==C-R!B&1!:1&'8)!DC-(fC)E!FE!
\1)--3' !9!83'-)(**)1!-8()'4(=(fC)!U?A/DE!!

"Q#$ ],(*(BB)! >)13C6.!W-;5$ G;:$ 2-G;1-G$d!NIJ#LO!]3C1! K! W3(6.! I! ('-41C;)'4-.! R*)8413'(fC)! )4! W(0)3E! ^)8,'3*32()-! 0)! B&B()1!
('4)1&84(=!N83**&731&4(3'!FR1R;()!+&18(&OE!

!
CrŽations autour du projet MathŽmatique et musique, Moreno Andreatta  
 
"QI$ A3'=R1)'8)- @83'8)14-!)4!&BB&1(4(3'-!1&0(3!0C!B13c)4!D&4,']3B!)'!:1&' 8)!)4!q!*r('4)1'&4(3'&*!N>a]!e1-&<.!:)-4(W&*!Ge%5!

0)!>&C-&'').!?)'83'41)-!DC-(fC)!_!a8()'8)-!q!%(c3'.!:3'0&4(3'!>)W(!0)!d)'(-).!A&7&1)4!,&;(*43'()'!&W)8!]a>!q!*r5Ga.!
:Š4)-!0)-! ;&4,R;&4(fC)- !q! :*31)'8).! :Š4)!0)! *&!a8()'8)!q!a41&-73C12!NIJ#MO!\3'')!W(-(7(*(4 R!0)!8)-!&84(3'-!0&'-! *&!
B1)--)! N>)! D3'0).! ]1)--)! '&4(3'&*)! (4&*()'')! "?)BC77*(8&.! >&! a4&;B&$! NIJ#MO.! 4R*RW(-(3'! '&4(3'&*)! (4&*()'')! ?&(! P.!!
/C43C1!0)!*&!fC)-4(3'!-C1!?:U.!>)-!a&W&'4C1()1-!-C1!:1&'8)!U'4)1E!5'!B&14(8C*()1!9!

"QP$ !/'01)&44&! DE.! t! a8()'8)-.! ;&4,- ! )4! ;C-(fC)! v.! A3'=R1)'8) @83'8)14! q! *r388&-(3'! 0C! +&*&! 0)! *&! :&8C*4R! 0)-! a8()'8)-.!
D3'4B)**()1.!#L!'3W);71)!IJ#P! !

"QL$ /'01)&44&! DE.! 5E! /;(34.! +E! \&13('.! t! D&4,R;&4(fC)-! )4! ;C-(fC)! 9! C'! W3<&2)! )'41)! *&! B3B.! *&! ;C-(fC)! 8*&--(fC)! )4! *&!
8,&'-3'!v.!A3'=R1)'8) @83'8) 14.!D3'4B)**()1.!>&!A,&B)**)@+)*<.!A/:5!>&7.!L!=RW1()1!IJ#LE!

"QQ$ /'01)&44&!DE.! t! >)-! ;&4,-‹C'! )6)18(8)! 0)! ;C-(fC)!m!d3<&2)!0w('(4(&4(3'!&C!8•C1!0)-! 1)8,)18,)-! ‘;&4,R;C-(8&*)-w! v.!
83'=R1)'8)@83'8)14!0&'-!*)!8&01)!0)!*&!a);&(')!0)-!;&4,R;&4(fC)-!IJ#L.!><8R)!>&!: 3'4&(').!I#!;&1-!IJ#L !

"QM$ /'01)&44&!DE.! t!>&! -<;R41()! )'! ;C-(fC)!9!0)!FE@aE!\&8,!q! ]&3*3!A3'4)! )'!B&--&'4!B&1!*)-! \)&4*)-!v.!83'=R1)'8)@83'8)14!
0&'-!*)!8&01)!0C!:)-4(W&*!j/14(-4)-!)'!83C1’-j.!A3'-)1W&43(1)!l)8431!\)1*(3b.!]&1(-.!IM!cC('!IJ#LE!

"QK$ /'01)&44&! DE.! +E!\&13('.! 5E! /;(34! NIJ#LO.! t! D&4,R;&4(fC)-! )4! ;C-(fC)E! u')! ('4130C84(3'! v.! =Š4)! 0)-! ;&4,R;&4(fC)-.!
;&(-3'!0)!:)1;&4.!\)&C;3'4!0)!>3;&2').!#I!384371)!IJ#LE !

"Q[$ /'01)&44&!D.! t!DC-(fC)!&*231(4,;(fC)!9!4,R31()-!0)! *&!83;B3-(4(3'! ;C-(8&*)!&C! }})! -(n8*)!v.!DR0&(**)!D(8,)*!A,&-*)-!
&'(;R)!B&1!FR1S;)!\3'&*0(.!A,&141)-.!#Q!'3W);71)!IJ#LE!

"Q`$ /'01)&44&!DE.!DE!\)123;(.!:E!:&771(.!]3*3!NIJ#LO.!t!D&4,w'!]3B!v.!83'=R1)'8)@83'8)14!&'(;R)!B&1!F)&'!%,3;71)-.!0&'-!*)!
8&01)!0C!8<8*)!0)-!83'=R1)'8)-! t!>)-! ;&4,R;&4(fC)-!B3C1!83;B1)'01)! *)! ;3'0)!v.!A)'41)! ]3;B(03C.!#Q!0R8);71)!
IJ#LE!

"MJ$ /'01)&44&.! DE! :31;&*(-;)-! ;&4,R;&4(fC)-! )4! ;30n*)-! 83;BC4&4(3'')*-! )'! 1)8,)18,)! t! ;&4,R;C-(8&*)! v! 9! &*2n71)! )4!
2R3;R41()!&C! -)1W(8)!0)! *&!8,&'-3'.!A3'=R1)'8)@83'8)14!0&'-! *)!8&01)!0)-!83'=R1)'8)-!0)! *wU'-4(4C4!0)! ],<-(fC)!0)!
?)'')-.!IK!c&'W()1!IJ#Q !

"M#$ /'01)&44&!DE.! ]3*3.! t!>)-! ;&4,-!&C! -)1W(8)!0)! *&!8,&'-3'!v.!a);&(')!0)-! ;&4,R;&4(fC)-.!83'=R1)'8) @83'8)14!&C!*<8R)!
>&;&14(').!#K!;&1-!IJ#QE!

"MI$ /'01)&44&!DE.!t!/*2)71&(8!&'0!^3B3*32(8&*!D30)*-!('!A3;BC4&4(3'&*!DC-(8!/'&*<-(-!v.!A3'=R1)'8) @83'8)14.!]310)'3').!II!
384371)!IJ#QE!

"MP$ /'01)&44&!D.!:E!+C)0<.!]3*3!NIJ#MO!t!A&7&1)4!,&;(*43'()'!v.!aR1()!0r('4)1W)'4(3'-!B3C1!*)-!R*nW)-!0)!D&-4)1!I!0)!]&1(-!
a8()'8)!)4!>)441)E!%C!II!&C!IK!=RW1()1!IJ#M!q!*r/;B,(!]a>.!]&1(-E!

"ML$ /'01)&44&!DE.!t!:31;&*(-&4(3'-.!1)B1R-)'4&4(3'-!)4!;30R*(-&4(3'-!)'!;C-(83*32()!83;BC4&4(3'')**)!9!fC)*fC)-!R*R;)'4-!
0wC')!1)8,)18,)! ‘;&4,R;C-(8&*)w!v.!A3'=R1)'8)@83'8)14!q!0)-4('&4(3'!0)-! ! 4C0(&'4-! )4!B13=)--(3'')*-.!0&'-! *)!8&01)!
0)-!?1)'83'41)-!jDC-(fC)!)4!a8()'8 )-j.!%(c3'!IP @IL!;&1-!IJ#ME!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 16 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"MQ$ /'01)&44&!DE.!t!+! 3; é41()!)4!/*2! 71)!)'!;C-(fC)!-&W&'4)!)4!)'!8,&'-3'!v.!A3'=R1)'8) @83'8)14!0&'-!*)!8&01)!0)-!B)4(4-!
-R;('&(1)-!0)!WC*2&1(-&4(3'!0C!>&731&43(1)!0)!],<-(fC)!0)-!a3*(0)-!0re1-&<E!F)C0(!#L!&W1(*!IJ#ME!

"MM$ /'01)&44&!DE.!5E!/;(34.!+E!\&13('.!t!D&4);&4(8&!_!DC-(8&!v.!A3'=R1)'8)@83'8)14!q!*rU'-4(4C4!=1&'z&(-!0)!:*31)'8)!0&'-!*)!
8&01)!0)!*&!:Š4)!0)-!;&4,R;&4(fC)-.!#[!&W1(*!IJ#ME!

"MK$ /'01)&44&! DE! NIJ#MO.! t! D&4);&4(8&.! 2)3;)41(&! )! ;C-(8&! v.! A3'=R1)'8)! 0&'-! *)! 8&01)! 0)-! j+(3W)0“a8()'b&j.! ^)&413!
A3*3--)3.!^C1('.!#Q!0R8);71)!IJ#ME!/W)8!*&!B&14(8(B&4(3'!0r/*7)143!A3'4)!N;&4,R;&4(8()'O!)4!]&3*3!A3'4)!N;C-(8()'O!@!
]&--&2)!-C1!*&!8,&(')!'&4(3'&*)!(4&*()'')!?/U!P!Nj>)3'&103j.!IP!0R8);71)!IJ#MO !

"M[$ /'01)&44&!DE.!83'8)14!j;&4,R;C-(8&*j!&C!^13(-!\&C0)4-!)'!B1);(n1)!B&14()!0)!](BB3!]3**('&!NIJ#MO!)4!B&--&2)!-C1!?&0(3!
/*(21)E!

"M`$ /'01)&44&.!DE.!83'=R1)'8)@83'8)14!-C1!;&4,R;&4(fC)-!)4! ;C-(fC).!C'(W)1-(4R!0)! ]&1(-!K!%)'(-!%(0)134!A&;BC-!]?+!>&!
l&**)!&C6!:&1(')-.!0&'-!*)!8&01)!0)-!-R;('&(1)-!>)!D&4,-!A*C 7O.!>C'0(!IP!c&'W()1!IJ#K!

"KJ$ /'01)&44&.!DE.!83'=R1)'8)@83'8)14!-C1!*)-!;&4,-!)4!*&!8,&'-3'.!>&!A3;;C')!>(71)!0r/*(21).!0&'-!*)!8&01)!0)-!&84(W(4R-!0)!
*r/--38(&4(3'!V&=);&4,O.!F)C0(!IP!;&1-!IJ#KE!!

"K#$ /'01)&44&.! DE! 83'=R1)'8)@83'8)14! jDC-(fC)! )4! ;&4,R;&4(fC)j.! A3' -)1W&43(1)! 0r/'43'<.! 0&'-! *)! 8&01)! 0C! 8<8*)! j/! *&!
1)8,)18,)!0)!*&!;C-(fC)j.!L!;&(!IJ#KE !

"KI$ /'01)&44&.!DE.!j /*2)71&!&'0!+)3;)41<!('!DC-(8!&'0!DC-(83*32< j.!83'=R1)'8) @83'8)14.!]DDl!a);('&1!&4!5a]AU.!]&1(-.!`!
cC('!IJ#K!

"KP$ /'01)&44&!DE.!83'=R1)'8)@83'8)14!j>&!;&4);&4(8&!')**&!8&'b3')j!q!\)12&;3.!U4&*().!0&'-!*)!8&01)!0C!:)-4(W&*!-8()'4(=(fC)!
\)12&;3-8()'b&.!IL!cC('!IJ#K !

"KL$ /'01)&44&!DE.!!A3'8)14@B)1=31;&'8)!0)!=('!0)!1R-(0)'8)!0C!213CB)!eC7&B3geC;CB3!&C!A,•4)&C!0)!\3-;)*)4.! [!cC(**)4!
IJ#KE!!

"KQ$ DE! /'01)&44&.! FE! \1)--3'E! t!l&;(*43'(&'! a3'2 !v! DE! /'01)&44&.! B(&'3! &W)8! &'&*<-)! )4! W(-C&*(-&4(3'! 4);B-! 1R)*! 0&'-!
eB)'DC-(8E!A3'8)149! •>(W1)! %(2(4&*!@!:13'4)(1&-! DC-(8&(-9! ^)8'3*32(&-! fC)! 0)-&=(N'O&;! 3-! -)'4(03-Ž.!\&1”3! +)1&*03!
Na]O!\1&-(*.!I[YJ[YIJ#L!

!
CrŽations, performances, Workshops autour  des mod•les dÕinteraction improvisŽe OMax / SoMax / Imp roteK  
Assayag, G., LŽvy, B., Bloch, G.  Nika, J. Chemillier M. & al,  
 
"KM$ A3'8)14!t!a)81)4!l)13)-!v.!\)'3•4!%)*7)8f.!%38431!\3')!&ETE&E!/-,*)<!a*&4)1.!F3b)=!%C;3C*('.!+(*7)14!G3C'3.!+1&'0)!a&**).!

A)'41)!]3;B(03C.!]&1(-.!II!cC('!IJ#M.!q!*w(--C)!0wC')!!!1R-(0)'8)!!0)!1)8,)18,)!0)!\)'3•4!%)*7)8f!q!*wU18&;!)'! IJ#M!
&W)8!+E!G33C'3!)4!FE!G(T&!Na^DaOE!

"KK$ :)-4(W&*!0w/(6@)' @]13W)'8).!A3'8)14!ae>eD/}.!A&14)!7*&'8,)!q!?&B,&Œ*!U;7)14.!*)!-&63B,3'(-4)!?&B,&Œ*!U;7)14!B13B3-)!
C')!B)1=31;&'8)!'3W&41(8)!)'41)!(;B13W(-&4(3'-!83'4);B31&(')-!)4!1R=R1)'8)-!&C6!1&8(')-!0)!*&!;C-(fC)!&;R1(8&(')!
&W)8!*)!*32(8()*!e;&6!0)!*w!

"K[$ A3'8)14!0)! \)1'&10!>C7&4!&C!A3**n2)!0)! :1&'8).! ]&1(-.! IK!;&(!IJ#M!&W)8!+E!/--&<&2.!DE!A,);(**()1.!FEG(T&.!('4)1&84(3'-!
(;B13W(-R)-!&W)8!e;&6!)4!U;B134)V!

"K`$ A3'8)14!t!50(4,! ](&=.!5*(b&7)4,!a8,H&1bT3B=.! \(**()! l3*(0&<.!41)!03'')!0)*!#`#Q!v.! l)1WR!a)**('.!+)312)-! \*38,!Na^DaO.!
A3'-)1W&43(1)!0C!Mn;)!&113'0(--);)'4.!]&1(-.!M!=RW1()1!IJ#M.!&W)8!FE!G(T&!Na^DaO.!e;&6.!U;B134)VE!

"[J$  ^3C1'R)!0)!A3'8)14-!j/C2;)'4)0!F&bb !^3C1j.!\)1' &10!>C7&4.!D&18!A,);(**()1.!D&0&2&-8&1!_!D&<344).!IJ#M.!&W)8!FE!G(T&!
Na^DaO!)4!*)!*32(8()*!U;B13^)T!

"[#$ FR1S;)! G(T&.! :1&'8)! U'4)1.! jA,)18,)C1-! 0r&W)'(1! 9! *r&W)'(1! 0)! *&! 1)8,)18,)! )'! ('=31;&4(fC)j.! #J! cC(**)4! IJ#M.! +R1&10!
\)11<.! a4RB,&'()! %)*&C').! )4! FR1S;)! G(T&! NU18&;! Y! a^DaOE!U'4)1W()H-.! 0(-8C--(3'.! 713&08&-4('2! 0wC')! ! 83@
(;B13W(-&4(3'!0)!?R;(!:36!N-&63B,3')O!&W)8!!U;B134)VE x!!

"[I$  A3'8)14! D3'41)C6! F&bb! :)-4(W&*! q! *wU'4)1'&4(3'&*! s31T-,3B$9! >5! DuaUAU5G! 5^! >/! D/AlUG5E! +R1&10! /--&<&2.! FR1S;)!
G(T&.!?R;(!:36.!e;&6.!a3;&6.!U;B134)VE!d)'01)0(!#K!FC(**)4!IJ#Q.!])4(4!]&*&(-.!0&'-!*)!8&01)!0C!B13c)4!/G?!%|AUIE!

"[P$ t50(4,! ](&=.!5*(b&7)4,!a8,H&1bT3B=.! \(**()! l3*(0&<.!41)!03'')!0)*!#`#Q!v.!B)1=31;&'8)! ;C*4(;R0(&!C4(*(-&'4! *)! -<-4n;)!
U;B134)V.!\*38,!+)312)-.!a)**('!l)1WR.!:)-4(W&*!('4)1&b(3'&*)!jB()41)!8,)!8&'4&'3j.!>r/fC(*&.!I#!&3p4!IJ#QE!

"[L$ A3'8)14! D&4,);C-(8&*! A3'W)1-&4(3'-9! ;&4,);&4(8-! &'0! 83;BC4&4(3'! ('! B)1=31;&'8)! &'0! 83;B3-(4(3'E $U'4)1'&4(3'&*!
H31T-,3B!Na('2&B3C1O!c3('4*<!,3-4)0!7<!4,)!|3'2!a()H!^3,!A3'-)1W&431<!3=!DC-(8!&'0!4,)!U'-4(4C4)!=31!D&4,);&4(8&*!
a8()'8)-! 312&'(-)0! ('! 83**&731&4(3'! H(4,! 4,)! A)'41)! =31! %(2(4&*! DC-(8.! •C))'! D&1<! u'(W)1-(4<! 3=! >3'03'! &'0! 4,)!
a8()'8)-! &'0! ^)8,'3*32()-! =31! DC-(8! &'0! a3C'0! ?)-)&18,! >&7.! U'-4(4C4! 0)! ?)8,)18,)! )4! A3310('&4(3'!
/83C-4(fC)YDC-(fC)! N+E! /--&<&2OE! ]()8)-! 7<! %&'()*)! +,(-(! NA3;)! 0(! 4);B)-4)O! &'0! e;&6! B)1=31;&'8)-! 7<! +R1&10!
/--&<&2!&4!4,)!|3'2!a()H!^3,!A3'-)1W&431<E!

"[Q$ D(T,&(*!D&*4.!A3'8)14!>w(;B13W(-&4(3'!&--(-4R)!B&1!310('&4)C1!)4!*&!'34(3'!0)!-<-4n;)!0<'&;(fC).!uG5a]!Nu'(W)1-(4R!0)!
*w54&4!0)!a”3!]&C*3O.!0&'-!*)!8&01)!0C!:31C;!U18&;!,31-!*)-!;C1-.!L!'3W);71)!IJ#QE!

"[M$ G(T&!FR1S;).!D&18!A,);(**()1.!A3'8)14!t! \1C'8,!54,'3;C-(T&!v!]1R-)'4&4(3'!0C!-<-4n;)!U;B134)V!)4!0R;3'-41&4(3'-.!
]R'(8,)!/'&T3.!]&1(-.![!=RW1()1!IJ#QE!

"[K$ G(T&! FR1S;).! 83'8)14! t! /4)*()1! ('&44)'0C! I! v.! B13c)4! D3'-! 8&B(4&*)! )C13BR)'')! 0)! *&! 8C*4C1)! IJ#Q! 0)! *wU'-4(4C4! 0)!
?)8,)18,)!)'!U''3W&4(3'!NU?UO.!^,R•41)!>)!]1&43.!>(**).!II@IL!c&'W()1!IJ#QE!

"[[$  DC-(8&*!%(W)1-(4<! ('!A3'8)14!UU.!+E! /--&<&2!Ne;&6O!H(4,! /T-,&<! /'&'4&B&0;&'&7,&'!N])18C--(3'O. !+(0)3'! /*31H3<()!
N])18C--(3'O.!\&1&T!a8,;33*!Na&63B,3'(-4O.!F&(;)!e*(W)1!NA3;BC4)1!DC-(8(&'O.!s31T-,3B!3'!A13--@0(-8(B*('&1<!&'0!
DC*4(@8C*4C1&*!])1-B)84(W)-!3'!DC-(8&*!?,<4,;!&'0!U;B13W(-&4(3'!UU.!G)H!|31T!u'(W)1-(4<!–!/7C!%,&7(.!#I!384371)!
IJ#L !

"[`$  t!s31')1W 1);-cC8,!‡!v!])1=31;&'8)!u'(W)1-!-3'31)-!Y!AC*4C1)!a8()'8)!)4!a38(R4R!&W)8!+E!/--&<&2.!+)312)-!\*38,!)4!F&&B!
\*3'T.!u'(W)1-(4R!0)!a41&-73C12!IQ!;&1-!IJ#L!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 17 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"`J$ t!A1)&4(W)!%<'&;(8-!3=!U;B13W(-)0!U'4)1&84(3'!7)4H))'! lC;&'-!&'0!%(2(4&*! /2)'4-!v!+E! /--&<&2! )4! ;C-(8()'-!0)!a&3!
]&C*3.!A3'8)14!0C!A3*ifC(3!:1&'83@\1&-(*)(13!0)!/'—*(-)!)!A1(&z”3!DC-(8&(-!83;!aCB314)!A3;BC4&8(3'&*.!u'(W)1-(4R!0)!
A&;B('&-.!\1R-(*.!#`YJ[YIJ#LE!

"`#$ A3'8)14!&C6!?)'83'41)-!0C!GC;R1(fC)!0)!*w/G?.!#K!)4!#[! /W1(*! IJ#P.!A(4R!0)-!-8()'8)-! )4!0)!*w('0C-41().! ]&1(-.!&W)8!+E!
\*38,.!AE!\3'')=3<.!?E!:36.!+E!/--&<&2!Na3D&6O!

"`I$  A3'8)14!F3C1'R)-!'&4(3'&*)-!0C!%RW)*3BB);)'4!>32(8()*!F%5d!IJ#P.!L@Q@M!-)B4);71)!IJ#P!q!*w583*)!B3*<4)8,'(fC).!&W)8!
+E!\*38,.!AE!\3'')=3<.!?E!:36.!2E!/--&<&2!Na3D&6O!

"`P$ :)-4(W&*!G3W&14!\310)&C6!IJ#P.!=)-4(W&*!0)-!&14-!0)!*&!-8n').!#M!'3W);71)!IJ#P.!&W)8!\)1'&10!>C7&4.!D&18!A,);(**()1.!
\)'c&;('!>RW<!)4!FR1S;)!G(T&!Ne;&6.e;B134)VO!

"`L$ A3'8)14! 81R&4(3'! B3C1! 0(6@,C(4! ;C-(8()'-.! A&1(')! \3'')=3<.! j#[! &C! ;&6j.! AGaD%].! IP! 384371)! IJ#P.! &W)8! >&C1)'4!
\3''&--) @+&,34.!+)312)-!\*38,.!0&'-!*)!8 &01)!0C!038431&4!)'!83;B3-(4(3'!Na3D&6O!

"`Q$ d('8)'4!>Š!•C&'2.!>&b-*3!:&--&'2.!+)312)-!\*38,.!+)1&10!/--&<&2.!t!5*)T413;3-!:&'43;3T!v.!IL!/B1(*!IJ#I.!\&14iT!\R*&!
G&4(3'&*!A3'8)14!l&**.!\C0&B)-4!Ne;&6O!

"`M$ F3C1'R)-!0)!*rU;B13W(-&4(3'.!d(1<@A,&4(**3'.!A3'8)149!U*! )-4!*(71)!eD&6.! `E!D&<!IJ#I.!d(1<@A,&4(**3'.!^,R•41)!0)!*r5'W3*.!
\1(8)!D&14('!7&--33'.!F)&' @>C8!A&BB3bb3!41C;B)4.!A*&C0)!\&14,R*R;<!2C(4&1-.!50H&10!])11&C0!01C;-.!\)'(&4!/8,(&1<!
W3(8).!\)'c&;('!>RW<!eD&6!

"`K$ d(c&<!U<)1.!D&1(!V(;C1&.!a4)W)!>),;&'.!eD&6!B)1=31;&'8).!^,)!?3C*)44).!U;B134)8,!]&1(-!G)H!|31T!IJ#I.!#M!D&(!IJ#I.!
G)H!|31T!

"`[$  \)1'&10!>C7&4.!+R1&10!/--&<&2.!eD&6!B)1=31;&'8).!^,)!?3C*)44).!U;B134)8,!]&1(-!G)H!|31T!IJ#I.!#M!D&(!IJ#I.!G)H!
|31T!

"``$  >&C1)'4!D&1(C--).!+)312)-!\*38,.!t!%C8T!>&C2,-!v.!A3;B13W(-&4(3'.!^,)!?3C*)44).!U;B134)8,!]&1(-!G)H!|31T!IJ#I.!#M!
D&(!IJ#I.!G)H!|31T !

"#JJ$ G(')!aB(1(4!eD&6!&4!>3D&6.!?3C*)44).!\133T*<'.!?&B,&Œ*!U;7)14!-&63B,3')-!_!83;B3-(4(3'.!a(;3'!a()2)1!413;73')!_!
B(&'3.!^,3;&-!s)(1(8,!2C(4&1-.!\)'c&;('!>R W<!eD&6.!U;B13^)8,!eB)'('2!A3'8)149!#ME!D&<.!IJ#I !

"#J#$ a3D&6.!s31T-,3B!U;B13^)8,!IJ#I!q!]1)'4(-!l&**!A3*C;7(&!N#M @#[!;&(!IJ#IO!&W)8!*)!-&63B,3'(-4)!?&B,&)*!U;7)14E!
"#JI$  ?&B,&Œ*!U;7)14!-&63B,3')-.!a(;3'!a()2)1!413;73').!^,3;&-!s)(1(8,!2C(4&1-.!a<*W&('!?3C6!=(=)-.!\1(8)!D&14('!7&--33'.!

>&C1)'4!D&1(C--)!B)18C--(3'.! \)'c&;('!>RW<!_!+)312)-! \*38,.!eD&6!_!('W(4)0!=1()'0-.!U;B13^)8,.!G)H!|31T!IJ#I.!
A*3-('2!83'8)149!#[E!D&<.!IJ#I.!A3;BC4)1!DC-(8!A)'4)1.!A3*C;7(&!u'(W)1-(4<!

"#JP$ ])1=31;&'8)-! G&4(W)! /*()'! Y! eD&6! q! l)6&21&;.! D&41&*&7.! D3'41)&*! 9! ])1=31;&'8)-! B&1! 9! ?3,&'! 0)! a&1&;.! D(T)!
aW3730&.!/;)*(&!AC'(.!\1(8)!D&14('.!d(''<!+3*(&.!%,1C7&!+3-,.!sC!s)(.!%&W(0!?3-)'733;.!>31(!:1))0;&'.!\)'c&;('!
>RW<.!a&'0))B!\,&2H&4(!

"#JL$ eD&6!U;B13W(-&4(3'.!ILE!D&<.!IJ#I.!A3'8310(&!u'(W)1-(4<.!\1(8)!D&14('!7&--33'.!\)'c&;('!>RW<!83'413**('2!eD&6 !
"#JQ$ UG:5?Ge!x!|&''!?37('!Y!?37('!D)()1!NU?A/DO.!D)181)0(!#P!cC('!IJ#I.!IJ,!Y!A(4R!0)!*&!;C-(fC).!]&1(- !
"#JM$ :)-4(W&*!0)!F&bb!0)-!A('f!A3'4(')'4-.!D&1-)(**).!#K!cC(**)4!IJ#IE!A3'8)14!&W)8!*&!A3;B&2'()!G(')!aB(1(4.!?&B,&)*!U;7)14!

)4!('W(4R-.!\)'c&;('!>RW<E!
"#JK$ :)-4(W&*!0)!F&bb!q!FC'&-.!#[!cC(**)4! IJ#IE!A3'8)14!&W)8!*&!A3;B&2'()!G(')!aB(1(4.!?&B,&)*!U;7)14! )4! ('W(4R-.! \)'c&;('!

>RW<E!
"#J[$  A3'8)14-! e;&6! )-4! &C! =)-4(W&*! 0)! F&bb! 0wub)-4)! N83'8)14-! 21&'0)! -8n')! .! 83'=R1)'8)-@&4)*()1-.! &4)*()1-! 0)-! c)C')-O!

8,&fC)! &''R)! &C! ;3(-! 0w&3p4! NIJJK@IJ#IOE! DC-(8()'-! 9! \)1'&10! >C7&4.! F&8fC)-! 0(! %3'&43.! a<*W&('! ?3C6.! :1&'z3(-!
A31')*3CB‹ !

"#J`$ A&1(')!\3'')=3<!•C('4)4.!B1R-)'4&4(3'!)4!83'8)14!eD&6!t!/C!73C4!0)!*w(;B13W(-&4(3'!v.!eD&6!d(14C&*!•C('4)4.!AGaD%].!
:a Da.!41&'-;(--(3'!)'!0(1)84!?&0(3!:1&'8).!#P!e84371)!IJ#I !

"##J$ d('8)'4! >Š! •C&'2.! t! a3D&6! v! 83'8)14! t! /C! 73C4! 0)! *w(;B13W(-&4(3'! v.! eD&6! d(14C&*! •C('4)4.! AGaD%].! :aDa.!
41&'-;(--(3'!)'!0(1)84!?&0(3!:1&'8).!#P!e84371)!IJ#I !

"###$ %&'&)!a4)B,&'3C.!+R1&10!/--&<&2.!s31T-,3B!lC;&'!D&8,(')!U;B13W(-&4(3'!/813--!4,)!+1)&4!%(W(0).!e'&--(-!AC*4C1&*!
A)'4)1!/4,)'-.!!A3'=R1)'8).!83'8)14E! IJY#JYIJ#I !

"##I$ :)-4(W&*! D)441)! )'! a8n').! ^,R•41)! G&4(3'&*! 0)! \1)4&2').! II @IP @IL! '3W);71)! IJ#IE! ](n8)! 0)! 4,R•41)! ;C-(8&*! &W)8!
-<-4n;)!eD&6!N-C1!*&!W3(6O.!\)'c&;('!>RW< !

Mises en sc•nes  

Films 

11. Rapports de recherche et rapports de stage, littérature grise 

2017  
"#$ ]()11)! DE! ?)*&ƒ3.! D31B,3*32()! ;&4,R;&4(fC).! :A/! )4! ;C-(83*32()! 83;BC4&4(3'')**).! D&-4)1! I! ;&4,- @('=3.!

;&1- @cC(**)4! IJ#KE!A30(1E!D31)'3! /'01)&44&.! U-&7)**)! \*38,! N>^AUY^R*R83;! ]&1(-^)8,O.! F&;&*! /4(=!
N>/Da/%5.!u'(W)1-(4R!]&1(-!%&CB,(')O!)4!A&1*3-!/23'!Nu]DA@U18&;OE!

"I$ V(**(&'! l)11&)b! D31B,3*32()! ;&4,R;&4(fC).! ,3;3*32()! B)1-(-4)'4)! )4! ;C-(83*32()! 83;BC4&4(3'')**).! D&-4)1! I!
;&4,R;&4(fC).! ;&1- @cC(**)4! IJ#KE! A30(1E! D31)'3! /'01)&44&.! U-&7)**)! \*38,! N>^AUY^R*R83;! ]&1(-^)8,O.! F&;&*! /4(=!
N>/Da/%5.!u'(W)1-(4R!]&1(-!%&CB,(')O!)4!A&1*3-!/23'!Nu]DA@U18&;OE!

2016  
"P$ V)'! %R2C)1')*.! 5;;&'C)*! d('8)'4.! +R1&10! /--&<&2E! U;B13W(-&4(3'! ;C-(8&*)! ;C*4(0(;)'-(3'')**)! 0&'-! *)! B&1&0(2 ;)!

eD&6E!F3C1'R)-!F)C')-!A,)18,)C1-!)'!/83C-4(fC).!/C0(4(3'!)4!a(2'&*.!G3W!IJ#M.!]&1(-.!:1&'8)E!IJ#ME!X,&*@J#LPKL`JZ!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 18 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"L$ ^-C7&-&! ^&'&T&E! ]3-4@038! 1)B314! IJ#Q!@! IJ#M! ^&'&T&! ^-C7&-&! NU?A/DOE! "?)-)&18,! ?)B314$! U?A/DE!IJ#ME! X,&*@
J#LPKJIKZ!

"Q$ ^,R(-! \&b('E! %))B! *)&1'('2! =31! ;C-(8&*! -8)'&1(3! ('=)1)'8)! &'0! B1)0(84(3'9! /BB*(8&4(3'! 43! -41C84C1)0! 83@(;B13W(-&4(3'E!
"D&-4)1!/^U/D$!U18&;!uD?!a^Da!``#IE!IJ#ME!X,&*@J#P[[MLQZ!

"M$ :1&'8T!%)*&B*&8).!A('b(&!%(!+(C-43.!F)&'@>3C(-!+(&W(443.! l&''&!V*&C0)*E!/84(W(4<!G)4H31T-!H(4,!%)*&<-! /'!&BB*(8&4(3'!43!
436(8(4<! &'&*<-(-E!"?)-)&18,! ?)B314$! >&731&43(1)! 0rU'=31;&4(fC).! a(2'&C6.! )4! a<-4n;)-! 0)! a3B,(&@/'4(B3*(-! NUPaO! Y!
5fC(B)!\UeUG:e!D%aA!@!D30n*)-!%(-81)4-!B3C1!*)-!a<-4n;)-!A3;B*)6)-E!IJ#ME!X,&*@J##QIK#`WIZ!

"K$ a&;C)*!\)** @\)**!9!o4C0)!0C!83'41S*)!&0&B4&4(=!0)!B138)--C-!0<'&;(fC)-!0&'-!*)-!-<-4n;)-!;C*4(;R0(&!('4)1&84(=-.!a4&2)!
D&-4)1!I!/^U/D.!U18&;Yu]DA.!IJ#M !

2015  
"[$ :E! %)*&B*&8).! AE! %(! +(C-43.! FE@>E! +(&W(443.! lE! V*&C0)*.! /E! aB(8,)1.! /84(W(4<! G)4H31T-! H(4,! %)*&<-! &BB*(8&4(3'! 43! 436(8(4<!

&'&*<-(-.!?)-)&18,!1)B314.!UPa.!D&<!IJ#Q.!",&*9!,&*@J##QIK#` !
"`$ :E!F&8fC);&10.! ]E!%3'&4@\3C(**C0.!FE! \1)--3'.! /! ^)1;!?)H1(4('2! \&-)0!a41C84C1&*!^,)31<!3=!?,<4,;!G34&4(3'.!?)-)&18,!

1)B314.!/G?@#P@FaJI@JJJL @J#!@!5::UA/A).!D&18,!IJ#Q.!",&*9,&*@J##PLJ` M$E!!!
"#J$ :E!F&8fC);&10.!>E!a)23C=('.!FE!%(;('3.! :eINX.g#.!O!3'!0&4&!41))-.!0&4&!41))!&C43;&4&!&'0!&'!71&'8,('2!W)8431!&00(4(3'!

-<-4);-E.!?)-)&18,!1)B314.!UG?U/!a&8*&<.!F&'C&1<!IJ#Q.!",&*9,&*@JJKM`IL`$E!!!
"##$ !"#$%&'()*%+,-#.%//0+1#,231%/)#)1#456%7#857%7&5)+#9:;<!!"#$%&%'()*$+,-.$/$0(1213($/$4 @!!"#"$%&'%()*+,*&' -).*/*0*'

!"#$%#&'()*(+&*$$*,(-./01*"(2345,(67#897#8@J#IQLQ`#$E!!!
"#I$ AE! ]3'8)*)4.! :E! F&8fC);&10.! A3;B(*&4(3'! 3=! 4,)! U'4)1;)0(&4)! ?)B1)-)'4&4(3'! d#.! ?)@!-)&18,! ?)B314! 'C;7)1! ?? @[KJ#.!

U?A/D!{!UG?U/!]&1(-@?38fC)' 83C14!{!UG?U/.!D&18,!IJ#Q.!",&*9,&*@J##PI#Q`$E!!!
"#P$ AE! ]3'8)*)4.! :E!F&8fC);&10.!e==*(')! ;)4,30-!3=!83'=31;&'8)!4)-4('2!=31! /'4)-83=3.!?)-)&18,!?)B314! 'C;7)1!?? @[KJJ.!

U?A/D!{!UG?U/!]&1(-@?38fC)'83C14!{!UG?U/.!D&18,!IJ#Q.!",&*9,&*@J##PI#QQ$E!!!
"#L$ ]E!%3'&4@\3C(**C0,	Multimedia	scheduling	for	interactive	multimedia	systems,	Mémoire,	ENS	Rennes	;	Universite	Rennes	

#.!FC')!IJ#Q.!",&*9,&*@J##M[J`[$E!!!
"#Q$ DE!?3--(2'3*.!DE!>&21&'2).! /E!A3'4.!5==(8()'4! -(;(*&1(4<@7&-)0!0&4&!8*C-4)1('2!7<!3B4(;&*!37c)84!43!8*C-4)1!1)&**38&4(3'.!

H31T('2!B&B)1!31!B1)B1('4.!D&18,!IJ#Q.!",&*9!,&*@J##IPKQM$E!!!
"#M$ M.	Sirbu,	Clustering	incrémental	de	signaux	audio,	Mémoire,	UPMC,	September	2015,	[hal:hal@J##`MLQQ$E!!
"#K$ A.	 Ycart,	 Quantification	 rythmique	 dans	 OpenMusic,	 Mémoire	 Master	 ATIAM,	 UPMC,	 Septem7)1! IJ#Q.! ",&*9,&*@

J#IJIIQK$E!!
"#[$ A,);*& @@?3;)C @a&'43-.! /6)*.! +C(0&2)-! 0)! *r(;B13W(-&4(3'! ;C-(8&*)! ,3;;) @;&8,(').! ?)-)&18,! ?)B314.! -4&2)! /^U/D!

u]DA!u'(W)1-(4R!]&1(-!dU.!-)B4);71)!IJ#Q.!",&*@J#IMP``I !
"#`$ :&W31<.! }&W()1.!u')!&BB*(8&4(3'! ;37(*)!B3C1!*)!83'41S*)!0)!*&!-B&4(&*(-&4(3'! -3'31).!a4&2).! /^U/D.!uD?!a^Da!@!U18&;@

AG?a@u]DA!a3173'')!u'(W)1-(4R-.!IJ#Q.!"=&W31<9,&*@J#IMPP`I !
"IJ$  aU?\u.!DE!jA*C-4)1('2!('81R;)'4&*!0)!-(2'&C6!&C0(3j.!D&-4)1!/^U/D.!IJ#Q!"-(17C9,&*@J##`MLQQ$!!
"I#$ +(C*(3!D&-)44(.!A,310!A&4&*32-!&'0!5-41&0&!A*&--)-9!B&14(&**<!310)1)0!a)4!&BB13&8,.! ^)-(!0(!>&C1)&! )'! ;&4,R;&4(fC)-!

NRfC(W&*)'4! D&-4)1! I! ;&4,R;&4(fC)-O.! cC(**)4@-)B4);71)! IJ#L! N83 @0(1)84(3'! D31)'3! /'01)&44&! )4! :1&'8)-8&!
/8fC(-4&B&8).!u'(W)1-(4R!0)!](-)E!A3@)'8&01);)'4!9!D&44(&!\)123;(OE!

"II$  >R3B3*0! A1)-4)*.!! >(W)! e18,)-41&*! ](&'3.! &! -<-4);! =31! 1)&*@4(;)! 318,)-41&*! ;C-(8! 2)')1&4(3'.! ?)-)&18,! ?)B314.! -4&2)!
/^U/D @u]DA!]&1(-!dU.!a)B4);71)!IJ#Q !

2014  
"IP$ FE!\1)--3'.!FE@>E!+(&W(443.!aB)8(=(8&4(3'!3=!&!1)&84(W)!83;BC4&4(3'! ;30)*!=31!eB)'DC-(8.!"?)-)&18,!1)B314$!/G? !UG5%U^.!

U?A/D.!IJ#L.!",&*9,&*@JJ`Q`P#I$E!!!
"IL$ :E!F&8fC);&10.!AE!]3'8)*)4!a&'8,)b.!/'4)-83=3!U'4)1;)0(&4)!?)B1)-)'4&4(3'.!?)-)&18,!?)B314!'C;7)1!?? @[QIJ.!UG?U/.!

IJ#L.!",&*9,&*@JJ`K`PQ`$E!!!
"IQ$ !"# $%&''%(# )*+%*&# +&,-*%*.# /0-# ,12%0# 3+14'&-%*.# ,*2# 4&.5&*','%0*(# 6753(1).! 5Ga! A&8,&'.! a)B4);7)1! IJ#L.! ",&*9,&*@

J#JMLMKI$E!!!
"IM$ !"# $%&'(# )*+,+# -.# /012+2+%&# /%*1# 3403+'&.5.&2# -.# 30# ,%+6# 780&29.(# :95%+1.(# ;&+,.1<+29# =+.11.# .2# :01+.# >*1+.(# =01+<(#

a)B4);7)1!IJ#L.!",&*9,&* @J#JMMMJP$E!!!
"IK$ AE! ]3'8)*)4.! :E! F&8fC);&10.! ^)-4! ;)4,30-! =31! a831)@\&-)0! U'4)1&84(W)! DC-(8! a<-4);-! ^3H&10! &! =31;&*! aB)8(=(8&4(3'.!

UADAYaDA!IJ#L.!a)B4);7)1!IJ#L.!]3-4)1.!",&*9!,&*@J##PPQ`K$E!!!
"I[$  !\3''&--) @+&,34.!>E.!t!/'!CB0&4)!3'!4,)!aeD&6!B13c)84!v.!('4)1')&*!1)B314.!IJ#L!
"I`$  %(W)1(3!%()23.!?)B1R-)'4&4(3'-!-B&4(&*)-!B3C1!*&!83;B3-(4(3'!&--(-4R)!B&1!310('&4)C1E!D&-4)1!+1)'37*)!UG]!x!5GaUD/+.!

IJ#LE!"eB4(3'!UaU!x!/a^$ !
"PJ$ G2! lE! •/C43;&4(8!T'3H*)02)! ('=)1)'8)!=13;! ;C*4(W&1(&4)!4(;)! -)1()-!=31! ;C-(8&*!318,)-41&4(3'Ž.!D&-4)1! /^U/D.! IJ#L!

"D&-4)1$!
"P#$ ](*4).!DE!•e18,)-41&*!B()8)-!2)')1&4(3'!4,13C2,!83'-41&('4-!')4H31T-Ž.!583*)!]3*<4)8,'(fC).!IJ#L!"D&-4)1$!
"PI$ +C(**&C;)! \&(6&-.! D&413•0)-! )4! 21&B,)-! 0&'-! *&! 4,R31()! ;C-(8&*).! D&-4)1! I! ;&4,R;&4(fC)-.! D3'4B)**()1.! ;&1-@cC(**)4!

IJ#L! N830(1)84(3'! D31)'3! /'01)&44&! )4! F312)! ?&;(1)b! /*=3'-('.! 0RB&14);)'4! 0)! D&4,R;&4(fC)-.! UPD.! u'(W)1-(4R!
D3'4B)**()1!IO!!

"PP$ F)&'!\1)--3'E!?)&84(W)!d(-C&*!]1321&;-!('!eB)'DC-(8E!"?)-)&18,!?)B314$!/G?!5::UA/A).!U?A/DE!IJ#LE!

2013  
"PL$ ]E!%3'&4@\3C(**C0.!^1&'-81(B4(3'!1<4,;(fC)!0&'-!eB)'DC-(8.!a4&2).!/C2C-4!IJ#P.!",&*9!,&*@JJ[KJ#JL !
"PQ$ FE! 58,)W)-4).! FE@>E! +(&W(443.! /E! A3'4.! /! %<'&;(8! ^(;)0@>&'2C&2)! =31! A3;BC4)1@! lC;&'! DC-(8&*! U'4)1&84(3'.! ?)-)&18,!

?)B314!'C;7)1!?? @[LII.!UG?U/.!%)8);7)1!IJ#P.!",&*9!,&* @JJ`#KLM`$E!!!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 19 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"PM$ >E! :&'8,3'.! :E!F&8fC);&10.! :31;&*! ^(;('2! /'&*<-(-! 3=!D(6)0!DC-(8!a831)-.! ? )-)&18,! 1)B314.! :)71C&1<! IJ#P.! ",&*9,&*@
JJK`KQ`Q!

"PK$ 5E!:(*(34.!:E!F&8fC);&10.!aE!^(-3'.!^1))!/C43;&4&!H(4,!A3'-41&('4-9!&!71()=!-C1W)<.!^1))!^1&'-0C8)1-!&'0!:31;&*!D)4,30-!
N%&2-4C,*!a);('&1!#P#`IO.!D&<!IJ#P.!",&*9!,&*@JJ[LJ`Q`$E!!!

"P[$ !"#$%&'()*+),#-+.%/0+1'+#(/'%2('34/+#5+#&'1/.'/1+&#2/&3.(*+&#+)#'+26&#1++*#6(1#*(#78%2+'13+#5+#*93):%12('3%),#;82%31+,#
/^U/D.!u'(W)1-(4<!3=!]&1(-!M!Nu]DAO.!a)B4);7)1!IJ#P.!",&*9,&*@JJ[L`KPM$E!!!

"P`$ !"#$%&'()(*+#,-&-./*0%&#1(#*(2*2#1(#'%&3%.40*-#5%6.#6&#272!"#$%#&'()*+%(,!$-*)!(.%!$#/'@!!"#$%&'()*+,%&-./#01#!&23+,%&
]3-4)1.!",&*9,&*@J##PPQ`I$E!!!

"LJ$ !"#$%&'()(*#+,&'-(./#0&123%&&(4(&*#5(#*(6*#7%83#8&#696*:4(#*(476@!"#$%&#%'#!()!*+,-#%#,%*./01.#%*023#4%5"*)0!#4%
!"#$%&'#()*+#%&&%*%(*,-&#%*./&#%*0!+,.12*3%4(%56)1!IJ#P.!",&*9,&*@JJ`IJJI[$E!! !

"L#$ \3C8,).!%E.!t!%<'&;(-&4(3'!0)!*r&18,(4)84C1)!&C0(3!0C!*32(8()*!eB)'DC-(8!v.!5Ga5/.!IJ#PE!"U'2R'()C1$!
"LI$ A&C1).! lE.!t!eC4(*-!&*2R71(fC)-!B3C1!*wR4C0)!0)-!8&'3'-!1<4,;(fC)-!;3-&•fC)-!)4!*()'!&W)8!0)-!83'c)84C1)-!3CW)14)-!)'!

;&4,R; &4(fC)-!v.!u]DA.!IJ#PE!"DI!D&-4)1!/^U/D$!
"LP$ !%3'&4@\3C(**C0.! ]E.! t! ^1&'-81(B4(3'! 1<4,;(fC)! 0&'-! eB)'DC-(8! v.! o83*)! '31;&*)! -CBR1()C1)! 0)! A&8,&'! /'4)'')!

\1)4&2').!IJ#PE!"DR;3(1)!0)!>P$!
"LL$ D&(1).! /E.! t! •C&'4(=(8&4(3'! ;C-(8&*)! &W)8! &BB1)'4(--&2)! -C1! 0)-! )6);B*)-! v.! o83*)! G31;&*)! aCBR1()C1)! 0)! A&8,&'!

/'4)'')!\1)4&2').!IJ#PE!"DR;3(1)!0)!D#$ !!
"LQ$ F)&'!\1)--3'.!%(;(41(!\3C8,)E!eB)'DC-(8! @!>(7/C0(3a41)&;!@!:&C-4E!"?)-)&18,!1)B314$!/G?!UG5%U^.!IJ#PE!

2012  
"LM$ !"#$%&'%()*#+,)-./010#2#3-(.#&,-#4(05(%66%)70,#.8,/9(0,-*# :;607(-*# :%.)!"#$%&$'(#)*+,!"-+./#0+!""!# !.# '1"+!#23"+!#

Nu]DAO!)4!U?A/D.!a)B4);7)1!IJ#I.!",&*9,&*@J##QMMJ#$E!!!
"LK$ !"# $%&'((')*+# ,%'&'# -)# ./*0'0'12# 3# 40%-)# -%# 5/-*)# 6%(0'@!"#$%& '!()& *+,-./)$-0$& 1$& '!2,%,!-3& 4/5!,)$3& 67864&@! u]DA.!

%)8);7)1!IJ#I.!",&*9,&* @JJKMIJ#Q$E!!!
"L[$ :E!F&8fC);&10.!DE!?C-('3H(48,.!?)H1(4)!A*3-C1)!&'0!A:! l)02)!/C43;&4&.!H31T('2!B&B)1!31!B1)B1('4.!G3W);7)1!IJ#I.!

",&*9,&*@JJKQIL`M$E!!!
"L`$ !"#$%&'()&*#+,-.)/%0#1&%02343#)5#647,8#9&:/;-,&:%0<=0,':/)&4'#6;34'#>')/,3*#6?-)4/,*#=')0,#@,&:/%0,#A%/43*#B)C,-D,/#

IJ#I.!" ,&*9,&*@JJKMIJJL$E!!!
"QJ$ :3C*3'!?&B,&Œ*.!54C0)!)4!(;B*R;)'4&4(3'!0)!B138R0C1)-!0)!83'41S*)!t!83'4('C!v!B3C1!*&!-<'4,n-)!B&1!=3'84(3'-!0r3'0)-!

=31;&'4(fC)-E!u'(W)1-(4R!]()11)!)4!D&1()!AC1().!IJ#IE!"D&-4)1!/^U/D.!0(1!FE!\1)--3'$!
"Q#$ !]34()1!DE.!%)!*&!-3'(=(8&4(3'!q!*&!t!;C-(=(8&4(3'!v!0)-!-<-4n;)-!83;B*)6)-E!]&1(-!9!D&-4)1!u'(W)1-(4R!0)!]&1(-!K.!IJ#IE!!

II. ACTIVITÉS DE RECHERCHE ET INDICES DE RECONNAISSANCE 

1. Activités éditoriales 

Participation ˆ des comitŽs Žditoriaux (revues, collections)  

"#$ +(&W(443.!FE@>E.!?R0&84)C1!)'!8,)=!^)8,'(fC)!)4!a8()'8)!U'=3 1;&4(fC)!N^aUO!>&W3(-()1@l)1;)-!0) !IJ#I!q! IJ# ME!
"I$ +(&W(443.!FE@>E.!83;(4R!-8()'4(=(fC)!0)!*&!1)WC)!U'=*C6C-!NIJ#I @IJ#KO!
"P$ +E/--&<&2.! ;);71)! 0C! 83;(4R! R0(431(&*! 0)! F3C1'&*! 3=! D&4,);&4(8-! &'0! DC-(8.! D&4,);&4(8&*! &'0! A3;BC4&4(3'&*!

/B B13&8,)-!43!DC-(8!^,)31<.!/'&*<-(-.!A3;B3-(4(3'!&'0!])1=31;&'8).!!e==(8(&*!F3C1'&*!3=!4,)!a38()4<!=31!D&4,);&4(8-!
&'0!A3;BC4&4(3'!('!DC-(8.!^&<*31!_!:1&'8(-!>40-E!IJ#I@IJ#K !

"L$ +E/--&<&2.!;);71)!N=3'0&4)C1O!0C!83;(4R!R0(431(&*!0)!F3C1'&*!3=!G)H!DC-(8!?)-)&18,.!̂ &<*31!_!:1&'8(-!>40E-.!IJ#I!@!IJ#K !
"Q$ DE!/'01)&44&.!;);71)!N=3'0&4)C1O!0C!83;(4R!R0(431(&*!0C!F3C1'&*!3=!D&4,);&4(8-!&'0!DC-(8 .!^&<*31!_!:1&'8(-!>40E-.!IJ#I!

@!IJ#K !

Direction de collections et de sŽries  

"#$ D31)'3!/'01)&44 &!83@0(1(2)!0)BC(-!IJJM!N&W)8!F)&'@D(8,)*!\&10)b O!*&!A3**)84(3'!jDC-(fC)Ya8()'8)-j .!R0(4R)!B&1!U18&;!)4!
*)- !R0(4(3'-!%)*&43C1!:1&'8)!NL!3CW1&2)-!BC7*(R-!0&'-!*&!BR1(30)!IJ#I@IJ#KO!

"I$ D31)'3!/'01)&44&!83@0(1(2)!N&W)8!+C)1('3!D&bb3*&O!*&!83**)84(3'!A3;BC4&4(3'&*!DC-(8!a8()'8)!8,)b!aB1('2)1!NK!3CW1&2)-!
BC7*(R-!0&'-!*&!BR1(30)!IJ#I @IJ#KO!

2. Activités d’évaluation 

ResponsabilitŽs au sein dÕinstances dÕŽvaluation 

"#$ +(&W(443.!FE@>E.!A3;(4R!0wRW&*C&4(3'!)4!-C(W(!0)-!B13c)4-!B3C1!*)!B1321&;;)!%5:U!0)!*w/G?.!IJ#J@IJ#L !
"I$ /--&<&2.!+E.!;);71)!0C!!83;(4R!0w)6B)14-!0)!*w/2)'8)!G&4(3'&*)!0)!*&!?)8,)18,)!B1321&;;)!A3'4U'4!.!IJ#J @IJ#P !
"P$ F&8fC);&10!:E.!83;(4R!0)!-R*)84(3'!U'1(&!8)'4)1!>(**)E!IJ#P!
"L$ /23'.!AE!D);71)!0)!*&!83;;(--(3'!0)-!4,n-)!)4!l%?.!u:?!U'2)'()1()!u]DA.!]&1(-E!IJ#I @IJ#K !
"Q$ 5-*('2.!]E.!A3;(4R!0)!a)*)84(3'!0)-!D&•41)-!0)!83'=R1)'8)-!u]DA!N]3-4)!'kLIQ`.!a)84(3'!IK!u]DA.!IJ#Q !
"M$ /'01)&44&.!DE.!]1R-(0)'4!0wC')!83;;(--(3'!4,R;&4(fC)!B3 C1!*)-!&**38&4(3'-!038431&*)-!0)!*w5%U^5.!IJ#Q!
"K$ +(&W(443.!FE@>E.!A3;;(--(3' !B3C1!*)-!73C1-)-!0)!4,n-)!0)!*w5%!a_U.!5W1<.!IJ#I @IJ#L !
"[$ /23'.!AE!/--&<&2.!+E!A3;;(--(3'!0)!8*&--);)'4 !B3C1!*)-!73C1-)-!0)!4,n-)!0)!*w5%!5%U^5.!]&1(-E!IJ#I @IJ#K !



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 20 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

ƒvaluation dÕarticles et dÕouvrages scientifiques  

!
"#$ \1)--3'.!FE!F3C1'&*!3=!D&4,);&4(8-!&'0!DC-(8.!IJ#IE!
"I$ \1)--3'.!FE!F3C1'&*!3=!d(-C&*!>&'2C&2)-!&'0!A3;BC4&4(3'!N6IO.!IJ#LE!

ƒvaluation de laboratoire s (type Hceres)  

ƒvaluation de projets de recherche  

"#$ +(&W(443.! FE@>E.! 56B)14(-)!&CB1n-! 0C! B1321&;;)! :5^! u'83'W)'4(3'&*! A3;BC4('2! 0)! *&! 83;;C'&C4R! )C13BR)'').! IJ## @
IJ#M!

"I$ /--&<&2.! +E.! +13CB)! 0w)6B)14-! B3C1! &C0(4)1! *)! B13c)4! 5C13BR)'! U'4)21&! UU! :C-('2! DC-(8! &'0! 4)8,'3*32<.! (;B*(fC&'4! ##!
312&'(-;)-!)4!#J!B&<-!)C13BR)'-!0&'-!*)!8&01)!0C!]1321&;;)!AC*4C1)!0)!*&!A3;;(--(3'!5C13BR)'')E! IJ#IE !!
!

"P$ \1)--3'.!FE!56B1)14(-)!B3C1!/C-41(&'!a8()'8)!:C'0!N:s:O! \A<,A+2$O<A$SA:GLa+G.5$#.G.+A1B$T\CCNU.!IJ#ME!

!

3. Activités d’expertise scientifique 

ActivitŽs de consultant  

Participation ˆ des instances dÕexpertises  (type Anses) ou de normalisation  

Expertise juridique  

ComitŽ de Pro grammes 

"#$ N;75()2$ O1.P+(915>Q$U'4)1'&4(3'&*! F3('4! A3'=)1)'8)! 3'! /C43;&4)0! ?)&-3'('2! NUFA/?w#IO.! U'4)1'&4(3'&*! s31T-,3B! 3'!
^1)'0-! ('! ^1))! /C43;&4&! &'0! ^1))! ^1&'-0C8)1-! N^^/^^w#IO.! &! -&4)**(4)! !"#$%&"'( ")( *&+( ,-#.( /0*+#01*2"013(
!"#$%&%#'%( "#( )%*&+,+#-( .%'/#+01%2( 3#4( 5667+'3,+"#2( 8).59:;<=( >,/( ?#,%&#3,+"#37( @AB6"2+1B( "#( @ABC"7+'(
!"#$%&'&(")* ()* +",&-'./* +0(/)0/* 1+!++23456* 7"%.)8/9* :2(),".#'&(;%/* <%9(0'=/* 17><234* '):* 3?56* >)&=* !"),@* ")*
^)8,'3*32() -!=31!DC-(8!G34&4(3'!&'0!?)B1)-)'4&4(3'!N^5Ge?w#Q@#MOE!

"I$ O(1)3R7+-,$+(&W(443!,&-!7))'!&84('2!&-!]A!<)&1*<!=31!W&1(3C-!83'=)1)'8)-!('8*C0('2!N,(2, *(2,4-O9!+)')4(8!&'0!5W3*C4(3'&1<!
A3;BC4&4(3'! A3'=)1)'8)! N+5AAeO.! U'=31;&4(3'! ]138)--('2! ('! A)**-! &'0! ^(--C)-! NU]A/^O.! U555! U'4)1'&4(3'&*!
A3'=)1)'8)!3'!a)*= @!/0&B4(W)!&'0!a)*=@e12&'(b('2!a<-4);-!Na/aeO.!5C13B)&'!A3'=)1)'8)!3'!/14(=(8(&*!>(=)!N5A/>O{!&'0!
&*-3! N,(2,*(2,4O! U'4*! A3'=E! 3'! ^)8,'3*32()-! =31! DC-(8! G34&4(3'! &'0! ?)B1)-)'4&4(3'! N^5Ge?w#QO.! U'4)1'&4(3'&*!
A3;BC4)1! DC-(8! A3'=)1)'8)! NUADAw#QO.!]1(6! 0)! 4,)-)! 0C! +%?! +]>! NIJ#Q! )4! IJ#MO.!&;3'2! 34,)1-E ! a))!
,44B9YY1)B;C-E(18&;E=1Y2(&W(443Y&'(;&4(3'!

"P$ A5,G-1$A3'4!&84-!1)2C*&1*<!&-! ]A!=31!A3;BC4)1!DC-(8!1)*&4)0!83'=)1)'8)-! -C8,!&-!a3C'0!&'0!DC-(8!A3;BC4('2!NaDAO.!
U'4)1'&4(3'&*! A3;BC4)1! DC-(8! A3'=)1)'8)! NUADAO.! %(2(4&*! /C0(3! 5==)84-! N%/:6O{! &'0! -(2'&*! B138)--('2! 83'=)1)'8)-!
-C8,!&-!U555!UA/aa].!U555!D>a].!&'0!388&-(3'&**<!=31!/AD!DC*4(;)0(&!&'0!1)*&4)0EE!

"L$ SL515>$ A,,181FQ$! aDA! Na3C'0! &'0! DC-(8! A3;BC4('2O.! FUD! NF3C1'R)-! 0wU'=31;&4(fC)! DC-(8&*)O.! UADA! NU'4)1'&4(3'&*!
A3;BC4)1!DC-(8O.!^5Ge?!U'4*!A3'=E!3'!^)8,'3*32()-!=31!DC-(8!G34&4(3'!&'0!?)B1)-)'4&4(3'.!DAD!D&4,);&4(8- !&'0!
A3;BC4&4(3'!('!DC-(8!

"Q$ O(1)$<5(,,7)Q!U'4*!A3'=E!3'!^)8,'3*32()-!=31!DC-(8!G34&4(3'!&'0!?)B1)-)'4&4(3'!N^5Ge?.!IJ#Q!x!]A!A,&(1.!IJ#M.!IJ#KO.!
DAD! ND&4,)&;4(8-! &'0! A3;BC4&4(3'! ('! DC-(8 .! IJ#P.! IJ#QO.! UADA! NU'4)1'&4(3'&*! A3;BC4)1! DC-(8.! IJ#IO.! FUD!
NF3C1'R)-!0wU'=31;&4(fC)!DC-(8&*)!IJ#P.!IJ#L.!IJ#Q.!IJ#M.!IJ#KO.!/AD !:/?D!s31T-,3B!3=!:C'84(3'&*!/14.!DC-(8!&'0!
%)-(2'! NIJ#Q.! IJ#K! x! ]A ! A,&(1O.! U'-3'(8! IJ#Q.! U'4E! 83'=! 3'! %(2(4&*! /C0(3! 5==)84-! N%/:6.! IJ#P.! IJ#QO.! \1&-(*(&'!
a<;73-(C;! 3'! A3;BC4)1! DC-(8! Na\AD.! IJ#P.! IJ#Q.! IJ#KO.! /AD! DC*4(D)0(&! eB)'a3C18)! a3=4H&1)! A3;B)4(4(3'!
NIJ#POE!

"M$ MG-;''($T,;-)F $,&-!7))'!?)W()H('2!73&10!0(1)8431!=31!4,)!5CT&1<34(8@3;(8-!83'=)1)'8)!('!+)')W&!NIJ#QO!&'0!]A!('!4,)!
D&4,);&4(8-!&'0!A3;BC4&4(3'!('!DC-(8!NDAD!IJ#IO!

4. Organisation de colloques / congrès [et workshops] 

2017  
"#$ O7+5)L($ ?(.G(5.G($ *+,-.1;( $N[! cC(**)4! IJ#KO! 312&'(-R)! B&1! FE! \*3'0)&C! &W)8! *&! B&14(8(B&4(3'! 0wC')! W('24&(')! 0)!

83;B3-(4)C1-E!!
"I$ ]&')*!a)--(3'! j:31;&*.!^,)31)4(8&*.!&'0!A3;BC4&4(3'&*!D30)*-! ('! ]3BC*&1!DC-(8! /'&*<-(-j!NPJ!cC('! IJ#KO.!312&'(-R!B&1!

D31)'3! /'01)&44&! &C! -)('! 0)! *&! 83'=R1)'8)! ('4)1'&4(3'&*)! 5C13D&8! IJ#K! U'4)1'&4(3'&*! A3'=)1)'8)E! /W)8! *&!
B&14(8(B&4(3'! 0)! ^1)W31! %)8*)18f! N5&-4;&'! a8,33*! 3=! DC-(8O.! %;(41(! ^<;38bT3! N]1('8)43'! u'(W)1-(4<O.! D&44(&!
+(C-)BB)! \)123;(!N:C'0&z”3!A,&;B&*(;&C0.!>(-73'O.! /01(&'3! \&1&4n!N>UD!@!D(*&'O.!>3C(-!\(23!NC'(W)1-(4R!>(**)!PO.!
D31)'3!/'01)&44&!NU?A/D@AG?a@u]DA!Y!U?D/ @+?5/D @uaU/a.!C'(W)1-(4R!0)!a41&-73C12O!)4!F3,'!A3W&8,!Nu'(W)1-(4<!
3=!?38,)-4)1E!

2016 



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 21 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"P$ $U75V,G7'$&5.G(,2512-7)$&C!=)-4(W&*!D&'(=)-4)!0)!*wU18&;.!312&'(-R!B&1!]E!5-*('2!Na^DaO.!&W)8!*&!B1R-)'8)!0)!a4)B,)'!
D8/0&;-.!],(*(BB)!>)13C6.!|&'!D&1)-b.!d(8431!A310)13E!

"L$ U75V,G7'$?(,(15.G$12$$I?CA*304*0 !–!aDA!aC;;)1!a8,33*!IJ#M! x!l&;7C12.!312&'(-R!B&1!]E!5-*('2!Na^DaO!
"Q$ U75V,G7'$ I5.19$ W$ <7,27)$ X)-Y(5,-28 .! IQ@I`! &W1(*.! e12&'(-R! B&1! +E! /--&<&2! Na^DaO! &W)8! 0)-! B1R-)'4&4(3'-! 0)! +E!

/--&<&2.!DE!G3(-4)1'(2.!FE!\1)--3'!N)4!0)-!31&4)C1-!('W(4R-!0)!DU^!)4!0)!?)'--)*&)1!U'-4(4C4)O!!
"M$ U75V,G7'$0'12-1;-,12-7)$W$CZ*A4[$XC$<(5V(;(8[$X0AE!IP@IL @IQ!;&(!IJ#ME!e12&'(-R!B&1!FE!\1)--3'.!DE!a8,C;&T)1.!FE!

D&8A&**C;.&W)8!^E! A&1B)'4()1! NU18&;O.! ?E! +344=1()0! NAGD/^O! )4! *&! B&14(8(B&4(3'! 0)! /01(&'! :1))0! )4! 5E! A&;B(3'E!
,44B9YY1)B;C-E(18&;E=1Y71)--3'Y8';&4Y-B&4@H31T-,3B@IJ#M!

"K$ D+91) 3C79'+2(5$I)2(51.2-7),$-)$*+,-.\$ AGD/^!_!\)1T)*)<!U'-4(4C4)!3=!%)-(2'.!uA!\)1T)*)<.!ua/E$M!)4!#P!;&(!IJ#ME!
e12&'(-R!B&1!FE!\1)--3'.!FE!D&8A&**C;.!,44B9YY1)B;C-E(18&;E=1Y)==(8&8)Y)W)'4-YH31T-,3B@7)1T)*)<E!!

!
]^_ %!
!`#  I)2(5)12-7)1;$ C7)B(5().($ 7)$ 4(.G)7;7F-(,$ B75$ *+,-.$ Z7212-7)$ 1)>$ ?('5(,()212-7) $a4TZ&?b_%c$e12&'(-&4(3'!

U?)DC-!Y!U?A/D!Y!+1&;)!Y!UG/@+?D!Y!>/D $a3173'')!u'(W)1-(4R!x!U?A/D.!]&1(-E!I[ @I` @PJ!;&(!IJ#QE$)CHc#$(:..A;4,$
R<22;::..0$$K.+4$QA.GG<4$TFA1+2UZ$\;.AA.$R<-3A;.$TF#."-GUZ$/<2;4;b-.$[<a.A$T]A+2.UZ$e+44$].G9;4$TFHSL]#"UZ$#;1B+A5$
f<+59.E$TS4,9;+$#-GY;4$!4;8.AG;:EUZ$";Y.$(<9<2<4^$,44B9YY4)'31@83'=)1)'8)E312Y$

"`$ *12G(9+,-.1;$ C7)Y(5,12-7),Q$ 912G(912-.,$ 1)>$ .79'+212-7)$ -)$ '(5B7591).($ 1)>$ .79'7,-2-7)\$ U'4)1'&4(3'&*!
H31T-,3B!Na('2&B3C1O!c3('4*<!,3-4)0!7<!4,)!|3'2!a()H!^3,!A3'-)1W&431<!3=!DC-(8!&'0!4,)!U'-4(4C4)!=31!D&4,);&4(8&*!
a8()'8)-! 312&'(-)0! ('! 83**&731&4(3'! H(4,! 4,)! A)'41)! =31! %(2(4&*! DC-(8.! •C))'! D&1<! u'(W)1-(4<! 3=! >3'03'! &'0! 4,)!
a8()'8)-! &'0! ^)8,'3*32()-! =31! DC-(8! &'0! a3C'0! ?)-)&18,! >&7.! U'-4(4C4! 0)! ?)8,)18,)! )4! A3310('&4(3'!
/83C-4(fC)YDC-(fC)! N+E! /--&<&2O.! &'0! ('! B&14')1-,(B! H(4,! ?&==*)-! U'-4(4C4(3'E!
,44B-9YY-(4)-E2332*)E83;Y-(4)Y;&4,);C-(8&*83'W)1-&4(3'-Y!

!_^# *7)25(+H$O1dd$N(,2-Y1;$I)2(5)12-7)1;$U75V,G7'$Q$RT$*X0ICITZ$T4$RA$*ACDIZT\$+R1&10!/--&<&2.!FR1S;)!G(T&.!?R;(!
:36 E$d)'01)0(!#K!FC(**)4!IJ#Q.!])4(4!]&*&(-.!0&'-!*)!8&01)!0C!B)3c)4!/G?!%|AUIE$

!__# e$I)2(51.2-Y-28$-)$*+,-.$C79'7,-2-7)$1)>$M(5B7591).( $f\$$TNNICAC($-)2(5)12-7)1;$g75V,G7'$AU?DD^.!D3'41R&*.!
QYJQYIJ#QE!F)&'! \1)--3' .!FR1R;()!+&18(&.!D&1*3'!a8,C;&8,)1! &W)8!*)! -3C4()'!0)!a3173'')!u'(W)1-(4R-! )4!0)! *w/G?E!
,44B9YY1)B;C-E(18&;E=1Y)==(8&8)Y)W)'4-YH31T-,3B@8(1;;4 $

!_]#  O7+5)L($>KL2+>($ ,+5$ ;1$ Z7212-7)$hi .! UG/@+?DE!JMYJI YIJ# QE!+13CB)! 0)!41&W&(*! /:UD! t!>)-! '3CW)&C6! )-B&8)-! 0)! *&!
'34&4(3'! ;C-(8&*) !v! NIJ#P@IJ#QOE$A3310('&4(3'! %3;('(fC)! :37)1! N+1&;)O.! F)&'! \1)--3'! NU?A/DO.! ]()11)! A3CB1()!
NDUG@̂eD:.! u'(W)1-(4R! ]&1(-! a3173'')O.! |&''! +)-*('!NUG/Y+?DOE$/W)8! *&!B&14(8(B&4(3'! 0)!V&1(;! \&1T&4(!Ns))b(8O.!
F)&'! \1)--3'! NU?A/DO.! ?37)14! ](R8,&C0.! :(*(B)! >3B)-.! %3;('(fC)! :37)1! N+?/D5O.! ]()11)! A3CB1()! NU?)DC-OE!
,44B9YY'34&4(3'E&=(;@&--3E312Y03TCEB,BY)W)');)'4-YIJ#Q@JI @JM@)4C0)@'34&4(3'P$

!_i#  C5L12-7)$>+$S57+'($*+,ICAR[$I)2(51.2-7)[$C1;.+;[$A;F75-2G9-P+($(2$R1)F1F(,$1'';-P+L,$j$;1$*+,-P+( [$D);71)!0C!
?R-)&C!G&4(3'&*!0)-!a<-4n;)-!A3;B*)6)-!N?GaAO[$A3310('&4(3'!F)&'!\1)--3'!NU?A/DO.!)'!B&14)'&1(&4!&W)8!/*23DC-!
Nu'(W)1-(4R! 0)! >(**)! P! )4! u'(W)1-(4R! 0)! ](C8&10()! FC*)-! d)1')O.! +1&;)! N><3'O.! >&\?U! N\310)&C6OE$
,44B9YY1)B;C-E(18&;E=1Y;C-(8&*Y\$M5(9-k5($ 67+5)L($ >($ 5().7)25( .! u'(W)1-(4R! 0)! ](8&10()! FC*)-! d)1').! /;()'-.!
#LY#IYIJ#QE$

!_"#  0L9-)1-5($ *1*+E$ [$C775>-)12-7)$ DL;-1)2G($C1+5($(2$ S5LF7-5($ S()+8,[$a?L,(1+$ >+$ ?Z0C$l $.775> -)12-7)$ O\$
<5(,,7)c $Q$$PYJ#YIJ#Q!9!<1)>($>(,,-)L(\ !/W)8!*&!B&14(8(B&4(3'!0)!~W(&')!)4!+)3==13<!D3'0)E$

"#Q$ *1*+H $MYJIYIJ#Q!9!4(9'L519()2,$(2$Y-,+1;-,12-7),\$ /W)8!*&!B&14(8(B&4(3'!0)!+(**)-!\&13('!N;&4,R;&4(8()'O.!/'01R!
A&*W)4!N&88310)C1O!)4!a4RB,&')!D&18&'0!NA5/OE!

"#M$ *1*+H $MYJPYIJ#Q!9!!"#$%&'(%)*+, \$/W)8!*&!B&14(8(B&4(3'!0)!^3;!F3,'-3'.!5;;&'C)*!/;(34.!)4!:1&'8T!F)01b)c)H-T(E !
"#K$ *1*+H $PYJLYIJ#Q! 9!*7>(5)$ *+,-.[$ 0G1'(,$ 1)>$ M(5,-,2().(\$ /W)8! *&! B&14(8(B&4(3'! 0)! D&44(&! \)123;(! NU?A/DO.!

D&--(;3!:)11(!N\3*32'&!u'(W)1-(4<O.!)4!\&17&1&!%(!:&7(3!N\3*32'&!u'(W)1-(4<OE!
"#[$ *1*+H $IJ! '3W);71)! IJ#Q! 9! DC-(fC).! 5;34(3'-! )4! ])18)B4(3'E! /W)8! *&! B&14(8(B&4(3'! 0)! l)1WR! ]*&4)*! Nu'(W)1-(4R! 0)!

A&)'O.!]()11)@l)'1(!dC**(&10!NaA?UD5Y>&\?UO.!)4!|3,&'&!>RWŠfC)!NU'-)1;OE !
"#`$ +R1&10! /--&<&2.! +)312)-! \*38,.! \)'c&;('! >RW<.! D(T,&(*! D&*4.!U75V,G7'$ >K-9'57Y-,12-7)$ 1,,-,2L($ '15$ &5>-)12(+5 .!

U18&;.!(18&;!#M@#K!c&'W()1!IJ#Q.!N#I,OE!
"IJ$  ],(*(BB)!ACW(**()1.!F3-R!58,)W)-4)!9!_(5$g75V,G7'$+2-;-,12(+5$A)2(,.7B7.!q!*w388&-(3'!0C!:31C;!U?A/D.!'3W);71)!IJ#Q!

NM!B1R-)'4&4(3'-.!!C')!41)'4&(')!0)!B&14(8(B&'4-OE!!
"I#$ D(T,&(*!D&*4.!U75V,G7'$&*AE[$XZT0M!Nu'(W)1-(4R!0)!*w54&4!0)!a”3!]&C*3O.!0&'-!*)!8&01)!0C!:31C;!U18&;!,31-!*)-!;C1-.!

M!'3W);71)!IJ#Q!NL,OE!
"II$  D(T,&(*!D&*4[$021F($(2$U75V,G7'$>K-)B75912-P+($*+,-.1;(.!0&'-!*)!8&01)!0)!*w/8&0R;()!0wR4R!U18&;.!0C![!&C!IK!FC('!

IJ#Q!NPM,!0)!83C1-!;&2(-41&C6!_!L[!0)!41&W&C6!B1&4(fC)-O !

2014 
"IP$ OI*$ ]^_" !NF3C1'R)-! 0w('=31;&4(fC)! DC-(8&*)-O! &W)8! *w&--38(&4(3'! DC-('=3.! 0(1(2R)! B&1! /*)6&'0)1! D(,&*(8! )4! *w/:UD.! q!

73C12)-!0C!I#!&C!IP!;&(!IJ#LE!D(T,&(*!D&*4.!312&'(-&4(3'!)4!83310('&4(3'E!!
"IL$ #k!C7;mP+-7$N51).73<51,-;(-57$>($A)n;-,($($C5-1op7$*+,-.1-, !83;!aCB314)!A3;BC4&8(3'&*.!uGUA/D].! \1E.!#[!&C!I[!

&3C4!IJ#L.!&W)8!uGUA/D].!uG5a]!)4!ua].!a&3!]&C*3E!
"IQ$ TR0q_"$3$/2G$. $R-,'$ 089'7,-+9 .! U?A/D.! ]&1(-.! :1&'8).! D&<! Q@M.! IJ#L.!,44B9YYHHHE)C13B)&'@*(-B@-<;B3-(C;E312Y.!

+R1&10!/--&<&2!83@312&'(-&4)C1E!
!]r#  $R-,'$ B75$ *+,-.$ 4(.G)7;7F8 $U75V,G7' \$K4,! 5C13B)&'! >(-B! a<;B3-(C;E! e12&'(-&4(3'! 9!%(;(41(! \3C8,).! F)&'!

\1)--3' EU?A/D.!]&1(-.!MYJQYIJ#LE!!$
!]/#  C7;;7P+($e$*+,-P+($,1Y1)2($s$9+,-P+(,$1.2+(;;(, $Q$152-.+;12-7),$f[$NU18&;YA)'41)!+)312)-!]3;B(03CYa3173'').!#Q @

#M!0R8);71)!IJ#LO[$A3310('&4(3'!-8()'4(=(fC)!9!D31)'3!/'01)&44&![$,44B9YY1)B;C-E(18&;E=1Yc&;IJ#LY,3;)!$



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 22 
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!]`#  *12GK)$M7'$$O7-)2$C7)B(5().($W$IC*C 30*C$]^_" .! /4,n')-.!#M! -)B4);71)! IJ#L .!A3310('&4(3'! -8()'4(=(fC)!9!D31)'3!
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U;B13W(-&4(3'! 0C! #M! &C! #[! ;&(! IJ#I! q! G)H! |31T! u'(W)1-(4<! )4! A3*C;7(&! u'(W)1-(4<.! -3(1R)-! 0)! 83'8)14-! q!^,)!
?3C*)44).!\133T*<'!)4!q!]1)'4(-!l&**.!A3*C;7(&!u'(W)1-(4<E!/W)8!+)312)-!>)H(-.!a4)W)!A3*);&'.!d(c&<!U<)1.!D&1(!V(;C1&.!
a4)W)! >),;&'. ! ?3-83)! D (48,)**.! \)1'&10! >C7&4.! %&W(0! s)--)*.! ?&B,&)*! U;7)14! G(')! aB(1(4.! \)'c&;('! >RW<.! %)'(-!
\)C1)4.!+(*7)14!G3C'3!)48E!

"MQ$ 0L9-)1-5($<5-;;7+-)[ !%(1)84(3'!/E!A3'4!)4!/E!%)--)('!0&'-!*)!8&01)!0C!B13c)4!DC^&'499!+R3;R41()!0)!*w('=31;&4(3'.!&W)8!
>U}!)4!^,&*)-E!IK! c&'W()1! IJ#I!x! !+&71()*! ])<1R.! t!U1,,(5,2(-)$9(2G7>,$-)$-91F ('2 !vE!!+C(**&C;)!A&1*()1E!t!D&48,(.!
;C*4(@;&12('&*!B137*);-!&'0!7&1<8)'4)1-!('!H&--)1-4)('!-B&8) !vE!!

"MM$ 0L9-)1-5($<5-;;7+-) !#J!=RW1()1!IJ#I!Q$$089'7,-+9$S=?$*0MC[$451),'752$&'2-91;$(2$FL79L25-($>($;K-)B75912-7)E!
Ul].!]&1(-E!

"MK$ 0L9-)1-5($<5-;;7+-) !#I!&W1(*! IJ#I!9! a(*Wn1)! \3''&7)*!9! t!027.G1,2-.$F51>-()2$>(,.()2$7)$?-(91))-1)$91)-B7;>, $vE!
|&''!e**(W()1 !9!t!+R3;R41()!0)!*w('=31;&4(3'!B3C1!*w3B4(;(-&4(3'!73•4)!'3(1)!vE!

"M[$ 0L9-)1-5($<5-;;7+-) !P#!;&(!IJ#I !9!D(8,)*!%)b&!)4!5*)'&!%)b&!9!t!=-,21).(,$-)$1+>-7[$-91F([$1)>$:-7;7F8 $vE!
"M`$ 0L9-)1-5($ <5-;;7+-) ! #[! -)B4);71)! IJ#I !9! G(83*&-! >)! \(,&'!9! t!M57.(,,+,$ >($ M7-,,7)$ ,+5$ ;(,$ F57+'(,$ >($ R-($ Q$

>-BB+,-7)$ 9+;2-';($ (2$ 'G1,($ FL79L25-P+($ >(,$ 7)>(,$ '7;15-,L(, $vE!F)-C-! /'2C*3 !9! t!@+12(5)-7)$ F(79(25-.$ R'$
1Y(51F-)F$ 1)>$ P+12(5)-7)$ ;7.1;$ ,+'5(9+9s-)B-9+9Q$ 1'';-.12-7)$ 27$ :-;12(51;$ B-;2(5-)F$ 1)>$ 975'G7;7F-.1;$
'57.(,,-)F$7B$?S< 3ZI?$1)>$?S<3=('2G$-91F( - !vE!

"KJ$ 0L9-)1-5($ <5-;;7+-) ! IP! 384371)! IJ#I !9! /*&('! ^13CWR!9! t!!C7>-)F$ ,G1'($ -)B75912-7)$ B579$ 1$ ,G1'($ ,'1.($ '7-)2$ 7B$
Y-(g $vE!a4&'*)<!%C11*);&'!9!e$$0212-,2-.1;$1)1279-.1;$97>(;, $Q$G7g$27$.79'+2($g-2G$'G()728'(,$‡!v!

!/_#  $0L9-)1-5($ ?(1; 32-9($ *+;2-9(>-1$ A3;BC4('2E! I[! ;&1-! IJ#I !9! D(**)1! ]C8T)4!9! t!! 4-9(;(,,$ '57:;(9,$ -)$ 5(1; 32-9($
1+>-7$,7B2g15($>(,-F)$

"KI$ $0L9-)1-5($?(1; 32-9($*+;2-9(>-1$ A3;BC4('2E!I#!'3W);71)!IJ#I !9!F&;)-!D8A&14')<9!t!!0+'(5C7;;->(5$1)>$4-9( !
"KP$ 0L9-)1-5($*1*+E !N83310('&4(3'!FE!\1)--3'.!FE!D&'0)1)&COE!/W)8!*)!-3C4()'!0)!?GaAE!,44B9YY1)B;C-E(18&;E=1Y;&;C6Y E!M!

c&'W()1!IJ#I!9!4GL75-(,$>+$67)F;1F($(2$1'';-.12-7),$9+,-.1;(, E!aR&'8)!-BR8(&*)!312&'(-R)!&C!A)'41)!]3;B(03C &W)8!
*&!B&14(8(B&4(3'!0)!^3;!F3,'-3'!N83;B3-(4)C1O.!:1&'8T!F)01b)c)H-T(!NA5/@UGa^GYu5aDaO.!>CT)!s(*-3'!)4!F3'&4,&'!
>&10(**()1!Nc3'2*)C1-O.!F)&'@A,1(-43B')!G3W)**(!Nu'(W)1-(4R!]&1(-@5-4!D&1') @*&@d&**R)O!)4!:*31)'4!l(W)14!N>?UYu'(W)1-(4R!
]&1(-@aC0OE!

"KL$ *1*+E !P!=RW1()1!IJ#I!9!R1)F1F(,$,8).G57)(, E!F3C1'R)!312&'(-R)!)'!83**&731&4(3'!&W)8!*r5fC(B)!]&1T&-.!%RB&14);)'4!
0r('=31;&4(fC)! 0)! *r583*)! G31;&*)! aCBR1()C1)! 0)! ]&1(-E! /W)8! *&! B&14(8(B&4(3'! 0)! >3C(-! D&'0)*! N583*)! G31;&*)!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 24 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

aCBR1()C1)!Y!>?U!Y!u'(W)1-(4R!]&1(-!aC0!##O.!|&''!e1*&1)<!N+1&;).!><3'O.!D&18!]3Cb)4!N583*)!G31;&*)!aCBR1()C1)!Y!
u]DA!]&1(-!MO.!V&1(;!\&1T&4(!NU?A/DO!)4!F3-R!58,)W)-4)!NU?A/D.!RfC(B) @B13c)4!jDCa<'8j!U?A/DYUG?U/OE!

"KQ$ *1*+E !`! ;&1-! IJ#I!9! 08,2k9(,$LY7;+2-B,$j$9L97-5($Q$97>L;-,12-7)$>($;1$.7F)-2-7)$(2$75F1)-,12-7)$>($9(,+5(,$
'G8,-P+(, E!^13-(n;)!-R&'8)!0C!8<8*)!0)!-R&'8)-!-C1!*)-!a5D.!/W)8!*&!B&14(8(B&4(3'!0r/'01R)!5,1)-;&''!Nu'(W)1-(4R!
0)!] (8&10()O.!:1&'z3(-!d(&**)=3'0!N>5?D/YuD?![##I!e7-)1W&43(1)!0)!]&1(-O.!F3,'!D&'0)1)&C!NU?A/D!Y!u'(W)1-(4R!0)!
](-)OE!

"KM$ *1*+E ! PJ! ;&1-! IJ#I! 9! A5:5(,$ (2$ ,25+.2+5(,$ G-L515.G-P+(,$ ()$ -)B75912-P+($ 9+,-.1;(E! aR&'8)! 312&'(-R)! )'!
B&14)'&1(&4!&W)8!*rUG?U/.!&W)8!*&!B&14(8(B&4(3'!0)!%&W(0!?(b3!N%>aU.!u'(W)1-(0&0!0)!/*(8&'4)O.!%&W(0!F&'('!N>&\?UO.!)4!
:*31)'4!F&8fC);&10!NU?A/D@UG?U/OE!

"KK$ *1*+E !L! ;&(! IJ#I! 9! *7>k;(,$ >(,$ ,25+.2+5(,$ G1597)-P+(, E! /W)8! *&! B&14(8(B&4(3'! 0)! +(**)-! \&13('! Nu'(W)1-(4R! 0)!
^3C*3C-)O.!a4RB,&')!0)!+R1&'03!Nu'(W)1-(4R!]&1(-!#!]&'4,R3'!a3173'')O.!>3C(-!\(23!NU?A/D!Y!>/A>!u'(W)1-(4R!]&1(-!
5-4!@!A1R4)(*O.!:1&'z3(-!%C1&'0.!lC2C)-!a)1)--!Nu'(W)1-(4R!]&1(-!Ud!@!]>DOE!

"K[$ *1*+E !#I! 384371)! IJ#I9! *7>k;(,$ 912GL912-P+(,$ (2$ .79'+212-7))(;,$ >($ ;1$ .5L12-Y-2L E! /W)8! *&! B&14(8(B&4(3'! 0)!
D31)'3! /'01)&44&! NAG?a@U?A/DO.! /'01R)! 5,1)-;&''! Nu'(W)1-(4R! 0)! ](8&10()O.! ?)'R! +C(4&14! Nu'(W)1-(4R! %)'(-!
%(0)134!]&1(-!KO.!+C)1('3!D&bb3*&!Nu'(W)1-(4<!3=!D('')-34&O!)4!/'01&'(T!^&'2(&'!NV&1*-1C,)!U'-4(4C4)!3=!^)8,'3*32<OE!

"K`$ *1*+E !`!'3W);71)!IJ#I9 !A+27+5$>+$582G9(Q$912GL912-P+(,[$9+,-P+($(2$1+25(,$>-,.-';-)(,\\\!aR&'8)!312&'(-R)!)'!
B&14)'&1(&4!&W)8!*)!213CB)!0)!41&W&(*!-C1!*)!1<4,;)!0)!*rU18&;!N83310('&4(3'!V&1(;! l&00&0.!D(T,&•*!D&*4O!)4!&W)8!*&!
B&14(8(B&4(3'!0)!]&-8&*!D(8,3'!NB,(*3-3B,).!,(-431()'O!)4!5;;&'C)*!/;(34!N;&4,R;&4(8()'OE !

"[J$  *1*+E !K! 0R8);71)! IJ#I9! &+2-;,$ -)B75912-P+(,$ '7+5$ ;q1)1;8,($ 9+,-.1;( E! /W)8! *&! B&14(8(B&4(3'! 0)! \R&41(8)! :C8,-!
N>U?Ua!Y!u'(W)1-(4R!0)!><3'!#O.!D&4,()C!+(1&C0!NAG?a.!>&731&43(1)!0rU'=31;&4(fC)!:3'0&;)'4&*)!0)!>(**)O.!A,&1*)-!0)!
]&(W&!a&'4&'&!Nu]DA!Y!u'(W)1-(4R!0)!A&;B('&-.!\1R-(*O.!F)&'!\1)--3'!NU?A/D!Y!a^DaOE!

5. Post-doctorants et chercheurs accueillis 

"#$ ^-C7&-&!^&'&T&.!B3-4@038!-C1!=(' &'8);)'4!0)!0)C6!&'- !0C!Fa]a!c&B3'&(-.!IJ#L@IJ#ME!̂,n;)-!9!-)2;)'4&4(3'!;R*30(fC)!
0)-!;C-(fC) -!B3*<B,3'(fC)-.!*&!;30R*(-&4(3'!0)!=31;)-!2*37&*)-!0)!B&14(4(3'-!&W)8!0)-!;R4,30)-!0)!8&*8C*!)'4()1.!)4!
*w&BB*(8&4(3'!0)!;R4,30)-!0)!B1321&;;&4(3'!B&1!83'41&('4)!)'!4,R31()!;C-(8&*)E!]C7*(8&4(3'-!q!UaDU?!IJ#M.!A]!IJ#M.!
"R"$'=&VZ$FR"R$'=&IZ$FR""'=&I$

"I$ D(8,)**) @/2')-!D&2&*,&)-.!83;B3-(41(8).!B3-4 @038!-C1!=('&'8);)'4! -B&8(&*!B3*(4(fC)!0wR4&7*(--);)'4!u]DA.! IJ#Q@IJ#ME!
%(&*32C)! (;B13W(-&4(3'!x! 83;B3-(4(3'.! );B*3(! 0rC')! =31;)! ;C-(8&*)! )'! •*34-! 83'-41C(4)! q! B&14(1! 0rC'! ;30n*)!
0r(;B13W(-R! )'! ('4)1&84(3'! &W)8! *&! ;&8,(').! R81(4C1)! ;C-(8&*)! )4! 8,31R21&B,(fC)! q! B&14(1! 0rC'! B138)--C-!
0r(;B13W(-&4(3'.! 0(-B3-(4(=! 0)! B1RB&1&4(3'! ('-41C;)'4&*! &=('! 0r('4130C(1)! C'! =&84)C1! 0r('0R4)1;('&4(3'.! -(4C&4(3'-!
2)-4C)**)-!)4!-);( @(;B13W(-R)-E!]*C-()C1-!B(n8)-!R81(4)-.!1R-(0)'8)-!'34&;;)'4 !9!!:)-4(W&*-!D&4&!@!G)H!|31TE.!A&;&123!
:3C'0&4(3'!NA&--(-O!)4!d(**&!a41‰C*(!Ns('4)14,C1.!aC(--)OE!

"P$ FR1S;)! G(T&.! B3-4@038! =('&'8);)'4! /G?! %|AUI.! IJ#M @IJ#[E! /B1n-! -&! 4,n-)! -3C4)'C)! )'! IJ#M! -C1! *w)'W(13'')'4!
0w(;B13W(-&4(3'! ;C-(8()'@;&8,(')! U;B134)V.! FE! G(T&)==)84C)! -3'! B3-4@038! 0&'-! *)! B13c)4! %|AUI! &W)8! B3C1! ;(--(3'!
*w('4R21&4(3'!0)!;30n*)-!3;&6.!-3;&6!)4!(;B134)VE!]*C-()C1-!BC7*(8&4(3'-!0&'-!0)-!!c3C1'&C6!q!B))1!1)W()HE!

"L$ >3C(-!\(23E!IJ#QE!]3-4 @038!̂ 3B3*32()!&*2R71(fC)!)4!&'&*<-)!;C-(8&*)!83;BC4&4(3'')**)E!!
"Q$ FR1R;()!+&18(&.!B3-4@038!=('&'8);)'4!/G?!5::UA/A).!IJ#LE!>&!83**&731&4(3'!&W)8!*wRfC(B)!5/A!N^,(7&C4!A&1B)'4()1O!&!R4R!

1)'=318R)!0&'-!*)!8&01)!0C!B13c)4!5::UA/A)!NB3-4@038!FR1R;()!+&18(&O!&W)8!C'!B13c)4!0)!83'8)B4(3'!0w('4)1=&8)-!B3C1!
*)!83'41S*)!0)-!B138)--C-!0)!-B&4(&*(-&4(3'!-3'31)!&C!-)('!0)!*w)'W(13'');)'4!eB)'DC-(8E !

"M$ >&C1)'4! \3''&--) @+&,34.!B3-4@038!=('&'8);)'4! /G?! ae?I! )4! /G?! U;B134)8,E! IJ#I @IJ#LE!]13c)4! a3D&6E! G3CW)**)-!
B3--(7(*(4R-!0w('4)1&84(3'-!;C-(8&*)-!83@(;B13W(-R!)'41)!;C-(8()'!)4!;&8,(')!B&1!C'!0(&*32C)!81R&4(=!7&-R!-C1!*wR83C4).!
*w&BB1)'4(--&2)!)4!*&!;R;3(1)E!>32(8()*!a3D&6E!!

"K$ ^&4(&'&!A&4&'b&13.!IJ#M.!B3-4@038E!%RW)*3BB);)'4!0w3C4(*-!&'&*<4(fC)-!B3C1!*&!;C-(fC)!83'41;B31&(')E!
"[$ /'0)1-!d('c&1E!U'W(4R!]13c)4!!eB)'DC-(8 @>('C6E!]13c)4!/G?!5==(8&8)!NIJ#MOE!!
"`$ a&W&''&,! /22)1E! ?R-(0)'8)! 1)8,)18,)! ;C-(8&*) !9! ?)B1R-)'4&4(3'.! 41-'=31;&4(3'! )4! 0C=--(3'! 0)-!-3'-! 0&'-! *w)-B&8)! P%E!

]13c)4!/G?!5::UA/A)!NIJ#M@IJ#KOE!
"#J$ +)3=!l3*7133TE!/*231(4,;)-!2R'R4(fC)-!0&'-!e B)'DC(8!?R-(0)'8)!1)8,)18,)!;C-(8&*)!U?A/DE!NIJ#QOE!!
"##$ F3,'!D&8A&**C;!)4!^)3;&!G&88&1&443E!A&B4&4(3'!)4!('R21&4(3'!0)-!03''R)-!0)!7&44);)'4-!8&10(&fC)-!0&'-! *&!81R&4(3'!)4!

*&!B)1=31;&'8)!0)!=31;)-!B3*<4);B31)**)-!0<'&;(fC)-E!?R-(0)'8)!1)8,)18,)!;C-(8&*)!U?A/D!Y!]13c)4!/G?!5::UA/A)!
NIJ#LOE!x!!

"#I$ D&1*3'!a8,C;&8,)1!ND8+(**!u'(W)1-(4<O!('W(4R!!P!;3(-.!0)!;&(!q!cC(**)4!IJ#P!:('&'8);)'49!AU?DD^!('4)1@8)'4)1!1)-)&18,!
)68,&'2)!=C'0('2 !

"#P$ /*)6!A,)8,(**)!NAA?D/O!('W(4R!L!;3(-.!0)!-)B4);71)!q!0R8);71)!IJ#Q!:('&'8);)'49!a4&'=310!u'(W)1-(4< !
"#L$ G3*&'!>);!!NAA?D/O!('W(4R!#!;3(-.!cC(**)4!IJ#K!:('&'8);)'49!a4&'=310!u'(W)1-(4<!!
"#Q$ a4)B,&'!a8,&C7.!]?E!uGUA/D].!\1E.!('W(4R!#!;3(-!)'!IJ#K.!IJ#M.!IJ#QE!]13c)4!U;B13W(-&4(3'E!:('&'8);)'4!uGUA/D]E !
"#M$ a,*3;3!%C7'3W.!]?E!uAa%.!('W(4R!#!;3(-!IJ#K.!IJ#IE !]13c)4!U;B13W(-&4(3'E!:('&'8);)'4!AG?a!)4!u]DAE !

6. Interactions avec les acteurs socio-économiques 

Contrats de R&D avec des industriels  

"#$ ^,)! /'4)-83=3! 831)! 4 )8,'3*32<! H&-! *(8)'-)0! )'! IJ##! 7<! 4,)! :1)'8,! a)&18,! 5'2(')! A3;B&'<! @g1)2! 4,&4! -&H! &'!
3BB314C'(4<!43!83;;)18(&*(b)!&!;C-(8!-)1W(8)!7&-)0!3'! /'4)-83=3w-!/C43;&4(8!/883;B&'(;)'4!8&B&7(*(4()-.!3==)1('2!
&'!/0&B4(W)!V&1&3T)!-)1W(8)!4&12)4('2!4,)!21)&4)1!BC7*(8E!^,)!83;B&'<!1&'!('43!=('&'8(&*!0(==(8C*4()-!&'0!&7&'03')0!
4,)!83'4&84!&=4)1!3')!<)&1E!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 25 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

Bourses Cifre  

CrŽation s de laboratoire s commun s avec une / des entreprise(s)  

CrŽation de rŽseaux ou dÕunitŽs mixtes technologiques  

"#$ D&DC6!9!?R-)&C!4, R;&4(fC)!0C!?R-)&C!G&4(3'&*!0)-!a<-4n;)-!A3;B*)6)-!N?GaAO!A3310('&4(3'!FE!\1)--3'E!IJ#I @IJ#LE!
"I$ DC-UA/>!NU'4)1&84(3'!A&*8C*! /*231(4,;(fC)! )4!>&'2&2)-!&BB*(fCR-!q!*&!DC-(fC)O!9!1R-)&C!4R;&4(fC)!0C!?R-)&C!G&4(3'&*!

0)-!a<-4!n;)-!A3;B*)6)-!N?GaAO!IJ#QE!A3310('&4(3'!FE!\1)--3'!) '!B&14)'&1(&4!&W)8!+1&;)!N><3'O.!>&\?U!N\310)&C6O.!
/*23DC-!N>(**)Y/;()'-OE!

"P$ /A^e?! N/'&*<-(-.!A1)&4(3'!&'0!^)&8,('2!3=!e18,)-41&4(3'O!9!1R-)&C!('4)1'&4(3'&*!B314R!B3C1!0);&'0)!0)!=('&'8);)'4!&C!
Ga5?AYaal?A! )' ! IJ# [ E! A3310('&4(3'!aE! D8/0&;-! )4! ]E! 5-*('2! )'! B&14)'&1(&4! &W)8!*wu'(W)1-(4R! D8+(**!ND3'41R&*O.!
A&*8C*! •CR7)8!NA&'&0&O.!AGaD%]! N]&1(-O.! l&1W&10! u'(W)1-(4<.! l5D+! N+)'nW)O.! lD%! N%)4;3*0O.! eaD! ND3'41R&*O.!
uAa%!Na&'!%()23O.!u0)D!ND3'41R&*O.!u\a!NA3*C;7(&O.!u'(W)1-(4<!3=!A&*2&1<!&'0!u'(W)1-(4<!3=!^313'43E!

CrŽation s dÕentreprises, de start -up 

"#$ A1R&4(3'!0rC')!-4&14@CB!(--C)!0)-!41&W&C6!0)!*rRfC(B)@B13c)4!UG?U/!DC^/'4!)'!IJ#ME!

7. Contrats de recherche financés par des institutions publiques ou caritatives 

Contrats europŽens (ERC, H2020 , etc. ) et internationaux (NSF, JSPS, NIH , Banque mondiale, FAO  , etc. ) 

"#$ >5^U^\5! ]lA! /;&0)C-! :1&'8) @/C41(8,)! Nj>32(8&*! 56)8C4(3'! ^(;)! =31! U'4)1&84(W)! /'0! A3;B3-(4(3'! /--(-4&'8)! DC-(8!
a<-4);-jO.!!c&'W()1!IJ#Q@c&'W()1!IJ#K.!&W)8!*ru'(W)1-(4R!0)!a&*b73C12E!]314)C1!:*31)'4!F&8fC);&10!Na^Da@U'1(&O!

"I$ e18,)-41&4(3'!@! G)H! 433*-! =31! 318,)-41&4(3'9! ^,)31<.! B)18)B4(3'.! 4)8,'3*32<.! 81)&4(3'! &'0! B)0&232<E!:('&'8);)'4! 9!
aal?AE!%R7C4!9!J#YJLY#QE!:('!9!P#YJPY#[E!!]314)C1!9!u'(WE!D8+(**E!?R=R1)'4!('4)1')!9!]E!5-*('2E!5fC(B)N-O!('4)1')N-O!9!
?)BDC-E!!:('&'8);)'4!*&73!9!PM!JJJ.JJ!™E!

"P$ ?5/A^g !/!c3('4!1)-)&18,!)==314!7)4H))'!4,)!/dUa]/!?)-)&18,!+13CB!Nu'(W)1-(0&0!F&W)1(&'&!&'0!u'(W)1-(0&0!0)*!d&**)!&4!
A&*(.!A3*3;7(&O.!4,)!DC-(8&*!?)B1)-)'4&4(3'-!^)&;!&4!U?A/D!&'0!4,)!UG?U/!^)&;!A3;n4)!N>U}.!o83*)!]3*<4)8,'(fC)!
0)!]&1(-.!:1&'8)OE!:('&'8);)'4!Ae>AU5GAU/aE!?R=R1)'4!('4)1')!+E!/--&<&2E!IJ#J @IJ#PE!

Contrats nationaux (ANR, PHRC, FUI, INCA, etc. ) 

"#$ 08)<-74IC !B13c)4!/G?!\*&'8!NIJ#J@IJ#QO!B&14)'&(1)!9!U\UaA.!u'(W)1-(4<!3=!5W1<.!>/A!u'(W)1-(4<!3=!]&1(-@5-4.!UaA!@!583*)!
]3*<4)8,'(fC)E !

"I$ $CD?&Z&0$1R-)&C! /G?! -C1! *&! 4,R;&4(fC)!̂);B-! )4! RWR');)'4-! )'! ('=31;&4(fC).! &C43;&4(fC).! 41&(4);)'4! 0C! -(2'&*.!
('=31;&4(fC)! ;C-(8&*).! ')C13-8()'8)-! )4! 7(3*32()! 83;BC4&4(3'')**)-! NIJ#L @IJ#MOE!]&14)'&(1)-9! A3**n2)! 0)! :1&'8).!
5Ga.!U?A/D.! UG?U/!a3B,(&@/'4(B3*(-!)4!]&1(-!NB31)4C1!+E!\)11<OE!

"P$ %|AUI!@!%<'&;(fC)-!81R&4(W)-!0)!*r('4)1&84(3'!(;B13W(-R)E!:('&'8);)'4!9!/G?!&BB)*!2R'R1(fC)E!%R7C4!9!J#Y#JY#LE!:('!9!
PJYJ`Y#[E! ! ]314)C1! 9! U18&;E! ?R=R1)'4! ('4)1')! 9! +E! /--&<&2E! 5fC(B)N-O! ('4)1')N-O! 9!?)BDC-E! !:('&'8);)'4! *&73! 9!
IJJ !LI[.JJ!™E!

"L$ 5::UA/A5 !@!564)'-(3'-!4);B31)**)-!B3C1!*)-!)'W(13'');)'4-!0)!83;B3-(4(3'!&--(-4R)!B&1!310('&4)C1E!:('&'8);)'4!9!/G?!
FAFAE!%R7C4!9!J#Y#JY#PE!:('!9!PJYJPY#KE!!]314)C1!9!U18&;E!?R=R1)'4!('4)1')!9!FE!\1)--3'E!5fC(B)N-O!('4)1')N-O!9!?)BDC-.!
5/A.!UaDDE!!:('&'8);)'4!*&73!9!PIL !#MK.JJ!™E!

"Q$ UD]?e^5Al ! @! ^)8,'3*32()-! )4! ;C-(fC)-! (;B13W(-R)-E! :('&'8);)'4! 9! /G?! aaeAE! %R7C4! 9! J#Y#IYJ`E! :('! 9! PJYJMY#PE!!
]314)C1!9!5l5aaE!?R=R1)'4!('4)1')!9!+!/--&<&2E!5fC(B)N-O!('4)1')N-O!9!?)BDC-E!!: ('&'8);)'4!*&73!9![M ![JQ.JJ™E!

"M$ UG5%U^!@	 INteractivité	dans	 l’Ecriture	De	 l’Interaction	et	du	Temps.	Financement	 :	ANR	ContInt.	Début	 :	01/09/12.	Fin	 :	
P#YJ[Y#QE!!]314)C1!9!U18&;E!?R=R1)'4!('4)1')!9!/E!A3'4E!5fC(B)N-O!('4)1')N-O!9!?)BDC-E!!:('&'8);)'4!*&73!9!PI#!KM`.JJ!
™E!

"K$ a/D]>5 !e?Al5a^?/^e? 	!" @	Traitements	Sonores	Hybrides	et	Arrangement	Interactif	pour	Echantillonneurs	de	Nouvelle	
!"#"$%&'(#)* +'#%#,-.-#&* /* 012* 3(#&4#&)* 5"67&* /* 89:99:98)* +'#* /* ;8:98:9;)* * <($&-7$* /* 4$,%.)* 2"="$-#&* '#&-$#-* /* >)*
d(')4E!5fC(B)N-O!('4)1')N-O!9!/'&a<'.!5/A.!UaDD.!?)BDC-E!!:('&'8);)'4!*&73!9!L[K!M#K.JJ!™E!

"[$ A?5DuaAu>^ .! NA1R&4(W(4R! Y! DC-(fC)! Y! AC*4C1)! 9! &'&*<-)! )4! ;30R*(-&4(3'! 0)! *&! 81R&4(W(4R! ;C-(8&*)! )4! 0)! -3'! (;B&84!
8C*4C1)*O.!]13c)4!/G?!ala!IJ#J@IJ#P.!&W)8!*wRfC(B)!]%a!)4!*)-!C'(W)1-(4R!0)!a41&-73C12!)4!0)!F<W&-T<*&.!:(''(-,!A)'41)!
3=!568)**)'8)!('!U'4)10(-8(B*('&1<!DC-(8!?)-)&18,.!83310E!DE!/<&1(E!

Contrats avec les collectivitŽs territoriales  

Contrats financŽs dans le cadre du PIA  

Contrats financŽs par des associations caritatives et des fondations (ARC, FMR, FRM, etc.)  

"#$ +1&'4! 0)! *&! :3'0&4(3'! |&;&,&! B3C1! *&! ;C-(fC)! &W)8! *ru'(W)1-(4R! 0)! G&23<&! NB314)C1! ]13=E! D&-&,(T3! a&T&(OE!^,n;)9!
jD&4,);&4(8&*! ;30)*! 3=! 1,<4,;! '34&4(3'! &'0! (4-! &BB*(8&4(3'! =31! &C43;&4)0! ;C-(8! 41&'-81(B4(3'j! ]314)C1! :*31)'4!
F&8fC);&10!Na^Da@U'1(&O x!!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 26 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"I$ :)**3H-,(B! uaU/a! NU'-4(4C4! 0rR4C0)-! &W&'8R)-! 0)! a41&-73C12O! B3C1! *)! B13c)4! aDU?! Na41C84C1&*! DC-(8! U'=31;&4(3'!
?)-)&18,O.! )'! 83**&731&4(3'! &W)8! *rU?D/.! *)! +?5/D.! *&! l5/?@A3'-)1W&43(1)! 0)! a41&-73C12! )4! *rU18&;! N)'! 83C1-!
0rRW&*C&4(3'O.!B314)C1!D31)'3!/'01)&44&E!

"P$ ]13c)4!]5?au!0)!*&!AeDu5!a3173'')!u'(W)1-(4R!Na^Da@U'1(&O.!B314)C1!/E!A3'4!NIJ#QOE!!
"L$ %3C7*)!GdU%U/!+]u!:)**3H-,(B.!3')!=31!4,)!B13c)84!•/14(=(8(&*!U'4)**(2)'8)!=31!DC-(8&*!e18,)-41&4(3'Ž!N*)&0!7<!]E!5-*('2O!

&'0!4,)!34,)1!=31!]E!5-*('2E!

8. Indices de reconnaissance 

Prix  

"#$ FR1S;)!G(T&!]1(6!t!F)C')!8,)18,)C1!/:UD!IJ#M!v!1)zC!*)!I!&W1(*!IJ#ME!
"I$ V)'!%R2C)1')*!H&-!&H&10)0!&!\)-4!B3-4)1!&H&10!=31!,(-!B1)-)'4&4(3'E!NU'1(&!G&'8<!@!U18&;!Y!a^DaO!3'!;C*4(0(;)'-(3'&*!

;C-(8&*!(; B13W(-&4(3'!('!4,)!eD&6!B&1&0(2;.!F3C1'R)-!0)-!F)C')-!A,)18,)C1-!)'!/83C-4(fC).!/C0(4(3'!)4!a(2'&*!IJ#M!!
"P$ /1-,(&!A3'4!H&-!&H&10)0!4,)!IJ#Q!:1)'8,!D('(-41<!3=!?)-)&18,w-!(>&7!/H&10!N#K4,!50(4(3'O!('!4,)!);)12)'8)!8&4)231<.!

H,(8,!H(**!8C*;('&4)!43!4,)!81)&4(3'!3=!&!-B('@3==!3C4!3=!4,(-!4)8,'3*32<E!
"L$ G(T&!FR1S;)! )4!+&18(&!FR1R;()! !83@*&C1R&4-!0C! ]1(6!F)C')!A,)18,)C1! IJ#Q!0R8)1'R!B&1!9! /:UD.!UG?U/.!U?Ua/.!u'(W)1-(4R!

?)'')-!I.!)4!=('&'8R!B&1!*wu'(W)1-(4R!?)'')-!#.!t!F3C1'R)!a8()'8)!)4!DC-(fC)!v.!?)'')-.!IQ!-)B4);71 )!IJ#QE!
"Q$ \)-4! a4C0)'4! ]&B)1! /H&10-! 9! |CB('2! ?)'.! UE.! %3C1-&4.! ?E.! +(&W(443.! FE@>E! ja<'8,13'(b&4(3'! ('! DC-(8! +13CB! ]*&<('2j.!

U'4)1'&4(3'&*!a<;B3-(C;!3'!A3;BC4)1!DC-(8!DC*4(0(-8(B*('&1<!?)-)&18,!NADD?O.!IJ#Q!
"M$ \)-4!a4C0)'4! ]&B)1! /H&10-!9! \()44(.! /E.! \&8,.! :E.!A3'4.! /E! j/'! 3'*(')!5D!&*231(4,;! ('! ,(00)'!N-);( @OD&1T3W! ;30)*-!=31!

&C0(3! -)2;)'4&4(3'! &'0! 8*C-4)1('2j.! UA/aa]! IJ#Q! @!LJ4,! U555! U'4)1'&4(3'&*! A3'=)1)'8)! 3'! /83C-4(8-.! aB))8,! &'0!
a(2'&*!]138)--('2.!IJ#Q !

"K$ \)-4! ]1)-)'4&4(3'! /H&10! UADAYaDA! IJ#L! @!•?)&*! 4(;)! 4);B 3! 8&'3'-! H(4,! /'4)-83=3Ž! @!A,1(-43B,)1! ^1&B&'(! &'0! F3-)!
58,)W)-4)!!

"[$ \ )-4! ]&B)1! /H&10!UADA!Y!aDA! IJ#L!x!•aB&4(&*! ^1&'-=31;&4(3'-! ('! a(;B*(8(&*!A,310!aB&8)-Ž!>3C(-! \(23.!%&'()*)! +,(-(.!
/'43(')!aB(8,)1.!D31)'3!/'01)&44&L! !

"`$ M+$3A7G.4:+:;<4$h$)B.$REa.AL\BEG;1+9$(EG:.2$S33A<+1B$O<A$S-:<2+:;1$"-G;1$S11<23+4;2.4:$;4$S4:.G1<O<$i$+$<a:.4-$9.$3A;j$
5.$9+$2.;99.-A$1<4:A;a-:;<4$5+4G$9+$1+:7,<A;.$h$+1<-G:;b-.$2-G;1+9.$i$+-$&_>k2. $S1<-G:;1+9$(<1;.:E$<O$S2.A;1+$"..:;4,Z$
'=&I^$

"#J$ M6+A:;19.$ h$#.+9$ :;2.$ :.23<$ 1+4<4G$ P;:B$S4:.G1<O<$i$ +$ <a:.4-$ 9.$ Q.G:$ \A.G.4:+:;<4$ SP+A5$ l$ 9+$ 1<4O7A.41.$ 1<4m<;4:.$
FR"Rn("R$.Z$'=&I$

"##$ !>3C(-!\(23E!]1(6!t!F)C')!8,)18,)C1!/:UD!IJ#P!v!1)zC!)'!&W1(*!IJ#PE!
"#I$ !],(*(BB)!5-*('2E!]1(6!t!0)!*wC'(W)1-(4R!0C!A3'-)(*!2R'R1&*!0C!d&*@0) @D&1')v!IJ#PE!
"#P$ /'4)-83=3! ,&-! 7))'!&H&10)0!4,)!U'0C-41<!B1(b)! IJ#P!7<!4,)! :1)'8,!D('(-4)1)! 3=!U'0C-41<!=31! (4-! ?_%!&'0! ('0C-41(&*!

&BB*(8&4(3'-!
"#L$ \1C'3!~&;731*('!&!1)zC!*)!B1(6!F)C')!A,)18,)C1!a8()'8) @DC-(fC)!N/:UD.!U?Ua/.!?)'')-! IO! IJ#I!B3C1!-)-!41&W&C6!-C1!

D32))-!!t!]*&<('2!4,)!1)&*(4<!N7<!)W)1<3').!)W)1<H,)1)O!vE!

Distinctions  

ResponsabilitŽs dans des sociŽtŽs savantes  [et autres organismes et instances dans lÕorganisation nationale  de la 
recherche  ]  

"#$ /--&<&2.!+E.!D);71)!N=3'0&4)C1O!0C!0(1)843(1)!0C!A3**)2(C;!DC-(8&).!('-4(4C4!0)!a3173'')!u'(W)1-(4R-.!IJ#Q@IJ#K !
"I$ /--&<&2.!+E.!;);71)!!0C!83'-)(*!)4!0C!7C1)&C!0)!*w5%U^5!Nu]DAO.!IJ#I@IJ#K !
"P$ /--&<&2.!+E.!;);71)!!0C!83'-)(*!-8()'4( =(fC)!0)!*wu:?!`#`!('2R'()1()!0)!*wu]DA E!AE!/23'.!;);71)!-CBB*R&'4E!IJ#I @IJ#KE!
"L$ /--&<&2.!+E.!;);71)!!0)!:se!DC-(8!a38() 4<!NIJ#I!x!IJ#KO!
"Q$ /--&<&2.!+E.!;);71)!=3'0&4)C1!0)!*&!!a38()4<!=31!D&4,);&4(8-!&'0!A3;BC4&4(3'!('!DC-(8!NIJ#I!x!IJ#KO!
"M$ /--&<&2.!+E.!;);71)!=3'0&4)C1!0)!*w!/--38(&4(3'!:1&'z&(-)!0wU'=31;&4(fC)!DC-(8&*)!N/:UDO!NIJ#I!x!IJ#KO!
"K$ F)&'! \1)--3'.! +R1&10! /--&<&2E! D);71) ! 0C! A3'-)(*! 0w/0;('(-41&4(3'! /:UD !9! /--38(&4(3'! :1&'z&(-)! 0wU'=31;&4(fC)!

DC-(8&*).!IJ#I @IJ#K !
"[$ /1-,(&!A3'4!9!;);71)!R*C!&C!73&10!0)!*wU'4)1'&4(3'&*!A3;BC4)1!DC-(8!/--38(&4(3'!NUAD/O!)'!8,&12)!0)!*w312&'(-&4(3'!0)!

*&!83'=R1)'8)!&''C)**)!UADA!)4!0)!*&!B13;34(3'!0)!*&!1)8,)18,)!0&'-!*)!03;&(')E! IJ#Q@IJ#ME!
"`$ D31)'3!/'01)&44&.!A3310('&4)C1!0C!D&-4)1!/^U/D.!u]DA.!^)*)83;)!]&1(-^)8,!U18&;.!IJ#I @IJ#K !
"#J$ +(&W(443.!FE@>E.!A3@1)-B3'-&7*)!0C!BS*)!>&'2&2)!0C!+%?!+R'()!0)!*&!B1321&;;&4(3'!)4!0C!>32(8()*E!IJ#I @IJ#K E!
"##$ +(&W(443.!FE@>E.!D);71)!0C!83'-)(*!038431&*!0)!*w5%!a_U.!5W1<!NIJ#I @IJ#LO!
"#I$ +(&W(443.!FE@>E.!D);71)!)64R1()C1!0C!83'-)(*!038431&*!0)!*w5%!a^UA.!]&1((-@a&8*&<.!IJ#Q@IJ#K !
"#P$ +(&W(443.!FE@>E.!;);71)!0C! A3'-)(*!-8()'4(=(fC)!0C!>U:e.!e1*R&'-!IJ#J@IJ#K !!
"#L$ \1)--3'.!FE!D);71)!0C!8 3;(4R!0)!B(*34&2)!^5Ge?!N^)8,'3*32()-!=31!DC-(8!G34&4(3'!&'0!?)B1)-)'4&4(3'O!

Invitations ˆ des colloques / congr•s ˆ lÕŽtranger, sŽjours dans des laboratoires Žtrangers  

2017  
"#$ !F)&'@>3C(-! +(&W(443E! >)-! -41&4R2()-! 0rR81(4C1)! 0C! 4);B-! )'! /'4)-83=3E! A3**3fC)!54&4! 0)! *r&14.! R4&4! 0r&*)14).! A3**n2)! 0)!

:1&'8).!`!cC('!IJ#KE!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 27 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"I$ F)&'@>3C(-!+(&W(443E!a,&1('2!N;C-(8&*O!4(;)!7)4H))'!;&8,(')-!&'0!,C;&'-9!-(;C*4&')(4<.!-C88)--(3'!&'0!0C1&4(3'!('!1)&*@
4(;)!;&' @;&8,(')!;C-(8&*!('4)1&84(3'E! A)1(-<!*&!a&**)E!A3**3fC)!312&'(-R!B&1!*)!B13c)4!=1&'83@&**);&'0!\)<3'0!>32(8E !

"P$ F)&'@>3C(-! +(&W(443E! l31-@4);B-! )4! 4);B- @1R)*! 9! *rR81(4C1)! ('=31;&4(fC)! 0C! 4);B-! )4! 0)! *r('4)1&84(3'! )'! ;C-(fC)! ;(64)E!
aR;('&(1)!0)!B,(*3-3B,()!)4!;&4,R;&4(fC)-.!583*)!'31;&*)!-CBR1()C1).!IJ!=RW1()1!IJ#KE!

!"#  {{{{$ $
"Q$ ],( *(BB)! 5-*('2.! V)<'34)! -B)&T)1! &4! 4,)! A,&;B&*(;&C0! A)'4)1! =31! ')C13-8()'8) E! t!/14(=(8(&*! A1)&4(W)! U'4)**(2)'8)! &'0!

;C-(8&*!2)')1&4(W(4<!v!>(-73'.!IJ#ME!!

2016 
"M$ +R1&10! /--&<&2.!FR1S;)!G(T&.! jA1R&4(W(4R!;C-(8&*)!&14(=(8()**)!v.!83'=R1)'8)!&C!A3**n2)!0)! :1&'8).!!IK! ;&(! IJ#M.!0&'-! *)!

83**3fC)!j/14!)4!-8()'8)-.!0)!'3CW)&C6!03;&(')-!B3C1!*w('=31;&4(fC)!v!0)!*&!8,&(1)!0w('=31;&4(fC)!0)!+R1&10!\)11<!!
"K$ FR1S;)!G(T&.!B1R-)'4&4(3'!('W(4R)!&C!A3**n2)!0)!:1&'8).!-R;('&(1)!A,13'3-!@!^(;)!&'0!5W)'4-!('!A3;BC4)1!a8()'8).!B&1!

+R1&10!\)11<.!A3**n2)!0)!:1&'8)!
"[$ ],(*(BB)! 5-*('2.! >)3B3*0! A1)-4)*.! U'W(4)0! -B)&T)1-! )4! 83C1-! -C1! *)-! 1R-)&C6! 0)! ')C13')-! &BB*(fCR-! q! *&! ;C-(fC)!@!aDA!

aC;;)1!a8,33*!IJ#M.!l&;7C12!N],(*(BB)!5-*('2.!>R3B3*0!A1)-4)*O!!
"`$ %&'()*)! +,(-(.! #LY##YIJ#Q.! /B)1(4(W3! 83'! *&!-8()'b&.! ^1)W(2*(3.! U4&*()9! j?&BB1)-)'4&b(3'(! ;&4);&4(8,)! 0)**&! ;C-(8&! )!

83;B3-(b(3')!&--(-4(4&!0&!83;BC4)1j!
"#J$ %&'()*)! +,(-(.! #PYJQYIJ#M.! A3**)2(C;! DC-(8&).! U18&;.! ]&1(-9! jU'4)1=&8)-! 1)&84(W)-! B3C1! *&! 83;B3-(4(3'! &--(-4R)! B&1!

310('&4)C1!)'!4);B-!1R)*j !
"##$ %&'()*)! +,(-(.! I[YJQYIJ#M.! ^5Ge?! A3'=)1)'8).! A&;71(02)9! j?)&* @̂(;)! A31BC- @\&-)0! A3'8&4)'&4(W)! a<'4,)-(-! =31!

a<;73*(8!G34&4(3'j!
"#I$ %&'()*)! +,(-(.! #PYJ`YIJ#M.! U'4)1'&4(3'&*! A3;BC4)1! DC-(8! A3'=)1)'8).! u41)8,49! jA3'8&4)'&4(W)! -<'4,)-(-! W(&! 8,310@

7&-)0!-)2;)'4&4(3'!=31! /'!56B)1(;)'4!H(4,!^(;)j !
"#P$ %&'()*)! +,(-(.! 14/09/2016,	 International	 Computer	 Music	 Conference,	 Utrecht:	 "Recreating	 Gérard	 Grisey's	 Vortex	

^);B31C;!H(4,!8&2)jE !
"#L$ %&'()*)! +,(-(.! I[Y#IYIJ#M.! %(&*32,(! -C*! 83;B311).! \C01(39! j^&7C*&! B*)'&9! C'! 4)'4&4(W3! 0(! 31()'4&;)'43! &**&!

83;B3-(b(3')!&441&W)1-3!*)!7&-(!0(!0&4(j!
"#Q$ %&'()*)!+,(-(.! JPYJIYIJ#K.!\()''&*)!0(!d)')b(&9!jDC-(8!&'0!4,)!0(2(4&*j !
"#M$ F)&'@>3C(-!+(&W(443!a);('&1–a<-4);} !(EG:k2.G$1Ea.AL:.23<A.9G$0$+11<A5.A$9.$:.23G$5.$96B<22.$.:$5.$9+$2+1B;4.$5+4G$9.G$

GEG:k2.G$2-9:;2.5;+$;4:.A+1:;OGE!I`!&W1(*!IJ#ME!!
"#K$ F)&'! \1)--3'E! U18&;–ADG.! \3-43'! u'(W)1-(4<! A)'4)1! =31! G)H! DC-(89!R<23-:.A L+;5.5$ 1<23<G;:;<4$ -G;4,$ c3.4"-G;1^!

IMYJLYIJ#ME!
"#[$ F)&'! \1)--3'E!U18&;–ADG.! \3-43'!u'(W)1-(4<!A)'4)1!=31!G)H!DC-(89![A<2$GE2a<9;1$2-G;1$3A<1.GG;4,$ :<$G3+:;+9$+-5;<0$

#.G.+A1B$5;A.1:;<4G$;4$1<23-:.AL+;5.5$1<23<G;:;<4^!IKYJLYIJ#ME!!
"#`$ F)&'! \1)--3'.! ]()11)! %3'&4! \3C(**C0E! AA?D/! +C)-4! A3**3fC(C;.! a4&'=310! u'(W)1-(4<.! ua/!9!R-AA.4:$ #.G.+A1B$ <4$

R<23<G;:;<4$(<O:P+A.$+:$F#RS"E!IIYJIYIJ#ME!
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"IJ$  DE!/'01)&44&!_!AE!/23'.!^,R31()-!0)-!8&4R231()-!)'!&'&*<-)!;C-(8&*)!N&W)8!A&1*3-!/23'O.!-R;('&(1)!t!>&!;C-(fC)!)4!-)-!

1&(-3'&'8)-!Y!W3*)4!;&;CB,(!v.!-R&'8)!-BR8(&*)!)'!,3;;&2)!q!/'01R)!5,1)-;&''!&C43C1!0)!*&!4,R31()!0)-!8&4R231()-!
)4!81R&4(W(4R!v.!#I!0R8);71)!IJ#Q!!

"I#$ DE! /'01)&44&.! eC4(*-! ;&4,R;&4(fC)-! )'! ;C-(83*32()! 83;BC4&4(3'')**).! aR;('&(1)! ('&C2C1&*! 0C! A3**)2(C;! DC-(8&).!
],(*,&1;3'()!0)!]&1(-.!#P!'3W);71)! !

"II$  DE!/'01)&44&.!56B*31('2!4,)!•;&4,);C-(8&*Ž!0<'&;(8-9!-3;)!4,)31)4(8&*!&'0!B,(*3-3B,(8&*!&-B)84-!3=!&!;C-(8&**<!01(W)'!
;&4,);&4(8&*! B1&84(8).! /''C&*! D))4('2! 3=! 4,)! /--38(&4(3'! 3=! ],(*3-3B,<! 3=! D&4,);&4(8&*! ]1&84(8).! U'-4(4C4! l)'1(!
]3('8&1R.!I@L!G3W);71)!IJ#Q!!!

"IP$ DE!/'01)&44&.!/*2)71&(8!&'0!^3B3*32(8&*!D30)*-!('!A3;BC4&4(3'&*!DC-(8!/'&*<-(-!v.!]310)'3').!II!384371)!IJ#Q!@!!
"IL$ DE! /'01)&44&.! A3;BC4&4(3'&*! D30)*-! 3=! 4,)! ](48,@?,<4,;! A311)-B3'0)'8).! A3'21n-! &''C)*! 0)! *&! +D^l.! \)1*('.! # @L!

384371)!IJ#Q!!
"IQ$ DE!/'01)&44&.!?)8,)18,)!)4!81R&4(3'!)'!;&4,R;&4(fC)Y;C-(fC)!9!R*R;)'4-!0rC'!7(*&'!B)1-3'')*!q!;( @B&183C1-.!/4)*()1-!

0rl(-43(1)!)4!0)!],(*3-3B,()!0)-!a8()'8)-!B3C1!*)-!038431&'4-!0)!*ru]DAYU'4)1=R1)'8)-„dU%/.!u]DA.!L!;&(!IJ#Q !
"IM$ DE! /'01)&44&.! ^(*('2! A&'3'-! &-! &! V)<! 43! /BB13&8,('2! eB)'! D&4,);&4(8&*! A3'c)84C1)-‡.! D&4,);C-(8&*! A3'W)1-&4(3'-E!

D&4,);&4(8-!&'0!A3;BC4&4(3'!('!DC-(8!])1=31;&'8)!&'0!A3;B3-(4(3'.!U'4)1'&4(3'&*!s31T-,3B.!Gua.!a('2&B3C1.!#P@
#Q!=RW1()1!IJ#Q!!

"IK$ DE!/'01)&44&.!/'&*<-)!;C-(8&*)!41&'-=31;&4(3'')**)!)4!4,R31()!0)-!8&4R231()-!9!83;B4)@1)'0C!0wC')!1)8,)18,)!)'!83C1-!
N&W)8!/'01R)!5,1)-;&''!_!/*)6&'01)!]3B3==.!-R;('&(1)!;&;CB,(.!K!=RW1()1!IJ#QO! !

"I[$  +R1&10!/--&<&2.!!A1)&4(W)!%<'&;(8-!3=!U;B13W(-)0!DC-(8&*!U'4)1&84(3'.!D&4,);C-(8&*!A3'W)1-&4(3'-E!D&4,);&4(8-!&'0!
A3;BC4&4(3'!('!DC-(8!])1=31;&'8)!&'0!A3;B3-(4(3'.!U'4)1'&4(3'&*!s31T-,3B.!Gua.!a('2&B3C1.!#P@#Q!=RW1()1!IJ#Q!

"I`$  +R1&10! /--&<&2.! DU?! &'0! &14(=(8(&*! 81)&4(W(4<.! >31)'4b! s31T-,3B! 3'! DC-(8! a(;(*&1(4<.! A3'8)B4-.! A32'(4(3'! &'0!
A3;BC4&4(3'.!#`!@IP!c&'W()1!IJ#Q.!>31)'4b!A)'4)1.!>)(0)' !

"PJ$ F)&'! \1)--3'!9! t!?)B1R-)'4&4(3'-! ('4)1&84(W)-!0)!03''R)-! ;C- (8&*)-!0&'-!eB)'DC-(8!vE!F3C1'R)!0wR4C0)!0C!213CB)!0)!
41&W&(*!>)-!'3CW)&C6!)-B&8)-!0)!*&!'34&4(3'!;C-(8&*).!UG/@+?D.!]&1(-E!MYJIYIJ#QE!

"P#$ %(;(41(! \3C8,)! 9! t! a8,)0C*('2! _! ^(;)! a41C84C1)-! ('! A3;BC4)1š! /--(-4)0! A3;B3-(4(3'! vE! ! AA?D/! +C)-4! A3**3fC(C;.!
%)B&14;)'4!3=!DC-(8.!a4&'=310!u'(W)1-(4<E!JIYJLYIJ#QE!

"PI$ FR1R;()!+&18(&.!}&W()1!:&W31<.!F)&'!\1)--3'!9!t!A3;BC4)1@&(0)0!83;B3-(4(3'!433*-!&'0!('4)1=&8)-!=31!4,)!83'413*!3=!-3C'0!
-B&4(&*(b&4(3'!vE!]?UaD/!;))4('2.!U?A/DE!JMYJKYIJ#QE!

"PP$ %(;(41(! \3C8,)! 9! t! %)! *w)-fC(--)! q! *&! 83;B3-(4(3'! vE! A3**3fC)! ('4)1'&4(3'&*! eC4(*-! )4! 0)-! ;R4,30)-! (''3W&'4)-! B3C1!
*w)'-)(2');)'4!0)!*&!;C-(fC)!)4!0C!41&(4);)'4!0C!-(2'&*E! u'(W)1-(4R!F)&'!D3'')4.!a&('4@54()'')E!I @PY##YIJ#QE!!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 28 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"PL$ F)&'! \1)--3' .!:*31)'4!F&8fC);&10.!/01()'! |8&149!t!U'4)1&84(3'-!)4!;30n*)-!0r&'&*<-)!)'!A/e9!aCB)1W(-(3'!0rC'! ;30n*)!
=31;)*!B3C1!*&!;&'(BC*&4(3'!0)-!-41C84C1)-!1<4,;(fC)-!vE!D30R*(-&4(3'.!('4)1&84(3'-!)4!&'&*<-).!B1);(n1)-!1)'83'41)-!
0C!1R-)&C!DC-UA/>!NU'4)1&84(3'!A&*8C*!/*231(4,;(fC)!>&'2&2)-!&BB*(fCR-!q!*&!DC-(fC)O.!u'(W)1-(4R!0)!](8&10()!FC*)-!
d)1').!/;()'-.!#LY#IYIJ#QE !

"PQ$ A&C1).!lE!]&14(8(B&4(3'!&C!-R;('&(1)!0)!*&!0R4)'4)!;&4,R;&4(fC)!q!*&!D&(-3'!0)-!D&4,R;&4(fC)-!)4!0)!*rU'=31;&4(fC)!q!
><3'!*)!IJYJQYIJ#Q!N,44B9YY(;&2)-E;&4,E8'1-E=1YA&'3'-@1<4,;(fC)- @;3-&(fC)-E,4;*O !

"PM$ %)!]&(W&!a&'4&'&.!A,&1*)-.!D30)*('2.!a(;C*&4('2.!/'&*<-('29!/C0(3!:)&4C1)-!('!+E!>(2)4(r-!%R-3101).!a<-;C-!IJ#Q.!>)(Bb(2E!
"PK$ D(T,&(*!D&*4.!t!%)-81(B4)C1-!0)!7&-!'(W)&C!)4!&'&*<-)!;C-(8&*).!1R=*)6(3'-‹!v.!('!>w&'&*<-)!;C-(8&*)!q!*w,)C1)!0)-!3C4(*-!

;C*4(;R0(&.!aR;('&(1)!0)!1)8,)18,)!038431&*!)4!B3-4@038431&*!('4)1C'(W)1-(4&(1).!U'-4(4C4!0)!?)8,)18,)!)'!DC-(83*32()!
x! u'(W)1-(4R! 0)! ]&1(-! a3173'')! @! AG?a!@! uD?[ IIP.! a38(R4R! :1&'z&(-)! 0w/'&*<-)! DC-(8&*)!x! ?)WC)! DC-(;R0(&').!
A3310('&4(3'!9!F)&'@D&18!A,3CW)*.!d)'01)0(!IPYJ#YIJ#Q!#PlPJ!x!#K,PJ!-&**)!%JLJ.!D&(-3'!0)!*&!1)8,)18,)!I[.!1C)!
a)1B)'4)!KQJJM!]&1(-E!

"P[$ D(T,&(*!D&*4.!>&!'34(3'!0)!-<-4n;)!0<'&;(fC).!C'!;30n*)!B3C1 !*&!83;B3-(4(3'!‡.!0&'-!*)!83'4)64)!0C!213CB)!t!DC-(fC)!
)4! -<-4n;)-! 83;B*)6)-! v! 0C! +?5/D! N+13CB)! 0)! ?)8,)18,)-! 56BR1(;)'4&*)-! -C1! *r/84)! DC-(8&*O! )4! *)! A&;BC-!
GC;R1(fC)!0)-!a<-4n;)-!A3;B*)6)-!0)!a41&-73C12.!F)C0(!#K!-)B4);71)!IJ#Q.!#L,.!/;B,(4,R•41)!0C!A3* *n2)!%38431&*!
5C13BR)'.!a41&-73C12E!

"P`$ D(T,&(*!D&*4.!>w(;B13W(-&4(3'!&--(-4R)!B&1!310('&4)C1!)4!*&!'34(3'!0)!-<-4n;)!0<'&;(fC).!uG5a]!Nu'(W)1-(4R!0)!*w54&4!0)!
a”3!]&C*3O.!0&'-!*)!8&01)!0C!:31C;!U18&;!,31-!*)-!;C1-.!L!'3W);71)!IJ#QE!

"LJ$ D(T,&(*! D&*4.! ! t%)-81(B4)C1-! 0)! 7&-! '(W)&C.! &'&*<-)! ;C-(8&*)! )4! 1)B1R-)'4&4(3'-.! 1R=*)6(3'-‹! v.! +%?! 5a/?! /'&*<-).!
0)-81(B4(3'.! ;30R*(-&4(3'! )4!B1321&;;&4(3'!0)-! -41C84C1)-! ;C-(8&*)-.! \310)&C6.!>&\?U.!u'(W)1-(4R!0)! \310)&C6.!#[!
'3W);71)!IJ#QE !

"L#$ /1-,(&!A3'4.!DC-(fC)!)4!'3CW)**)-!^)8,'3* 32()-.!\:D!\C-(')--!^d.!0R8);71)!IJ#Q!NR;(--(3'!)'!0(1)84)!0)!IJ;'OE !
"LI$ F)&'@>3C(-! +(&W(443.! t! &! 43B3*32(8&*! &BB13&8,! 3=! ;C-(8&*! 1)*&4(3',(B-! v.! A3**3fC)! U'4)1'&4(3'&*! t! D&4,);C-(8&*!

A3'W)1-&4(3'-9! ;&4,);&4(8-! &'0! 83;BC4&4(3'! ('! B)1=31;&'8)! &'0! 83;B3-(4(3'! v! ,3-4)0! 7<! 4,)! |3'2! a()H! ^3,!
A3'-)1W&431<!3=!DC-(8!&'0!4,)!U'-4(4C4)!=31!D&4,);&4(8&*!a8()'8)-.!('!83**&731&4(3'!H(4,!4,)!A)'41)!=31!%(2(4&*!DC-(8.!
•C))'!D&1<!u'(W)1-(4<!3=!>3'03'!&'0!4,)!a8()'8)-!&'0!^)8,'3*32()-!=31!DC-(8!&'0!a3C'0.!U'-4(4C4!0)!?)8,)18,)! )4!
A3310('&4(3'!/83C-4(fC)YDC-(fC)E!a('2&B31).!#P@#Q!=RW1()1!IJ#QE!!

"LP$ +R1&10!\)11<.!F)&'@>3C(-!+(&W(443.!t!U'=31;&4(fC)!)4!DC-(fC)!v.!?RC'(3'!0)!*r('4)1@-)84(3'!0)-!&BB*(8&4(3'-!0)-!-8()'8)-.!
P#!;&1-!IJ#Q.!/8&0R;()!0)-!a8()'8)-E !

"LL$ F)&'@>3C(-!+(&W(443.!t!u')!1)B1R-)'4&4(3'!-B&4(&*)!0)!'34(3'-!;C-(8&*)-!v.!aR;('&(1)!0)!*&!1RC'(3'!&''C)**)!0C!%)8&'&4!
0)-!a8()'8).!u'(W)1-(4R!0)!G&;C1E!aR;('&(1)!('W(4R.![!;&(!IJ#Q.!G&;C1E!

"LQ$ F)&'@>3C(-!+(&W(443.!t!>)!4);B-!83;B&2'3'!0)!*r)-B&8)!v.!F3C1'R)!aB&4(&*!A3;BC4('2.!>U/:/!#Q!&W1(*!IJ#QE!
"LM$ F)&'@>3C(-!+(&W(443.!t!/88310)1!*)!4);B-!0)!*w,3;;)!)4!*)!4);B-!0)!*&!;&8,(')!v.!F3C1'R)-!-8()'4(=(fC)!UG?U/E!G&'8<.!cC('!

IJ#QE!
"LK$ F)&'@>3C(-!+(&W(443.!t!5;)12)'8)!0)!*&!7(3*32()!-<'4,R4(fC)!0C!B3('4!0)!WC)!0wC'!('=31;&4(8()'!v.!U'4)1W()H!0)!41&W&(*!B&1!

+&)4&'!:*3443!)4!DR*&'()!+C<3'W&1.!-38(3*32C)-.!0&'-!*)!8&01)!0)!*)C1!213CB)!0)!41&W&(*!-C1!*&!-38(3*32()!0)-!-8()'8)-E!
FC('!IJ#QE!

"L[$ F)&'@>3C(-!+(&W(443.!t!=31;&*(-&4(3'!0)-!1)*&4(3'-!4);B31)**)-!B3C1!*&!B)1=31;&'8)-!;C-(8&*)-!v.!1)'83'41)!UG?U/@5l5aa.!
'3W);71)!IJ#QE !

"L`$ G(T&!FR1S;).!t!D30n*)!B3C1!*w(;B13W(-&4(3'!;C-(8&*)!,3;;)@;&8,(')!2C(0R)!B&1!C'!-8R'&1(3!v.!aR;('&(1)!t!a<-4n;)-!
83;B*)6)-!)'!-8()'8)-!-38(&*)-!v.!583*)-!0)-!,&C4)-!R4C0)-!)'!-8()'8)-!-38(&*)-!N5l5aaO.!]&1(-.!IQ!-)B4);71)!IJ#QE !

"QJ$ G(T&!FR1S;).!D&18!A,);(**()1.!t! \1C'8,!54,'3;C-(T&!v!]1R-)'4&4(3'!0C!-<-4n;)!U;B134)V!)4!0R;3'-41&4(3'-.! ]R'(8,)!
/'&T3.!]&1(-.![!=RW1()1!IJ#QE!

"Q#$ G(T&!FR1S;).!t!/4)*()1!('&44)'0C!I!v.!B13c)4!D3'-!8&B(4&*)!)C13BR)'')!0)!*&!8C*4C1)!IJ#Q!0)!*wU'-4(4C4!0)!?)8,)18,)!)'!
U''3W&4(3'!NU?UO.!^,R•41)!>)!]1&43.!>(**).!II@IL!c&'W()1!IJ#QE!

"QI$ \1)--3'! F)&'.! G(T&! FR1S;).! aR;('&(1)! &''C)*! 0C! ?R-)&C! G&4(3'&*! 0)-! a<-4n;)-! A3;B*)6)-! N?GaAO.! >)! l&W1).! I@Q!
'3W);71)!IJ#QE !

"QP$ >&1&!D318(&'3.!!IJ#Q!9!]&14(8(B&4(3'-!q!0(==R1)'4)-!-R;('&(1)-!q!*r5'-&0.!5'-7&.!>&!:);(-!!)4!B1R-)'4&4(3'-!0)!;3'!41&W&(*!
0)!1)8,)18,)!&C!AGaD%]!!

"QL$ >&1&!D318(&'3.!#`!&W1(*!9!B1R-)'4&4(3'!0C!41&W&(*!0)!1)8,)18,)!)4!83;B3-(4(3'!q!+)'nW)!
"QQ$ >&1&!D318(&'3.!M!;&(!B1R-)'4&4(3'!)4!7(*&'!0rR4&B)!-C1!;3'!B13c)4!)4!41&W&(*!0)!4,n-)!&C!AGaD%]!

2014 
"QM$ D31)'3! /'01)&44&.! t! /'&43*! d()1C.! /'01R! ?(344)! )4! FC*(3! 5-41&0&.! 3C! *w&14(8C*&4(3'! )'41)! 8&*8C*! 83;7('&43(1)! )4!

=31;&*(-&4(3'!&*2R71(fC)!v.!A3**3fC)!A%DA.!I[@IJ!'3W);71)!IJ#LE !
"QK$ D31)'3! /'01)&44&.! t!^,)! ('4)1B*&<!7)4H))'!&*2)71&!&'0!2)3;)41<!('! -<;73*(8! ;C-(8! ('=31;&4(3'!1)41()W&*!v.! ]1);()1!

A3**3fC)! =1&'83@71&-(*()'! 0r&'&*<-)! )4! 81R&4(3'! ;C-(8&*)-! &--(-4R)-! B&1! 310('&4)C1.! uGUA/D].! A&;B('&-.! #`! &3p4!
IJ#LE!

"Q[$ D&44(&! \)123;(.! t! aB&b(! 0)2*(! &88310(E! +1&=(! )! 317(=3*0-! v.! 0)C6! -R;('&(1)-! &C! 0)B&14);)'4! 0)! ;&4,R;&4(fC)-! 0)!
\3*32').!JPYJP!)4!I[YJL!IJ#L!N-C1!('W(4&4(3'!0C!]13=E!D&--(;3!:)11(OE!

"Q`$ D&44(&!\)123;(.!t!%<'&;(8-!('!DC-(8!v.!F3C1'R)!0wR4C0)!-C1!*)-!t!D30n*)-!=31;)*-!)4!W(-C&*(-&4(3'-!B3C1!*&!;C-(fC)!9!0C!
8*&--(fC)!q!*&!B3B!v.!;&10(!#Q!&W1(*!IJ#L.!>(**)!Y!^3C183('2.!U;&2('&1(C;.!aAdE!!

"MJ$ D&44(&!!\)123;(.!^3H&10-!!!&!!!C'(=<('2!!!-<;73*(8Y&C0(3!!!)'W(13';)'4!!!=31!!!8,310!!!1)832'(4(3'!!!&'0!!!B)18)B4C&*!7&-)0!!
^3'')4b)!!1)B1)-)'4&4(3'-.!s31 T-,3B!t!D&4,w'!]3B!v!F3('4!A3'=)1)'8)!UADA@aDA!IJ#L.!/4,n')-.!#M!-)B4);71)!IJ#L !

"M#$ F)&'!\1)--3'!9!t!G34(3'-!0r)-B&8)!)'!83;B3-(4(3'!;C-(8&*)!&--(-4R)!B&1!310('&4)C1!vE!!9!aR;('&(1)!!A&143DC-)!9!/BB314!0)!
*&!;C-(fC)!q!*&!8&14)!)4!1R8(B13fC);)'4E!u'(W)1-(4R!0w/W(2'3'.!I[YJ#YIJ#LE !

"MI$ %(;(41(!\3C8,).!F)&'! \1)--3'!9!t!>(-B!_!DC-(8!^)8,'3*32<!vE! U'4130C84(3'!43!4,)!H31T-,3B!>(-B!=31!DC-(8!^)8,'3*32<.!!
5C13B)&'!>(-B!a<;B3-(C;E!U?A/D.!]&1(-.!MYJQYIJ#LE!!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 29 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"MP$ F)&'! \1)--3'! 9! t! ]1321&;;&4(3'! )4! 1)B1R-)'4&4(3'! ;C-(8&*)! ('4)1&84(W )! )'! 83;B3-(4(3'! &--(-4R)! B&1! 310('&4)C1! v.!
aR;('&(1)! 0)! *&! a41C84C1)! :R0R1&4(W)! 0)! ?)8,)18,)! NaO:?! /231&'4(89! AC*4C1).! ]&41(;3(')-.! a38(R4R-! GC;R1(fC)-.!
u'(W)1-(4R!0w/W(2'3'.!#PYJMYIJ#LE!

"ML$ F)&'!\1)--3'!9!jA3;B3-(4('2!H(4,!-3C'0-Y83;B3-('2!-3C'0-!N83;BC4)1 @&(0)0!83;B3-(4(3'!B138)--)-!('!DE!a413BB&r-!?)!
e1-3OjE!A3*ifC(3! :1&'83 @\1&-(*)(13! 0)! /'—*(-)! )! A1(&z”3! DC-(8&(-! 83;! aCB314)! A3;BC4&8(3'&*.! u'(W)1-(4R! 0)!
A&;B('&-.!\1R-(*.!#`YJ[YIJ#LE!

"MQ$ F)&'!\1)--3'!9!jD30)*-.!B1321&;-!&'0!('4)1&84(3'-!('!eD9!433*-!=31!('4)1&84(W)!81)&4(3'!&'0!&'&*<-(-j!A3*ifC(3!:1&'83@
\1&-(*)(13!0)!/'—*(-)!)!A1(&z”3!DC-(8&(-!83;!aCB314)!A3;BC4&8(3'&*.!u'(W)1-(4R!0)!A&;B('&-.!\1R-(*!IJYJ[YIJ#L!

"MM$ F)&'! \1)--3'! 9! t! D&DC}! 9! D&4,R;&4(fC)-.! DC-(fC).! ‹! v! ?)'83'41)-! 0C! ?R-)&C! G&4(3'&*! 0)-! a<-4n;)-! A3;B*) 6)-.!
DC*,3C-).!#KY##!IJ#LE!

"MK$ F)&'!\1)--3'!9!t!eD!ME`!v!/4)*()1-!0C!:31C;!U?A/D.!#`Y##!IJ#LE !
"M[$ F)&'! \1)--3'.! %(;(41(! \3C8,).! ^,(7&C4! A&1B)'4()1! 9! t! AC11)'4! ?)-)&18,! ('! A3;BC4)1@/(0)0! A3;B3-(4(3'! &'0! aB&4(&*!

/C0(3!vE!u'(W)1-(4<!3=!e-*3.!%)B&14;)'4!3=!DC-(83*32<.!G31Wn2)E!ILY##YIJ#LE!
"M`$ F)&'! \1)--3'.! %(;(41(! \3C8,)! 9! t! /'! U'4130C84(3'! 43! 4,)! eB)'DC-(8! 83;BC4)1 @&(0)0! 83;B3-(4(3'! )'W(13';)'4! v! _! t!

/0W&'8)0!&BB*(8&4(3'-!3=!4,)!eB)'DC-(8!83;BC4)1@&(0)0!83;B3-(4(3'!)'W(13';)'4!vE!GDl!9!G31H)2(&'!/8&0);<!3=!
DC-(8.!e-*3.!G31Wn2)E!IL@IQY##YIJ#LE!

"KJ$ D(T,&(*!D&*4!N&W)8!]()11)!A3CB1()O!t!?)B1)-)'4&4(3'9!:13;!/83C-4(8-!43!DC-(8&*!/'&*<-(-!v.!5Da.!\)1*('.!FC('!IJ#LE!
"K#$ D(T,&(*!D&*4.!\)''<!a*C8,('.!t!^,R31()!0)-!c)C6!)4!-41C84C1)!=31;)**)!0&'-!%C)*!N#`Q`O!)4!a41&4R2()!N#`MIO!0)!})'&T(-!v.!

0&'-!*)!8&01)!0C!83**3fC)!>w('=*C)'8)!0)-!4,R31()-!-8()'4(=(fC)-!-C1!*)!1)'3CW)**);)'4!0)-!=31;)-! ;C-(8&*)-!0&'-!*&!
;C-(fC)!83'4);B31&(')!v!833103''R!B&1!D—14&!+1&7i8b.!A%DA.!]&1(-.!I[!'3W);71)!IJ#LE!

"KI$ :*31)'4!F&8fC);&10.!>R&!:&'8,3'.!A*R;)'4!]3'8)*)4E! t!^ (;)0!d)1(=(8&4(3'!&'0!^)-4('2!3=!&'!U'4)1&84(W)!DC-(8!a<-4);!vE!
aR;('&(1)!0C!A)'41)!:R0R1R!)'!dR1(=(8&4(3'.!u>\!\1C6)**)-.!#M!;&(!IJ#LE!

"KP$ :*31)'4!F&8fC);&10.!F)&'!\1)--3'.! ]()11)!%3'&4 @\3C(**C0.!/01()'!D&(1)E!t!?,<4,;!^1&'-81(B4(3'!H(4,!?,<4,;!^1))-!vE!
aR;('&(1)!0C!213CB)!/*23DC-.!>(**).!P#!;&1-!IJ#LE!

"KL$ :*31)'4!F&8fC);&10E!t!^)-4!)4!WR1(=(8&4(3'!0)!-<-4n;)-!;C-(8&C6!('4)1&84(=-!vE!>&!#YI!0)!-8()'8).!!UG?U/!?38fC)'83C14.!P!
cC(**)4!IJ#LE!

"KQ$ !"F&8fC);&10#L&$! :*31)'4! F&8fC);&10.! F)&'! \1)--3'.! ]()11)! %3'&4@\3C(**C0E!?,<4,;! ^1))! ?)H1(4('2E! U'W(4)0! 4&*T! ('!
H31T-,3B!3=!4,)!U:U]!s+!#EM!3'!^)1;!?)H1(4('2.!d()''&!aC;;)1!3=!>32(8.!#P!cC(**)4!IJ#LE!

"KM$ A*R;)'4!]3'8)*)4E!t!D30R*(-&4(3'!)4!4)-4!0wC'!-<-4n;)!;C-(8&*!('4)1&84(=!vE!]1R-)'4&4(3'!*31-!0)!*wo83*)!c)C')-!8,)18,)C1-!
)'! B1321&;;&4(3'.!?)'')-.!cC('!IJ#LE !

"KK$ A*R;)'4!]3'8)*)4E!t!5'W(13'');)'4!0)!4)-4!B3C1!C'!-<-4n;)!4);B- @1R)*!0)!B)1=31;&'8)!)'! ;C-(fC)!;(64)!vE!?RC'(3'!
83;;C')!0)-!213CB)-!0)!41&W&(*!DR4,30)-!0)!^)-4!B3C1!*&!dR1(=(8&4(3'!)4!*&!d&*(0&4(3'!ND^dIO!)4!DR4,30)-!:31;)**)-!
B3C1!*)!%RW)*3BB);)'4!>32(8()*!ND:%>O!0C!+0?!+]>!0C!AG?a.!c&'W()1!IJ#LE!

"K[$ \1)--3'.!FE.! \3C8,).!%E.!G(T&.!FE.!?,30)-.!AE.!?344)'73*T)1.!DE.!s31T-,3B!>(-B!=31!DC-(8!^)8,'3*32<.!5>a.!K4,!5C13B)&'!
>(-B!a<;B3-(C;.!U18&;.!]&1(-.!Q@M!;&(!IJ#LE!

"K`$ G(T&.!FE!t!?)8,)18,)!0)!;34(=-!B3C1!*w(;B13W(-&4(3'!;C-(8&*)!2C(0R)!B&1!-8R'&1(3!v.!]1R-)'4&4(3'!&C!-R;('&(1)!2R'R1&*!0C!
>&731&43(1)!0w('=31;&4(fC)!+&-B&10!D3'2)!N>U+DO.!]&1(-!5-4.!D&1')@*&@W&**R).!##!=RW1()1!IJ#LE!

"[J$  G(T&.! FE.! A,);(**()1.! DE.! ]1R-)'4&4(3'! 0C! -<-4n;)! U;B134)V! )4! 0R;3'-41&4(3'.! U'&C2C1&4(3'! 0)! *wUaA@]U:.! U'-4(4C4! 0)-!
a<-4n;)-!83;B*)6)-.!]&1(-.!#L!;&1-!IJ#LE !

"[#$ G(T&.! FE! t! +C(0('2! lC;&'@A3;BC4)1! U;B13W(-&4(3'! v.! ^1&W)*! +1&'4))! &4! 4,)! DC-(8&*! ?,<4,;! s31T-,3B! 3=! G)H! |31T!
u'(W)1-(4<!/7C!%,&7(!NG|u/%O.!/7C!%,&7(.!#I@#Q!384371)!IJ#LE!

"[I$  G(T&.! FE! t! /4)*()1! (''&4)'0C! #! v.! B13c)4! D3'-! 8&B(4&*)! )C13BR)'')! 0)! *&! 8C*4C1)! IJ#Q! 0)! *wU'-4(4C4! 0)! ?)8,)18,)! )'!
U''3W&4(3'!NU?UO.!D3'-.!\)*2(fC).!IP@IQ!384371)!IJ#LE!

"[P$ G(T&.!FE.!A,);(**()1.!DE.! ]1R-)'4&4(3'!0C!-<-4n;)!U;B134)V!)4!0R;3'-41&4(3'!&W)8!\)1'&10!>C7&4.!+13CB)!0)!41&W&(*!0C!
D('(-4n1)!0)!*&!AC*4C1).!>&731&43(1)!0w&883C-4(fC)!;C-(8&*)!N>/DO.!]&1(-.!#M!0R8);71)!IJ#LE!

"[L$ G(T&.!FE.!]1R-)'4&4(3'!0C!-<-4n;)!U;B134)V!)4!0R;3'-41&4(3'!&W)8!\)1'&10!>C7&4!0&'-!*)!8&01)!0C!-R;('&(1)!5l5aa!0)!
D&18!A,);(**()1!t!D30R*(-&4(3'!0)-!-&W3(1-!;C-(8&C6!1)*)W&'4!0)!*w31&*(4R!v.!]&1(-.!#K!0R8);71)!IJ#LE!

"[Q$ F)&'@>3C(-! +(&W(443E! t! D31B,32)'n-)! ('=31;&4(fC)! vE! A3'=R1)'8)! 03''R)! q! *r5]:>! /18,(~33;.! 0&'-! *)! 8&01)! 0)!
*r)6B3-(4(3'!/'(;&*!‡!-C1!*)!41&W&(*!0)!*r&18,(4)84)!]&41(8T!\)12)1E!`!&W1(*!IJ#L.!>&C-&'')E!

"[M$ F)&'@>3C(-! +(&W(443E! t! >r)-B&8)! )4! -3'! C4(*(-&4(3'! 0&'-! *&! =31;&*(-&4(3'! 0)! B138)--C-! ;C-(8&C6! vE! aR;('&(1)! 0)! *rR83*)!
)ˆ;ˆ&ˆ=1C84(031.!A,&*3'!-C1!a&S').!#K!&W1(*!IJ#LE!

"[K$ F)&'@>3C(-!+(&W(443.!FC*(&!\*3'0)&CE!t!%C!4);B-!R81(4!&C!4);B-!B130C(4!v!AGaD%!0)!><3'.!D&10(!0)!*&!?)8,)18,).!583*)!
G31;&*)!aCBR1()C1)!0)!><3'.!IL!&W1(*!IJ#LE!

"[[$  F)&'@>3C(-!+(&W(443E!t!^);B-!?R)*!)'!;C-(fC)!9!/'4)-83=3!vE!A3'=R1)'8)!0C!AUa5A!NA*C7!U'4)1@&--38(&4(3'-!x!///:.!a55.!
aU/!x!0)-!a<-4n;)-!5;7& 1fCR-!A1(4(fC)-OE!D&10(!#J!FC('.!^3C*3C-)!Nq!*rU?U^OE!!

"[`$  F)&'@>3C(-!+(&W(443.!F3-R!58,)W)-4)E!t!/88310)1!*)!4);B-!0)!*r,3;;)!)4!*)!4);B-!0)!*&!;&8,(')!vE!A3**3fC)!>)!8&*8C*!)4!*)!
4);B-.!83**3fC)!0)!B,(*3-3B,()!0)!*w('=31;&4(fC).!u'(W)1-(4R!F)&'!D3C*('!N><3'!PO.!M!_!K!'3W);71)!IJ#LE!

"`J$ +R1&10!/--&<&2.!t!A1)&4(W)!%<'&;(8-!3=!U;B13W(-)0!U'4)1&84(3'!7)4H))'!lC;&'-!&'0!%(2(4&*!/2)'4-!v! A3*ifC(3!:1&'83 @
\1&-(*)(13!0)!/'—*(-)!)!A1(&z”3!DC-(8&(-!83;!aCB314)!A3;BC4&8(3'&*.!u'(W)1-(4R!0)!A&;B('&-.!\1R-(*.!#`YJ[YIJ#LE!

"`#$ +R1&10!/--&<&2E!t!e=!A&C-)!&'0! :31;!9!4,)! ! ›œ•žŸ ¡¢Ÿ-! ! ('!4,)!D&8,(')!v.! ]*&43'(8!?(b,3;)-! ('!A3'4);B31&1<!DC-(8.!
]*&43w-!/8&0);<.!^C)-0&<!a)B4);7)1!#M.!IJ#L!/4,)'-.!0&'-!*)!8&01)!0)!UADA!Y!aDA!IJ#L !

"`I$  +R1&10!/--&<&2.!V)<'34)!aB)&T)1.!t!A1)&4(W)!a<;73*(8!U'4)1&84(3'!v.!UADA!Y!aDA!IJ#L.!/4,)'-.!#K!-)B);71)!IJ#L !
"`P$ +R1&10! /--&<&2.!>)!83;B3-(4)C1.! -3'!31)(**)! )4! -)-! ;&8,(')-!q!R81(1).!^&7*)!13'0)!q!*w388&-(3'!0)! *&!-314()!0C!*(W1)!0)!

:&7()'!>RW<!>)!83;B3-(4)C1.!-3'!31)(**)!)4!-)-!;&8,(')-!q!R81(1)!9!0R83'-41C(1)!*)-!21&;;&43*32()-!0C!;C-(8&*!B3C1!
;()C6!*)-!83;B3-)1!No0(4(3'-!d1('O!&W)8!*&!B&14(8(B&4(3'!0)!+R1&10!/--&<&2.!8,)18,)C1!q!*rU18&;.!:1&'z3(-!%)*&*&'0).!
;C-(83*32C).! lC2C)-! %C=3C14.! 83;B3-(4)C1.! %&'()*)! +,(-(.! 83;B3-(4)C1.! :&7()'! >RW<.! 83;B3-(4)C1.! A*&(1)@DR*&'()!
a('',C7)1.!83;B3-(41(8)E!D30R1&4(3'!G(83*&-!%3'('.!;C-(83*32C)E!IJ!e84371)!IJ#LE!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 30 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"`L$ +R1&10!/--&<&2.!t!U;B13W(-)0!a<;73*(8!U'4)1&84(3'!7)4H))'! lC;&'-!&'0!%(2(4&*!/2)'4-!v.!U'4)1'&4(3'&*!s31T-,3B!3'!
A13--@0(-8(B*('&1<!&'0!DC*4(@8C*4C1&*!])1-B)84(W)-!3'!DC-(8&*!?,<4,;!&'0!U;B13W(-&4(3'!UU.!G)H!|31T!u'(W)1-(4<!–!
/7C!%,&7(.!#Q!384371)!IJ#L!

"`Q$ +R1&10! /--&<&2.! DC-(8&*! %(W)1-(4<! ('! A3'8)14! UU.! H(4,! /T-,&<! /'&'4&B&0;&'&7,&'! N])18C--(3'O.! +(0)3'! /*31H3<()!
N])18C--(3'O.!\&1&T!a8,;33*!Na&63B,3'(-4O.!F&(;)!e*(W)1!NA3;BC4)1!DC-(8(&'O.!s31T-,3B!3'!A13--@0(-8(B*('&1<!&'0!
DC*4(@8C*4C1&*!])1-B)84(W)-!3'!DC-(8&*!?,<4,;!&'0!U;B13W(-&4(3'!UU.!G)H!|31T!u'(W)1-(4<!–!/7C!%,&7(.!#I!384371)!
IJ#L !

"`M$ +R1&10! /--&<&2! t! a<;73*(8! U'4)1&84(3'! &'0! /14(=(8(&*! A1)&4(W(4<! v! •C))'! D&1<! a8,33*! 3=! 55Aa!%(-4('2C(-,)0! U'W(4)0!
>)84C1)1!a)1()-.!Q!;&1-!IJ#L.!>3'03' !

"`K$ +R1&10! /--&<&2! t! s31')1W1);-cC8,!‡! v!A3'=R1)'8)!Y! ])1=31;&'8)! u'(W)1-! -3'31)-!Y!AC*4C1)!a8()'8)! )4!a38(R4R!&W)8!
+)312)-!\*38,!)4!F&&B!\*3'T.!u'(W)1-(4R!0)!a41&-73C12!IQ!;&1-!IJ#L!

2013 
"`[$  /'01)&44&! DE! t! U'4130C84(3'! 2R'R1&*)! q! *&! 1)8,)18,)! r;&4,R;C-(8&*)r! v.! ?)'83'41)-! /1(4,;R4(fC)-! 0)! *rU'=31;&4(fC)!

D&4,R;&4(fC)!?/UD! IJ#P!NUl].! #[ @IJ!G3W);71)! IJ#POE!aR&'8)! -BR8(&*)! j/1(4,;R4(fC)! )4!DC-(fC)j.! #[! '3W);71)!
IJ#P! !

"``$  /'01)&44&! DE.! t! /C43C1! 0)! *&! a)4! ^,)31<! )4! 0)! *w&'&*<-)! 0)! *&! ;C-(fC)! &43'&*)! 9! 0R;&18,)! -41C84C1&*)! )4! &BB138,)!
B,R'3;R'3*32(fC)!q!B&14(1!0)-!R81(4-!0)!AR*)-4('!%)*(n2)!v.!D30)1'(4R!;C-(8&*)!&C!}})!-(n8*)!)4!;C-(83*32()!81(4(fC)E!
l3;;&2)!q!AR*)-4('!%)*(n2)!N/8&0R;()!?3<&*)!0)!\)*2(fC) .!I# @IP!;&1-!IJ#PO! !

"#JJ$ /'01)&44&!DE.! t!%&**&! ;C-(8&!&**&! ;&4);&4(8&9! ('W(43!&*!W(&22(3!v.!A(8*3!0(! -);('&1(! -C*!4);&!DC-(8&! )!a8()'b&!N1)-BE!
D&183!a3bb(O.!>&!>(;3'&(&.!](-&.!IP!&W1(*!IJ#P!

"#J#$ /'01)&44&!DE.!t!D&4,-.!DC-(fC)!B3B!)4!8,&'-3'!v.!F3C1'R)!G)C13-8()'8)-.!5-4,R4(fC)!)4!A3;B*)6(4R.!+%?!5a/?a.!A)'41)!
u'(W)1-(4&(1)!0)-!a&('4@]n1)-.!I[!-)B4);71)!IJ#P! !

"#JI$  /--&<&2.!+E!)4!/'01)&44&!DE.!t!:31;&*!D30)*-!('!]3BC*&1!DC-(8!&'0!U;B13W(-&4(3'!v.!A3**3fC)!l(-431<!&'0!],(*3-3B,<!3=!
A3;BC4('2.!l&]3A!IJ#P!.!aB)8(&*!a)--(3'!t!A 3;BC4('2!&'0!4,)!/14-!v.!5Ga @]&1(-.!I[ @P#!384371)!IJ#P!

"#JP$ /--&<&2.! +E.! A3'=R1)'8)! ('W(4R)! t! /2)'4-! 81R&4(=-! &C43'3;)-! v! )4! -R;('&(1)-! 0)! D&-4)1! q! ]3'4(=(8(&0! F&W)1(&'&!
u'(W)1-(0&0!0)!A&*(.!A3*3;7(&.!cC('!IJ#PE!

"#JL$ /--&<&2.! +E.! A3'=R1)'8)! ('W(4R)! &C! G3CW)&C! :)-4(W&*! A)'41)! ]3;B(03C! -C1! eD&6! )4! *)! *&'2&2).! %C-B)*&1cC-8,&8T‡! Y!
aB1˜**)1cC8,-T8,)8,T)18,‡.!&W)8!+)312)-!!\*38,.!:RW1()1!IJ#P!

"#JQ$ /--&<&2.!+E.!V)<'34)!-B)&T)1.!5C13B)&'!>(-B!a<;B3-(C;!IJ#P!@!N5>a!r#PO.!D&01(0.!!P@L!cC('!IJ#P!
"#JM$ \1)--3'! F)&'! 9! A3;BC4)1 @/(0)0! A3;B3-( 4(3'.! a3C'0! a<'4,)-(-Y]138)--('2! ('! eB)'DC-(8.! 4,)! #.$ cAG<! B13c)84E!

A3;B3-(4(3'!A3**3fC(C;.!%)B&14;)'4!3=!DC-(8.!uA!\)1T)*)<.!MYJ`YIJ#PE!
"#JK$ \1)--3'!F)&'!9!^,)!8C11)'4!&'0!=C4C1)!-4&4)!3=!83;BC4)1@&(0)0!83;B3-(4(3'E!AGD/^YuA!\)1T)*)<.!ua/E!A3@-B3'-31)0!

)W)'4!7<!4,)!^3H'-)'0!A)'4)1!=31!4,)!lC;&'(4()-!&'0!4,)!%)B14;)'4!3=!DC-(8E! ##YJ`YIJ#PE!!
"#J[$  \1)--3'! F)&'! 9! eB)'DC-(8! B1)-)'4&4(3'! &4! 4,)! %)B&14;)'4! 3=! DC-(8! &4! A3*C;7(&! u'(W)1-(4<.! G)H! |31T.! ua/E!

#`YJ`YIJ#PE!
"#J`$ \1)--3'!F)&'!9!D&DC}! x!D&4,R;&4(fC)-.!DC-(fC)! )4!?)*&4(3'! &C6!&C41)-!0(-8(B*(')-E!?)'83'41)-!0C!?R-)&C!G&4(3'&*!

0)-!a<-4n;)-!A3;B*)6)-!N?GaAO.!5W(&'.!#KY#JYIJ#PE!
"##J$ \1)--3'!F)&'.!\3C8,)!%(;(41(.!d('c&1!/'0)1-!9!eD!MEK! x!/18,(4)84C1)!&C0(3!x!d)1-(3'!>('C6E!/4)*()1-!0C!:31C;!U?A/D.!

IJY##YIJ#PE!
"###$ A3'4.!/E!!B1R-)'4&4(3'Y0R;3!&C!IJ n;) !&''(W)1-&(1)!0C!]1(6!>&!?)8,)18,)E!
"##I$ A3'4.!/E!_!ACW(**()1.!]E.!58,)W)-4).!FE!+(&W(443!FE@>E.!F&8fC);&10!:E!B1R-)'4&4(3'!BC7*(fC)!0)W&'4!*)!;('(-4n1)!0)!*w('0C-41()!

&W)8!C')!0R;3'-41&4(3'!0w/'4)-83=3!&W)8!D&1*n')!a8,&==!N^,)!d3(8)OE!
"##P$ /E!A3'4.!FE@>E!+(&W(443.!FE!58,)W)-4)E!a&*3'!DU:!x!-4&'0!/'4)-83=3 .!'3W);71)!IJ#P !
"##L$ F3-R!58,)W)-4)E!•:Š4)!0)-!a8()'8)-Ž!&4!:31C;!0)-!l&**)-!&'0!u]DA!N-)B4);71)!IJ#PO  !
"##Q$ A3'4!/1-,(&. !99!A3C1-!0C!A3**n2)!0)!:1&'8).!U'=31;&4(8-!3=!^(;)!&'0!5W)'4-!('W(4R!B&1!+R1&10!\)11<.!FC')!IJ#P{!
"##M$ A3'4!/1-,(&. !U'W(4)0!T)<'34)!('!a)3C*!Na3C4,!V31)&O!3'!/'4)-83=3.!G3W);7)1!IJ#P{!!
"##K$ A3'4!/1-,(&. !T)<'34)!('!+aU.!+1)'37*)!('!%)8);7)1!IJ#P{! !
"##[$ A3'4!/1-,(&. !U'W(4)0!-B))8,!&'0!0);3'-41&4(3'!=31!4,)!IJ4,!&''(W)1-&1<!3=!]1(6!>&!?)8,)18,){!!
"##`$ A3' 4!/1-,(&.!AlU!H31T-,3B!3'!D30)*-!3=!^(;)!H(4,!F)&' @>3C(-!+(&W(443!&'0!:*31)'4!F&8fC);&10.!/B1(*!IJ#PE!
"#IJ$  +&18(&.! FE.! d)1-! 0)-! B&14(4(3'-! ('4)1&84(W)-! B3C1! *w&(0)! q! *&! 83;B3-(4(3'! )4! q! *w&'&*<-)! ;C-(8&*).! IK! cC('! IJ#P! q! >&!

a3173'')!B3C1!a<;B3-(C;Y!s31T-,3B! DC-(8!G34&4(3'!’#E!
"#I#$ +&18(&.!FE.!83'=R1)'8)!('W(4R)!AU?DD^!s31T-,3B!3'!0)-(2'('2!('4)1&84(3'.!G3W);7)1!Q.!I9JJ@Q9JJB;!?33;!/[PI !
"#II$  +(&W(443.!FE@>E!A3'=R1)'8)!('4130C84(W)E!?)'83'41)-!('4)10(-8(B*('&(1)-!0)!?38,)71C')9!t!>&!B1)CW)!)4!-)-!;3<)'-!v!#P@

#`!c&'W()1!IJ#P!
"#IP$ +(&W(443.!FE@>.! /'01)&44&.!DE! t! /'&*<-)!=31;)**)!0)-!83'8)B4-.! • @&'&*<-)! )4!B1321&;;&4(3'! -B&4(&*)!9! fC)*fC)-!&-B)84-!

B,(*3-3B,(fC)-! 0C! '•C0! ;&4,R;&4(fC)Y;C-(fC)Y! ('=31;&4(fC)! v! aR;('&(1)! D&DC],(.! *r583*)! G31;&*)! N=RW1()1!
IJ#POE!

"#IL$ +(&W(443.! FE@>E! t! o81(4C1)! 0C! 4);B-! )4! 0)! *r('4)1&84(3'! )'! ('=31;&4(fC)! ;C-(8&*)! v.! -R;('&(1)! ],(*3-3B,()! 0)!
*r('=31;&4(fC).!0)!*&!*32(fC)!)4!0)!*)C1-!('4)1=&8)-.!A)'41)!A&W&(**n-.!583*)!G31;&*).!N;&1-!IJ#POE!

"#IQ$ +(&W(443.! FE@>E! D30R*(-&4(3'! -B&4(&*)! )4! &BB138,)! 2R3;R41(fC)! )'! ;C-(fC)Ž.! F3C1'R)-! '&4(3'&*)-! 0C! ?GaA! N384371)!
IJ#POE!

"#IM$ +(&W(443.!FE@>E!t!a(;C*4&'R(4R.!-C88)--(3'!)4!0C1R)!0&'-!*r('4)1&84(3'!;C-(8&*)!)'!4);B-@1R)*!v.!-R;('&(1)!D&DC6!^);B-.!
1<4,;)!)4!&1(4,;R4(fC).!N0R8);71)!IJ#POE!

"#IK$ +(&W(443.!FE*E!5'!4&'4!fC)!1R0&84)C1!)'!8,)=!0)!^aU.!('4)1W()H!0)!+R1&10!\)11<.!\)1'&10!A,&b)**).!]&C*!\1&==314.!.:1 !̂!

2012 



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 31 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"#I[$  /'01)&44&!DE!NIJ#IO.!t!>)&1'('2!D&4,);&4(8-!4,13C2,!DC-(8!vE!U'W(4)0!]&')*.!t!^&T('2!)@>)&1'('2!;C-(8!)6B)1()'8)-!&-!
&!B&1&0(2;!=31!;C*4(;)0(&!&BB*(8&4(3'-!v.!^UA5!IJ#I.!><3'.!##@#P!%R8);71)E!

"#I`$  /'01)&44&! DE! NIJ#IO.! t! /'! eW)1W()H! 3'! /^U/D! D&-4)1! ]1321&;! v.! /14! a8()'8)! %&<-E!̂&7*)! 13'0)! t! ]R0&232()-!
/14-Ya8()'8)-!v.!u'(W)1-(4R!]&1(-!aC0.!I#@IL!D&(E!

"#PJ$ /'01)&44&!DE.!t!|!&@4@(*!0C!*32(fC)!0&'-!*w&(1!‡!•C)*fC)-!1R=*)6(3'-!-C1!*&!0(;)'-(3'!*32(fC)!0)!*&!;C-(fC)!v.!F3C1'R)-!
?38,)71C')!‘>r('8)14(4C0).!*&!B1)CW)!)4!-)-!;3<)'-w.!#P@#`!c&'W()1E!

"#P#$ /'01)&44&!DE!NIJ#IO.!t!/'!eW)1W()H!3'!D&4,);&4(8-!&'0!DC-(8!v.!+)-B1‰8,-W)1&'-4&*4C'2!t!s()!0)'T)'!H(1!DC-(T‡!@!
V3;B3-(431(-8,)!C'0! ;&4,);&4(-8,)! ])1-B)T4( W)'!v.!a4C0(3!=˜1!5*)T413'(-8,)!DC-(T!0)1! l38,-8,C*)!=˜1!DC-(T!A&1*!
D&1(&!W3'!s)7)1.!I`!'3W);71)E !

"#PI$ /'01)&44&!DE!NIJ#IO.!t!e'!4H3!3B)'!;&4,);&4(8&*!B137*);-!('!;C-(8!4,)31<9!:C2*)0)!-B)841&*!83'c)84C1)!&'0!0(-81)4)!
B,&-)!1)41()W&*!v.!^u!%1)-0)'.!I`!'3W);71)E!

"#PP$ /'01)&44&!DE!NIJ#IO.!t!u'!-C1W3*!-C1!*)-!;30n*)-!;&4,R;&4(fC)-!0)!*&!81R&4(W(4R!)4!0)!B138)--C-!832'(4(=-!v.!aR;('&(1)!
D&DC}.!-R&'8)!-C1!*)!;30n*)-!;&4,R;&4(fC)-!)4!83;BC4&4(3'')*-!0)!*&!81R&4(W(4R!v.!U?A/D.!#I!384371)E!

"#PL$ /'01)&44&!DE!NIJ#IO.!t!:31;&*(-&4(3'!&*2R71(fC)!)4!1)B1R-)'4&4(3'-!2R3;R41(fC)-!)'!;C-(fC)!v.!-R;('&(1)!0C!D/]De.!
e1*R&'-.!IM!c&'W()1!

"#PQ$ /'01)&44&!DE!+)-B1‰8,-W)1&'-4&*4C'2! js()!0)'T)'!H(1!DC-(T‡!@!V3;B3-(431(-8,)!C'0!;&4,);&4(-8,)! ])1-B)T4(W)' |[ !
I`E! G3W);7)1! IJ#I! C;! #Q9PJ.! a4C0(3! =˜1! 5*)T413'(-8,)! DC-(T! 0)1! l38,-8,C*)! =˜1! DC-(T! A&1*! D&1(&! W3'! s)7)1!
%1)-0)'! ?&C;! s! PE#`E! /W)8! *&! B&14(8(B&4(3'! 0rU;;&'C)*! /*71)8,4! N^u@%1)-0)'O.! D31)'3! /'01)44&! NU?A/D! ]&1(-O.!
A,1(-43B,! D&''! Nl=D @%1)-0)'O.! D&6(;(*(&'! D &16! N^u@%1)-0)'O.! ^,3;&-! G3**! N5aDCA.! \&18)*3'&O.! :1&'b! D&14('!
e*71(-8,!Nl=D@%1)-0)'O.!^37(&-!a8,*);;)1!N^u @%1)-0)'O.!a4)=&'!a8,;(04!N^u@%1)-0)'O!!

"#PM$ /--&<&2.!+E.!V)<'34).!^,)!Q4,!U'4)1'&4(3'&*!a<;B3-(C;!&'0!^,)!L4,!a4C0)'4 @e12&'(b('2!U'4)1'&4(3'&*!D('( @A3'=)1)'8)!
3'!U'=31;&4(3'!5*)8413'(8-!a<-4);-!! @!A5?U5a@+Ae5##.!^3,3TC!u'(W)1-(4<!a)'0&(.!IL!=RW1()1!IJ#I!!

"#PK$ /--&<&2.!+E.!83'=R1)'8)! )4!B)1=31;&'8)!eD&6.! /813--!4,)!+1)&4!%(W(0).! lC;&'!@!;&8,(')! (;B13W(-&4(3'-! s31T-,3B.!!
e'&--(-!AC*4C1&*!A)'4)1.!/4,n')-.!#` @I#!e8 4371)IJ#I !

"#P[$ /1-,(&! A3'4! &'0! /1'&C0! %)--)('E! t !S339;1+:;<4G$ 5.$ 9+$ ,7<27:A;.$ 5.$ 9`;4O<A2+:;<4$ +-$ :A+;:.2.4:$ 5-$ G;,4+9$ +-5;<$i^$
a<;B3-(C; !9!^1&'-B314!3B4(;&*!)4!2R3;R41()!0)!*w('=31;&4(3'E!Ul].!]&1(-.!#J!=RW1()1!IJ#IE!

"#P`$ /1-,(&!A3'4E!t!DC-(8&*!a<'8,13'<!vE!U'!A3;BC4)1@lC;&'!U'4)1&84(W)!])1=31;&'8)!a<;B3-(C;E! u'(W)1-(4<!A(4<!>3'03'!
NuA>O.!FC('!IJ#IE!

"#LJ$ \1)--3'!F)&'E! "+"-o$ ?$"+:B72+:;b-.GZ$"-G;b-.$.:$#.9+:;<4$+-j$+-:A.G$5;G1;39;4.G^!?)'83'41)-!0C!?R-)&C!G&4(3'&*!0)-!
a<-4n;)-!A3;B*)6)-!N?GaAO.!an4).!PY#JYIJ#IE!

"#L#$ \1)--3'!F) &'E!)B.$1<23<G.AL3A<,A+22.A$0$R<23-:.AL+;5.5$1<23<G;:;<4^!A3'=R1)'8)! ('W(4R).! /8&0R;()!0)!DC-(fC)!0)!
A1&83W().!]3*32')E!#PY#JYIJ#IE!

"#LI$ \1)--3'!F)&'E! c" LRB+4:$0$R<4:Ap9.$5-$GE4:B7:;G.-A$RB+4:$5+4G$c3.4"-G;1E!/4)*()1-!0C!:31C;!U18&;.!I`Y##YIJ#IE!
"#LP$ \1)--3'!F)&'E! (-33<A:G$3<-A$9+$G.,2.4:+:;<4$.:$9`+4+9EG.$5.G$G7b-.41.G$2-G;1+9.G$5+4G$c3.4"-G;1E!aR;('&(1)!D&DC}.!

U18&;.!KY#IYIJ#IE!
"#LL$ A,&b)**)! \E.! +(&W(443! FE@>E.! >&--n2C)! FE.! d(**&'(! AEE!]13c)84(3'@0R7&4! •A30)71)&T)1! 9! /*&'! ^C1('2ŽE!%R7&4! 312&'(-R! B&1!

*wU'-4(4C4!l)'1<!]3('8&11R!&C!8('R;&!>)!+1&'0!/84(3'.!#K!0R8);71)!IJ#PE!
"#LQ$ A3'4!/E.!+(&W(443!FE@>E.!58,)W)-4)!FE!/'4)-83=3E!U'4)1W()H!-C1!*&!H)7!1&0(3!)'!•C&01(W(C;!N0(==C-R!*)!K!c&'W()1!IJ#IOE!
"#LM$ A3'4!/E.!+(&W(443!FE@>EE!%C!4);B-!!R81(4-!&C!4);B-!B130C(4E!A3**3fC)!•]130C(1)!*)!4);B-Ž.!#L!_!#Q!cC('!IJ#I.!U18&;!@!5Ga!@!

]3*<4)8,'(fC).!]&1(-E !
"#LK$ %3H)T! +E.! +(&W(443! FE@>E! )4! >3'23! +EE!^C1('2! &C1&(4! #JJ! &'-E! ?)'83'41)@0R7&4! 312&'(-R)! B&1! *w&--38(&4(3'! •\&1! 0)-!

a8()'8)-Ž.!K!'3W);71)!IJ#I.!A&=R!0C!]3'4!G)C=.!]&1(-E!
"#L[$ +(&W(443!FE@>E.!G3'@a4&'0&10!DC*4(-)4E!>)4r-!U;&2(')!4,)!:C4C1!Nc3C1'R)-!)'!*r,3'')C1!0)!F)&' @]()11)!\&'•41)OE!?)'')-!9!

G3W);71)!IJ#I !
"#L`$ +(&W(443! FE@>E.! aB(8,)1.! /EE! D+a! ^C431(&*E! aB)8(&*! a)--(3'! NL! ,3C1-O! &4! u'83'W)'4(3'&*! A3;BC4&4(3'! &'0! G&4C1&*!

A3;BC4&4(3'!NuAGAwIJ#IO.!P@K!a)B4);71) !IJ#IE!N&73C4!LJJ!-*(0)-OE!
"#QJ$ +(&W(443!FE@>E!]1321&;;&4(3'! -B&4(&*)!9!&BB*(8&4(3'!q! *w&'&*<-)!0)-!83'4)-!0)!=R)-! )4!q!*w&'&*<-)! ;C-(8&*)E!U]/A.!G&'8<!

;&1-!IJ#IE !
"#Q#$ >RW<.! \E.!A3'=R1)'8)Y/4)*()1!AeD]?edUa/^UeGa!@!U;B13W(-&4(3'!^)8,'3*32()-!=31!4,)! ])1=31;('2! /14-! q! *ru'(W)1-(4R!

A3'8310(&.!D3'41R&*.!;&(!IJ#I!
"#QI$ >RW<.!\E.!A3'=R1)'8)!/13C'0!&83C-4(8-!&'0!-<'4,)4(8!-3C'0!q!*r/8&0);()!0)!DC-(fC)!0)!A1&83W().!IJ#I!
"#QP$ ])4(434!FE!)4!DE!/'01)&44&!NIJ#IO.!t!%R;&18,)!-41C84C1&*)!)4!&BB138,)!B,R'3;R'3*32(fC)!-3'4@)**)-!('83;B&4(7*)- !‡!v.!

aR;('&(1)!;&;CB,(.!5Ga.!L!=RW1()1E!

Participation ˆ des jurys de th•se et de HDR  

Rapporteur  
"#$ FE@>E!+(&W(443E!?&BB314)C1!-C1!*&!4,n-)!0)!F3-R!%&W(0!:)1'&'0)b!IJ#I!Nu'(W)1-(4R!0)!D&*&2&.!5-B&2')OE!
"I$ FE@>E!+(&W(443E!?&BB314)C1!-C1!*&!4,n-)!0)!l)8431!:)1'&'0)b!IJ#I!Nu'(W)1-(4R!0)!?)'')-!#O !
"P$ J.@L.	Giavitto.	Rapporteur	sur	la	thèse	de	Marco	Obrovac	2013	(Universit	́e	de	Rennes	1),	!
"L$ FE@>E!+(&W(443E!?&BB314)C1!-C1!*&!4,n-)!0)!/T1&;!/c3C*(!IJ#P!Nu'(W)1-(4R!0)!G&'4)-OE!
"Q$ FE@>E!+(&W(443E!?&BB314)C1!-C1!*&!4,n-)!0)!F&(;)!/1(&-!IJ#K!Nu'(W)1-(4R!0)!\310)&C6OE!!
"M$ !FE@>E!+(&W(443E!?&BB314)C1!-C1!*wl&7(*(4&4(3'!0)!/1'&C0!\&'3-!IJ#P!Nu'(W)1-(4R!0)!]&1(-!#!@!>&!a3173'')O!
"K$ FE@>E!+(&W(443E!?&BB314)C1!-C1!*wl&7(*(4&4(3'!0)!?);(!%3C)'8)!IJ#Q!N583*)!0)-!D(')-!0)!G&'4)-O!
"[$ A3'4.!/1-,(&!9!?&BB314)C1!0wl%?!0)!AR01(8!:RW344)!Nu'(W)1-(4R!0)!G(8)O!
"`$ A3'4.!/1-,(&!9!?&BB314)C1!0wl%?!0)!\1C'3!\3--(-!Nu'(W)1-(4R!0)!?)'')-O!
"#J$ +E!/--&<&2.!1&BB314)C1!0rl%? !0)!D&4,()C!+(1&C0!D&1-!IJ#M!



! !"#$%%&'$()"( !

$
*+,-.$/ $0$1+23+,4.$5678+9-+:;<4$'=&>$?$'=&@$ $ 32 
/73+A:.2.4:$5678+9-+:;<4$5.$9+$A.1B.A1B. 

"##$ +E!/--&<&2.!1&BB314)C1!-C1!*&!4,n-)!0)!]&C*(')!D&H3C&0!Nu'(W)1-(4R!0)!\31)0)&C6O.!cC('!IJ#K!
"#I$ +E!/--&<&2.!1&BB314)C1!!-C1!*&!4,n-)!0)!D&C1(8(3!^313!u'(W)1-(4R!\310)&C6!#!.!IJ#IE!
"#P$ /23'.!AE!?&BB314)C1!-C1!*&!4,n-)!0)!5E!+,3;(!u'(W)1-(4R!]&1(-!aC0.!0)8);71)!IJ#IE !
"#L$ Agon C. ?&BB314)C1!-C1!*&!4,n-)!0)!Bruno Zamborlin, Goldsmiths University of London et UPMC 2014.!

Examinateur  
"#Q$ FE@>E!+(&W(443E!56&;('&4)C1!-C1!*&!4,n-)!0)!D&1();!D(*&0(!A,&&7&')!IJ#L!NaCBD)8&O.!!
"#M$ FE@>E!+(&W(443E!56&;('&4)C1!-C1!*&!4,n-)!0)!a)12(C!UW&'3W!IJ#Q!Nu'(W)1-(4R!0)!A1)4)(*O!
"#K$ FE@>E!+(&W(443E!56&;('&4)C1!-C1!*&!4,n-)!0)!a(;3'!D&14()*!IJ#Q!Na3B,(&!/'4(B3*(-O!
"#[$ FE@>E!+(&W(443E!56&;('&4)C1!-C1!*&!4,n-)!0)!D&4,(-!\)123;(!IJ#M!Nu]DA!)4!D(*&'!\(83fC&O!
"#`$ FE@>E!+(&W(443E!56&;('&4)C1!-C1!*&!4,n-)!0)!D&14('!]34()1!IJ#K!Nu'(W)1-(4R!0)!A1)4)(*O!
"IJ$  F)&'! \1)--3'.!D);71)!0C!cC 1<!0)! ^,n-)! 0)!FC*()'!%)73W).!5l5aaE! t! /BB138,)!0)! *&! ;C-(fC)! ;30&*)! )4!41&'-;(--(3'!

31&*)!0)!*&!;C-(fC)!,('03C-4&'()!&C!-)('!0)!*&!0<'&-4()!0)-!?&c&;!vE!KY#IYIJ#QE!
"I#$ +R1&10!/--&<&2.!;);71)!NB1R-(0)'4O!0C!cC1<!0wl%?!0)!D(T,&(*!D&*4.!*)!L!=RW1()1!IJ#Q!q!a41&-73C12!
"II$  +R1&10!/--&<&2.!;);71)!NB1R-(0)'4O!0C!cC1<!0wl%?!0)!D3'0,)1!/<&1(!IJ#M !
"IP$ +R1&10!/--&<&2.!;);71)!0C!cC1<!0wl%?!0)!F)&'!\1)--3'.!IJ#K !
"IL$ +R1&10!/--&<&2.!;);71)!0C!cC1<!0)!4,n-) !0)!%(;(41(!\3C8,) .!IJ#K!
"IQ$ +R1&10!/--&<&2.!;);71)!0C!cC1<!0)!4,n-) !0)!A,&1*)-!0)!]&(W&!a&'4&'&.!IJ#M!
"IM$ +R1&10!/--&<&2.!;);71)!0C!cC1<!0)!4,n-) !0)! :UW3-!D&'(&4&T3-.!IJ#I!
"IK$ /23'.!AE!FC1<!0)!*&!4,n-)!0)!/E!/1(-4(b&7&*!583*)!]3*<4)8,'(fC).!384371)!IJ#IE!!
"I[$  /'01)&44&.!D.!;);71)!0C!cC1<!0)!4,n-)!0)!F3-R@>C(-!\)-&0&.!D&01(0.!#Q!cC(**)4!IJ#Q!!
"I`$  /'01)& 44&.!DE!;);71)!0C!cC1<!0)!4,n-)!0)!\1(&'!\);;&'.!/&*7312!P!;&(!IJ#KE! !
"PJ$ F)&'! \1)--3'.! ;);71)! 0C! cC1<! N)6&;('&4)C1O! 0)! *&! 4,n-)! 0)! F3-R! :1&'8(-83! \)1'&7)C! \1(3')- !!u'(W)1-(4R! 0w/*(8&'4).!

5-B&2').!IJYJKYIJ#KE!!

Fellowships, mobilitŽ  

"#$ F)&'!\1)--3' !9!:C*71(2,4!W(-(4('2!-8,3*&1.!AGD/^!uA!\)1T)*)<.!IJ#M!
"I$ >R3B3*0!A1)-4)*.!^5/D!],%!=)**3H-,(B.!/U!>&7.!^3T<3!u'(W)1-(4<!IJ#K!
"P$ ]()11)!^&*734.!a&TC1&!],%!=)**3H-,(B.!^3T<3!u'(W)1-(4<!IJ#Q!
"L$ ],(*(BB)!5-*('2.!A,)18,)C1!('W(4R.!D8+(**.!D3'41R&*.!IJ#L!
"Q$ D31)'3!/'01)&44&!:)**3H-,(B!q! *ruaU/a!NU'-4(4C4!0rR4C0)-!&W&'8R)-!0)!a41&-73C12O!B3C1!*)!B13c)4!aDU?!Na41C84C1&*!DC-(8!

U'=31;&4(3'!?)-)&18,O.!)'!83**&731&4(3'!&W)8!*rU?D/.!*)!+?5/D.!*&!l5/?@A3'-)1W&43(1)!0)!a41&-73C12!)4!a^Da!

9. Enseignements (2012-2017) 

"#$ D31)'3! /'01)44&.!F)&'! \1)--3'! 9!D3 0C*)! t!D30n*)-! ;&4,R;&4(fC)-Y('=31;&4(fC)-!B3C1! *&!81R&4(3'! ;C-(8&*)! v.!D&-4)1!
/a^!N/14.!a8()'8)!)4!^)8,'3*32()O.!]l5>D/YUG]!+1)'37*) !

"I$ D31)'3!/'01)&44&!9!D&-4)1!/^U/D.!DC-(83*32()!A3;BC4&4(3')**)!Nu5!:3'0&;)'4&C6!B3C1!/^U/DO!
"P$ D31)'3!/'01)&44&!9!D&-4)1!/^U/D.!D30n*)-!;&4,R;&4(fC)-!B3C1!*w('=31;&4(fC)!;C-(8&*)!
"L$ /'01)&44&.!DE.!DI!/^U/D!.!DC-(fC)!/*231(4,;(fC).!D&-4)1!/^U/D.!u5!Dad.!'3W);71)!IJ#P !
"Q$ /'01)&44&.!DE.!DI! /^U/D.!U'4130C84(3'!q! *&!DC-(83*32()!A3;BC4&4(3'')**).!D&-4)1! /^U/D.!u5!Dad.!384371)! -)B4);71)!

IJ#P !
"M$ D(T,&(*!D&*4!9!D&-4)1!/^U/D .!DC-(83*32()!A3;BC4&4(3')**)!Nu5!:3'0&;)'4&C6!B3C1!/^U/DO!
"K$ /23'.!AE.!5-*('2!]E!DI!/^U/D.! u5!U'=31;&4(fC)!DC-(8&*)!
"[$ /23'.!AE.!5-*('2!]E!DI!a^>.!u5!]&1&0(2;)-!0)!]1321&;;&4(3'!A3'8C11)'4)E !
"`$ 5-*('2.!]E!D#!a^>!x!]1321&;;&4(3'!A3'8C11)' 4)!?R&84(W)!?RB&14()!NLJ,!8,&fC)!&''R)!0)!IJ#L!q!IJ#KO!!
"#J$ 5-*('2.!]E!>P!u]DA!x!U'4)1@3BR1&7(*(4R!0)-!*&'2C&2)-!NLJ,!8,&fC)!&''R)!0)!IJ#L!q!IJ#KO!!
"##$ 5-*('2.!]E!D#!a^>!x!%RW)*3B);)'4!0wC'!*&'2C&42)!0)!B1321&;;&4(3'!NLJ,!8,&fC)!&''R)!0)!IJ#L!q!IJ#KO!!
"#I$ 5-*('2.!]E!>P!u]DA! x!]1321&;;&4(3'!31()'4R!37c)4!NLJ,!8,&fC)!&''R)!0)!IJ#L!q!IJ#KO! !
"#P$ 5-*('2.!]E!DI!/^U/D! x!U'-)14(3'!]13=)--(3'')**) !
"#L$ 5-*('2.!]E!D#!a^>!x!]13c)4!/'013(0!NIJ#L!x!IJ#KO!
"#Q$ 5-*('2.!]E.!DI!/^U/D.!u5!]13c)4!('4)10(-8(B*('&(1)! !
"#M$ FR1R;()!+&18(&!9!A3'8)B4(3'!)4!5W&*C&4(3'!0)-!a<-4n;)-!U'4)1&84(=-.!D#YDI!u'(WE!]&1(-!aC0E!NIQ,O!
"#K$ A3'4.!/E.!DI!/^U/D!u]DA!]&1(-!M!Y!U?A/D!.!D&8,(')!>)&1'('2!=31!DC-(8!
"#[$ +(&W(443.!FE@>E!9!aB&4(&*!Ae;BC4('2.!;30C*)!0)!#M,!&C!;&-4)1!('=31;&4(fC)!0)!*wu'(W)1-(4R!0)!A&*(E!!
"#`$ \1)--3'.!FE!DI!/^U/D! u]DA!]&1(-!M!Y!U?A/D.!;30C*)!t!81R&4(3'!;C-(8&*)!83'4);B31&(') !v!!
"IJ$  \1)--3'!FE!s31T-,3B!eB)'DC-(8.!AU?DD^!Y!D8+(**!u'(W)1-(4<.!D3'41R&*!NIJ,YLc3C1-O.!IJ#IE!
"I#$ \1)--3'!FE!s31T-,3B!eB)'DC-(8.!AGD/^!Y!uA!\)1T)*)<.!ua/!N#I,YPc3C1-O.!IJ#PE!
"II$  \1)--3'!FE.!/'01)&44&!DE!s31T-,3B!eB)'DC-(8YD&4,^33*-.!/813)!+1)'37*)!NP,O.!IJ#LE!
"IP$ \1)--3'!FE.!\3C8,)!%E!s31T-,3B!eB)'DC-(8.!G31H)2(&'!/8&0);<!3=!DC-(8!NL,PJO.!IJ#LE!
"IL$ \1)--3' !FE!s31T-,3B!eB)'DC-(8E!AU55!]&1(-!A3'4);B31&1<!DC-(8!A1)&4(3'!&'0!A1(4(fC)!]1321&;!NI6P,O.!IJ#LE!
"IQ$ \1)--3'!FE!s31T-,3B!eB)'DC-(8.!AGD/^!Y!uA!\)1T)*)<.!ua/!NM,YPc3C1-O.!IJ#ME!

!!


