"HES%"R" (B)

I "#$%&() #(

" H#P%&EH* +* (
+%,-"./%0.#$12324(-05(6032"#0/%0.-4(60720%%"207
8023%"&2.9(#$(:-&&-;)<&%..&(=¢>%44
=#>%44'(:-&&-;)<&%..&'(8P@

1M1 "$%0$&

X HS'() () FHSHEH) |, "$,&-&HSW&'( )
/0! *12345678
173579)7:)<6=7>7?<@IBI0 B'(&)"*'+&,(-&. (*/0(12(3,+&.( 4'(22/'(458&67(2&$%8%8

F'::2/3,3'0(GBH#$%8%6"# ())*)) +H#&" '-J0 12*82" %&&*$'I"H#32*&* 145%#E*2)'6)Y6#T"
85+3&2"+OTH* Y304 <*Q)=2++#&)
E-*:0/G&H/+&I7@7J0K37/J5&I&BFB
+4>5C9)7:)*8D68CCIGAIPOIR(L) * +&, (-&.(*/0(12(3,+&.(4'(22/'(4  5&67(2&$%%S$
9 B=E5%),1D/-425&9R.
9,:32/M:&7<2::G&9;%"2" '9'"=@5*$'(237'A4) & &
E-*:0/G&62/012&8((0/5&N;BFS
+4>5C9)7:).36C83C)A+0'@IB)+8.(4'(22/'(4 5867 (281448
0,3'0(,+&)2(3/,+&P(*2/:'3@5&)<7(4+5&28Q,
9,:32/M:&7?<2::BBE&Yo+9&*'>*9206#7 19 @93%&4' (HO54)%)" 1"+ @")%&*'-2"=H#$ D&2=3&=2*)
E-*:0/G&6F57(48)<,(45&L<BEB
E43<C=79)7:).36C83C)AE®RI0B3/7; 3'0(&.(4'(22/ (45867 (2&IH#E&T
0,3'0(,+&U7(+(&P(*2/"3@&0>&N:'2(;2&,(-&?2;<(0+04@58 U7 (+'&&2,'Q,(
S0(0/:82<2:" - GBAHO+%3'>29:%"2" 'A&2=385D85Y "#)%] TJ [0.2(] TI [0.2( TI[TQ q0.24 Tm /F6

I#$%&



$>>73645C)#<469):79)!735794=). 24 BE2%!" 08/ Z!"$5&F2X,/312(3&0>&) *'+&,(-&
(*10(12(3,+& .(4'(22/'(45&P(*2/:'3@&0>&9,:,;<7:233:&Y0Q2++5&9,:,;<®233:

$>>7364587:C>>798#" %' VW68"Z$! 5&F2X,/312(3&0>&)*'+&,(-&.(*'/0(12(3,+&.(4'(22/'(45&
P(*2/'3@&0>&9,::,;<7:233:&Y0Q2++5&9,::,;<7:233:

16>6568D)$>>73645C); 97 E&HXBT"I TW0\"$8)0F5R42&0A&22/'(45&0,3'0(,+&)<7(4

YHS%&



OHS'M"+*59#$'A*3=2%8&4

" HE%&



[& FM//) O2P)B&E&-"3,(3&-,1,428&,::2::12(3&123<0-&>0/&2 f@2/&;01X0:'32&: @:321:8
7:'(4&2+2;3/01,4(23";&Q,*2R&2#95" ' 8#7 Yol **2%# 7'<*3? BRED) ). &Z\&ABCG.
I RT%e&-0%B!%!T"iB;0(D7'+-1,3B$%%\B®H#B %Yo

]& FM/F h075&B5&EB&)<,05&UB&?",(5&OB&Y THRIBRX:GR&V , (45&E(&2fX2/'12(3,
:37-@&0(&3<2&;0(;/232&<@-/,3'0(&X/0;2::&7:' @2H)BE@D2/&0X3",&321X2/,3
:2(:0/:B&*9)=2*+*#8e&[|G&!YB$e&-0'G!%B!%! T"iB12,:7/212(3B$%!$B06!B%:

T& FM/§ O2P)%8)B&O0'2K/2;J'5&bB&E(:,/'5&BF-4+8&/21032&:2(:'(4& @:321&>0/&
3/,(:X0/3,3'0(&'(>/,:3/7;37/2&'(:X2;3'0(&,(-&10( 30/ (45:@#3*$'/*)*923?"

%# (@ @5%*$'(28%,%3%95' G L THEBAYEZE&-0!GB! % %\"HIBR [$R
Z1%8\Rk!! &

\& FM/l) h075&B5&EB&)<,05&UB&?",(5&0OB&Y THRNEEX-&GB&Y ,(AB&E&(0*2+
b,D/@ 2/03&>'D2/&0X3";&321X2/,37/2&:2(:0/&21D2--2-&'(30&L0/3+,(-&
;0(;/232&>0/&2,/+@&,428<@-/,3'0(&<2 REIZR BEBR-38=2%)' OH$ AL&'S$
AICG&RH|[e&)'G!%B!$#8#":::B$%! ZBI$SBIB %!

8& FM/) O2P)%&IB&I0@,;'5&bBSB&V7B&E&X,/,123/";&:37-@8&0>&3<2&3/,(:'2(¢
2+2;3/01,4(23",&/2:X0(:2&0>&_IFU XX 2-&;0(;/232&; @+'(-2FPpR23?7' %'
J'#$%)&2=38&%:;*'8;95=9&8BLIBSTeH[&AZCC & &
-0'G%B!%8%"%#Z[#8[\B$% BHIBERB

#& FM/NV h075&|B5&?B&N;<1'-335&FB&L2/+02BBE BB LTBEY ,(4&A$%!|C5&
00(-2:3/7;3'*2&;0//0:'0(&-232;3'0(&7:'(4&>DXB';&X<030,;07:3",&42(2/,8
<*Q)=2*+*#&T $e&\BY%&-0'@&B!%! T"6B9.ENPCc.9.0?B$%![B!!B%%[

1%&FM/W V(4 589888520 (5888 73400 258B&?, (5&HB<',(4 , N@(3<2::&0>&
L<030:Q'3;<,D+2&9,4(23",&l87++2/0:012&S@D/'-&0,(01,32/',+:&>0/&
L2/1'33'*'3

&H%&






$H&FMF)V I'0(-'5&EB9B5&gB&?,(4586B8&N<075&|B& 7058CB&V7586B&MMINCRB
N3/7;37/,+&,+3<&10('30/'(480>&,&D/'-42&7:'(4&>'D2/&0X3":&:2(:5E&32
A&2=38=295'M*95& ?'<"HOBRIIHBT* Yo* B

Z9&FMF)N O2P)%8.gB&?,(45&NB&M'(,@,J,5&6B&YV,(45&Y ,:2/ EHOKABLZEE*
10('30/'(480>&,&:322+&C,'+/0,-&D/-42&7(-2/&3/,>>": &IBEYEB&
CHE*2HILY B2 2% Yo B

Z1 &FMF)

) "H#$%&



Il & FM//)

1$ & FM//)

17 & FM//)

I[ & FMI/)

] & FM/F

NO+,J5&=ByBSRBR2+2;3/82,:7/212(3&,(-&9 0-2+'(4&0>&)212(3'3'07:&)01X0:'32¢
L,(2+:&P:(4&,&)0,f +&L/0D2B&BABROCE'A+928& ' A&2=38=2*)UIBSIENM&F'2405!
)Ee&0'G&IBI!\"I$BS\$[Z# &
O2P)%BRIO@,;'BR0123/:&E(,+@:"&>0/8&3<2&N'K28&.:3'1,3'0(&0>&N7D:7/>,:2&
F2+,1'(,3'0(&'(&2/,(:'2(3&.+2;3/01,4(23",&c2:X0(:2B&EBLEA0CE A+92&!
A&2=3&=2*)UJBS'I"BAN, (&F'2405840' G&!%B!!\"I$B88% 1B
O2P)UBBF'2+2;3/:&-2,1X+'>":, 3E&LT+3'X<,:2&;212(3'3'07:&:01X0:'32:&'(8&3<2&
>2a72(; @&/, (42&0>&%B]W[B]&. (BKBEE(EBR%395'CH)=59&%"#!"#BLSS@RE
-0'G1%B!1%#" =)B$%6! BJ#H#T & #
O2P)%B.SB&V,(458SB&Y 7TB&F2(0":(480>&?' 12&F 01, (&C2:X0(:2:&' (&V'[2+2::&N
023Q0/J8>0/&3<2&N3/7;37/,+&S2,+3<&90('30/'(4&0>&?/,(:X0/3,3'0(&=(>/02rB 87
A@2%H#7 A%+ GRAMN"E)95& X XBREE SA=NIOGHZ%TZB R &

Y, 5& R 5&BB&C2(BE0)OBEN(' (4&,//, @&/,-/& @:321&>0/&D/-42&:7D:7/>,:28'1,4'(4
=(GR"3'AOC8'A+92&'A&2=38=2*)UJB8""#,

*"HE%&






748 FMIR

[%8 FM/R

9'(5&UB5&6B&HQ7:7?Q71,:'5&mBBE22858,) BLBRA0)R5&CO, -'-2&=.F&-232;3'0(&
7:(4&:TD:7/>,:2&'1,4'(4&/ -1&.,(-&/03,/@ &PEM5Q2{GA0CS\| X L'B*&*38%6"# O#S'
A UHT™ '<Y#*)L'SF@5")%;*WP_*3&%;*)L'9#$'WP)3=2*$ ERITXE/INR | +3'10/
9Fe&-0'GEB!IN"I$BS$$$Z[[] &
?,(458gB58)B&F758|BAVa(IORBED ('3282+2 R Z+,3'0(8&0>&,8(2Q&7+3/,:0(;&>'D?
0X3":&:2(:0/&7:'(4&40+-&(,(0;01X0:'32585€28)"#%3)',"2' JBE'X B&E12/";,(&NO;'23(
>0/&00(-2:3/7;3'*2822:3'(4&AENO?C5 SBTBE S,

, #3%&



12& FM/T)

I &FM/N

F733,5&NB5&LB&7/7X5&CBE&_0(-+258%BIBEHRAES &L D2/&HX 3 &N2(:'(4&
22;<(0+04'2:8&>0/&N3/7;37/,+8&S2,+3<&90('30/ (48.0>&P(-2/4/07(-&=(>/GIEBB25
J'2&7' (+*2%39# A"3%*&4' "2 E2*#3725%)) E*32#"5"74'SJ(AEE Th) SBZTA?"6&9, /B!
$] RB#5&L,+1&NX/ (4:58E
2,(458gB5&NB&M'(,@,J,5&6B&V, (45& SBR) REER&N<075&]B& 705&jB&V, (458
F232;3'0(&0>&4/07(-&103'0(&'(-7;2-&X'X2&-2>0/1,3'0(&7:'(4&,8&:2(; (4&32(R4Z5&:
[a"" (#H#=95'/*;%*1'02"72%)) c=9#&%&9&%:*

I- "#$%&



'1,4'( 45&=(R%'A0CS'A+92& ' A&2=38&=2"EEBB&![#$%\5&9,/;<&$SWST5&-0'G&
196B!1\"I$B$]8[8%6HE:

T\& FMF) 1'0(- SEBOBRR. 7(HBB&h<EIB&?,(ABBE._<,(-BBE_0X+BB&S,(( HBBE="RED)
O2%BR&V, (4 5RX3':,+8&>'D2/&:2(: (4832f3'+2&>0/&321X2/,37/2&(-&:3/,'(&-:3/'D73:
12,:7/212(3 5&=(283'A0C8'A+92&'A&2=3&=2*EEIBB&!|#$%6\589,/: <& SSWSTB&-(
196BIN"I$SBSH]Z\ &

' B¢ (+Yysan ((

JC36?6CHBNO?&b,; 7+3@&EQEEBX';,(&N0;'23@&0>&00(-2:3/7;3*2&722:3'(4&AENO?C5&
)0+71D7:5&HSEME/ &

-432=5@)$1Z658%(324/,32-&P("*2/:'3@&L/04/,1& A=PLC5&N37-2(3&/2¢B(ALI@29/B&=-,<0&
HX2/,3'0(:&H>>"25&F2X,/312(3&0>&.(2/4@&AFH.C5&V,:<'(43OKERIFB)B5

1784=1),C653<)$X498>0/8073:3,(-'(4&/2:2,/;<&X2/>0/1,(;2C5&F2X,/312(3&0>&) *'+&,(-&
(*10(12(3,+&.(4'(22 I'(45&P9,::&Y0Q2+FBRS

-432=5@)$1Z658%(324/,32-&P(*2/:'3@&L/04/,1& A=PLC5&N37-2(3&/2;'X'2(3G&9/B&?,";<'&E:<5&=-
HX2/,3'0(:&H>>";25&F2X,/312(3&0>&.(2/4@&AFH.C5&V,:<'(4 JOKE&FB)B5

-432=5@)$1Z6>POPB0/:&Y2,-2/:<'X&N;<0+,/:<'X&>0/&P(-2/4/32;5&N37-2(3&/2;'X'2(3G&9:B&
?2<239@,3002&N2'(5&V?NEAE-*,(;'(4&V012(&'(&?/,(:X0/3,3'0(C5&10:30(&) <, X 3HEEBE S8

-432=5@)$1Z658%(324/,32-&P(*2/:'3@&L/04/,1& A=PLC5&N37-2(3&/2;'X'2(3G&9/B&M'23&Y 258=-,
HX2/,3'0(:&H>>"25&FH.5&V,:<'(430(5& FBYBHE&.

-4325@)$1Z6°58P<28Y,Q/2(;28.*,(42+";,+&)<T/;<&AY.)C&)0117('3@&N2/*;2&N;<0+,/:<'X5&
N37-2(3&/2;'X'2(3G&9/B&?<7&U,5&Y,Q/2(;28&.*,(42+";,+&)<7/;<5& Y ,Q/2FNBRIES&

-432=5@)$1Z658P<2&ENO?&P(-2/4/,-7,32&b2++0Q:<'X&A:37-2(3&/2;'X'2(3G&9/B&M'23&Y 2C5&N:
12;'X'2(3G&9/B&M'23&Y25&E12/";,(&N0;'23@&0>&00(-2:3/7;3*2&?2:3'(4&AENO?CBR)0+71D7:E
FM/Q

-C==78&6,X,(&N0;'23@&>0/&3<2&L/0103'5&?&L/0103'0(&0>&2 TmTJ [0.2(0(&0>&2 TmTJ [0.2(0(&C

Il "#$%&



2<2&N:<0233+2/&N;<0+,/:<'X5&F2X,/312(38&0>&)*+&,(-&.(*/0

1%6#$%&



I' "#$%&



JCZ6CXGRAI8' R"=2#95",'-*"&*37#%395'9#$'-*"*#;%2"#+*#&95'8# 7 Yo#**2%

1&"#$%&






_941245C)#729>C>)%42D<5

1) "H$%6&



I* "Hg"



I+ "#$%&



0,3'0(,+&)2(3/,+&P(*2

I, "#$%&



$>>73645C)#<469):79)1735794=) FRBCB12(3&0>&) ' +&,(-&. (*/0(12(3,+&.(4'(22/' (H&

FM/R]FMBY/

-432=5@).C493<)#7GG655CC)A.59235294=)*8D6RCERIRDB/312(3&0>8) ' +&,(-&
(*10(12(3,+&.(4'(22/'(45& FM/SFM/T)

-432=5@).C493<)#7GG655CC)A*8Z6978GC854=)*8 DERETITEBRB2X ,/312(3&0>&) ' +&,(-&
(*10(12(3,+&.(4'(22/'(45& FM/RFM/S)FMAT

0%6<C>6>);97"C35)#7GGEBERES0(0/:&)0++24258 PFWEEPIC>CP5

IC?495GC85),6\949@),646>78V.JC?9C>CBRASEAD/,/'2:5EMMPIC>CE5

-432=5@).C493<)#7GG6YECK,/312(380>8) *+&,(-&. (*/0(12(3,+&.(4'(22/' (458 IP)FM/FP)
FM/L)

-432=5@).C493<)#7GG6HECK,/312(3809&<,(;,+ &4'(22/'(45&FMIL)

&

L0 '5<C9).C9Z63C)57)5<C)"86ZG9>65@
-432=5@).C8ABE2X,/312(380>8) *'+&,(-&.(*/0(12(3,+&.(4'(22/'(45&P9,::&Y OQRMIBE&
29C>C85

HTT916845 TR %o " =H#$O+*#&I5)" ' SHTYe#**2%6#7'S8. T'SFIRM/NFM/R.

,C3520C88; 064", . =H$O+*H#&I5)" 'SHTY#**206#7'S . 8T SERIM/NFM/RRE&

4956362488/ @*#M"'=)*BIBBMMPIC>CB5

169C3579)7:):4958C9><67>) AVBREAB2/(,3'0(,+&L,/3(2/:<'X:&r& ;< (425&H>>"2&0>& 3<2&L /0*0:35&

FM//[?9C>CB5
&

INVITED TALKS AND PRESENTATIONS (excluding conference presentatio

% #$%&



T& FMMN V('$%)&O#& # HE*)&2=38%6: &*)&YH T +*&P"$' "2' &7 Yott) @*3&Y0"H#" '3 #32*&*

%I#H$%&



$]&FM/Q VI9$O2'C+OTUHT™ 1" H32*&*

%H$Y&









