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Mathematics 
 
• Q&<,(8%*1!'/#!,#.,)%'&#*'!<,(.#--4!<,%&$,%02!7(,!$.$+#&%.!$*+!'#$./%*1!<(-'-!>/#,#!>#!

+(!*('!/$8#!&)./!#'/*%.!+%8#,-%'2!(*!'/#!.),,#*'!-'$779!Y#,#!>#!/$8#!'>(!$.'%(*-T!!
F$H!:(!-##;!$!>%+#!,$.#!,#<,#-#*'$'%(*!%*!'/#!<((0!(7!$<<0%.$*'-!32!.%,.)0$'%*1!*#>-!(7!
$00!*#>!+#<$,'&#*'$0!<(-'-!'(!#'/*%.!&%*(,%'2!*#'>(,;-9!
F3H!:(!#*-),#!7$%,*#--!%*!'/#!,#.,)%'&#*'!<,(.#--9!!"#!>%00!',%$0!'/#!)-#!(7!$!K$%,!
\#.,)%'&#*'!L<#.%$0%-'!%*!(*#!$.$+#&%.!$<<(%*'&#*'!,()*+!'/%-!2#$,9!:/#,#!/$-!3##*!
0(.$0!<)-/3$.;!$1$%*-'!'/#!)-#!(7!<#(<0#!>/(-#!#=<#,'%-#!%-!7$,!7,(&!'/#!+%-.%<0%*#4!
>/%./!%-!>/2!>#!$,#!%*%'%$002!<0$**%*1!$!.(*',(00#+!',%$0!(7!'/#!-./#&#!,$'/#,!'/$*!
>/(0#/#$,'#+!$+(<'%(*9!

!

• C*-),%*1!'/$'!(),!30$.;!)*+#,1,$+)$'#!$*+!1,$+)$'#!-')+#*'-!7##0!>#0.(&#4!$*+!<$,'!(7!
$!>%+#,!.(&&)*%'2!(7!30$.;!&$'/#&$'%.%$*-9!:/%-!&#$*-T!

F$H!C*-),%*1!'/$'!'/#!*#>!D0$.;!N(.'(,$0!L')+#*'-[!`#'>(,;!%-!$+8#,'%-#+!'(!$00!*#>!
$*+!#=%-'%*1!+#<$,'&#*'$0!,#-#$,./!-')+#*'-!
F3H!E+8#,'%-%*1!-<#.%7%.!'$,1#'#+!#8#*'-!a!-)./!$-!?/$0;+)-'!&$1$b%*#[-!UD0$.;!
G$'/#&$'%.%$*-!G(*'/V!$*+!'/#!)<.(&%*1!6(%*'!QGEcSGL!.(*7#,#*.#!UD0$.;!Y#,(#-!
(7!G$'/#&$'%.-V!'(!(),!)*+#,1,$+)$'#!-')+#*'-!
!

• C*-),%*1!>#!*),'),#!(),!DEGC!ML!.(00#$1)#-!$*+!#*/$*.#!'/#%,!.$,##,!+#8#0(<&#*'!32!
*(&%*$'%*1!'/#&!7(,!R?S[-!S#$+#,-/%<!M,(1,$&&#-!F#919!E..#0#,$'#!'(!S#$+#,-/%<H!
>/#*#8#,!%'!%-!$<<,(<,%$'#!7(,!'/#%,!.$,##,!-'$1#9!"#!.(&&%'!'(!&$;%*1!-),#!%'!%-!
.(*-%+#,#+!%*!#8#,2!,()*+!(7!'/#!<,(1,$&&#-9!

!

Physics and Astronomy  
!

• \$%-#!$>$,#*#--!(74!$*+!./$00#*1#4!'/#!<,#+(&%*$*'!>/%'#!$*+!&$0#!,(0#!&(0#!
,#<,#-#*'$'%(*!%*!'/#!MdE!.),,%.)0)&9!C8#,2!&(+)0#!'$)1/'!32!MdE!-'$77!'(!+#8#0(<!
<(,',$%'-!(7!#&%*#*'!-.%#*'%-'-!7,(&!)*+#,,#<,#-#*'#+!1,()<-!%*!'/#%,!7%#0+-!$-!,(0#!
&(+#0-9!M(,',$%'!%*7(,&$'%(*!>%00!3#!.(00#.'#+!32!'/#!N#<$,'&#*'!'(!#*-),#!+%8#,-%'2!$*+!
.(&<,#/#*-%8#*#--9!
!

• Q&<0#&#*'!$!M/N!3)++2!-2-'#&!$.,(--!'/#!N#<$,'&#*'9!E--%1*!*#>!M/N-!'(!$*!#=%-'%*1!
-#*%(,!-')+#*'9!:/#!3)++%#-!>%00!3#!<,(8%+#+!>%'/!$..#--!'(!CNQ!,#-(),.#-!$*+!
#*.(),$1#+!'(!)*+#,1(!',$%*%*14!#919!>%'/!,#1$,+-!'(!)*.(*-.%()-!3%$-9!C8$0)$'#!%&<$.'!
(7!-./#&#!>%'/!$**)$0!(,!3%@$**)$0!-),8#2-9!

!

• e##<!',$.;!(7!-<#$;#,!3$.;1,()*+-!&(,#!.(&<,#/#*-%8#02!$.,(--!'/#!N#<$,'&#*'9!
Q*.,#$-#!'/#!-/$,#!(7!-<#$;#,-!7,(&!DEGC!3$.;1,()*+-!$'!-#&%*$,-!$*+!()',#$./!'$0;-4!
$0-(!#=<0(,%*1!'/#!<('#*'%$0!'(!,#$./!()'!'(!10(3$0!)*%8#,-%'%#-!()'-%+#!'/#!',$+%'%(*$0!
</2-%.-!%*-'%')'%(*-!8%$!(*0%*#!-#--%(*-9!
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Institute of Materials Discovery 
!

• ?,#$'#!$!7(,)&!'(!,$%-#!$>$,#*#--!$&(*1!-'$77!$*+!-')+#*'-!(7!R?S!CNQ!<(0%.2!-(!
'/$'!'/#2!.$*!!)*+#,-'$*+!.)0'),$0!+%77#,#*.#-!$*+!)*+#,-'$*+!'/#!%&<(,'$*.#!(7!
,$.#!$*+!1#*+#,!#5)$0%'2!>/%./!&$2!3#!+%77#,#*'!%*!'/#%,!.)0'),#9!!
!
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• !E-!$*!()'.(&#!(7!-')+#*'@-'$77!+%-.)--%(*-4!#-'$30%-/!$'!0#$-'!(*#!$.'%8#!%*'#,8#*'%(*!
'/$'!.$*!3#!0(.$002!-)<<(,'#+4!-)./!$-!-'$77c-')+#*'!./$&<%(*!,(0#-4!&#*'(,%*14!(,!
7)*+%*1!7(,!+#8#0(<&#*'!$.'%8%'%#-9!

!

Statistics  
!

• "%+#*%*1!'/#!<((0!(7!$<<0%.$*'-!'/,()1/!-<#.%7%.!'$,1#'%*19!K(,!#=$&<0#4!32!0((;%*1!
%*'(!'/#!+$'$3$-#!(7!<,(7#--%(*$0-c1,$+)$'#-!$77%0%$'#+!>%'/!%*-'%')'%(*-!0%;#!\LL!$*+!
'/#!ELE4!>/(!%+#*'%72!'/#&-#08#-!>%'/!-(&#!7(,&!(7!#'/*%.!&%*(,%'2!!
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