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The CMS Muon  System [1] 
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Efficiency estimation [2]  
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Muon  reconstruction and  
Identification improvements 

"0/ V0(1VH2':$ ! $O,-$(,* ! ! .'2 ! &#;.-% ?'/:% K!%'( ! XYZZ! $S$(+)! .2'%! 0!)&:)0%C5$! '.! 10+0!
2$,'21$1! -(! +#$! 50)+! C02+! '.! +#$! @D>@!G&(N!2$,'()+2&,+$1! 3-+#! :'+# ! +#$! G&(V>! 0(1! G&(V@!
2$,'()+2&,L'( !05/'2-+#%)?!"#$!G&(V@!2$,'()+2&,L'( !-%C2'S$)!+#$!0S$20/$!$O,-$(,* !:* !>V@kN!
-(!C02L,&502!-(!$S$(+)!3-+#!#-/#!%&5LC5-,-+*!'.! C2'+'( V!C2'+'( !-(+$20,L'() !C$2!:&(,# !,2'))-(/ !
7C-5$&C9!\I]?!

UO,-$(,* !0)!0!.&(,L'( !'.!%&'(! C)$&1'20C-1-+*!
.'2 !%&'(! 3"!l!@D!̂$m!!

UO,-$(,* !0)!0!.&(,L'( !'.! +#$!(&%:$2!'.!
2$,'()+2&,+$1!S$2L,$)!.'2 !%&'(! 3"!l!@D!̂$m!
0(1!; R;!=!@?F!
!

E9L:/C8)0;)3):-* %
h$ !+#0(Q!+#$! AUGj!0,,$5$20+'2!1$C02+%$(+! .'2 ! -+)! $4'2+)!+'!C2'S-1$!0( ! $W,$55$(+! JbA! C$2.'2%0(,$! 0(1!+#$! A_B!
,'550:'20L'( !.'2 !+#$!'&+)+0(1-(/ !'C$20L'( !'.! +#$!A_B!1$+$,+'2?!n(!011-L'( N!3$!+#0(Q!+#$!!01%-(-)+20LS$!!1$C02+%$(+!!
'.!! ),-$(,$ N!!+$,#('5'/* !!0(1!!-(('S0L'( !'.!A'5'%:-0!7AgJAnUjAnTB9!.'2 !!+#$!o(0(,-05!)&CC'2+!C2'S-1$1?!

M% %&.) %2,"598)NO/C%F7PG% QAR%$S$(+!2$,'()+2&,L'( !0-%)! 0+!2$,'()+2&,L(/ ! 0(1! -1$(L.*-(/ !055!
)+0:5$!C02L,5$)! -(! +#$!$S$(+N!/S#SN!$5$,+2'()N!%&'() N!C#'+'() N!,#02/$1!#012'() ! 0(1! ($&+205!
#012'() N!3-+#! 0! +#'2'&/# ! ,'%:-(0L'( ! '.! 055! A_B! )&:V1$+$,+'2)! +'3021)! 0( ! 'CL%05!
1$+$2%-(0L'(!'.! +#$-2!1-2$,L'( N!$($2/* !0(1!+*C$?!
?'/:% K0):5S9,5/: %FK!G%QTR6!
M%U//*) %K!>%HR!%&'(N!/5':05!'2 !+20,Q$2!%&'(?!
M%&#;.-%K!>%HR!%&'(N!/5':05!%&'(N!2$P&-2$%$(+!'( !/5':05!+20,Q!! !d!(!1?'?.?!!7=>D9N!-(($2!+20,Q!
$W+20C'50L'(!%0+,#-(/!%&'(!! )$/%$(+)!2$,'()+2&,+$1!-(!0+!5$0)+!+3' !
)+0L'( !50*$2)N!0+!!5$0)+!'($ !%&'(! S05-1!#-+N!0+!5$0)+!'($ !C-W$5!S05-1!#-+N!0(1!a!+20,Q$2!50*$2)!
-(S'5S$1!-(!+#$!-(($2!+20,Q!2$,'()+2&,L'( N!!,&+)!'( !+#$!-%C0,+!C020%$+$2?%
%
T! 5')) ! '.! %&'(! 2$,'()+2&,L'( ! $O,-$(,* ! -(! +#$! +20,Q$2N!+#0+! -(,2$0)$1! 3-+#! C-5$&CN!30) !
':)$2S$1!-(!@D>@!10+0?!n(!'21$2!+'!2$,'S$2!-+N!@!011-L'(05!%&'(V!)C$,-o,!+20,Q-(/!-+$20L'()!
#0S$!:$$( !-%C5$%$(+$1!.'2 !G&(V@6!>?!0( !g&+)-1$V-(!-+$20L'(N!)$$1$1!.2'%!+#$!%&'(! )*)+$%N!
1$)-/($1 ! +'! 2$,'S$2! +#$! %-))-(/ ! %&'(V+20,Q! -(! +#$! +20,Q$2! 0(1! @?!0( ! n()-1$Vg&+! -+$20L'(!
1$)-/($1 !+'!2$V2$,'()+2&,+!%&'(V+0//$1!+20,Q)!3-+#!5'')$2 !2$P&-2$%$(+)!+'!-%C2'S$!+#$!#-+V
,'55$,L'( !$O,-$(,* ?! n(!011-L'( !+'!2$,'S$2-(/!+#$!)%055!-($O,-$(,* !+#$! ($3! 05/'2-+#%! #0)!
05)'! -%C2'S$1! +#$! %&'(! +20,Q! P&05-+*N! -(! C02L,&502!+#$! (&%:$2! '.! #-+)! C$2!+20,Q?!"#-)! -)!
2$p$,+$1!-(!+#$!-1$(Lo,0L'( !$O,-$(,* !'.! )+0(1021!)$5$,L'() !0)!+#$!"-/#+!_&'(! )$5$,L'( ?%
%
%
!

Muon  collision data-Monte  
Carlo comparison [6] 

&"#;;)"%
8'&:5$V%&'(!+2-//$2!3-+#!3"!
+#2$)#'51)!'.!>e!0(1!K!̂ $m!'( !
#-/#$2V!0(1!!
5'3$2V3"!%&'(N!5'')$ !+20,Q$2V:0)$1!
-)'50L'( !'( !$0,#!%&'(?!!
!
VW#:)%*)8)95/: %%
T+!5$0)+!+3' !'CC')-+$V)-/(!%&'() !
C0))-(/ !+#$!J'')$ !n8!N!3"!l@D!0(1!>D!
^$mN!;R;=@?FN!1-V%&'(!-(S02-0(+!
%0))!:$+3$$( !ID!0(1!>@D!^$m?!n.!
%'2$!+#0(!'($ !%&'(! C0-2!)0L)o$)!
+#$!2$P&-2$%$(+)!0:'S$ N!+#$!C0-2!
3-+#!-(S02-0(+!%0))!,5')$)+!+'!+#$!
('%-(05!X!:')'( !%0))!-)!)$5$,+$1?!!

Muon  trigger improvements in HLT 
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Dimuon  invariant mass spectrum 
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CMS Muon  Detectors  
Performance [3] 
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