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Introduction 

•  Design	
  a	
  new	
  CMS	
  Tracker	
  for	
  H	
  and	
  Z’	
  detec8on.	
  
•  SM	
  H(125	
  GeV)	
  -­‐-­‐>	
  μμ	
  	
  
•  Z’	
  (2.5	
  TeV)	
  -­‐-­‐>	
  μμ	
  

•  Good	
  efficiency	
  and	
  momentum	
  resolu8on	
  for	
  high	
  energy	
  
muons	
  required	
  

•  Modifica8ons	
  at	
  the	
  layout	
  of	
  the	
  proposed	
  phase	
  II	
  Outer	
  
tracker	
  have	
  been	
  performed	
  

•  Signal	
  MC	
  without	
  any	
  PU	
  used	
  to	
  verify	
  the	
  performance	
  of	
  
the	
  new	
  geometry	
  

•  Also	
  background	
  events	
  have	
  been	
  taken	
  into	
  account:	
  
•  Dimuon	
  Drell	
  Yan	
  produc8on	
  
•  	
  Vbar	
  inclusive	
  

	
  

CUPS2014 - TEAM III
November 21, 2014
 3




Proposed Tracker Layout – Phase II 
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High pT Muon η Distribution 
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Generator	
  level	
  –	
  muon	
  eta	
  distribu8on	
  for	
  ggH	
  -­‐-­‐>	
  μμ	
  	
  
	
  	
  

Eta	
  Regions:	
  	
  
	
  
Central	
  (C):	
  0.0<|eta|<0.8	
  	
  
Intermediate	
  (I):	
  0.8<|eta|<1.6	
  
Forward	
  (F)	
  :	
  1.6<|eta|<2.4	
  	
  



Tracker Design: module width 
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Tracker Design: # of modules 
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Tracker Geometry Optimization 

CUPS2014 - TEAM III
November 21, 2014
 8


Tradi6onal:	
  	
  
	
  
Central	
  Eff.:	
  1.12594	
  
Int.	
  Eff.:	
  1.97182	
  	
  	
  	
  

Geometry	
  1:	
  	
  
	
  
Central	
  Eff.:	
  0.94405	
  
Int.	
  Eff.:	
  1.57915	
  	
  	
  

Geometry	
  2:	
  
	
  
Central	
  Eff.:	
  0.90913	
  
Int.	
  Eff.:	
  1.51347	
  	
  	
  

100	
  GeV	
  	
  



Proposed Tracker Layout – Phase II 
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Geometry	
  1	
  

Geometry	
  2	
  



Material Budget for Different T. Geometries 
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Geometry	
  1	
   Geometry	
  2	
  

η
0 0.5 1 1.5 2 2.5 3 3.5 40

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

Radiation Length Over Full Tracker Volume

η
0 0.5 1 1.5 2 2.5 3 3.5 40

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

Interaction Length Over Full Tracker Volume

η
0 0.5 1 1.5 2 2.5 3 3.5 40

0.2

0.4

0.6

0.8

1

Radiation Length Over Full Tracker Volume

η
0 0.5 1 1.5 2 2.5 3 3.5 40

0.05

0.1

0.15

0.2

0.25

0.3

Interaction Length Over Full Tracker Volume

η
0 0.5 1 1.5 2 2.5 3 3.5 40

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Radiation Length Over Full Tracker Volume

η
0 0.5 1 1.5 2 2.5 3 3.5 40

0.05

0.1

0.15

0.2

0.25

Interaction Length Over Full Tracker Volume

Std.	
  Geometry	
  



Event Simulation   
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Events	
  simula8on	
  with	
  the	
  new	
  tracker	
  geometries	
  performed	
  for	
  both	
  
•  Signal:	
  
	
  

•  gg	
  à	
  H	
  à	
  µµ	
  
•  VBF	
  à	
  H	
  à	
  µµ	
  
•  Z’(2500)	
  à	
  µµ	
  	
  

•  Background:	
  
	
  

•  Vbar	
  à	
  µµ	
  (final	
  state)	
  
•  DY	
  à	
  µµ	
  



Physics Analysis: selection cuts 
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Trigger:	
  	
  
	
  
Muon	
  pT	
  >	
  10	
  	
  
Muon	
  |Eta|	
  <	
  3.5	
  
	
  
Muon	
  selec6on:	
  	
  
	
  
Leading	
  muon	
  pT	
  >	
  25	
  
Next	
  Leading	
  muon	
  pT	
  >	
  15	
  
Charge	
  Consistency	
  (opposite	
  charge)	
  	
  
	
  	
  
Dimuon	
  invariant	
  mass	
  cuts:	
  	
  
	
  
Dimuon	
  pT	
  >	
  10	
  
Dimuon	
  mass	
  >	
  50	
  



Physics Analysis: Signal Mass Distributions 
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Signal vs. Background dimuon mass 
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Geometry	
  1	
  

signal	
  7986	
  ±	
  30	
  
background	
  (1.36	
  ±	
  0.02)E+07	
  
S/√B	
  =	
  2.17	
  	
  



Signal vs. Background dimuon mass 
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Geometry	
  2	
  

signal	
  7990	
  ±	
  81	
  
background	
  (1.43	
  ±	
  0.08)E+07	
  
S/√B	
  =	
  2.11	
  



Conclusions 
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•  Two	
  geometries	
  developed	
  using	
  tkLyout	
  tool	
  focusing	
  on	
  high	
  pT	
  
resolu8on	
  

•  Both	
  geometries	
  worked	
  very	
  well	
  to	
  reconstruct	
  H	
  and	
  Z’	
  dimuon	
  
decays	
  

•  New	
  geometries	
  improved	
  dimuon	
  mass	
  resolu8on	
  

•  We	
  could	
  not	
  run	
  over	
  the	
  all	
  background	
  and	
  signal	
  datasets	
  but	
  
mass	
  spectrum	
  is	
  comparable	
  with	
  the	
  reference	
  mass	
  spectrum	
  	
  


