
Mul$variate	  	  
MET	  Analyses	  

July	  19,	  2013	  
Chris$an	  Herwig	  



Recall	  the	  Defn	  of	  MET	  
•  MET	  measures	  the	  amount	  of	  ‘stuff’	  that	  our	  
detector	  doesn’t	  see	  
– Defined	  as	  the	  pT	  of	  the	  invisibles	  

•  Use	  conserva$on	  of	  momentum	  in	  the	  
transverse	  plane	  

•  MET	  is	  defined	  as	  the	  nega$ve	  vector	  sum	  of	  
all	  reconstructed	  physics	  objects	  
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Defining	  Recoil	  
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Defining	  Recoil	  in	  Di-‐muon	  Evts	  (Z→μμ)	  

•  Instead	  of	  talking	  about	  MET,	  it	  is	  instruc$ve	  
to	  define	  the	  recoil	  

•  Gives	  the	  direc$on	  of	  the	  recoil	  of	  the	  Z	  
•  Break	  into	  components	  rela$ve	  to	  the	  Z	  boson	  

•  Recoil	  drives	  the	  MET	  resolu$on	  
– Want	  to	  u$lize	  in	  our	  MVA	  
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MET	  Variables	  

•  Recoil	  can	  be	  broken	  into	  categories	  
– Where	  in	  the	  detector	  is	  it	  iden$fied?	  
–  Is	  it	  a	  ‘good’	  feature,	  or	  from	  pileup?	  
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MET	  Variables	  
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Recoil	  Components	  

•  Look	  at	  Z→μμ	  events	  –	  expect	  recoil	  only	  from	  
the	  lepton	  pair	  

•  Expect	  	  

•  In	  reality	  get	  distribu$on	  (Voigt)	  
•  Key	  point:	  these	  events	  should	  have	  no	  ‘real’	  
MET	  (i.e.	  neutrinos,	  etc),	  so	  the	  characteris$cs	  of	  
u	  that	  we	  measure	  correspond	  exactly	  to	  our	  
performance	  
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Recoil	  component	  plots	  –	  pfu	  
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Recoil	  component	  plots	  –	  tku	  
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Resolu$on	  Curves	  	  	  	  σ(ui)/pT(Z)	  
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Response	  Curves	  	  	  	  <u||>/pT(Z)	  
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Using	  this	  info	  in	  the	  MVA	  

•  Use	  these	  variables	  to	  train	  the	  MVA	  
– 10	  met	  vars	  (5	  with	  magnitude	  and	  direc$on)	  
– Leading	  and	  sub-‐leading	  jet	  pT,	  eta,	  phi	  
– #	  primary	  ver$ces	  

•  Technique:	  Train	  on	  the	  Z→μμ	  MC	  sim	  to	  get	  
corrected	  vars,	  apply	  to	  data	  

•  Target	  pfu	  met	  and	  get	  correc$ons	  
•  Currently	  a	  series	  of	  two	  1d	  correc$ons,	  phi	  
and	  then	  magnitude	  
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Next	  Steps	  

•  Short	  term:	  	  
– Use	  Voigt	  fits	  to	  quan$fy	  tails	  
– Retool	  MVA	  metric	  to	  correct	  for	  tails	  more	  
effec$vely	  

•  Long	  term:	  	  
–  Implement	  2d	  training	  
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Thanks!	  
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