
LCFIVertex	
  +	
  Kinema1cal	
  
Variables	


T.	
  Tanabe,	
  T.	
  Suehara	
  
ICEPP,	
  U.	
  of	
  Tokyo	
  
November	
  19,	
  2009	
  

ILD	
  Asia	
  Physics	
  &	
  SoLware	
  Mee1ng	




Kinema1cal	
  Variables	
  in	
  Flavor	
  Tagging	


•  In	
  our	
  presenta1on	
  last	
  week,	
  we	
  showed	
  that	
  
kinema1cal	
  variables	
  (boosted	
  sphericity,	
  
lepton	
  pT)	
  offer	
  promising	
  prospects	
  for	
  
improving	
  flavor	
  tagging	
  (in	
  the	
  context	
  of	
  
LCFIVertex)	
  

•  Today	
  we	
  show	
  preliminary	
  results	
  of	
  the	
  
effect	
  of	
  including	
  the	
  boosted	
  sphericity	
  into	
  
flavor	
  tagging.	




LCFIVertex	
  and	
  ANN	


•  LCFIVertex	
  uses	
  ANN	
  with	
  6	
  inputs	
  and	
  produces	
  
b-­‐tag	
  and	
  c-­‐tag	
  output	
  variables	
  

•  We	
  tried	
  adding	
  the	
  boosted	
  sphericity	
  as	
  a	
  7th	
  
variable.	
  	
  However,	
  ge[ng	
  NN	
  training	
  to	
  work	
  
proved	
  to	
  be	
  challenging	
  
–  produces	
  NaN	
  output;	
  code	
  is	
  hard	
  to	
  follow	
  since	
  
LCFIVertex	
  implements	
  its	
  own	
  ANN	
  

•  For	
  this	
  talk,	
  we	
  combine	
  the	
  output	
  of	
  ANN	
  and	
  
the	
  boosted	
  sphericity	
  using	
  the	
  likelihood	
  
method	




Modeling	
  PDFs	


Boosted Sphericity
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 0.0036±a1 = -0.61698 
 0.0051±a2 = -0.71135 

 0.0049±a3 =  0.4137 
 0.0048±a4 = -0.14085 

 0.0048±a5 =  0.0707 
 0.0041±a6 =  0.0149 
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A RooPlot of "Boosted Sphericity"

The	
  boosted	
  sphericity	
  distribu1ons	
  were	
  
modeled	
  using	
  a	
  Chebyshev	
  polynomial	
  (order	
  6)	


for	
  b-­‐jets	
  from	
  ZHH	
  events	


pb(S)



Likelihood	
  Method	
  (1)	


•  We	
  take	
  the	
  probability	
  from	
  the	
  shape	
  of	
  the	
  
sphericity	
  distribu1on	
  

•  We	
  assume	
  the	
  NN	
  output	
  is	
  propor1onal	
  to	
  
probability	
  (need	
  to	
  confirm	
  this)	
  

fNN
b = NN output (BTag)

fNN
uds = 1− fNN

b − fNN
c

This	
  some1mes	
  gives	
  a	
  nega1ve	
  
number…	
  (why?)	
  	
  It’s	
  forced	
  to	
  zero	
  in	
  
such	
  cases.	


fS
b = pb(S)



Likelihood	
  Method	
  (2)	


•  The	
  likelihood	
  variable	
  is	
  defined	
  in	
  terms	
  of	
  
the	
  probabili1es	
  from	
  NN	
  output	
  and	
  boosted	
  
sphericity	
  PDFs	
  

•  Ni	
  is	
  the	
  frac1on	
  of	
  events	


Lb =
NbfNN

b fS
b

NbfNN
b fS

b + NcfNN
c fS

c + NudsfNN
udsf

S
uds



Efficiency
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Impurity	
  vs	
  Efficiency	

Impurity	
  is	
  defined	
  as	
  (	
  Lc	
  +	
  Luds	
  )/(	
  Lb	
  +	
  Lc	
  +	
  Luds	
  )	


Improvement	
  in	
  the	
  high	
  
efficiency	
  region	




Summary	


•  Combining	
  boosted	
  sphericity	
  with	
  LCFIVertex	
  
ANN	
  output	
  resulted	
  in	
  an	
  improvement	
  in	
  
purity/efficiency	
  in	
  the	
  high	
  efficiency	
  region	
  

•  Work	
  on	
  incorpora1ng	
  transverse	
  lepton	
  
momentum	
  next	
  (to	
  be	
  done	
  by	
  Suehara-­‐san)	
  

•  Need	
  help	
  from	
  LCFIVertex	
  experts	
  with	
  ANN	



