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IntroducLon 
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DistribuLon	
  of	
  variable	
  ntrk	
  and	
  jete.	
  We	
  choose	
  them	
  to	
  opLmize	
  the	
  flavor	
  
tagging	
  performance	
  for	
  Z	
  sample	
  in	
  last	
  talk.	
  
Reconstructed	
  algorithm:	
  Vertex	
  Finding,	
  Jet	
  Clustering	
  and	
  Jet	
  Vertex	
  Refiner.	
  

h`p://indico.ihep.ac.cn/event/6877/contribuLon/8/material/slides/0.pdf 



IntroducLon	
  –	
  comparison 
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For	
  b	
  tag,	
  the	
  improvement	
  of	
  
c	
  jet	
  and	
  light	
  jet	
  rejecLon	
  
power	
  is	
  around	
  20%-­‐50%	
  
and	
  10%-­‐35%	
  respecLvely	
  
versus	
  the	
  signal	
  rate	
  from	
  
0.6	
  to	
  0.92.	
  

For	
  c	
  tag,	
  we	
  can	
  improve	
  
about	
  10%-­‐20%	
  for	
  b	
  jet	
  
rejecLon	
  power.	
  The	
  
improvement	
  for	
  light	
  jet	
  
rejecLon	
  power	
  can	
  be	
  
negligible. 



Checking	
  performance	
  with	
  Higgs	
  sample 
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vvH	
  sample Weight	
  files	
  created	
  by	
  training	
  
of	
  Z	
  pole	
  sample 

Then	
  we	
  will	
  check	
  the	
  performance	
  with	
  Higgs	
  sample.	
  
90k	
  events	
  (30k	
  for	
  bb,	
  30k	
  for	
  cc	
  and	
  30k	
  for	
  GG)	
  are	
  used. 



Checking	
  performance	
  –	
  rejecLon	
  power 
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b	
  tag c	
  tag 

RejecLon	
  power	
  for	
  different	
  signal	
  rates,	
  the	
  ref	
  (black	
  line)	
  corresponds	
  
to	
  the	
  default	
  weight	
  files	
  and	
  the	
  dots	
  is	
  corresponding	
  to	
  the	
  weight	
  files	
  
ajer	
  adding	
  jete	
  and	
  ntrk.	
  



Checking	
  performance	
  –	
  comparison 
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Comparison	
  of	
  rejecLon	
  
power	
  for	
  b	
  tag	
  and	
  c	
  tag	
  
respecLvely.	
  
	
  
The	
  performance	
  become	
  
worse	
  compared	
  with	
  the	
  
default	
  result	
  except	
  the	
  light	
  
jet	
  rejecLon	
  power	
  for	
  c	
  tag. 



Training	
  with	
  Higgs	
  sample 
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In	
  vvH	
  sample,	
  the	
  light	
  jet	
  will	
  consist	
  of	
  gluon	
  jet,	
  which	
  is	
  
different	
  from	
  Z	
  pole	
  sample. 

200k	
  entries	
  
200k	
  entries	
  
200k	
  entries	
  
198k	
  entries 



Training	
  Higgs	
  –	
  bb,	
  cc	
  and	
  ss 
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RejecLon	
  power	
  for	
  different	
  signal	
  rates,	
  the	
  ref.	
  (black	
  line)	
  is	
  for	
  
default	
  variables	
  and	
  the	
  dots	
  is	
  the	
  result	
  ajer	
  adding	
  jete	
  and	
  ntrk.	
  

b	
  tag c	
  tag 



Comparison	
  -­‐	
  bb,	
  cc	
  and	
  ss 
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The	
  performance	
  is	
  similar	
  
with	
  Z	
  sample.	
  	
  
	
  
For	
  b	
  tag,	
  the	
  improvement	
  is	
  
around	
  10%-­‐25%	
  when	
  signal	
  
rate	
  is	
  large	
  than	
  0.7.	
  
	
  
For	
  c	
  tag,	
  the	
  improvement	
  is	
  
much	
  less	
  than	
  b	
  tag. 



Training	
  Higgs	
  –	
  bb,	
  cc	
  and	
  ss+GG 
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b	
  tag c	
  tag 

RejecLon	
  power	
  for	
  different	
  signal	
  rates,	
  the	
  ref.	
  (black	
  line)	
  is	
  for	
  
default	
  variables	
  and	
  the	
  dots	
  is	
  the	
  result	
  ajer	
  adding	
  jete	
  and	
  ntrk.	
  



Comparison	
  -­‐	
  bb,	
  cc	
  and	
  ss+GG 
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The	
  improvement	
  is	
  not	
  
obvious	
  compared	
  with	
  the	
  
case	
  for	
  bb,	
  cc	
  and	
  ss. 



Training	
  Higgs	
  –	
  bb,	
  cc	
  and	
  GG 
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b	
  tag c	
  tag 

RejecLon	
  power	
  for	
  different	
  signal	
  rates,	
  the	
  ref.	
  (black	
  line)	
  is	
  for	
  
default	
  variables	
  and	
  the	
  dots	
  is	
  the	
  result	
  ajer	
  adding	
  jete	
  and	
  ntrk.	
  



Comparison	
  -­‐	
  bb,	
  cc	
  and	
  GG 
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For	
  b	
  tag,	
  the	
  improvement	
  
can	
  be	
  negligible.	
  
	
  
For	
  c	
  tag,	
  the	
  improvement	
  
for	
  b	
  jet	
  rejecLon	
  power	
  is	
  
around	
  10%	
  and	
  for	
  light	
  jet	
  
rejecLon	
  power	
  it	
  is	
  around	
  
10%-­‐25%. 



Summary 

l  Flavor	
  tagging	
  performance	
  of	
  Higgs	
  sample	
  is	
  different	
  from	
  
Z	
  sample	
  with	
  the	
  same	
  training	
  result.	
  

l  Variables	
  jete	
  and	
  ntrk	
  are	
  sample-­‐dependent.	
  
l  Flavor	
  tagging	
  (especially	
  for	
  b	
  tag)	
  performance	
  may	
  get	
  

worse	
  when	
  light	
  jet	
  consists	
  of	
  gluon	
  jet.	
  
l  Gluon	
  jet	
  is	
  similar	
  with	
  b	
  jet.	
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backups 
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Training	
  with	
  vvH	
  sample 
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In	
  vvH	
  sample,	
  the	
  light	
  jet	
  will	
  consist	
  of	
  gluon	
  jet,	
  
which	
  is	
  different	
  from	
  Z	
  pole	
  sample. 



Training	
  –	
  comparison 
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RejecLon	
  power	
  for	
  different	
  signal	
  rates,	
  the	
  ref.	
  (black	
  line)	
  is	
  corresponding	
  
to	
  Z	
  pole	
  sample	
  and	
  the	
  dots	
  is	
  the	
  result	
  of	
  vvH	
  training.	
  
Default	
  variables	
  are	
  used	
  in	
  these	
  2	
  cases.	
  



Variable	
  distribuLon	
  of	
  Higgs	
  sample 
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Red:	
  	
  	
  	
  	
  b	
  jet	
  
Green:	
  c	
  jet	
  
Blue:	
  	
  	
  	
  gluon	
  jet 

Red:	
  	
  	
  	
  	
  b	
  jet	
  
Green:	
  c	
  jet	
  
Blue:	
  	
  	
  	
  light	
  jet 



Variable	
  distribuLon	
  of	
  Higgs	
  sample 
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Red:	
  	
  	
  	
  	
  b	
  jet	
  
Green:	
  c	
  jet	
  
Blue:	
  	
  	
  	
  gluon	
  jet 

Red:	
  	
  	
  	
  	
  b	
  jet	
  
Green:	
  c	
  jet	
  
Blue:	
  	
  	
  	
  light	
  jet 



Variable	
  distribuLon	
  of	
  Higgs	
  sample 
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Red:	
  	
  	
  	
  	
  b	
  jet	
  
Green:	
  c	
  jet	
  
Blue:	
  	
  	
  	
  gluon	
  jet 

Red:	
  	
  	
  	
  	
  b	
  jet	
  
Green:	
  c	
  jet	
  
Blue:	
  	
  	
  	
  light	
  jet 



Variable	
  distribuLon	
  of	
  Higgs	
  sample 
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Red:	
  	
  	
  	
  	
  b	
  jet	
  
Green:	
  c	
  jet	
  
Blue:	
  	
  	
  	
  gluon	
  jet 

Red:	
  	
  	
  	
  	
  b	
  jet	
  
Green:	
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  jet	
  
Blue:	
  	
  	
  	
  light	
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