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Introduc#on 

	  
Iden#fica#on	  of	  jets	  is	  essen#al	  	  
for	  HEP	  data	  analysis.	  
On	  CEPC,	  the	  dominant	  Higgs	  
produc#on	  process	  is	  e+e-‐-‐>ZH.	  	  
The	  final	  states	  contained	  many	  	  
kinds	  of	  jets.	  	  
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Introduc#on	  -‐	  jet 

	  
Jet	  is	  a	  collimated	  bunch	  
of	  hadrons	  flying	  roughly	  
in	  the	  same	  direct.	  
	  
We	  will	  take	  the	  advantages	  of	  the	  informa#on	  of	  
ver#ces,	  tracks	  and	  impact	  parameters.	  	  
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Introduc#on	  -‐	  samples 

	  
	  
	  
3	  samples	  are	  used,	  each	  of	  them	  has	  396k	  entries,	  we	  
divided	  them	  into	  4	  categories	  according	  to	  vertex.	  
LCFIPlus	  is	  a	  framework	  for	  jet	  analysis.	  BDT	  in	  TMVA	  is	  
used	  in	  this	  work.	  
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Default	  performance	  -‐	  variables 
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Default	  performance 
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Op#miza#on	  –	  adding	  2	  variables 
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Distribu#ons	  of	  variables	  ntrk	  and	  jete.	  
Then	  added	  them	  into	  each	  of	  the	  4	  categories. 
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Op#miza#on	  -‐	  performance 
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Comparison	  -‐	  improvement 
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Great	  improvements	  of	  rejec#on	  power	  have	  been	  
achieved	  especially	  for	  b	  tagging. 
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Op#miza#on	  -‐	  adding	  all	  non-‐constant	  vars 

	  
 

12	  Tong	  LI,	  SDU.	  	  	  	  E-‐mail:	  ss_litong@163.com	  

Reference	  is	  the	  performance	  aier	  adding	  2	  variables. 



All	  non-‐constant	  variables	  in	  4	  categories 
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Cate.	  A 

Cate.	  B 

Cate.	  C 

Cate.	  D 
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Comparison	  -‐	  improvement 
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Great	  performance	  have	  been	  obtained	  for	  c-‐tag	  
especially	  when	  the	  signal	  rate	  is	  less	  than	  0.36	  

The	  slight	  decrease	  is	  mainly	  because	  of	  sta#s#cal	  fluctua#on.	  
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Summary 

•  Great	  improvement	  is	  achieved	  compared	  with	  
default	  performance	  by	  adding	  variables.	  

•  Appropriate	  variables	  should	  be	  selected	  for	  b	  or	  c	  
tag	  to	  sa#sfy	  different	  experimental	  requirements.	  

•  New	  variables?	  
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BACK	  UP 
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Op#miza#on	  -‐	  BDT	  output 

	  
 

17	  

b	  tag c	  tag 

Cate.	  A	  
	  
	  
Cate.	  B	  
	  
	  
Cate.	  C	  
	  
	  
Cate.	  D 
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Op#miza#on	  -‐	  Correla#on	  Matrix 

	  
 

18	  

-100

-80

-60

-40

-20

0

20

40

60

80

100

trk1d0sig
trk2d0sig

trk1z0sig
trk2z0sig

trk1pt_jete
trk2pt_jete

jprobr5sigma
jprobz5sigma

d0bprob
d0cprob

d0qprob
z0bprob
z0cprob

z0qprob
nmuon
nelectron

trkmass
jetentrkwithoutv0

vtxmassall
jetcosine

jetetajprobr
jprobz

trk1d0sig
trk2d0sig
trk1z0sig
trk2z0sig

trk1pt_jete
trk2pt_jete

jprobr5sigma
jprobz5sigma

d0bprob
d0cprob
d0qprob
z0bprob
z0cprob
z0qprob
nmuon

nelectron
trkmass

jete
ntrkwithoutv0
vtxmassall
jetcosine

jeteta
jprobr
jprobz

Correlation Matrix (jetB)

100 58 33  4 11 16  -2 11-37-23  9-21-24  3  1 29 -2 -5 30 -12-14
 58100  5  5  9 18 -1 -3 18-36-20 14-21-21  2  38  1 -2 45  -9-12
 33  5100 -4 -1 -1   1 -4 -2  -3 -1   1 -1   2  -1
  4  5 -4100 -1  1 -1 -1  1 -4 -2  -2 -1   3 -1 -1  4  -1 -1
 11  9 -1 -1100  6 -6 -7   1-19   2-18 21 15 13-16-25  5 -12-11
 16 18 -1  1  6100 -4 -4  1 -5-17  1 -18 17 10 21 -7-14 10  -9 -9

 -1  -1 -6 -4100 40  -4 -2  -3  3 -3  1  3 10 27 -4  48 22
 -2 -3  -1 -7 -4 40100 -2 -2  3 -1 -4  -2   1 12 31 -6  22 46
 11 18  1  1   1  -2100-17-10 64-10 -9  21  4  6 25  -5 -5
-37-36 -4 -4  1 -5 -4 -2-17100 41-12 39 33  1 -41  1 -2-33  16 16
-23-20 -2 -2-19-17 -2  3-10 41100 -7 22 59 -7 -6-35 -8 -5-20  1  1 46 37
  9 14   1  -1 64-12 -7100 -9 -8  16  3  5 20  -3 -4
-21-21 -3 -2  2  -3 -4-10 39 22 -9100 25   1-27  1 -2-21  10 11
-24-21 -1 -1-18-18  3  -9 33 59 -8 25100 -7 -5-35 -8 -5-20  1  1 37 51
  3  2  21 17 -3 -2   1 -7  -7100 -5  7  -9 -1  -5 -5
  1  15 10  1  -6   1 -5 -5100  4 -1 -1 -3  -3 -2
 29 38  1  3 13 21  3  1 21-41-35 16-27-35  7  4100  6  2 39 -18-19
 -2  1 -1 -1-16 -7 10 12  4  1 -8  3  1 -8  -1  6100 50  1   1  2
 -5 -2  -1-25-14 27 31  6 -2 -5  5 -2 -5 -9 -1  2 50100  12 12
 30 45  2  4  5 10 -4 -6 25-33-20 20-21-20 -1 -3 39  1 100 -10-11

  1   1 100 95
  1   1  95100

-12 -9 -1 -1-12 -9 48 22 -5 16 46 -3 10 37 -5 -3-18  1 12-10 100 53
-14-12  -1-11 -9 22 46 -5 16 37 -4 11 51 -5 -2-19  2 12-11  53100

Linear correlation coefficients in %
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Variable	  importance	  
index	  of	  category	  A 
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Variable	  
importance	  
index	  of	  
category	  B 

Variable	  
importance	  
index	  of	  
category	  C 
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