
1

Update on 2HDM analysis——BDT                            

Maosen Zhou
07/05/2014



2

modifications on cut-based

• new cuts:
PTb1>55GeV
PTb2>30GeV
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PTa1>60GeV
PTa2>30GeV
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but PTa/PTb
have high correlations
to sumPT/sumPTb
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Cuts bbaa 
selection (mbb,maa) mbbaaPT sum

H(300GeV)→bbaa[fb] 1 0.17 0.071 0.0710.14

bbaa[fb] 6.729*1e3 95 0.29 0.1244

ttaa[fb] - - - --

S/B 1.5*1e(-4) 1.8*1e(-3) 0.24 0.593.2*1e(-3)

                S/ 0.39 0.55 4.2 6.50.67

smaller ?→reasonable

New Cuts bbaa 
selection (mbb,maa) mbbaaPT sum

H(300GeV)→bbaa[fb] 1 0.11 0.053 0.0530.10

bbaa[fb] 6.729*1e3 26 0.20 0.09425

ttaa[fb] - - - --

S/B 1.5*1e(-4) 4.2*1e(-3) 0.27 0.564.0*1e(-3)

                S/ 0.39 0.68 3.7 5.50.63B

B

 total

 total
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mH=500GeV

Cuts bbaa 
selection (mbb,maa) mbbaaPT sum

H(500GeV)→bbaa[fb] 0.4 0.093 0.019 0.0180.063

bbaa[fb] 6.729*1e3 95 0.021 0.00939.6

ttaa[fb] - - - --

S/B 5.9*1e(-5) 2.4*1e(-3) 0.90 1.90.017

               S/ 0.15 0.75 4.1 5.91.6

 total

B
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                    mH=600GeV

• a shame! calculation error...

Cuts bbaa 
selection

(mbb,m
aa) mbbaaPT sum

H(600GeV)→bbaa[fb] 0.1 0.025 0.0031 0.00310.014

bbaa[fb] 6.729*1e3 95 0.0062 0.00214.3

ttaa[fb] - - - --

S/B 1.5*1e(-5) 2.6*1e(-4) 0.5 1.50.033

                S/ 0.039 0.081 1.2 2.12.1

 total

B
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BDT analysis
• input variables for training: 

maa,mbb,mbbaa,PTb1st,PTb2nd,PTa1st,PTa2n
d,delRa1b1,delRa1b0,delRa0b0,delRa0b1
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max S/sqrt(S+B) = 6.72@BDT cut= 0.15
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optimal BDT cut :0.22,max S/sqrt(B)=11.51

74% improvements comparing to 6.6 obatained by cut-based
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BDT > 0.15        vs      BDT > 0.22

• some distributions before and after BDT(if 
BDT>0.22)
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to do

• paper writing:  complete draft version 
before May 15


