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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

B-matrices and co.

B-matrices and co.

Get fb, fc , εb, εc and εl from MC;

vs Et , |η|;
vs Et , ∆R;

Separately for:
I bjj vs bbj (first jet b-tag, look at second one);
I bjj vs bjb (first jet b-tag, look at third one);
I jbj vs bbj (second jet b-tag, look at first one);
I jbj vs jbb (second jet b-tag, look at third one);
I bbj vs bbb (first two b-tags, look at third);
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εc , εl , fb,c ,l for bjj vs |η|,Et
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εq, fb for bjj vs |η|,Et vs Ntrk
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εc , εl , fb,c ,l for bjj vs |η|,Et
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εq, fb for bjj vs |η|,Et vs Ntrk
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εc , εl , fb,c ,l for jbj vs |η|,Et
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εq, fb for jbj vs |η|,Et vs Ntrk
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εc , εl , fb,c ,l for jbj vs |η|,Et
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εq, fb for jbj vs |η|,Et vs Ntrk
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εc , εl , fb,c ,l for bbj vs |η|,Et
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εq, fb for bbj vs |η|,Et vs Ntrk
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εc , εl , fb,c ,l for bjj vs |η|,Et

E_t

020406080100120140160180200{R}
∆

0 1 2 3 4 5 6 7 8 910

0

0.2

0.4

0.6

0.8

1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Jet2DrVsEt_bjj_BMC_All_EffB

Entries  58
Mean x   99.22
Mean y   3.183
RMS x   47.99
RMS y   1.796

All

Jet2DrVsEt_bjj

E_t

020406080100120140160180200{R}
∆

0 1 2 3 4 5 6 7 8 910

0

0.2

0.4

0.6

0.8

1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Jet2DrVsEt_bjj_CMC_All_EffB

Entries  12
Mean x   98.32
Mean y   3.392
RMS x   47.19
RMS y   1.854

All

Jet2DrVsEt_bjj

E_t

020406080100120140160180200{R}
∆

0 1 2 3 4 5 6 7 8 910

0
0.02
0.04
0.06
0.08

0.1
0.12
0.14
0.16
0.18
0.2

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2
Jet2DrVsEt_bjj_NonBMC_All_EffQ

Entries  1
Mean x   98.76
Mean y   3.772
RMS x   54.14
RMS y   1.893

E_t

020406080100120140160180200{R}
∆

0 1 2 3 4 5 6 7 8 910

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7
Jet2DrVsEt_bjj_BMC_All_fB

Entries  19
Mean x   89.96
Mean y   2.292
RMS x   46.67
RMS y   1.751

E_t

020406080100120140160180200{R}
∆

0 1 2 3 4 5 6 7 8 910

0

0.05

0.1

0.15

0.2

0.25

0.3

0

0.05

0.1

0.15

0.2

0.25

0.3
Jet2DrVsEt_bjj_BMC_All_fC

Entries  7
Mean x   100.8
Mean y   3.095
RMS x   46.72
RMS y   1.952

E_t

020406080100120140160180200{R}
∆

0 1 2 3 4 5 6 7 8 910

0

0.2

0.4

0.6

0.8

1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Jet2DrVsEt_bjj_BMC_All_fL

Entries  91
Mean x   101.6
Mean y   3.986
RMS x   51.77
RMS y   2.094

Lacaprara S. (INFN PD) Hbb Padova 14/10/2011 13 / 35



B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εq, fb for bjj vs Et ,∆R
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εc , εl , fb,c ,l for bjj vs |η|,Et
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εq, fb for bjj vs Et ,∆R
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εc , εl , fb,c ,l for jbj vs |η|,Et
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εq, fb for jbj vs Et ,∆R
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εc , εl , fb,c ,l for jbj vs |η|,Et
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εq, fb for jbj vs Et ,∆R
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εc , εl , fb,c ,l for bbj vs |η|,Et
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

εb, εq, fb for bbj vs Et ,∆R
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Check on Top

Top Selection

Good, isolated muon pt > 25 GeV Combined relative Isolation
((Σptrkt + ΣE em

t + ΣEhad
t )/pµt < 0.1)

exactly 4 jets Et > 25 and |η| < 2.6 JetID loose, of which exactly 2
B-jets (CSV > 0.8).

I W → jj from the two non-b jets
I t → bW → bjj from W → jj + b (combinatorics not resolved, ×2

candidates)
I t → bW → bµν from µ and MET.

Check on Top

On tt̄ sample (MC), check εq and εb on t → bW candidates:
I Ask for 2b and 2 other jets, build Mjj and compare Mjj when one j is

b-tagged with Mjj ⊗ εq: Separately for either jet (and for both).
I Ask for 1b, and 3 other jets. If |Mjj −MW | < 10. GeV (for a jj pair)

and |MWj −Mt | < 20. GeV look at other jet (j) pt , η and MW (jj)j as
before (b-tag vs reweight).
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Pt of first/second B-jet/Non-B-jet
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Mass of: t → bµν, W → jj , t → bjj

 / ndf 2χ   1281 / 179

Const     6.8±  1058 

Mean      0.3± 171.7 

   σ  0.27± -39.37 

p3        1.78± -84.02 

p4        0.052± 2.441 

p5        0.000130± -0.005367 

)+B Mass (GeV)νµW(
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p3        1.78± -84.02 

p4        0.052± 2.441 

p5        0.000130± -0.005367 

 / ndf 2χ  818.2 / 88

Const     26.6±  2041 

Mean      0.14± 82.37 

   σ  0.20± 13.31 

p3        6.9± -310.9 

p4        0.40± 20.61 

p5        0.0038± -0.1689 
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 / ndf 2χ   2823 / 172

Const     7.6± 948.4 

Mean      0.3± 176.4 

   σ  0.28± 30.81 

p3        2.4± -133.7 

p4        0.053± 2.938 
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p5        0.000131± -0.005656 
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Test of εq on W first jet
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Test of εq on W second jet

0 50 100 150 200 250 300 350 400
0

100

200

300

400

500

600

700

2b+2J

2b+2J (j1 is B)

2b+2J (j1 is C)

2b+2J (j1 is light)

0 50 100 150 200 250 300 350 400
0

5

10

15

20

25

30

-3 -2 -1 0 1 2 3 4 5 6 7
0

50

100

150

200

250

300

350

 (GeV)jjM
0 50 100 150 200 250 300 350 4000

5

10

15

20

25

30

35

40
TopWJJMass4JetsBTag1

Entries  521
Mean    109.9
RMS     56.84

2j (2nd b-tag)

q∈ ⊗2j 

 (GeV)jjM
0 50 100 150 200 250 300 350 4000

5
10
15
20
25
30
35
40 0 50 100 150 200 250 300 350 4000

5

10

15

20

25

30
TopWJJMass4JetsBTag1C

Entries  208
Mean    94.65
RMS     46.47

2j (2nd b-tag - c or light)

q∈ ⊗2j 

0 50 100 150 200 250 300 350 4000
2
4
6
8

10
12
14

-3 -2 -1 0 1 2 3 4 5 6 7
0

20

40

60

80

100

120

140

160

Lacaprara S. (INFN PD) Hbb Padova 14/10/2011 27 / 35



B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Test of εq on W first or second jet
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Test of εb on t → bjj : Jet pt , η and Mbjj
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Check on QCD (MC)

Check on multi-b sample (QCD MC)

On QCD sample (MC), check Pb(j) = fbεb + (1.− fb) · εq on bjj
samples;

compare Mjj distribution (two highest j) in sample bbj vs
bjj ⊗ Pb(j2nd);

likewise for bbj vs jbj ⊗ Pb(j1st);

try also bbb vs bjj ⊗ Pb(j2nd)⊗ Pb(j3rd).
I Not supposed to work, fb for 3rd jet is different if other two b-jets in

the event or just one;
I and bbb vs jbj ⊗ Pb(j1st)⊗ Pb(j3rd);

bbb vs bbj ⊗ Pb(j3rd);
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Test of Pq(j) on bjj to bbj
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Test of Pq(j) on jbj to bbj
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Test of Pq(j)⊗ Pq(j) on bjj to bbb

bjMass_3jets
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Test of Pq(j)⊗ Pq(j) on jbj to bbb

jbMass_3jets
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B-matrices and co. Check on Top Check on bjj vs bbj . . . (MC)

Test of Pq(j) on bbj to bbb
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