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Intro

What is about

Ok, so we have a problem in MC prediction (120 GeV)

while data is much better

it seems that the disagreement comes from Discriminator∼ 0

So:
1 Zoom discriminator around D∼ 0 and see what it looks like
2 select only the very low value of Discriminator as a control region, and

see how the distribution looks like
3 try if it makes sense to remove the very first bin (in data and MC) and

check how things are looking in this way

try eff only and fb/c from MC truth, with full statistics.
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Discriminator Zoom
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Second try

Ok, define (for MC only) control region as D < 0.01, so to see the
distribution of all variables in the problematic region (control region) and
everywhere else (signal region).
Same plots for D < 0.001 in the backup.
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Intro Higgs Mass 120 GeV Discr cut 0.01 Discr above 0.01 Back to Basic Conclusion backup

0 50 100 150 200 250 300 350 400
0

2

4

6

8

10

12

14

16

18

Minv01_bbb_ctl
Entries  869
Mean    227.8
RMS     84.73Minv01

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

300

350

Minv01_bbb_sgn
Entries  9747
Mean    153.1
RMS      65.6Minv01

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

100

200

300

400

500

600

700

800

Minv01_bbb_ctl
Entries  37346
Mean    189.4
RMS     78.87Minv01

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

1600

1800
Minv01_bbw_sgn

Entries  486384
Mean    156.9
RMS      61.9Minv01

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

5

10

15

20

25

30
Minv02_bbb_ctl

Entries  869
Mean    154.9
RMS      83.4Minv02

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

300

350

400

450

Minv02_bbb_sgn
Entries  9747
Mean    119.6
RMS     58.39Minv02

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

Minv02_bbb_ctl
Entries  37346
Mean    148.6
RMS     77.02Minv02

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200
Minv02_bbw_sgn

Entries  486384
Mean    121.9
RMS     53.92Minv02

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

5

10

15

20

25

30

35

Minv12_bbb_ctl
Entries  869
Mean    124.6
RMS     85.68Minv12

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

300

350

400

450

Minv12_bbb_sgn
Entries  9747
Mean    94.25
RMS     55.31Minv12

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

1600

Minv12_bbb_ctl
Entries  37346
Mean    104.4
RMS     71.87Minv12

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

Minv12_bbw_sgn
Entries  486384
Mean    91.88
RMS     47.26Minv12

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Stefano Lacaprara (INFN Padova) Hbb Padova 07/03/2012 11 / 66
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Intro Higgs Mass 120 GeV Discr cut 0.01 Discr above 0.01 Back to Basic Conclusion backup

Third try

Ok, define (for MC only) control region as 0.01 < D < 0.04 and signal
region as 0.04 < D < 1. and see what happen
Same plots for 0.05 < D < 0.04 in the backup.
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Going back to Fb/c

Ok, let’s see where the MC non-closure is coming from.
First, try by applying εx only, and taking Fb,c from MC truth, jet per jet.
Namely:

P3rd−j
b (j) =


εb if jet is B
εc if jet is C
εlight otherwise

Compare, for MC control region only,

the predictions with the above Pb (jet-truth)

MC truth parametrized vs (E
(3)
t , ∆Rmin) (MC-param)

Fbc from Fit.

Plot Pb vs the chosen variable as well, and compare. Bottom row
(yellowish line).
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Comparing distribution from MC
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Update
Alert!

Found a bug, in the normalization of all jets for Fb, Fc: the Fl was taken
twice. Fb from 0.081 to 0.086 (∼ 5%).

Re-run the btagging matrixes on the skim sample;
Check also with flat Fb,c , namely one hardcoded number for all events.
The ratio seen/predicted is like the following:

Jet-truth (Seen) 5544/ (pred) 5148.19 = 1.07688

Fit (Seen) 5544/ (pred) 4284.66 = 1.29392

Param-truth (Seen) 5544/ (pred) 4402.88 = 1.25917 (with bug in)

(Seen) 5544/ (pred) 4557.15 = 1.21655 (w/o bug)

(Seen) 5544/ (pred) 4858.45 = 1.1411 w/ fB=8.59%; fC=4.67%; fL 86.7%;

(Seen) 5544/ (pred) 4596.07 = 1.2062 (w/o bug and using skim)

So, closer but not yet to the point. Distribution for last entry follows.Stefano Lacaprara (INFN Padova) Hbb Padova 07/03/2012 28 / 66
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Comparing distribution from MC with improvement
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More Update

Alert!

For MC truth, I was evaluating Fb,c in all phase space, not only in control
region. Fixed.

Seen/Pred:

Jet-truth 5544/5148.19 = 1.07688

Fit 5544/4284.66 = 1.29392

Flat 5544/4858.45 = 1.1411 w/ fB=8.59%; fC=4.67%; fL 86.7%;

Param in control reg. only 5544/4914.52 = 1.12809

Previous param, whole reg. 5544/4596.07 = 1.2062

Closer and closer . . .
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Comparing distribution from MC with further
improvement
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Conclusion

The bad news

clear underestimate of prediction for D < 0.01 or even D < 0.001.

in DR01 the event excess is clearly visible in the falling edge of the
distribution;

However, excluding these events improve the situation but does not
solve the problem

The good(?) news

Using Fx from MC truth, jet per jet the agreement is very good, thus
εx are good and well parametrized.

Using the MC truth, but parametrized, it’s the same as using the Fit;

the probability distribution is clearly different, showing that the
problem is maybe in Fx parametrization.
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First try

Ok, define (for MC only) control region as D < 0.001, so to see the
distribution of all variables in the problematic region (control region) and
everywhere else (signal region).
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Third try

Ok, define (for MC only) control region as 0.05 < D < 0.04 and signal
region as 0.04 < D < 1. and see what happen

Stefano Lacaprara (INFN Padova) Hbb Padova 07/03/2012 59 / 66



Intro Higgs Mass 120 GeV Discr cut 0.01 Discr above 0.01 Back to Basic Conclusion backup

0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

BJet0Pt_bbb_ctl
Entries  2933
Mean    75.33
RMS     33.31BJet0Pt

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

300

350

400

450

BJet0Pt_bbb_sgn
Entries  5072
Mean    78.26
RMS     31.93BJet0Pt

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

BJet0Pt_bbb_ctl
Entries  21732
Mean    85.35
RMS     39.42BJet0Pt

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

500

1000

1500

2000

2500

3000

3500

BJet0Pt_bbw_sgn
Entries  486384
Mean    87.59
RMS     38.13BJet0Pt

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

300

350

400

450
BJet1Pt_bbb_ctl

Entries  2933
Mean    54.03
RMS     23.36BJet1Pt

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

100

200

300

400

500

600

700
BJet1Pt_bbb_sgn

Entries  5072
Mean    58.06
RMS     23.63BJet1Pt

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400
BJet1Pt_bbb_ctl

Entries  21732
Mean    61.58
RMS     29.04BJet1Pt

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

1000

2000

3000

4000

5000

BJet1Pt_bbw_sgn
Entries  486384
Mean    65.95
RMS     29.13BJet1Pt

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

100

200

300

400

500

600

BJet2Pt_bbb_ctl
Entries  2933
Mean    33.31
RMS     12.53BJet2Pt

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

100

200

300

400

500

600

700

800

900
BJet2Pt_bbb_sgn

Entries  5072
Mean    37.25
RMS     14.47BJet2Pt

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

500

1000

1500

2000

2500

3000

3500

4000

4500
BJet2Pt_bbb_ctl

Entries  21732
Mean    35.97
RMS     14.99BJet2Pt

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

1000

2000

3000

4000

5000

6000

7000

BJet2Pt_bbw_sgn
Entries  486384
Mean    40.11
RMS     16.05BJet2Pt

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Stefano Lacaprara (INFN Padova) Hbb Padova 07/03/2012 60 / 66



Intro Higgs Mass 120 GeV Discr cut 0.01 Discr above 0.01 Back to Basic Conclusion backup

-3 -2 -1 0 1 2 3
0

20

40

60

80

100

120

BJet0Eta_bbb_ctl
Entries  2933
Mean   0.01305
RMS     1.144BJet0Eta

Control region
MC

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -3 -2 -1 0 1 2 3
0

50

100

150

200

250

BJet0Eta_bbb_sgn
Entries  5072
Mean   -0.007422
RMS    0.9426BJet0Eta

Signal region
MC

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-3 -2 -1 0 1 2 3
0

100

200

300

400

500

600

700

800

900

BJet0Eta_bbb_ctl
Entries  21732
Mean   -0.008752
RMS     1.105BJet0Eta

Control region
Data

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -3 -2 -1 0 1 2 3
0

500

1000

1500

2000

2500

BJet0Eta_bbw_sgn
Entries  486384
Mean   -0.005311
RMS    0.8831BJet0Eta

Signal region
Data

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-3 -2 -1 0 1 2 3
0

20

40

60

80

100

120

140
BJet1Eta_bbb_ctl

Entries  2933
Mean   -0.005328
RMS     1.199BJet1Eta

Control region
MC

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -3 -2 -1 0 1 2 3
0

50

100

150

200

250

BJet1Eta_bbb_sgn
Entries  5072
Mean   -0.0278
RMS      1.03BJet1Eta

Signal region
MC

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-3 -2 -1 0 1 2 3
0

200

400

600

800

1000

BJet1Eta_bbb_ctl
Entries  21732
Mean   -0.005296
RMS     1.103BJet1Eta

Control region
Data

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -3 -2 -1 0 1 2 3
0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400
BJet1Eta_bbw_sgn
Entries  486384
Mean   -0.01264
RMS    0.9359BJet1Eta

Signal region
Data

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-3 -2 -1 0 1 2 3
0

20

40

60

80

100

120

BJet2Eta_bbb_ctl
Entries  2933
Mean   -0.00754
RMS     1.264BJet2Eta

Control region
MC

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -3 -2 -1 0 1 2 3
0

20

40

60

80

100

120

140

160

180

200

220

240
BJet2Eta_bbb_sgn
Entries  5072
Mean   -0.02788
RMS     1.123BJet2Eta

Signal region
MC

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-3 -2 -1 0 1 2 3
0

100

200

300

400

500

600

700

800
BJet2Eta_bbb_ctl

Entries  21732
Mean   0.006315
RMS     1.282BJet2Eta

Control region
Data

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -3 -2 -1 0 1 2 3
0

200

400

600

800

1000

1200

1400

1600

1800

2000
BJet2Eta_bbw_sgn
Entries  486384
Mean   -0.00298
RMS     1.126BJet2Eta

Signal region
Data

-3 -2 -1 0 1 2 30
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Stefano Lacaprara (INFN Padova) Hbb Padova 07/03/2012 61 / 66



Intro Higgs Mass 120 GeV Discr cut 0.01 Discr above 0.01 Back to Basic Conclusion backup

-4 -3 -2 -1 0 1 2 3 4
0

50

100

150

200

250

300

350

400

Dphi01_bbb_ctl
Entries  2933
Mean   -0.05617
RMS     2.704Dphi01

Control region
MC

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -4 -3 -2 -1 0 1 2 3 4
0

100

200

300

400

500

Dphi01_bbb_sgn
Entries  5072
Mean   0.03148
RMS     2.606Dphi01

Signal region
MC

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-4 -3 -2 -1 0 1 2 3 4
0

500

1000

1500

2000

2500

3000

Dphi01_bbb_ctl
Entries  21732
Mean   -0.01065
RMS     2.746Dphi01

Control region
Data

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -4 -3 -2 -1 0 1 2 3 4
0

1000

2000

3000

4000

5000

Dphi01_bbw_sgn
Entries  486384
Mean   0.004866
RMS     2.661Dphi01

Signal region
Data

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-4 -3 -2 -1 0 1 2 3 4
0

20

40

60

80

100

120

140

160

180

200

Dphi02_bbb_ctl
Entries  2933
Mean   0.0523
RMS     2.338Dphi02

Control region
MC

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -4 -3 -2 -1 0 1 2 3 4
0

50

100

150

200

250

300

Dphi02_bbb_sgn
Entries  5072
Mean   0.009601
RMS     2.246Dphi02

Signal region
MC

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-4 -3 -2 -1 0 1 2 3 4
0

200

400

600

800

1000

1200

1400

1600

Dphi02_bbb_ctl
Entries  21732
Mean   0.009653
RMS     2.361Dphi02

Control region
Data

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -4 -3 -2 -1 0 1 2 3 4
0

500

1000

1500

2000

2500

Dphi02_bbw_sgn
Entries  486384
Mean   0.002451
RMS     2.235Dphi02

Signal region
Data

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-4 -3 -2 -1 0 1 2 3 4
0

20

40

60

80

100

120

140

Dphi12_bbb_ctl
Entries  2933
Mean   -0.03293
RMS     1.567Dphi12

Control region
MC

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -4 -3 -2 -1 0 1 2 3 4
0

20

40

60

80

100

120

140

160

180

200

220

Dphi12_bbb_sgn
Entries  5072
Mean   -0.0008217
RMS     1.658Dphi12

Signal region
MC

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-4 -3 -2 -1 0 1 2 3 4
0

200

400

600

800

1000

1200

Dphi12_bbb_ctl
Entries  21732
Mean   -0.008323
RMS     1.528Dphi12

Control region
Data

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -4 -3 -2 -1 0 1 2 3 4
0

200

400

600

800

1000

1200

1400

1600

1800

2000

Dphi12_bbw_sgn
Entries  486384
Mean   0.001255
RMS      1.64Dphi12

Signal region
Data

-4 -3 -2 -1 0 1 2 3 40
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Stefano Lacaprara (INFN Padova) Hbb Padova 07/03/2012 62 / 66



Intro Higgs Mass 120 GeV Discr cut 0.01 Discr above 0.01 Back to Basic Conclusion backup

-5 -4 -3 -2 -1 0 1 2 3 4 5
0

20

40

60

80

100

120

140

160

180

Deta01_bbb_ctl
Entries  2933
Mean   0.01838
RMS     1.467Deta01

Control region
MC

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -5 -4 -3 -2 -1 0 1 2 3 4 5
0

50

100

150

200

250

300

350

400

450

Deta01_bbb_sgn
Entries  5072
Mean   0.02038
RMS     0.901Deta01

Signal region
MC

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-5 -4 -3 -2 -1 0 1 2 3 4 5
0

200

400

600

800

1000

1200

1400

Deta01_bbb_ctl
Entries  21732
Mean   -0.003456
RMS     1.461Deta01

Control region
Data

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -5 -4 -3 -2 -1 0 1 2 3 4 5
0

500

1000

1500

2000

2500

3000

3500

4000

Deta01_bbw_sgn
Entries  486384
Mean   0.007325
RMS    0.8799Deta01

Signal region
Data

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-5 -4 -3 -2 -1 0 1 2 3 4 5
0

20

40

60

80

100

120

140

160

Deta02_bbb_ctl
Entries  2933
Mean   0.02059
RMS     1.554Deta02

Control region
MC

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -5 -4 -3 -2 -1 0 1 2 3 4 5
0

50

100

150

200

250

300

350

Deta02_bbb_sgn
Entries  5072
Mean   0.02046
RMS     1.098Deta02

Signal region
MC

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-5 -4 -3 -2 -1 0 1 2 3 4 5
0

200

400

600

800

1000

Deta02_bbb_ctl
Entries  21732
Mean   -0.01507
RMS     1.637Deta02

Control region
Data

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -5 -4 -3 -2 -1 0 1 2 3 4 5
0

500

1000

1500

2000

2500

3000

Deta02_bbw_sgn
Entries  486384
Mean   -0.002332
RMS      1.14Deta02

Signal region
Data

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-5 -4 -3 -2 -1 0 1 2 3 4 5
0

20

40

60

80

100

120

140

160

Deta12_bbb_ctl
Entries  2933
Mean   0.002212
RMS     1.677Deta12

Control region
MC

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -5 -4 -3 -2 -1 0 1 2 3 4 5
0

50

100

150

200

250

300

Deta12_bbb_sgn
Entries  5072
Mean   8.456e-05
RMS     1.199Deta12

Signal region
MC

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-5 -4 -3 -2 -1 0 1 2 3 4 5
0

200

400

600

800

1000

1200

Deta12_bbb_ctl
Entries  21732
Mean   -0.01161
RMS      1.62Deta12

Control region
Data

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -5 -4 -3 -2 -1 0 1 2 3 4 5
0

500

1000

1500

2000

2500

3000

Deta12_bbw_sgn
Entries  486384
Mean   -0.009657
RMS     1.181Deta12

Signal region
Data

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Stefano Lacaprara (INFN Padova) Hbb Padova 07/03/2012 63 / 66



Intro Higgs Mass 120 GeV Discr cut 0.01 Discr above 0.01 Back to Basic Conclusion backup

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

50

100

150

200

250

300

350

400
DR01_bbb_ctl

Entries  2933
Mean    3.036
RMS    0.5046DR01

Control region
MC

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

100

200

300

400

500

600

700

DR01_bbb_sgn
Entries  5072
Mean    2.722
RMS    0.4436DR01

Signal region
MC

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

500

1000

1500

2000

2500

3000

3500

DR01_bbb_ctl
Entries  21732
Mean    3.072
RMS    0.4906DR01

Control region
Data

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

1000

2000

3000

4000

5000

6000

7000

DR01_bbw_sgn
Entries  486384
Mean    2.767
RMS    0.4457DR01

Signal region
Data

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

50

100

150

200

250

DR02_bbb_ctl
Entries  2933
Mean    2.708
RMS    0.7398DR02

Control region
MC

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

50

100

150

200

250

300

350

400

DR02_bbb_sgn
Entries  5072
Mean    2.421
RMS    0.6262DR02

Signal region
MC

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

200

400

600

800

1000

1200

1400

1600

1800

2000
DR02_bbb_ctl

Entries  21732
Mean    2.757
RMS    0.8059DR02

Control region
Data

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

500

1000

1500

2000

2500

3000

3500

DR02_bbw_sgn
Entries  486384
Mean    2.415
RMS    0.6807DR02

Signal region
Data

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

20

40

60

80

100

120

140

DR12_bbb_ctl
Entries  2933
Mean    2.122
RMS    0.8747DR12

Control region
MC

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

50

100

150

200

250

300

DR12_bbb_sgn
Entries  5072
Mean    1.926
RMS    0.6904DR12

Signal region
MC

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

200

400

600

800

1000

1200

1400

DR12_bbb_ctl
Entries  21732
Mean        2
RMS    0.9791DR12

Control region
Data

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

500

1000

1500

2000

2500

DR12_bbw_sgn
Entries  486384
Mean    1.877
RMS    0.7499DR12

Signal region
Data

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Stefano Lacaprara (INFN Padova) Hbb Padova 07/03/2012 64 / 66



Intro Higgs Mass 120 GeV Discr cut 0.01 Discr above 0.01 Back to Basic Conclusion backup

0 50 100 150 200 250 300 350 400
0

20

40

60

80

100

Minv01_bbb_ctl
Entries  2933
Mean      157
RMS     68.19Minv01

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

Minv01_bbb_sgn
Entries  5072
Mean    141.6
RMS     55.84Minv01

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

100

200

300

400

500

Minv01_bbb_ctl
Entries  21732
Mean    173.9
RMS     72.08Minv01

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

1600

1800
Minv01_bbw_sgn

Entries  486384
Mean    156.9
RMS      61.9Minv01

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

20

40

60

80

100

120

140

Minv02_bbb_ctl
Entries  2933
Mean    121.8
RMS     60.13Minv02

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

300
Minv02_bbb_sgn

Entries  5072
Mean    111.3
RMS     47.84Minv02

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

100

200

300

400

500

600

700

Minv02_bbb_ctl
Entries  21732
Mean    136.3
RMS     67.73Minv02

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200
Minv02_bbw_sgn

Entries  486384
Mean    121.9
RMS     53.92Minv02

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

20

40

60

80

100

120

140
Minv12_bbb_ctl

Entries  2933
Mean    94.63
RMS     56.77Minv12

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

Minv12_bbb_sgn
Entries  5072
Mean    86.02
RMS     42.99Minv12

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

Minv12_bbb_ctl
Entries  21732
Mean    97.27
RMS     63.08Minv12

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

Minv12_bbw_sgn
Entries  486384
Mean    91.88
RMS     47.26Minv12

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Stefano Lacaprara (INFN Padova) Hbb Padova 07/03/2012 65 / 66



Intro Higgs Mass 120 GeV Discr cut 0.01 Discr above 0.01 Back to Basic Conclusion backup

0 50 100 150 200 250 300 350 400
0

10

20

30

40

50

60

70

80

90

P01_bbb_ctl
Entries  2933
Mean    134.6
RMS     93.26P01

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

20

40

60

80

100

120

140

160

P01_bbb_sgn
Entries  5072
Mean    127.6
RMS     85.71P01

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

100

200

300

400

500

600
P01_bbb_ctl

Entries  21732
Mean    134.1
RMS     92.26P01

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

P01_bbw_sgn
Entries  486384
Mean      127
RMS     84.83P01

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

300
Pt01_bbb_ctl

Entries  2933
Mean    37.71
RMS     24.27Pt01

Control region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

50

100

150

200

250

300

350

400

450

Pt01_bbb_sgn
Entries  5072
Mean    43.61
RMS     25.98Pt01

Signal region
MC

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

0 50 100 150 200 250 300 350 400
0

200

400

600

800

1000

1200

1400

1600

1800

2000
Pt01_bbb_ctl

Entries  21732
Mean    40.39
RMS     27.87Pt01

Control region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 0 50 100 150 200 250 300 350 400
0

500

1000

1500

2000

2500

3000

3500

4000
Pt01_bbw_sgn

Entries  486384
Mean    44.96
RMS     29.16Pt01

Signal region
Data

0 50 100 150 200 250 300 350 4000
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-5 -4 -3 -2 -1 0 1 2 3 4 5
0

20

40

60

80

100

120

140
Eta01_bbb_ctl

Entries  2933
Mean   0.01922
RMS     2.157Eta01

Control region
MC

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -5 -4 -3 -2 -1 0 1 2 3 4 5
0

20

40

60

80

100

120

140

160

180

200

220

Eta01_bbb_sgn
Entries  5072
Mean   -0.04521
RMS     1.922Eta01

Signal region
MC

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

-5 -4 -3 -2 -1 0 1 2 3 4 5
0

100

200

300

400

500

600

700

800

900
Eta01_bbb_ctl

Entries  21732
Mean   -0.0184
RMS      2.12Eta01

Control region
Data

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2 -5 -4 -3 -2 -1 0 1 2 3 4 5
0

200

400

600

800

1000

1200

1400

1600

1800

2000

Eta01_bbw_sgn
Entries  486384
Mean   -0.0235
RMS     1.915Eta01

Signal region
Data

-5 -4 -3 -2 -1 0 1 2 3 4 50
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

Stefano Lacaprara (INFN Padova) Hbb Padova 07/03/2012 66 / 66


	Intro
	Higgs Mass 120 GeV
	Discr cut 0.01
	Discr above 0.01
	Back to Basic
	Conclusion
	backup
	
	
	


