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Top Selection

© Using DPDs with and background
(105200 & 108240-108250)

© DPD making introduces a
=1 lepton p,>10GeV, |n| <3
=2 jets >20GeV, a third one >10 GeV (Coned4dH1Tower)
No MET cut (HecQ missing)

© Standard selection:
=1 lepton >20GeV, |n|<2.5 (Tight electrons, etcone20<6GeV)
=3 jets >40GeV, a fourth one >20GeV (Kt4LCTopo)
No MET cut
HEC veto: no jet >10GeV in broken quadrant

o Trying to enhance top fraction by
scales determined by exclusive k. algorithm running on
TopoClusters
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Cutflows

Cut ﬂOW h_cutflow_signal
x1 03 Entries 979169

. - | AODevents 359174 131139
: Signal DPD events 258935 70242

Wejets bg | | S
i (not scaled to XS) :

ek Top selection 55398 3161

100 Dmerge cut 29575 1033
B Dmerge MVA 30082 916

luminosity 1655/pb ~200/pb
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dyerge distributions
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Fisher discriminant vs. Single cut

Fisher discriminant

Plain cut on

| Background rejection versus Signal efficiency |
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Fisher classifier output

TMVA overtraining check for classifier: Fisher TMVA

'c ! | L | | | d | | | | A | | i L | | | | M
@ 25| Signal (test sample) « Signal (training sample) ]
N <V |
.c__u | Background (test sample) « Background (training sample) _
g - Kolmogorov-Smirnov test: signal (background) probability = 0.996 (0.713) .
Z 20 ]

i e

1.5 — — ’8‘

n 49

n 1

11— )

= -1 O

- ak=)

- 1<

05— _ 3“

n 413

B 12

. H9

0™ e >

Fisher response

Fisher discriminant passes the overtraining check :)
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Top mass plot

O Standard selection h_topmass_all
Entries 78749
n400— Mean 210.1
I:, —— signal + background RM S 9 5.73
5350 || —— Wajets background Xz / ndf 17.02 / 36
O F It a C h e byc h ev u —— correct combinations PrOb 0'997
7th d egree + - + Constant 124.7+12.7
7 degre 300 T esrias
c 19.55 + 2.70
250 C,, 64.68 + 1.97
C; -23.81+ 2.14
200 C,, -55.2 + 2.1
C,, 48.51+ 3.16
C,, -10.75+ 1.96
O Gauss mean: 150 . ol C,, -12.08 + 1.93
163.7 GeV _ Yt c,, 12.23+2.22
100 / b C, -4.691+ 1.718
O (@Gauss width: 50
19.6 GeV | | | |
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Reconstructed mass [GeV]
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Top mass with d,. . cut

23.2 GeV with cut

O Standard selection + 1 ltopmass all

CUt on d 5->4 N Mean 219.5

Me rge ( ) g 1 8 0 — signal + background RMS 97.09

E —— Wajets background Underflow 0

F It a Ch eby C h ev U1 60 —— correct combinations I?“t’ee;f::lw 127079'2

7" degree + 140 % | ndf 11.52/ 36

Gaussian Prob 1

. . 120 Constant 71.13+ 8.42
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Top mass with Fisher classifier

Standard selection +
Fisher classifier

on 10 vd,,, .. vars

Fit a Chebychev
7" degree +
Gaussian

Efficiencies:
sighal: 54.3%
backgd 29.0%

Gauss mean:

163.7 GeV

163.2 GeV with cut
160.0 GeV with Fisher

Gauss width:

19.6 GeV

23.2 GeV with cut
24.5 GeV with Fisher
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Top mass with dMerge cut, rejected events

h_topmass all

signal + background

W+jets background

correct combinations

4

Entries 36065
Mean 202
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Top mass with Fisher classifier, rejected events

o) . h topmass_all
F S he I Entries 35857
re Jected n Mean 213.9
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Top mass with Fisher classifier

O Fisher trained with
10 d vars

Merge

(no sqrt)
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Top mass with Fisher classifier, rejected events

O Fisher, trained
with 10 d

Merge
vars (no sqrt),

rejected events

h_topmass_all

Entries 34863
N Mean 212.1
2200 B —— signal + background RMS 973 4
E-l 80 | | —— Wajets background Xz / ndf 13.01/ 36
u —— correct combinations PrOb 0'9998
160 Constant 62.5+9.5
1 166.1+ 2.9
140 c 16.21+ 3.11
C,. 34.52 + 1.19
120~ Cr -12.39 + 1.36
T C;, -28.82 + 1.39
100 C,. 25.87 + 1.88
801 C,, -5.879+ 1.310
C,. -6.121+ 1.311
60— C. 7.214 +1.411
“ \ C,. -2.397 + 1.176
40— »
20 B “ \‘ Skded 4
A S I U N B B R
00 50 100150200250300350400450500

Reconstructed mass [GeV]

. SN
Max-Planck-Institut ()4
far Physik 7
Ap-Dyz 46 S

Top meeting

13.2.2009

14



Fisher efficiencies & purities

Cut efficiencies and optimal cut value
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Significance
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