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Baseline selection

(1) = 1 lepton (e/y, P > 30 GeV, |n| < 2.5 (2.4)) u/c b
+ veto on loose leptons (10 GeV) < P:< 30 GeV) \

rd
(2) M.(lep,MET) = 50 GeV _ Hs
(3) = 4 jets (P; > 40 GeV, |n| < 2.4)

(4) = 3 CSV Medium® b-tagged jets

(*) ~1% non-B efficiency and ~70% B efficiency
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Systematic uncertainties reduce significance below 1

» Taking 10% of systematic uncertainty into account on tt

Cross section: S =0.67 (tcH)

\/S +B+(0.1x Btg)ji =0.42 (tu H)
* Two ways to increase the significance:

1) Find discriminating variable(s) to perform a template
fit
- Variables related to b-jets coming from H (kinematic resolutions of jets
are not so great)

- Reconstruction mechanisms to select correct b-jets are not so efficient

.. . : S
2) Revisit selection cuts according to 545 00x
d X 7




Reconstruction mechanism

Reconstruct FCN top-decay and SM b-jet as:

2 _ [M(bLbz)-My]? ' [M(bbzjeonc)-Miap ) s [M" (Do | MET)~mtgp]*
Xweighted = — 16 30 30
a
- b*,,b%,,b,,, taken from b-jet collection
i - Jeene taken from light-jet collection

Reconstruction efficiencies®;

- (b* b*,—H) ~67%
- (bg,, — ts,,) ~ 22%
“ Urene = Yeenc/Crend) ~21%
- (08,0% Jeone & Bgy = tegye & L) ~ 14%

© Denominator = number of events after BL selection
Only measured on ttbar signal samples
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Reconstructed objects for MVA
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Xweighted 16 30
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Reconstruction efficiencies®:
- (b',b%,~ H) ~67%
- (bgy, — te,) ~ 22%
- Ueene - Urene/Ceenc) ~21%
- (bleZHJFCNC & bSM iz & tSM) ~ 14%
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MVA — Input variables

Correlation Matrix (signal)
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Normalized distributions input variables (1)

Input variable: MVA_Mbbj_FCNCtop
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Normalized distributions input variables (2)

(blue: Signal, red: Background)

Input variable: MVA_Mbb_H
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1) MVA (BDT) not distinctive

(1/N) dN / dx

TMVA overtraining check for classifier: BDT

iSignhl(test shmple) B | '|gnhl (tralnlhg sampie) s
= Background (test sample) - Background (training sample) -
E— Imogorov-Smirnov test: signal (background) probability = 0.206 ( 0) —E

0.7 0.6 0.5 0.4 0.3 0.2 0.1 0 0.1
BDT response
Kinematic information not useful — Discrimination power to be looked

for in b-tagging information (# b-tagged jets, b-tag-diseriminator) 9

Not accessible in our pheno study

U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%



1) # b-jets not discriminating enough to
perform reasonable template fit

Loosen selection by requiring 2

CSV Medium b-tagged jets 10°
(instead of 3)
10°
4
Template fit on this doesn't 10
render sensible -
significance (even without ;
syst. unc.) 10

3

4

e
. TT+jets

— signal

5 6 7

m_

Number of CSVL

Conclusion: Performing template fit to constrain influence

of systematic uncertainties does not help
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2) Revision of selection cuts gets
significance up to 4.96

* Optimize selection according to
] {[S+B+(01x By
- =1 lepton (e/y, P; > 30 GeV) |
N J
- M;(lep,MET) = 50 GeV A4
- = 4jets (P; > 40 GeV)
e = 4 CSV Medium b-tagged jets (tcH) 2.70 (tcH)
« = 3 CSV Tight® b-tagged jets (tuH) 0.98 (tuH)

e Conclusion

- A significance of 2.7 (1) can be reached with simple cut-and-count
methods. Depending on the handle on systematic uncertainties, this
can even go up to 18 (12)

(*) ~0.1% non-B efficiency and ~50% B efficiency "



BR & coupling-scan
~Caroline's tool~

0

0 002 004 006 008 01 012 014 0.16 0.18 0.2

0 0001 0002 0003 0004 0005 0006 0007 <%
brhut_sig2 0.0009275 khut_sig2 0.0822844
brhct_sig2 0.0006125 khct_sig2 0.0646969
brhut_sig3 0.0013825 khut_sig3 0.0998719
brhct_sig3 0.0008925 khct_sig3 0.0797719
brhut_sig5 0.0023275 khut_sig5 0.128766

brhct_sig5 0.0014875 khct_sig5 0.102384 12
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Conclusion

The 1L3B channel shows promising significances for FCNH top
decays applying simple cut-and-count techniques

MVA and template fitting not useful due to lack of discriminating
power in kinematic variables

Need to turn to heavy flavour tagging information for CMS analysis

Pheno study finished - Turn to CMS study (TopTree framework)

14



Backup

15



TT+jets

TTH

Wtjets

tHq

T+jets

ZToLL
TT+V+jets
VV+jets

Khet 1 1har
ket SingleTop
Khyt L Lbar
Kyt SingleTop

initial
3.84e+07 + 9.82e+03
1.44e+04 £ 13.9
8.18+07 £ 1.77e+04
1.84e+04 £ 8.11
2.78e+07 £ 247e+04
3.27e+07 £ 1.5e+04
1.4le+04 £ 25.7
9.17e4+05 + 1.07e+03
4.23e+05 + 210
2.14e+04 + 276
4.37e+05 £ 637
1.72e+05 £ 206

== | lepton
1.19e+07 + 5.59e+03
4.77e+03 £ 7.97
1.94e+07 £ 9.04e+03
6.01e+03 + 4.58
3.16e+06 £+ 7.69e+03
3.08e+06 + 3.46e+03
3.536e+03 + 12.3
1.28e-+05 + 400
8.13e+04 + 90.7
2.83e+03 + 10
8.25e+04 £+ 277
2.22e+04 + T4

My (lep,MET) > 50 GeV
7.53e+06 + 4.43e+03
3.03e+03 £ 6.34
1.34e+07 £ 74de+03
3.86e+03 £ 3.65
2.2e4+06 £ 6.49¢+03
7.72e+405 £ 1.39%+03
2.08e+03 £+ 9.78
9.08e+04 £ 338
4.92e+04 £+ 70.5
1.75e+03 £ 7.89
5.5Te+04 £ 228
1.4e+04 + 58.8

> 4 jets
1.48e+06 £ 2.02e+03
2.13e+03 £ 5.46
5.057e+05 £ 1L6Te+03
560 £+ 1.39
3.23e+04 £ 331
h.15e+04 £ 243
724 £ 6.06
4.59e+03 + 76
1.47e+04 £ 38.6
132 +£ 2.17
1.13e+04 £ 103
850 + 14.5

> 3 CSVM jets
8.23e+04 £ 481
L.1le+03 £ 3.94
162 £ 48
327 £ 1.06
99.4 + 10.6
76.9 £ 9.24
30.8 + 1.43
217+ 5.9
h.6e+03 £+ 23.8
52.5 4+ 1.37
3.26e+03 + 55.1
317 + 8.84
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M(bb) vs M(lep,b) at MC truth level

Mbb_vs_MiepSMb_true_true TT Kappa Hct_Htobb
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Semileptonic tt
M (brandom’ brandom)
VS
SM SM
M(lep true’b true)

> 90% of sample

Best case scenario: 38% of signal gives distinguishable mass distributions.
Remaining 62% will look like semileptonic tt
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M(b" b™)

M_Firstj vs M_bb_true TT_Kappa_Hct_Htobb

M(bb) vs M(lep,b) - signal
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BR scan

R (t — cH) vs BR (t — uH) significance

0.005
0.004
0.003
0.002
0.001

0. 004 0.005
BR (t — cH)

BR (t - uH)

No systematic
uncertainty

BR (t — cH) vs BR (t — uH) significance

0.006
0.005
0.004
0.003
0.002
0.001
0 L | L

0.001 0.002 0.003 0.004 0.005 o 0.007 0.008
BR (t — cH)

BR (t 5 uH)
o o
o o
o o
~l [o3]

10% systematic
uncertainty on
background




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

