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Semi-leptonic ttH event

* Need to reconstruct: 4 b
quarks, 2 light quarks + lepton
+ neutrino (W decay)

* Main background: tt

e Similar products and kinematics
as signal

 Comparatively large cross
section

A representative Feynman diagram of ttH (10 such diagrams)
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* [dea: calculate likelihood that an event Separation power, S = 1Z(Nsig—Nbg)2
.. : . ’ 2 Naig + Nig
is signal or background in origin B

* Calculates Feynman diagrams

e Can provide a powerful discriminating 0.26]
variable to extract signal from background
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* Challenge: reconstruction of jets from
W

* Reconstruction efficiency = 30%

W is a difficult object to reconstruct

* W has mass of 80 GeV - decay products have
<E>= <p>=40 GeV, transverse component
close to cut 0245 2.0 25 30 35

eta cut (a.u.)

* W jets lost by pT > 25 GeV and eta < 2.5 _
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Nominal event reconstruction algorithm

0 bibib b WW Fully reconstructed event

1. Sort events into
> 6 jets, > 4 b-jets region

PDOBR 5
M67

6 7

2 / Vs7
n 4. Calculate M;; of each possible

1
G 3 pair and choose pair that
D A Y minimizes | M, — M, | as pair
from W

3. Order jets according to tagging
2. Identify output discriminant. Choose top 4 as b-

lepton jets (agrees with TRF, see backup)
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Reconstruction- and truth-level information

* How do the properties of the truth-matched jets compare to the jets
selected by our algorithm?
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An approach to improving W reconstruction

* W is reconstructed rarely - account for this in the analysis

* Modify algorithm to separate events (data and MC) into two bins
prior to MEM calculations: i) high-W purity ii) low-W purity

|ij'_Mw|=min{|M M, |}

all jet pairs
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Challenges to address

1. Need appropriately large bin sizes (prefer % of events in both high-
and low-purity bins)

2. Prefer bms with higher purity (low |mpur|ty)
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Results overview: split binning

_ 9.67% 13.77% 42% 9.36%
_ 10.44% 13.21% 26% 9.75%

_ 10.17% 10.89% 7% 9.28%
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Events

Results 20.7: split binning
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Conclusion

* Observed increase in relative separation
* In principle, correct reconstruction is done more often

* Very little cost

» Additional computation time is negligible - any
improvements are for free

* Further studies required to fully understand
invariant mass separation and secondary
selections in 20.7

* Asymmetric invariant mass cut
 Different variable to cut on

 Need to do full fit

ATLAS Work in progress ; 8
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frequency (a.u.)
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Less drastic
difference
than dEta
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mv2 / TRF comparison
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