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Why Boosted?
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With the increasing factor, jets (top’s decay products) become more and
more

% The contribution of the EFT operators :
% Hadronic top tagging tools: Mass grooming and filtering, Pruning, Trimming, Soft

Drop Tagger, Mass Drop Tagger, , Machine Learning

What is the 7 signal? Although the accounts for a “physical top”,

diagrams do contribute to this signal region which is often not included.
Should off-shell contributions accounted as background? The actual background
coming from W+jets are quite insignificant with respect to the signal.
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Analysis Strategy: Semi-Leptonic SR

Plehn, Spannowsky, Takeuchi; PRD ‘11

N, =1 Base cuts

pr(l) > 30 [GeV]
N, >2

]vlight jets > 2

E"ss > 30 [GeV]
Nfat > 1

Anti-kt Algorithm,
R =04, p;r > 20 [GeV]

HEPTopTagger reconstructs 3-prong jet-substructure where

Myys ~ 172 £ 40 [GeV]

Cambridge/Achen Algo,
R = 1.5, p;y> 200 [GeV]

Step 1: Step 4:

Filtering: keep only
the 5 leading
subjets

—jets

Mass drop .
decomposition /' s’

p : Repeat reclustering and filtering procedure for all combinations of 3

mass drop subjets
Loop over all
combinations of s
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Step 6:

Pick the combination

with filtered mass
closest to the top mass.
Recluster to force 3
subjets
—_—
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with respect to p,;"*.
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t’”ec has been reconstructed
by iteratively choosing b-jet

—— SM 17 signal
—— W+ jets background

Recluster with
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Top tagging efficiency
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s Any given tagger is tuned to the SM, which introduces
model dependency into the analysis itself.

o3 Interference terms with the effective operators are
concentrated to the high energy regime; hence
depending on the operator, the tagging efficiency
deviates from the SM's tagging efficiency.

44% of the full event consists of off-shell
leptonic or hadronic top!

This reduces to 11% for M- > 1 [TeV]

0.80 |

s cuts — M > 1 TeV m— Mg > 2 TeV

Leptonic top reconstruction
| efficiency is ~100%. Hence

1 sensitivity is solely depend on
hadronic top reconstruction
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Tagging full/on-shell 77 events

~

o The Standard Model HEPTopTagger is looking for the
35 signature of W and top. Hence, off-shell events
h only dilute the tagged events, which can be seen
0.7 < from the Dalitz plot. y
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Tagging full/on-shell 77 events
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Effective Operator Sensitivities

Background tt Signal
Events € Events €
Initial 121096.46 - 187177.40 -
N =1 83344.54 0.688 | 109904.01 0.587
pr(l1) > 30 [GeV] 45510.19  0.546 | 80456.70  0.732 W-jets background is significantly lower
]]z b= 2 ) gg;zggg 828}1 égggg?g 8;38 than the #7 signal. Hence the sensitivities are
light jets = ' ' nalTo. ' mostly effected by intrinsic inefficiencies of
f/fT ><335[(?[(2§V] 147039990'2351 gggg gggiggﬁ 82% the toolset, detector inefficiencies and
tr . . . . . . .
Niatjer > 0 1478.90  0.361 | 36797.22  0.929 impurity of the signal.
Non top tagged event veto 98.06 0.066 | 17763.23 0.483
36.38 0.371 | 16612.86

S TODO: M; > 2 [TeV]
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Effective Operator Sensitivities

mm 300fb~!, Ay =10%
vz 300 fb~h, Ags = 0%

B 3000 fb~!, Ay =10%

77/, 3000 fb~t, Agys = 0%
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Observables used in sensitivity calculation: 7% = il i 0°" := SM signal + Background
{ HT’ Mﬁ, pT( jifat), pT( jl)’ pT( ll)a pT(tIz;eCO)’ pT(tI}:eCO) } \/ Oexp 4 (@exp Asys>2 O“? := SM signal + EFT interference
A0
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Conclusion

* Boosted phase-spaces are perfect laboratory for constraining effective operators.

* Tagging algorithms are tuned to the SM; hence they are introducing certain biases to the
calculation which needs to be taken into account.

* Off-shell top has significant contribution to the interference terms which again needs to
be taken into account. This can be avoided by going higher energies where tagging
algorithms are more efficient and underlying event has less off-shell contribution.

§ Effect of detector inefficiencies on operator sensitivities.
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