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The left panel of of Fig. 1 shows the pT distribution of the leading top quark for three

di↵erent stop masses (assuming a massless neutralino). For stops with a mass of a few TeV

or higher, the tops from the stop decay are highly boosted with pT � mt. The right panel

of Fig. 1 shows the mean distance between the W boson and the b from the decay of the

top as a function of met and me�0
1
.

Given that the jet radius chosen for this study is �R = 0.5, the top will on average be

contained within a single jet. Stop searches at a 100 TeV collider will therefore have to

probe a kinematic regime not accessible to the 14 TeV LHC, where the top pT relevant for

most searches is less than a TeV.
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FIG. 1: The pT distribution of the leading top quark for met = 2, 6, 10 TeV assuming me�0
1
= 1GeV

[left]. The average size of top jets from stop decays as a function of met and me�0
1
[right].

One possible tool for separating signal from background is to tag these highly boosted

tops. Note that top taggers constructed for LHC energies are optimized for large radius

jets with �R ⇡ 1.0 � 1.5 (for a review, see [41]). It is therefore interesting to understand

if existing algorithms are suitable for events at 100 TeV. If the top tagger depends on an

intrinsic angular scale, for example the Johns Hopkins top tagger [42], then the choices

appropriate for tagging boosted tops at the LHC will need to be reconsidered. In contrast,

the HEP top tagger [43] does not make any assumption about the angular separation of the

top decay products.

Given the magnitude of the boost being considered, separating the individual constituents

of the top decay requires detector granularities higher than presently available in hadronic

calorimeters. For example, a 5 TeV top jet falls within a cone size of roughly �R ⇡ 0.07,

while the typical size of a calorimeter cell at ATLAS is �⌘ ⇥ �� ⇠ O�
0.1 ⇥ 0.1

�
[44]. In

order to understand this e↵ect quantitatively, we generated a sample of t t and QCD events
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▪ Our LHE samples are overlayed w/ 
inverted line-style to compare results 
from “Boosting Stop Searches”, ref to 
come.

▪ Decayed LHE files generated from 
Madgraph for 100 TeV pp collisions.

▪ 50,000K Events for M_stop in [4,6,8 
[GeV]], M_lsp = 1 GeV.

▪ Gen-lvl distributions for tops from 
stop decay are shown to the left.  
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ΔR ~ 2 mT/pT 
Expect small jet radii

▪ Decayed LHE files generated from 
Madgraph for 100 TeV pp collisions.

▪ 50,000K Events for M_stop in [4,6,8 
[GeV]], M_lsp = 1 GeV.

▪ Gen-lvl distributions for tops from 
stop decay are shown to the left.  

▪ Our LHE samples are overlayed w/ 
inverted line-style to compare results 
from “Boosting Stop Searches”, ref to 
come.



Top Tagger Efficiency vs. Granularity

▪ Granularity
▪ Cell width  ∆φ×∆η ≈ 0.02×0.02 

or less is necessary for hadronic sub-
structure (~4 x current CMS 
granularity)

▪ Similar results obtained by S. 
Chekanov https://indico.cern.ch/event/
382815/contributions/910644/
attachments/1139429/1666195/
PhysicsRequirementsHCAL_boost201
5.pdf

Source : Boosting Stop Searches with a 100 TeV Proton Collider 
https://arxiv.org/abs/1406.4512
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https://indico.cern.ch/event/382815/contributions/910644/attachments/1139429/1666195/PhysicsRequirementsHCAL_boost2015.pdf
https://arxiv.org/abs/1406.4512


Muonic Top Tagger?

▪ Muonic Top Tagger
▪ Look for muonic W decay + collaminated 

hadronic b decay or vice versa
▪ An efficient top tagger for a low granularity 

detector
▪ Can be combined with “QCD” cuts for better bkg 

rejection.

(“Boosting Stop Searches”)
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Expected Backgrounds
*QCD cut performed w/ 

p_T > 200 GeV jets

(“Boosting Stop Searches”)

No stats for high MET + boosted jets in existing sample

(1/1000th of  
avail. stats in 
/eos/fcc/hh/)

FCC-hh ttbar sample :
>= 2 hard jets
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PT >= 8 TeV  ttbar Production

>= 2 hard jets

• Generated via “.cmd” file 
▪ W/ a reasonable generator level cut we can produce 

necessary statistics
▪ Verified that signal LHE files can be ran through FCC-hh 

FWK w/ appropriate “.cmd” setup
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PT >= 8 TeV  ttbar Production

>= 2 hard jets

• Generated via “.cmd” file 
▪ W/ a reasonable generator level cut we can produce 

necessary statistics
▪ Verified that signal LHE files can be ran through FCC-hh 

FWK w/ appropriate “.cmd” setup

• T2tt [m(~t) = 4 TeV] 
• Bkg
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Thoughts
• Reproduce “boosted 

tops” analysis results? 
▪ It would be a nice starting point to build 

confidence

• Generate relevant 
samples? 
▪ High pT  ttbar, ttbar+X, single t, X+jets, 

diboson, QCD?

• Compare w/ a granularity 
driven search?
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