Search For Wy, Using t/b Jets
top & bottom jet searching
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Review of last presentation..

e Topology
It all structure is boosted , more than 5 substructure ( top - 3 jets, b quark, leptons) mixed
:resolved topology required

e Setting mass of Wy N similar -> makes N slow : Wp* , lepton separated

-> makes Wyp* slow : tjets & b jet separatead



* Main target: W, ~ N
- 1 top jet
-1 b jet
- 2 same sign lepton
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‘op jet ana

VSIS  Jet matching with genlevel top

1. Is AK8 well matched with genlevel top ?

2. Does other AK8 get inside top jet?

-> Well matched , can trust AK8 which is closest

to top
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[op jet ana

VSIS

How to discriminate top AKS8 in signal

1. Checked signal AK8 with toptagger [Fatlet_particleNetwithMass_TvsQCD] , SOTtdropmass

Toptagger Score Distribution
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Topjetana

How to discriminate top AKS8 in signal

VSIS

1. Checked signal AK8 with toptagger [Fatet_particleNetwithMass_TvsQCD], sSOTtdropmass

2. Does other AK8 has similar score ?

- By diagram it must have only one top jet.
-> Using cut ( toptagger score > 0.9, softdropmass > 120 ), max number of AK8 was 2 .
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Top jet analysis

-{ficlency [or cut( toptagger , sortdropmass)

Signal / Fake / None fractions over tagger & mSD cuts
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- It is just for signal
- At least 20 % lost happens due to low scores of AK8s. ( ~ 8.3 % of b escape top [WR 5 Tev, N 4.9Tev] )



Signal B jet analysis

- B jet is boosted due to high WR* mass.
- WR* is resolved , top jet and b jet has back - to -back topology.

- By LHE level , must have to check does b jet get inside AKS.

Delta R Distribution for bottom quark in AK8 jets
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Bijetana

VSIS

e Same way as top jet, checked closest AK4 jet with LHE b quark ,in AR < 0.4

AK4 Jets with AR < 0.4
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Signal B jet analysis

e Same way as top jet, checked closest AK4 jet with LHE b quark ,in AR < 0.4
+ checked AK4 mass and p, distribution
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Mass and p, is not appropriate way to check signal due to hadronization of b quark ..
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Signal B jet ana

e Same way as top jet, checked

VSIS

closest AK4 jet with LHE b quark ,in AR < 0.4

+checked-AK4-rmassand-p-distribution

+ checked minimum AR AK4 and signal AK8, reco mass

A

1 2 3
AK4 AR closest to AK8

35 A

25 A

20 T

15 A

10 ~

Lol g

s

»

2 3 4 5

LHE b AR to AK8

Number of Events

w
w
1

&

N
W

15 A

10 +

Reconstructed Mass Distribution

=0 LHE lepton, bottom + gen top Reconstructed Mass
[ LHE lepton + AK4 bjet + gen top Reconstructed Mass

JU\

U il

|

—

.

0 1000 2000 3000 4000 5000
Reconstructed Mass (GeV)

6000




Bac

KUPS



Events
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Signal B jet analysis

e How to get signal AK4 (closest to LHE b quark) from all of the AK47
- B tag score can not discriminate well
though jet Flavor ["Jet_hadronFlavour”] & jet mass >50 could define well.
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N mass [GeV]
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* Main target: Wp ~ N 7
1. High mass Wy
Jets are boosted which can be

inside one jet @

2. Low mass Wy %4
Jets are separated by two jets, ,

Sub-target : High W, low N

- Onshell Wy is not usetul : boosted

- Oftshell Wy can be useful..? : Low mass W, produced , similar to * topology.
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Cross-section [pb]
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Structure draft
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Cross sSections Checking

Full cross section

logl0O(Cross-section [pb])

e Wy fixed & N increase
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Cross sSections Checking

Full cross section

logl0O(Cross-section [pb])

e W, fixed & N increase
Cross section increases -> decrease
: top quark phase space constraint ->
S N phase space constraint -> ..
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Pdf & sca.

LO Cross-section [pb]

e variation

LO Cross-section with Uncertainty
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AL

LO Cross-section [pb]

& sca

e variation:

O tau

LO Cross-section with Uncertainty
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Or tau

(CTOSS section

Cross-section vs WR (log scale)

-£- LON=100
N —N— NLO N=100
~
109 S -+~ LO N=WR/2
VR —#— NLO N=WR/2
\ \\ -£- LO N=WR -100
RN TS —N— NLO N=WR -100
\\\ \\\\
_ 10-2 - \\\\ I, f :\s\~
-8. \\ \\\\\ \\\x
- - \\\\ s\ A
S \\\ ~\\\ ~‘~‘s
‘d \\ ~~~ -~
L ~‘§ -
3 \\\\ -~ TS TT—
g 3 ST =S
S 1074 - =2 Sm=TT -
\\\ s~~§~
1076 - S——
~~§L
1000 2000 3000 4000 5000 6000

WR [GeV]

21



CTOSS section:

N mass [GeV]
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