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Jets

Jets are collimated energetic Particles

Hadronic
calorimeter

Perturbative shower suggests iterative,
pairwise merging algorithms p
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Reconstruction of Jets

IR and Collinear safe, invariant under boost,

Blch algorithm AR .
Ay , 2p 12p (%)
A= mm(kt,z-, kt,j) I
AR;; = \/(y@- —¥Yj)? + (di — ¢5)°
Inputs: 4 momentum/cell enerqy,

Value of R, the jeb size
P&T&W\QEQT’ Talk bg, & Chujo, A. Mukl']eijee,

p=-1, AntiKT jets, semi irregular jets, Hardest energy clustered first
p=1, KT jets, irregular jets, softest energy clustered first

p=0, C/A jets, only geometrical locations of clustered.

Jet properties, XSection
G s d Talkbg, Suman Chatterjee
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Jets From Resonance

X at rest 422222;:/ 3 P

N et 2

PP~>X~>C]C]

Two quarks are reconstructed asjets)

X can also be reconstructed




High pT(Boosted) Jet(1)
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boosted X __— \ :
JV\A/\/< /, Single Jet
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With a boost jets overlap, not very usual in SM,
i NP searches it kappens

High pT region: X is boosted, boost factor, y ~ £/m
de.cav prcduc&s are collimated,
both jets are in a single jet(FatJdet)
R ~2m/pT,
U m=ml, R=07, pT ~230 GeV,
for mamt, pT ~ §00 GeV

A R R R Ny T — T Ry S v
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Boosted Jets(2)

With a boost, jets overtap, nok very usual i SM,
A NP searches it kappens

T 13 TeV
> -CMS ;
" Simulation Preliminary

10-" —CA15

1072E

107°F

—4 1 1 1 1 | | | |
107 0.5 1

AR (Jet, Top Quark)

"Jeks overlaping’ may be ketp{u,i. to get rid of sM backgrounds




; % _ Boosted Jets(3)

N? keavv Far&iat&s decav to boosted W, Z, t.

| | eLeptonic mode is easy to tag, buk presence of LargeMEIT
not easy to reconstruct parent mass.

eHodronic events, larger in rates, reconstructible

eI High energy and high pT regime, may be a qo0d

fraction of events are clustered

sBackgrounds may be less, as it falls faster in pT,

{Gbombnma&omfis s better
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ATLAS TDR
(unboosted)

5. [ATLAS preliminafg

18 (simulation)

>
[
QO
@

100 120 140 160 180 200
Higgs mass [GeV/c?]




S L ni i il By it i e

O it . o g b

cross section [fb/30GeV]

Example: Higgs reconstruction(2)

Search for Hiqqs ttH, H — |1

ttH
[_]tthb
[_1ttbb

E )

=t IllLl)]lll

-lu nboosted) _

© ATLAS
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(EW) -
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Butterworth, Davidson, Rubin, Salam, 08
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Boosted Jets: Exciting
Un cluster, ek Proﬁlesj and cut

ofirst ‘Pro[msed bv Seymour for Ws, 93 ’
oButbterworth, cox, Forshaw,’o2 l
eMore improved, and used it for H->bb reconstruction

by Butterworth, Davison, Rubin, Salam(BDRS),'0%
TOP quarks reconstruction: ThalemWang, Kaplan)

Reherman, Schwartz, Tweedie (UHta geger)
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Soft Divergence

Talk ]39 A Mukhexjee

boosted X Probability of Higgs splitting:

T (7 Rz usel

quark IL/ ?rob&biii&v of quark splitting:

A R R R S Ry s T Tr———TTTEeT

e
S P S
}/}}?}}} (2) I~ %

A cut on z, removes divergence in background
Selection of Z can also help to increase S/VB
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Jet Observables
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Jet mass(l)

Jet is not massless
Jet mass can be usecl as one cnc thejet@bservable

m2 — 2,pq.pg o z(l — z)HQp% Mass qrows wikh pT

Z+jet, R=0.6, py, > 200 GeV

NLL+LO

Sherpa PS ——
Pythia 8 PS
Herwig++ PS

|
L o=

mj ~ aSpT,j

-, -, -
-~ [+2] [++] o n -
v v Ly

\_7/\
e
N

. Signaljet should have a mass Peak near the resonance.

e But the pert and non-pert emissions broadens and shift the Peak :
e UE and PU also increases the jet mass

. QCDJets acc:]uire mass througg» parton showering

je‘c with pT ~1TeV, m ~mW/mZ

A R T o e o e e e e G SR TR RS — - L N
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Jet Mass(2)

19.7 fb" (8 TeV)

| L] 1 T 1 I

T
: CMS, —+—Data

>

©

9: 0.015 | m, =178.5 GeV 7]

o) _§ - ——

.o_g : m, =172.5 GeV

—lo | ....... m, =166.5 GeV
0.01F | -
0.005 p {1

Ohl.llllll.lllll.iilll.
150 200 250 30 350

Leading-jet mjet [GeV]

Ungroomed, R=1.2, pT>200 GeV

Jet mass can be used as a basic observable of Jet.
Mass is sensitive to energy distribution in the jeb,
con also be thought of as a jet shape variable
Jet Charge is also used another observable
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Jet Charge (rev P [70)
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Beyond the Jet mass; JetSubstructure

Bevomd the jeb mwass, sEu,cisj the internal skructure and
exploit it: Jet substructure

o Clean the jets removing the soft radiation, find subjets
o ldentify the kinematic features of hard decays and
select them

QCD 1-prong W/Z 2-prong t 3-prong

7

Jet Subsbtructure: Profile of Jeks
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Jet Substructure

Goal: To sEudv the internal kinematic properties of jebs to
distinguish signal and background Like jets .

Large number of methods are available which can be

categorised in three subgroups.

Prong Finders: Prongs in jeks
Radiation Conskraints: Color connection
Grroomers: Fabkdeks




e TRT

O i . R S i ) Y S~ @ gy

Jet Substructure

Prong Finders: 1 ook for multiple hard cores in ajet, reclucing the contamination

from QCDjets, ‘Pronginess’.e.g. QCDth] hard core, W/Z/H give two cores and toP
jets three Prongecl. |

Color constrainits: Color connection between sub jets are exPloitecl.jets fromw/z/H }
will have less soft radiation than from QCDjets. Simj arlg, cluark initiate&jets will have les§

contamination than gluon initiatecljets. Variousjets shapes are used to quanthcg the

effect of contamination, and then separate out the signal and backgroundjets.

Groomers: Usc Largejet radius to capture a”jets inside a singlejet, FatJet. Because

of large raclius,jets are sensitive to UE and PU. Grooming tools are used to mitigate the
imPact of these soft efects. from QCDjets, ‘Pronginess’.e.g. QCDjet] hard core:
wW/Z/H give two cores and top jets three Pronged.

Various Ee&kmiques are devetaped

—— T — — .
N e e -



| Grooming

- E«&@.r E"Mg Butterworth) Davison, Rubm) Salam( BDRS)’,08

reduce ettective jet area

e Jets are using AntiKT
o Subje’ts are using C/A with Reg =00, 8
|

. three subjects are retained |

(

e TR

Rﬁlter — 027 N{lter — 3

i : , / Krohn, Thaler,Wang’,O9
| . Jets are using AntiK'T R=1.0
TT' LMMEMS e re-clustered using AntikT, with R, =0.2, pri > 4 S PT.j

l : , ;
| ° subjec’cs are retained, if Z<4t=0.0%

?T‘Mhihg (o aPPhCC] cluring the formation onets.SDE”iS; Vermilion, Walsh Salam, ‘09

|
§ Appliecl clgnamica”g, to suppress the small and Iarger distance

f using two cuts Z and Dcut.

f Pruning vetoes recombinations, between i anclj ik geometrical

! distance between them Iarger than D and one of the objects is less

than Zcut; Dcut=0.5, Zcut-=0.1

A R R R R e Ry T T T . —
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Mass Drop

BPRS
It is in the category of prong finders and grooming

Form a jet and with C/A algorithm.
Undoes the last step Pit; — Pi T Dj

Massdrop Maz(Mm;, M;) < Ueyt Mitj
Splitting is sufficiently symmetric M m(pf = pi j)ARfj > Yeut mf =
If satisfies, keep both i and j, otherwise keep only the
massive one

Iterate it, till all are declusters, stable subjects are obtained
mMDT: modified mass drop

Tool: HEPtoptagger
PT based grooming: JHToptagger

= — Tr—teT T DT
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Soft Prop

Larkowski) Marzani, Soyez, Thaler’, 1402.2657

| Sogt clroP cle clustermg removes wxcle angle so1ct racllatlon 1Crom a Je’t N order to

mltlgate the effects of contamination from SR

Fora glven Jet racllus Ro with onlg two constituents, the soft clroP

PFOCCCJUFC remove soﬁ:er onces,

min(pr;, pT;) i (AR@)B
cut
pT; + PT;

T}“IC abovc—: C(:]Llathﬂ Falls {:Of' WlClé angle leSSlOﬂ thé groommg IS

Controlled by Zcut and . (=1 J"Z) 7 cut determines the strc—:ngth of ?ractlonal

A selectlon, and f s set to greater than CE0 soften the collinear radiation.
P g
This Proceclure can be extended for jets with more than two constituents,

using Pairwise recursive algorithm.

Useful in PU removal




N subjettiness

N~sul:>jettines IS ajet shape variable that discriminates

jets accorcling to the number N of su]ajets.
Jets from toP clecag are expec’cecl to have three regions,QCD

jets have one one two regions.

Asetofaxes Q1,Q2....aN isintroduced )jet shape variable is defined as

7'](\?) = ZpTimin(ARfal ...AR,?&N)

The axes, K can be chdsen in several ways. e.g..

kT axes, mj]D]i\rPaI axes..

e IS & goocl discriminator,.
N—1

21 < Teut Discriminate W/Z./ Hjets against Q,CDjets

732 < Teut Discriminate topjets against QCDjets

!
!



Shower Decownsktruckion

The aim of the method is to determine whether the
Subjets pattern IS comPatible with a Parton shower Proﬁle,

} tgl:)ical of a toP quark. Sopper, SPannowskg, 1102.34-80, 1211,314-0. ,

e ——

lnitialjet is reclustered with R=0.2 or 0.1, DN = (pl o 0Ly YT pN) |

The signal and Background likelihood are estimated calculating the Proba]:)ilities -,.
that a simpliﬁed Parton shower Monte Carlo would generate py accor&ing to the |

| [ 13 TeV
sxgnal ancl background hHPOthCSIS. 5 0'14’CM§ e
< 1 2iSimulaztion Preliminary j

0. - AK8, flat p_, 1 — Top, 470<p <600 GeV, 52% -

r T — Top, 600<p_<800 GeV, 68%

2 (pN | S ) 0.1F<1>=20,25nS  ----Top, 800<p,<1000 GeV, 73% _

" MJ R=0.1 ----Top, 1000<pT<1400 GeV, 76% -

X(pn) =

QCD, 470<pT<600 GeV, 8% ]
P ( p ‘ B ) 0.08F QCD, 600<p <800 GeV, 13% _|
n - ----QCD, 800<p <1000 GeV, 19% -

B QCD, 1 000<pT<1 400 GeV, 24% |

High values corresponcl to signal 009 e
0.04
from top quark clecag :
0.02f
CPU intensive 0
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Performance

Receiver Operating Chracteristic(ROC)

—

background efficiency: €g

Better

signal efficiency: Eq

Algorithm IR and collinear safe |

:
| ittle sensitive to model clependent |
non Per’turbative effects, hadronisation,

CliE, Detecior egects, O




Some of the tools developed

for boosted W/Z/H/top

Seymoura3 reconstruction

YSplitter Jet Shapes

Matrix-Element \
p+Filter ATLASTopTagger

Mass-Dro

/

JHTopTagger TW ——— Planar Flow

Templates | N-jetti
- Iness
CMSTopTagger Pruning /I
Trimming CoM N-subjettiness (Kim)

HEPTopTagger Twist
(+ dipolarity) —

Shower Deconstruction : | : Multi-variate tagger :

Qjets

N-subjettiness (TvT)

apologies for omitted taggers, arguable links, etc.
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Jet tagaing

Labe”mg of the Jet with the Partlcle which initiated it - Jet taggmg,
of Partlcular interest W and toP taggmg

AR(jtrueajreco) s 075

. Reconstructedjets are matcheci:
. Truthjets are matched truth W/toP AR(]‘tme’ particle) < 0.75

e The Partonic decag Products of w/ tol:) are matched with reconstructecljet

F e SN = o R o Sl et Y S < iy I a i

Ajet IS taggecl if the Parent Partlc:!e and its clecag Procluc’cs are:AR < O 75 X R; et

1.6

W Boson Jet Labelling Efficiency

0. 8
0.6 - 6f
L L
r@- L
0.4f - 4f
0.2F - 2p
Aw.« [ gl I [ Lpn ! L : O OO e e o -~ ... s ST P [ L] L]
00 7500 1000 1500 2000 ~ 2500 ~ 3000 % “" 75007 1000 1500 2000 2500 3000

W — qq

t%bW%bq

IIIIIIIIIIII

ATLAS Simulation

—_—

IIIIIIIIIIIII

w Jet Contains

Truth W Boson P, [GeV]

—
'cn

Top Quark Jet Labelling Efficiency

ATLAS S|mulat|on

d Ctrutht — b q,q
- truth W — g, q, —e—g,anagq, 2 _=_bandonlyg,orqg,]
T antiok: P= i 1 2]
| 4[-anti-ki R=1.0 truth jets = zg'r:’e% % 1.4 jlar:rtu'efﬂ Z 1ot jets onlyg,andg,
. - |ntrue| <2 = B n < ——only b ]
1oF 7 1.2 only g, org, —

Top Jet Contalns
——bandg,andqg, ]

none

Truth Top Quark P, [GeV]
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W/top tagging

e For W/toP tagging, many variables or correlations) Jet moments are used for

taggi ng,

o All these Jet moments are given inPut for multivariate analgsis (DNN, MVA)

Observable Variable | Used for | References
Calibrated jet kinematics | pt, m©™ | top,W [44]
Energy correlation ratios | e3,C>,D» top,W [50, 54]

N-subjettiness k2t fop.4 B3¢
12Nk top
Fox—Wolfram moment ng w [57, 58]
Zeut w [59, 60]
Splitting measures \Vdi2 top, W
Vda; top

Planar flow P 1% [61]

Angularity as w [62]

Aplanarity A w [58]

KtDR KtDR W [63]
Qw Ow top [59]

————— ey 'fr':"'m—'qv—n——m‘~ gy o

1808.07858,
ATLAS Collab

——— . e . P G o T p—— -~
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— DNN W ATLAS Simulation
(s =13 TeV
2-var optimised Tfimmed anti-k; R =1.0 jets
tagger Intel < 2.0
D2, mecomb p'flfue =[200, 500] GeV
[60, 100] GeV W tagging

— DNN W ATLAS Simulation
\s=13 TeV
e 2-var optimised Trimmed anti-k; R =1.0 jets
tagger In'el < 2.0
p‘True =[1000, 1500] GeV
[60, 100] GeV W tagging

[
Q
w
-
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N
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Background rejection (1/ &,

—
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5
]
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N
C
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2,
)
S
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-
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S
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X
O
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0.6 0.7 0.8 0.9 1 . . . 0.6 0.7 0.8 0.9 1

Signal efficiency (€;,) Signal efficiency (€)




CAR=0.8
250 < p, < 350 GeV

nl <2.4
60 <m,, <100 GeV

——— MLP neural network

— — Naive Bayes classifier
eret

— - t,/t, pruned
/T, NO axes optimization

—mm Cy (B=1.7)

—— Mass drop

—mms Jet charge (x = 1.0) W*
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2

—— DNN top ATLAS Simulation
\s=13TeV

Shower Trimmed anti-k; R = 1.0 jets
DeCOHStrUCtlon Intruel < 20

2-var optimised p'¢ = [500, 1000] GeV
tagger Top tagging

—— DNN top ATLAS Simulation
(s=13TeV

Shower Trimmed anti-k; R = 1.0 jets
DeCOI‘]StrUCtlon Intruel < 20

2-var optimised ptT“‘e =[1500, 2000] GeV
Top tagging

—h
2
—
2

» HEPTopTagger v1

7,y M®™ > 60 GeV

» HEPTopTagger v1

7., M®™ > 60 GeV

-
o
N

Background rejection (1/ &,

(@)
5
\J
S~
b pa
N
C
Q
o
O
2,
)
S
O
c
-
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| -
(@)
X
O
©
m

0.5 0.6 0.7 0.8 0.9 1 : : : 0.6 0.7

Signal efficiency (&) Signal efficiency (&)




CMS CMS

Simulation Preliminary Simulation Preliminary

w
800 < p, < 1000 GeV, nl < 1.5 800 < p_< 1000 GeV, I
AR(top,parton) < 0.6 '

flat P, and n
flat p_and 7 A R(top,parton) < 0.6

—— CMSTT min. m 7 4
—— CMSTT topm /7 —— CMSTT - min. m, top m, t,/x,

— Filtered (r=0.2, n=3) m —— CMSTT - min. m, top m, t/t,, b

—— HTT V21, — HTTV2-m,f_, AR, T/,

—— HTTV2m , X —— HTTV2-m, fnec’ AR, 1:3/1:2, b

—— Pruned (z=0.1,r _=0.5) m i — log(x)

cut ’ '

— Q-jet volatility QY — Mgy (2=0.1, p=0), 13/1:2

—— Softdrop (z=0.1, $=0) m /44 ~ Mg (2=0.1, B=0), T /v, b
Softdrop (z=0.2, f=1) m /. — Mgy (2=0.1, p=0), 173/1:2, log(x)
Trimmed (r=0.2, f=0.03) m fre Mgp (2=0.1, B=0) , T /1y, log(x), b
Ungroomed t,/t, hf A mgy (z=0.1, $=0) , min. m, -cal-c2
log(x) (R=0.2) bil: Mgp (2=0.1, B=0) , min. m, © /v, b




ATLAS ¢ Data2015+2016

Vs=13TeV, 36.1 fo” ] tt (top)

Trimmed anti-k, R=1.0 jets ] tf (W)

AR(large-R jet, b-jet) > 1.0 I tf (other)

p, > 200 GeV . 2!"9:9 IOP EV;/h) )

comb Ingle 1op (other

m®™ > 40 GeV - Wfiets P
B VV, Z + jets, multijet
[/ Total uncert. (excl. tagger)
I Stat. uncert.
— tf modelling uncert.

ATLAS o 361 } Data2015+2016

lepton+jets selection | .
Trimmed anti-k; R=1.0 jets PowhegPythia6

W tagger (§, = 50%): m*™ + D, [ Total uncert.

Events / 0.025

Signal efficiency (g;,)

Data/Pred
Data/Pred.

400 500 600
01 02 03 04 05 06 07 08 09 1 Leading large-R jet p_ [GeV]

Leading large-R jet DNN W discriminant

ATLAS 361t } Data 2015+2016

lepton+jets selection | .
Trimmed anti-k, R=1.0 jets PowhegPythia6

W tagger (&, = 50%): m™™ + D, I Total uncert.
p,>200 GeV

Signal efficiency (g,)

Data/Pred.




Events / 0.025

Data/Pred.

ATLAS [ Qata 2015+2016

Vs=13TeV, 36.1 fb” [ tt(top)

Trimmed anti-k, R=1.0 jets 1 tt (W)

AR(large-R jet, b-jet) < 1.0 I tt (other)

p, > 350 GeV . :!ng:e ;op EV;/h) )

comb Ingle 1op (other

me™ > 40 GeV - ijets P
I VV, Z + jets, multijet
[ Total uncert. (excl. tagger)
I Stat. uncert.
— tf modelling uncert.

01 02 03 04 05 06 07 08 09 1
Leading large-R jet DNN top discriminant

ATLAS st } Data2015+2016

lepton+jets selection | .
Trimmed anti-k, R=1.0 jets PowhegPythiaé

Top tagger (&,,=80%): DN B8 Total uncert,

Signal efficiency (g,

Data/Pred.

600 800 1000
Leading large-R jet P, [GeV]

Data/Pred.

ATLAS o ¢ Data 2015+2016
- T [ ]tt signal
[l non-tt background
[ tt background

lepton+jets selection

Trimmed anti-k; R=1.0 jets

Top tagger (&, = 80%): m*™ + 1,
Tag pass

350 GeV < p, < 400 GeV

mem [GeV]

-
O

AT A v 361 } Data 2015+2016

lepton+jets selection | .
Trimmed anti-k, R=1.0 jets PowhegPythia6

Top tagger (&, =80%): DNN B Total uncert.
1P > 350 GeV

Signal efficiency (&)

Data/Pred.




Preliminary

- -f3- Powheg Simulation
-£3- MC@NLO Simulation

Top tagging efficiency

19.7fb™, 8 TeV
T T | T T T

CMSTT
jet pT>200GeV =

o
N

M|stag rate

MC/Data

'
|||||1__|_|IIIIII

[T T T T T |

- CMS

N . CMSTT

C Preliminary _

- jet p_>400GeV
—-@- Data T

- -f3- Pythia Simulation
T - Herwig Simulation

-
(6)]

—

MC/Data

Il | Il Il
600 800

o
&)

CA8 p_ (GeV)
19.7fb”", 8 TeV

0.9L CM

Preliminary

-f}- Powheg Simulation
- MC@NLO Simulation

Top tagging efficiency

CMSTT

é'"'I""I""I""I""f

1000

CA8 p_ (GeV)

Mlstag rate

MC/Data

o
&)

-f3- Pythia Simulation
-H3- Herwig Simulation

19.7 fb”', 8 TeV

[TT IMI TTT | TTTT TTTT | TTTT | TTTT | TT I T | T TTT |:
Prel/mlnary CMSTT }_é
-@- Data ]

s

0'|—|-|||||||||||4—||-||

20

MC/Data
>

i

15 20 25 30 35 40

é.

I| _I_II|III|III|III|III|III|
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quark/gluon Discrimination

Higgs, NP (SUSY cascade), top mostlg decks to quarkjets.

e backgrouncls sige dominantlg gluon jets

Neh shapes: angularities and
energy correlation functions,

Multiplicitg based observablesj Soft DroP

quark-gluon ROC (hadron+UE)

1 B T S L A O S e
e AT
0.85- === Nisp k=1 GeVi
OPTAR  1 NChg_ ,
........... CaSImIr
($598 e : : '

anti-k¢(R=0.5)
(@)] ;
w 0.5 p>500Gev

0.4
03"

0=

o*
.
.

. .

.
. .
.
.

€q

0 0.102030405060.70809 1

(/)] 0-257 1T T T ‘ T T 7T ‘ T T 7T ‘ T T T ‘ 1T T T 1T T T ]
2 - ATLAS Simulation Preliminary N
c _ Vs =13 TeV ]
W 0.20-Anti—k, EM+JES R=0.4 —
§ - Inl<2.1 1
= = —— Quark Jet .
g 0.1 5? - -~ Gluon Jet ]
5 B 1 50<pr <100 GeV 7]
= 0.10— 1 400<pt <500 GeV ]
s 1 1200<pr <1500 GeV -
0.05- =
- TR ]
0.00 m il RN
0 10 20 30 40 50 60
Ntrack
(- T T T T T T T T T I T T T I T T T I T T T
.
I3 ATLAS Simulation Preliminary,
o)
T 100k Vs =13 Tev -
o - Anti-k, EM+JES R=0.4 ]
° - . Inl<2.1, 150 GeV <pr <200 GeV
2 B _
C — —
)
E L _
Q) _
_— CNN EM Towers + Tracks |
----- LLH (# Charged Particles + Jet Width)
— #Cha.rged Particles
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Higgs Searches
PP->W/Z+H, H — bb

It was ditficult channel to find Higgs, it was never considered for low
|uminosit3 o[:)tion, because of Huge SM l:)ackgrouncl.
But it is also iml:)ortant to stuclg this décag mode, as its gjves highest

contribution to clecay width
BDRS, PRL, ‘08

Jet Substructure level analysis helpecl to stuclg this channel

35.9 fb™ (13 TeV)
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CMS ¢ Data
ATLAS —*— Data e+jets, 1ttag T Svtzee:s
{s=13TeV,36.11b" E"w . — .
+jets Z'4.0 TeV, 1% width (1 pb)

boosted, e+jets I Multi-jet

(] Others

—— 7,3 TeV (x 50)

Bkg. uncertainty

Events / 10 GeV

2
m
-~
Lo
W)
(m)]

Large-R jet mass [GeV]

6000
m_ [Ge
095 %f 13 TeIV, 36.1 fo’ tt[ Vi

Expect: e upper limit :

2 Observed 95% GL upper limit 35.9 fo' (13 TeV)

B Expected 95% CL upper limit £ 1.6 Observed
Expected 95% CL upper limit +2 ¢
LO KK gluon I'=30% cross section

—

I +1s.d. exp.

[ ] +2s.d. exp.

— g, (LOx13)
Combination

—

x B(gy,—H) [pb]
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Charged Higas Search

2HDM model predicts charged Higgs
Ty — >>mt+mb$H_%fb |
PP — tbH™ = ttbb: |
eHuge Backqround from SM top pair production |
eSignal semsitivity is too low for the mass range |
400 - 1000 CreV
®Mass reconstruction poor, for combinatorial problem

Top quark from Charged Higgs decay is boosted. Mass
reconstruction is better

Better boosted top construction .
Signal sensitivity is improved. Possible to observe

- ab 300/ "fb Aravind H Vijay, MG, PRD, '2018(180%.06986)
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Poosted fop quark polarization

o Top quark is polarised.decided by the interaction vertex
¢ Polarisation wmeasurement Frovidﬁs hinks about the Fassibi.e |
modification on interaction vertex,
- — bl v Leplonic cletouj mode is used

e Top quark from resonance decay, is boosted, Lepton is
not isolated W' - thymy ~1—3 TeV

ot -> b 9 9, hadronic decay mode is considered, and
subjets are identified, energy fractions, angular correlation
are used to extract polarisation to id@.&r\&i{j left and right
handed top quarks
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‘Boosted top quark polarization
pp — W' — tb
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Partonic

HEPTopTagger?2

0.018
0.016
0.014
0.012
0.01
0.008
0.006
0.004

0.002

Aravind H \/ijag) R.Godbole, MG, J. Lahir,

R WIS A AR

My = 3 TeV

C. Kaur, S.Sharma

N progress
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Sumwmary

Understanding High pT jets are essential for NP searches

Various Techniques to tag High pT jets are discussed

Taggers validated using data

Techniques developed are used in the context of NP
Searches, in par&iauiar Fmrem& mass reconskruction

Very busy area, use of ML
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Summary

Understanding High pT jets are essential for NP searches

Various Techniques to tag High pT jets are discussed

Taggers validated using data

Techniques developed are used in the context of NP
Searches, in par&cuiar Fmrem& mass reconskruction

Very busy area, use of ML
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