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All-Hadronic Final Skatkes

Johannes Erdmann



o my — mLsp def‘nes boost
| ® only low boost ( 771 ~ O(few 100 GeV))

| ® resolved selections : 6jets/5jets, 2 b-tags, Er™iss

full 8 TeV
— —— — - —— = Ee—— S—— —— :—_—::j
{ additional partially boosted selection : * also use top jet mass asymmetry l
' * recluster jets to top jets (R=1.2) and W jets (R=0.8) to distinguish topologies ]
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resolved

Stop Pair Production (all-hadronic)

i

ii o mt mLSP def‘nes boost

| * only low boost

e preselection : 5jets, | b-tag, Et™ss | full 8 TeV
————— R CMS Preliminary, L= 19.4 fb", {s = 8 TeV

e ——— . — —_— > Tl REAR RS LAl REAL LAt LR ML A L
partially boosted selection : 10, Ermiss>200 GeV+D""”l e
x B - W 1, +X :
| ® one “full top” : HEPTopTagger(HTT)-like 3-jet selection §= 7" > | b-tag =2/_V:/“_'>eu+x =
* AR < |.5,mjj € [80,270] GeV,HTT inv.mass cuts € o e gl
| ® + one “partial top” : 50
i * 3 jets left : use mjj and m; | of =
* failing or just 2 jets : use mj; ’ 301
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Mydiet = My(Er™ss, full top)

MRsys = My(ET™'ss, partial top)

CMS PAS SUS-13-015

~* kinematic requirements on full/partial tops

| ® #b-tags and ET™s categories

* bkg. estimated using data-driven techniques
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T tH
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preselection : > 2 C/A R=1.5 jets, pt > 150 GeV
full 8 TeV

> | top candidate : HT T-tag + = | b-tagged subjet
> | Higgs candidate : Higgs-tag

—

multi-Higgs category
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ttbar Resonances (all-hadronic)
igh boost
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| * low boost (pt>200 GeV) : HEPTopTagged-C/A 1.5 jets G
| ® high boost, i.e. high mass resonances (pt>500/450 GeV) : full 7 TeV
Template Overlap Method (anti-k; 1.0) + pile-up corr. mass
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full 8 TeV

'« 2 C/A R=08 jets CMS, 19.7 fb", s = 8 TeV
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| o fu Iiy boosted analysis

Ne»r=p»

‘o | trimmed anti-k; 1.0 jet with pt > 350 GeV, and

substructure-tag (split. scale \/d;o & N-subjettiness T2i, T32) full 8 TeV
| * | anti-k: 0.4 jet with pt > 350 GeV and b-tagged
* mw > |1 100 GeV — only high boosts
e difference in tagging efficiency from VW’ handedness
E : (d_. > 40 GeV e Process One b-tag Two b-tag
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high boost

tb Resonances (all-hadronic)

A
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. N ] I L
o fuIIy boosted analy5|s A
. * | trimmed anti-k; 1.0 jet with pt > 350 GeV, and <G
 substructure-tag (split. scale \/d;» & N-subjettiness T2, T32) full 8 TeV
| * | anti-k: 0.4 jet with pt > 350 GeV and b-tagged '
| * mw > 1100 GeV — only high boosts ‘
| © difference in tagging efficiency from W’ handedness
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. fuily boosted analysis J

‘o | C/A 0.8 jet with pr > 450 GeV

* top-tagged (CMS-tag + T32 < 0.55 + subjet b-tag) | full 8 TeV
o | C/A 0.8 jet with pt > 370 GeV, b-tagged
* mass < 70 GeV
| ® angular separation between the two jets
CMS Preliminary {s =8 TeV,19.7fo” Sample Yield
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tb Resonances (all-hadronic)

. fuily boosted analysis J
* | C/A 0.8 jet with pt > 450 GeV

: ull 8 TeV
* top-tagged (CMS-tag + T32 < 0.55 + subjet b-tag) | f
* | C/A 0.8 jet with pt > 370 GeV, b-tagged
* mass < 70 GeV
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. mt mLSP defnes boost
* only low boost (1; ~ O(few 100 GeV))

 * preselection: | e/ Y, ET™sS, > 4 jets, > | b-tag

% ; | | 1 1 T I || 1 ] 1 ] | T | I ] | I | 4 }: 3200:’ lllll 1 ] ] ] I 1] | ] L] ] T ] ] ] 14 L] | I vl

& | ATLAS - Data 1 st ATLAS - Data : t
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So00 - Single top__ Single top -
=200 m('/ )=(700,1) GeV (o x 100) goibisonp J 140'— (/ ) (700,1) GeV (o x 100) goiboson —
B " B Z+ets 120+ Bl Z+jets
150[- Bliv a 100l B iv =
' ' [JTotal SM - ... [JTotal SM -

100}

.lllllll..

E miss
= 1.5} +
s ‘+'+ 4’
1]
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VLQ Searches (= | lepton)

| ® pruned C/A 0.8 V-tag (me[50, 150]GeV, mass drop)
CMS PAS B2G-12-019,

full 8 TeV

* categorize in boson tags

—

e resolved and partially boosted selection
' * | e/p + 3 high-pT jets, ExMss
| * C/A08jet,pr > 200 GeV,m € [60,130] GeV

* BDT inputs : #VV-tags, #top-tags  PLB 729 (2014) 149 |

o same-sigﬁ lepton search
* top ID : R=0.8 CMS top-tagger (pt > 400 GeV)
* W ID :R=0.8 (pruned) 2 subjets + WV mass |
e jet ID :R=0.5, away from top or W ID-ed jets

| ® use #Htop-tags, #VV-tags, Hjets |
PRL 112 (2014) 171801 |
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e

' ® boosted selection complementary to resolved : |
* | e or Y (no isolation requirements)

* > 2 anti-k; 0.5 jets with pt > 150/50 GeV

e Er™iss and topological requirements

e —

' ® require good boosted X? reconstruction with leptonic/hadronic mass constraints

* one jet in leptonic hemisphere & at least one jet in hadronic hemisphere

CMS, 19.7 fb', \s =8 TeV

—_
o
>

Events /100 GeV
3 3

1071 ==

0

" others
—Z'2TeV |

500 1000 1500 2000 2500 3000 3500
(b) M, [GeV]

full 8 TeV

| * O-tag :W+jets |
' ® |-tag :single top |

L

| PRL 111 (2013) 211804

CMS PAS B2G-12-006
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* boosted selection complementary to resolved :

| e or Y with mini-isolation (shrinking cone)

N»>r=»

| anti-k; 0.4 jet Flose to lepton 8TeV (14 fbr!)
e > | b-tag & Er™ss and mt" requirements
* | trimmed anti-k; 1.0 jet:

e pr > 300 GeV,m > 100 GeV, /dj2 > 40 GeV |

9 NLUAERILUNNRINLEE rr e - > .. N
- _ ATLAS Preliminary Ldt=1421b \s=8TeV D - ATLAS Preliminary - Data i
> - o
3] 100_ Q) 50 ’ @ Single top [ Multi-jets
.g - ; C OW+jets  [@Z+jets
£ 80— = 40~ % [CJDiboson
% . GCJ - 4/ \s=8TeV
5 ol e o 30
'(5 i o ‘ ﬁ.&-ﬁ' N ” _ -1
[ ¢ _{:{dXM&kMﬁW - 20-__4 ILdt_14.2 fb
C e 4 N = U+ jets
40 - . rcerm i} 10 boosted
- @ : V- Imim N . . TRy
o0 7 : U PICONE3V/ p. A Ptcone30 —| o 15
[ 7 2TeV Z o Etcone20/p_ < Etcone20 - é . 1
0’_1 ’ PURT VN ST T NN WY S T S (NN WY SN VNN SN (NN WA SN NN NN NN TN SN SN NN SN NN S l.-1 % O 5
0 1 2 3 - 5 6 A 40
QCD background false-identification rate [%)] \fdm [GeV]
isolation cone size = 10 GeV / Er ATLAS-CONF-2013-052
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' ® aim : measure pt of hadronlc top candldate

| © MC fails to model high pt regime well

| ® recover high pr efficiency with boosted techniques
* this is a background for most searches presented here !

' * same selection as |+jets ¢f resonance search

N»>r=»

full 8 TeV

3 2 S Towvnetany T

O . ® ALPGEN + HERWIG 2 60 -« Large-R JES photon+jet ATLAS Preliminary -

\/ R— - -

ag 3 l\v ® MC@NLO + HERWIG g [ e — Eatrggéi ;ES topology 20.3fb" 1s = 8 TeV .

| S— - e /&) - R I =]

g : E T 4 POWHEG + HERWIG § S0 __« _ Data statistics B

= 3 & . : .

O B ma’ Y POWHEG + PYTHIA 3 B . s Signal modeling =

= J* > 5 :

't, 1 ..A' T - =

1077 L B =

s - °  30f =

- ATLAS Preliminary . . 20F- . E

5 20 3 fb \s 8 TeV - N— E

10, PP PR 1 1 1 1 L —.— - s

-og 2 3 o a 10— [ S— - =

Q 1 .5’_ .‘v." .ﬂ' -v naA .‘v . A _1-T_81=| It i e ] N B T e R o o ) L e ] R

S et A S — 900 400 500 600 700 800 900 1000 1100 1200

= 05 Particle top-jet candidate p_[GeV]

JES limiting syst.!

0 | 1 1 - | 1 1 1
300 400 500 600 700 800 900 1000 1100 1200
Particle top-jet candidate P, [GeV]

ATLAS-C ”
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Pushing the TeV Scale

CMS Searches for New Physics Beyond Two Generations (B2G)
95% CL Exclusions (TeV)

T 5/3 T'(5/3)(dilep,ss)
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Vector-like T'
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Pushing the TeV Scale

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: May 2013)

| LI I P rrn

Large ED (ADD) : monojet +E, Mf> (6=2)
Large ED (ADD) : monophoton +E, M (6=2) ATLAS
P4 Large ED (ADD) : diphoton & dilepton, m,_ ,, M (HLZ 5=3, NLO) —
s} UED diphoton + E, . Compact scale R’ Prelminary
L ED : dilepton, m, M~
QE’ iRS1 : dilepton, m, Graviton mass (k/M,, = 0.1)
S RS1 WW resonance, my , Graviton mass (k/M;, = 0.1) \
o psanance m Graviton mass (k/M,, = 1.0) Ldt=(1-20)fo
- _) — — |+ mass
= ttbar A g tl (BR 0925)tl l'jts m, " (5:2)"‘ (5=7.8TeV
ADD BH (M /lj 3) leplons + jets, }_p M, (6=6)
Quanlum black hole : dijet, F (m S M, (6=6)
qQqQqq contact interaction x(m ) A
O qqll CI : ee &pp, n’;' A (constructive int.)
uutt Cl : SS dilepton + jets +E, . 4 - A (C=1)
Z' (SSM) :m_, 20" ATLAS-CONF-2013.817] 286 TeV 7' mass
mr.‘.rmm 14Te¥ 7' mass
S ttbar |z (eptophobic topeolor) : ti- Iﬂets m, [ oV [ATLAS CONF 2013.052] 18TV 7' mass
. mr.‘.tmm 255Tev. W' mass
w (—» tq.9_=1): m L=4.7 ", 7 TeV [1209.6503 430 GeV W' mass
W, (= tb, LRSM) : m #1443 15", § TeV [ATLAS-CONF-2013-050) 184Tev. W' mass
Scalar LQ pair (f=1): km vars. in eejj, ev u L=10 1", 7 TeV [1112.4528) es0Gev T gen. LQ mass
g Scalar LQ pair (§=1) : kin. vars. in pujj, pvj) |est0m™ 7 Tev (12033172 e85Gev 2" gen LQ mass
Scalar LQ pair (B-1) kin. vars. in tgjj, tvjj |esarm® 7 vev [1303.0828) 534 Gev 3" gen. LQ mass
" neration : 't — WhWb | LS4 16" 7 TeV [1210.5485) 656 Gev ' mass
s+ 4th generation : b'D"' — S dilepton + jets + E L1438 TeV A CONF-2013.4 720 GeV b mass
§ 3 Vector-like quark : TT— Hlox 2143103 YoV [ATLAS CONF-2013-018 20 Gey. T mass (isospin doublet)
. Vector-like quark : CC,m,, mt‘.rﬂw 1927V VLQ mass (charge -1/3, coupling x,, = v/m,)
_ Excited quarks : y-jet resonance, m q* mass
SE Excited quarks : dijet resonance, rﬁ' q* mass
a5 8 Excited b quark : W-t resonance, m,,, b* mass (left-handed coupling)
Excited leptons : |-y resonance, m I* mass (A = m(I*))
Techni-hadrons (LSTC) : dilepton, m_,_| pJo, mass (mip Jo,) -m(x,) =M )
Techni-hadrons (LSTC) : WZ resonance (ivil), m e p. mass (m(p_) = m(x,) +m,, m(a)=1.1m(p))
. Major. neutr. (LRSM, no mixing) : 2-lep + jets N mass (m(W_) = 2 TeV)
2 Heavy lepton N* (type Ill seesaw) : Z-l resonance, m,, N mass (|V | = 0.055, |V | = 0.063, |V | = 0)
3 (DY prod., BR(H“—»II) 1):SS ee (uu), m H'* mass (limit at 398 GeV for uu)

Color octet scalar : dijet resonance, m. Scalar resonance mass
Multi-charged particles (DY prod.) : highly ionizing tracks

Magnetic monepoles (DY prod.) : highly ionizing tracks

mass (jq| = 4e)

Tass
| L1111 | | lllllll

| 1

10" 1 10

*Only a selection of the available mass lmils on new states or phenomena shown

Johannes Erdmann

N»r=p

W’rR = tb
(had.): 1.8 TeV
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Summary

SHUTDOWN: NO BEAM

® \farie&v of analysis strategies cievetopeci A run 1

o different pr regimes

e targeting different backgrounds
e optimized for different signals
e Exciting times ahead i run 2 |

¢ boosted Ee.chniqu,es will thav a crucial role

BIS status and SMP flags
Comments (16-Feb-2013 08:25:13) Link Status of Beam Permits
**%* END OF RUN 1 *** Global Beam Permit

Setup Beam
Beam Presence
Moveable Devices Allowed In

No beam for a while. Access required
time estimate: ~2 years

Stable Beams

AFS: Single_36b_4_16_16_4bpi9inj PM Status Bl ENABLED [N BN EI{TEN YA ENABLED

Johannes Erdmann
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i’ —éélditiénal partialiy boosted selection :
' * recluster jets to top jets (R=1.2) and W jets (R=0.8) to distinguish topologies

* make use of jet masses for loose tagging

1
I

—mLSP defines boos:c
* only low boost ( 117 ~ O(few 100 GeV))

* resolved selections : 6jets/5jets, 2 b-tags, Er™ss

omg

(asymmetric = only [t top, > Ex™Miss)

3wl amas SIS s partially boosted signal region
2 b oiama =T SR
% 150|— tt CR =::fm°p —: Observed events 5
@ rt =} E Total SM 2407
(oeesen 1 (i 0.10+02
5 - (i+W/Z 0.47+£0.17
- Z + jets 1.234+0.31
. W + jets 0.49 +0.33
s L F Single top 0.08 +£0.06
s 19 Diboson 0.02+0.01
- ojoE ‘ . l Multijets < 0.001
0 100 200 m%OO ) [GeV]
jot. R=12 JHEP 1409 (2014) 015
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o my — mLsp def‘nes boost
| ® only low boost ( 771 ~ O(few 100 GeV))

| ® resolved selections : 6jets/5jets, 2 b-tags, Er™iss

full 8TeV
— m— = ———— — p— — —_____ _____— — ——]
{ additional partially boosted selection : * also use top jet mass asymmetry l
' * recluster jets to top jets (R=1.2) and W jets (R=0.8) to distinguish topologies ]
| . . i st miss
* make use of jet masses for loose tagging (asymmetric = only |I** top, > Er™<) |
3wl A emmn o s _—
bt - IL 1e20.3 1" 18e8 TV $455 SM Total i 8 4505_ ATLAS — Observed limit (£10°2%") 3
P - e 1 b [lremiwlissrey TIEmEmORS S
2 150/ tt CR -ﬁ:: : - 400" ‘All-hadronic | 3
: [t — ]
T - —F B 300£- Alllimits at 95 % CL =
100— ; — = 3
2 (] Diboson - 2505 E
N ] 200, E
Ok ] 1so§— —i
- : 100 3
S0~ E
> %00 800
E
©
o

partially bodsted selection
JHEP 1409 (2014) 015
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1

0
B |mjet,R=1.2 — Mot R=1.2

Np»r=»

G, = —5

1 :
mjet,R=1.2 £3 mjet, R=12

full 8 TeV

Table 3. Selection criteria for SRB, the partially resolved topology, with four or five anti-k;, R = 0.4
jets, reclustered into anti-k; R = 1.2 and R = 0.8 jets.

SRB1 SRB2
anti-k, R =0.4jets | 4or5, pr > 80,80,35,35,(35) GeV | 5, pr > 100,100,35,35,35 GeV
<, <0.5 > 0.5
p‘?‘,jet.R=l.2 - > 350 GeV
Moy k1.2 > 80 GeV 140, 500] GeV
Mgy R—12 [60,200] GeV -

Mgy R—0.5 > 50 GeV 70,300] GeV
e > 175 GeV > 125 GeV
mr (jet’, pP*™) > 280 GeV for 4-jet case =
EY™/VHr - > 17/ GeV
Ep'ss > 325 GeV > 400 GeV

Johannes Erdmann

JHEP 1409 (2014) 015
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resolved

Stop Pair Production (all-hadronic)

e My — MLSP defines boost

| * only low boost

e preselection : 5jets, | b-tag, Er™'ss full 8 TeV
1";“ e — = = p— = e ——————
- partially boosted selection : |
! . . .
| ® one “full top” : HEPTopTagger(HTT)-like 3-jet selection | CMS Preliminary, 19.4 fi, s = 8 TeV R
. [ %: 450 pp— 11,1 —t% NLO+NLL exclusion 10 @
* AR < |.5, mj € [80,270] GeV, HTT inv. mass cuts I S 00| =Opserveds 1o, <
.‘ o + P . I ’ | l E°i><"350 =2 Expected = 10, ciment . §
’ one “partial top” : | : 1, 2
I - 3 n
. 300} = o
o 3 jets left : use mjj and m;; | 5
| 250 3 S
* failing or just 2 jets : use m; { ook e -
0 ore . . . . . n W . o
| © failing or just | jet : use remaining b-tagged jet | 150 - S
| — _ _ e — _ - " 2 =107 ;
100 B (—)'
o jl 2
- m— —— — - ' 5 - Yo}
! Al i JEE e @

PRI T B
500 600 700
m. (GeV)

| ) I S 11
200 300 400

quirements on full/partial tops

e #b-tags and ET™s categories

| * bkg. estimated using data-driven techniques

CMS PAS SUS-13-015

Johannes Erdmann low boost — partial reco. for 244 top 27


http://cds.cern.ch/record/1635353
http://cds.cern.ch/record/1635353

resolved

Stop Pair Production (all-hadronic)

. backgrounds :
*W —= 7+X, T = had. |

*W — LV selection and replace [ by jet with pt't / p1T from MC ‘

* lost leptons (60% non-reco., 10% non-iso., 30% not in acceptance)

I

| * apply inefficiencies for reco. and iso. :

*/Z —inv.+ X i
 Z — dilep. + HF and add leptons to MET

. *QCD ¢
* low angle between jet and MET CR

* extrapolate into SR

R _ . 4 _ _ I _— _ __ — —

CMS PAS SUS-13-015
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tH Resonances (all-hadronic)

CTT — tHEH |
— jets

full 8 TeV

CMS Preliminary CMS Preliminary

JLdt=1 97", {s=8Tev J‘Ldt=1 9.7f", {s=8TeV

T(bW) T(bW)
1 90 m 1 e
o 3 g
3
800 g a
—~ —
0 p o
m &
= F 5
w w
1™ e
—1550 i —950 i
—-500 © —500 Q
) )
1 Y40 S {7450 S
T(t2) T(tH) T(t2) T(tH)

Figure 12: Branching fraction triangle with expected limits (left) and observed limits (right)
for the T quark mass. Every point in the triangle corresponds to a particular set of branching
fraction values subject to the constraint that all three add up to one. The branching fraction
for each mode decreases from one at the corner labelled with the decay mode to zero at the
opposite side of the triangle.

CMS PAS B2G-14-002
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ttbar Resonances (all-hadronic)
igh boost

A

_ ) T

e ful » : L

r * fully boosted analysis A

'« low boost (pr>200 GeV) : HEPTopTagged-C/A 1.5 jets <
| ® high boost, i.e. high mass resonances (pt>500/450 GeV) : full 7 TeV

Template Overlap Method (anti-k; 1.0) + pile-up corr. mass

* matched small-R b-tagged jet

HEPTopTagger Template Overlap Method
Ly 102 L) ]' | A S ) l | X WH ] l | L O ) ' | BN B | l [ B 9 | l L .E 10 L) l R =
o —0— Y% -
2 —e— Obs. 95% CL upper limit 7 % Obs 950/ gl' upper I'm't .
= - Exp. 95% CL upper limit s e Exp. 95% CL U?per limit
T¥ B Exp. 16 uncertainty 0 B Exp. 16 uncenal'nty
| oF 10 Exp. 2 ¢ uncertainty ¥ Exp. 20 uncertainty
\l - 1 m
: .s c B KX gluon (LO) : = Bl KK gluon (LO)
inverted b-tag | © ] & L
( & > ATLAS @
and top-tag © HEPTopTagger o
requirements) | ‘

~ - \s=7TeV
C \s=7TeV 10k det 4.7 b’
10” jL dt=4.71’ ATLAS Top Template Tagger
I R - 2 —Hd B2
9y Mass [TeV] Mass [TeV]

JHEP |30|"'?20|3) 116
30
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Template Overlap Method

:. define “overl‘ap (= observable quantlfymg match of |
| energy distributions in N-® space ) OV3 of topo clusters

with first 3 partons in each template T, (large library)

S op(im ¥ Ea)|, oi=Ey2 {

|
' OV3 = maxexp [

| {7n}

| 1= B A R(topo,i)
[ <0.2 |
I _ — _ —|

| comblne W|th cut on (plle -up corrected) jet mass

T T T T I T ] T 1 T l L S | T T i ‘
0141 ATLAS Sithulation | [)s g |
0 12 Top Templgte Tagger] [Muttijet 3

Arbitrary Units / 10 GeV
o

\s=7TeV

200 300 400
I Leading Jet Mass [GeV] |

— I _ —

Johannes Erdmann

'hep-ph/1006.2035]
Thep-ph/1112.1957]
[arXiv:1211.2202]

2 :lllllllllll[”[l‘lllllllIlllll llllllll [IIIIIIIII:
5 ™ ATLAS 1
s | Ldt=4)7 fo "
§ L i pe™>500 GeV s=7Te
< p’T°°°">450 GeV
107 =
o =&= Data 2011 a
E - eees Multyet i
- — 2>f(2.0 TeV) i
0 010203040506070809 1
Leading Jet OV3
g‘ 1.21 A Ll l T T L ]' T L3 . ] Ll Ll Ll l T Ll Bl |
S - Py > 500 GeV ATLAS ]
— - .‘
%’ 1,-_._* Z° — ttbar {—Ldlz«t_?lb -
= =7T -
- ’*'H-M** S eV 1
0.8 e
8 — i}
] e~ Data 2011 e .
0.6 - Multijet - ]
- - 7°-510(2.0 TeV) — ]
0dEs efficiency -
- e, (pT>500 GeV) -
0.2
- QCD et 2

01111111111111111111
0 0.2 0.4 0.6 0.8 1

Leading Jet OV 2 Requirement
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ttbar Resonances (all-hadronic)
igh boost

full 8 TeV
CMS Prellmina 8 TeV. 19.6 fb"
3 10 I I | | | ) S | I LI I | L L I L=
Q. =
— 1% Width Z* —
= sssmsnn Expected Limit B
T Observed Limit =
. 1B . 1o _
N = (— 2 E
T — == mm Topcolor Z'x 1.3, 1% Width -
L mmmm lJOpcolorZ'x 1.3, 1.2% Width g
s - (Harris, et. al) -
° 1
g Al =
(@) = =
= [ a
E g
_l 3
= 107 - 3. =
— Sa s =—
- \‘.. -
> 5 e T -
(o)} — .Q::Q =
-~
103 | | | | | | | Lo | =

1800 2000 2200 2400 2600 2800 3000
Z' Mass (GeV/c?)

1000 1200 1400 1600

Figure 9: Preliminary expected and observed limits, in logarithmic scale, for the narrow Z’
hypothesis. The theory expectation is shown in the dashed curve, scaled by a factor of 1.3 to
account for next-to-leading order effects.

PRL 111 (2013) 211804
CMS PAS B2G-12-005
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high boost tb Resonances (all-hadronic)

Ne»r=p

> 2 F
3 ATLAS 3 F amas
g 10° p e 8 10°k _1 e —
- Jl.dt=20.3fb — background-only fit ~ = ILdt=20.3fb — background-only fit
‘g 10°L fe=8Tev —--= extrapolation to 5 TeV g 10 f==8TeV — 15TeVW,
- x¥#bine = 26520 — 15TeVW' - E xH¥bine = 21529 —— 20TeV W, fu” 8 Tev
10° D SN e 2 ) TG, 10°L wob-iag calBEoyY __ 25Tevw,
= e LI = —— 30TeVW,
102 ——30TeVW, 102;_
10 105
1 T _______ T 1_5/
10 ' 10'15;\
€ 16f + L £ 16F 4 -
814 S 14 ;F -
g 12‘ + .8 12' A.ﬁ. | <
1- : | ﬁl <+ -+ 1' i B Hee P
0.8F 4 0.8f e -
0.6F 0.6F +
04— : . : S LA ; 0.4 ' : . '
1500 2000 2500 3000 3500 4000 4500 5000 7500 2000 2500 3000 3500 4000
m, [GeV] m, [GeV]

Fig. 4: my;, distributions in data in the one b-tag (left) and the two b-tag category (right). Background-only fits are shown,
and the bottom plots show the ratio of the data and the fit. The left plot shows an extrapolation of the background fit into
the region 4 — 5 TeV. The ratio plot, however does not show the three data points in this range, because they are beyond the
range considered for this analysis. Potential W; signal shapes in the hadronic top-quark decay channel with g’ = ggy are also
overlaid for resonance masses of 1.5, 2.0, 2.5 and 3.0 TeV.

arXiv: 1408.0886
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high boost tb Resonances (all-hadronic)

Ne»r=p»

R T
10 -3 10
ATLAS w'L 95% CL limit = -  ATLAS w'l=l 95% CL limit
—— observed 7] K —— observed
det=2031b" ----- expected = B JLd=20.3lb" ----- expected
(XL - - Emzio
fs=8TeV CJ*20 | (5=8Tev C1%20 23
- HHH signal predict

full 8 TeV

10" 10"

o(pp = W) x BR(W'= tb) [pb]
o(pp = W) x BR(W'= tb) [pb]

-2 1 1 1 1 1
10500 2000

3000 10500~ 3000
my [GeV] my [GeV]

Fig. 6: Limits at 95% CL on the cross section times branching ratio to 7b for the left-handed (left) and for the right-handed
(right) W’ model. The expected cross section for W’ production with g’ = ggp is also shown.

Wi Wiy
[ Jobserved [ ]observed
-- expected -- expected
__110 "110
ATLAS ATLAS
ILdt:20.31b" ILcl:20.3fb"
{s=8TeV {s=8TeV
c L I L 1 1 I 1 1 L l L 1 1 I 1 1 1 l L L L I 1 1 1 c 1 I 1 1 L l 1 L L I L 1 1 I 1 L 1 l L 1 1 I 1 1 1
1600 1800 2000 2200 2400 2600 2800 1600 1800 2000 2200 2400 2600 2800
my, [GeV] my, [GeV]

1g. 7: T 1mi 1 1 : : W (W5 1 .
:;gthz “C,),brsnear;lsed and expected 95% CL limits on the ratio of coupling g; /gsm (gr/gsm) of the W; (Wp) model as a function arX|v: | 408088 6
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high boost
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tb Resonances (all-hadronic)

Ne»r=p

full 8 TeV

:_ — W' , total efficiency
- ATLAS — - W', 1 b-tag category
—  Simulation e W'\, 2 b-tag category
- - —— W', total efficiency
= 15=g ey — — W'y, 1 b-tag category
e LT E W'., 2 b-tag category
il (1 g 1 ¢ s % ¢ 0 % ga % 14
1000 1500 2000 2500 3000
m, [GeV]

arXiv: 1408.0886
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high boost tb Resonances (all-hadronic)

197" (8 TeV)
LELEN NI N LN B

LEELEN B
*  Dets
[[] 0co Background Predicticn
B 7 weote Carto Predcson

8

I
.
g
i
{
:

SIS 10 Beckgrousd Uncertainty
—— W, (0.2 ptj) ot 1800 GeV
e Wp (0.2 pbi) o 1900 GeV
———— Wy (0.2 pb) ot 2300 GeV

Counts /(100 GeV)
g 8

full 8 TeV

197" (8 TeV)

20 B‘ 10:lllllllll.llllllll'llllllllllllllel:
L Q. - All-Hadronic CMS -

%} B NmEas mas- s anns- =" [ P
S’ o.g N | -‘? " —— Observed (95% CL) 3
g3 e T eeeer. EXpected (95% CL) 1
500 1000 1500 2000 2500 3000 355?(694‘,(;00 E 1 o - + 10 Expected -

‘2 k + 2 ¢ Expected :

= x heo '

81 é --------T rwa

8 i

-1 - —

g E o -

i k 5

81 §. - E
———— W, (0.2 pt) =t 2300 GeV B H
Ly B i " I
. S (Vo Moy T Y el e T VO A i VNN St o ] R U T W, N P v v N o T ] O 1 BN

1436 18 2 299 9% 9§ 98 .3
(TeV)

o
>4
g ] m l Figure 8 The W} boson 95% CL. production cross-section limits. The expected (black) and
é ----"\--'L-r - observed (red) limits as well as W boson theoretical cross-section (blue) are plotted for com-

parison. The uncertainty in the expected limit band is shown in light (£10) and dark grey
(£20). These limits were extracted using the Theta hmit setting framework

500 1000 1500 2000 2500 3000 3500 _ 4000
M, (GeV)
Figure 7: A plot of the full selection comparing data, signal and background. The single top
quark contribution is not considered when setting limits. The normalization for the signal
samples is set to a cross-section of 0.2pb. Top and bottom plots are the same but with linear

and log y-axis scale.
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resolved

Stop Pair Production (I lepton)

tN_diag tN_med tN_high tN_boost
Preselection Default preselection criteria, cf. table 3.
Lepton =1 lepton
Jets > 4 with pr > > 4 with pr > > 4 with pr > > 4 with pr >
60, 60, 40,25 GeV 80,60, 40,25 GeV | 100, 80, 40,25 GeV | 75,65, 40, 25 GeV
b-tagging > 1 b-tag (70% eff.) amongst four selected jets
large-R jet - > 1, pr > 270GeV
and m > 75 GeV
Ad(jetlars=R jmissy - > 0.85
P > 100 GeV > 200 GeV > 320 GeV > 315GeV
mT > 60 GeV > 140 GeV > 200 GeV > 175 GeV
ammpg = > 170 GeV > 170 GeV > 145 GeV
M, = = > 120 GeV -
topness - - = >
Mhad—top € [130, 205] GeV € [130, 195] GeV | € [130, 250] GeV
T-veto tight - - modified, see text.
AR(b-jet, £) <25 — <R < 2.6
ETiss //Ht > 5 GeV'/? -
Tos - > 12.5 > 10
Ag(jet;, PP'=) > 08 (i=1,2) > 08 (i=2) - > 0.5,0.3 (i=1,2)

Johannes Erdmann  EEESTIERENVT boost — very loose tagging

Ne»r=p»

full 8 TeV

arXiv:1407.0583
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o selectlon targeting aII possible f'nal states
®* one eor [

> 4 high-pr jets (anti-k; 0.5), > | b-tagged, Er™>
e pruned C/A 0.8 V-tag (me[50,150]GeV, mass drop) |

- Data 19.8 fb™
[ ti+jets

Il W+jets

[ ]Z+jets
[JSingle t
[CJtVV+jets

[ Diboson

B QcD

*** pb'b 750 GeV

Events / Bin

10

N
T

—_
[3)
TTTTT

Data / Bkg

o
o
TT]T

o:I|III|III|III|III|III|III|III|III|III|I

600 800 1000 1200 1400 1600 1800 2000 2200 2400

S;, 1 V-tag (GeV)

Johannes Erdmann

~® categorize in boson tags
* most sensitive to tWV final state (more taggable bosons)

o ST — Z Jet _I_pT + EmISS |
| anti-k;0.5

Background process 0 V-tag 1 V-tag > 2 V-tags

. tt 6400.5 + 64.4 3001.8 + 44.1  147.7 £+ 9.8
UFjets  wijets 932.2 + 34.7 1785 £ 11.7  25.9 + 6.4
Z+jets 179.5 + 19.7 50.9 £+ 10.5 8.0 + 4.2
Single top 471.8 + 13.6 203.1 £ 9.2 7.6 + 1.8
ttV+jets 46.8 + 1.0 31.8 + 0.8 3.9+ 0.3
Diboson (WW ,WZ,Z7) 24.3 £ 1.6 9.4 + 1.0 0.7+ 0.3
Multijet 325.5 £ 2.8 176.2 + 2.7 2.9+ 0.1

Total background 8380.7 & 77.0 3651.7 £47.8 196.6 4+ 12.6

Data 8013 3473 209

CMS PAS B2G-12-019
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1

| ® muItl Iepton and smgle lepton
1
| ® single lepton : resolved and partially boosted

* one e/J + 3 jets with pr > 120/90/50 GeV, Ey™iss
* resolved : 4™ jet with pr > 35 GeV

full 8 TeV

e partially boosted (tagged W) :
C/A 0.8 jet, pT > 200 GeV,m € [60 I30] GeV

= . CMS Vs =8 TeV 19.5 fb”!
41 BDT mputs gmf | | . Data
' o H W-i ] ets *::)104 ? e+ =3 jets + =1 W jet = gackground except tf
LE 10°F Uncertainty

* pt of W-jets |
* # top-jets (CMS tagger) |

- TT 800 GeV (x100)

® # anti-k¢ 0.5 jets
'® # b-tags
P HT & ETmiss’

* pt of lepton

-* pt of third jet

BDT discriminant

PLB 729 (2014) 149
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VLQ Ts/3 (dilepton)

 © same-sign lepton search

| * W ID :R=0.8 (pruned) 2 subjets + WV mass
* jet ID : R=0.5, away from top or W ID-ed jets

full 8 TeV

CMS L=1 =8 TeV -

% :I L | L | LI | [ | I E)étla'| LI | UL I: i** - . =
o | 77 1 selection :
S 100 T VR
N W 2 Ll veto
=~ C fTWW i
2] T . . .
I 7 Wz 1 * cover various boosted regimes by counting
> 105 24 L z "'f Charge misid. E |
oo 7 ‘ T BT final state objects :

1:_ '_______ ///:' ........ | 3 ¢ Nt _I_ 2 * NW _I_ Njet —I— N€ Z 7

; . 7 | * counting experiment in HT > 900 GeV
0 N | 2]

ol
= 1 e — SR S e
& 9 | . . .

2L 1 | boosted techniques shown to improve limits

0500 400 600 800 10007200 1400 1600 78002000
H; (GeV)
PRL 112 (20|4) | 71801
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