Final states with third generation quarks at 13 TeV

Pieter Everaerts

University of California, Los Angeles

On Behalf of the ATLAS and CMS collaborations

March 17, 2013

Searches with 3rd generation quarks March 17, 2013



Motivation

* Top quark radiative corrections to Higgs mass can be
canceled by new particles:

— Top squarks in supersymmetry
— Vector-like quarks in Composite Higgs Models

* Those particles would decay into Standard Model (SM) top
and bottom quarks

* Other new physics theories suggest that new gauge
interactions with enhanced couplings to third generation
quarks
— W/, Z’, axigluons, pseudoscalar Higgs bosons,...

— Searched for resonances in tt or tb invariant mass
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Improvements at 13 TeV

e/u+jets 26fb'1(13TeV)
\Il\lll‘ll\\ll\ | |

140_AKBJI wnhp =500 GeV, nj<2.4, T 069

- o MS-B2G-15- 002

At 13 TeV probing higher masses:

— Further developing targeted selections =

Events

for boosted top quark decays: of- I
* Top-tagging, W-tagging, Higgs-tagging for Top tagglng |
the hadronic final states TR
* Dedicated isolation variables with smaller £ -7t 4t .4
veaic | . s +*+H*w++++
isolation cones or using the relative A ORI 2;2 | io
momentum between the lepton and et softdrop mass [GeV]
C|OS€StJ€t E255‘ATILL:‘slplr;HImlin‘a;y‘IH'HH‘HH'HHMIH'I"
— Other backgrounds increase in o
importance and require new data- Y ATLASCONF2016007  Eramm -
driven techniques: : ~ ' ttZ validation
* E.g. new data-driven method for ttZ using - . E
tty events for ATLAS 1l stop search . ]
* Dedicated single top control regions - §
— Also trying to cover difficult corners  ;,; %g%f W%W/%%M

0 300 400
~Mmiss
E; = E" with photon added [GeV]
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Supersymmetry searches

 Top squark pair production
Top squarks

Bc:th decoay Mixed decay: - N + 0
t— ty? when BR #100% t = by™ - bW™y,

* Bottom squark pair production with
b — by? decay

* Gluino induced top pair production
in talk from Henning Kirschenmann

— Dedicated model from ATLAS with
AM(E, %7)=5 GeV

b

Searches with 3rd generation quarks March 17, 2013 4



S —
Search for bottom squarks ATL-CONF-2015-066

> 45—
* Final state: 2 bottom quarks, Cawc AT S B E
:é 35 \§ § — git%ge\resmp E
no leptons, MET>250 GeV 2o = E
. . W o5 LT m(b)=700, m(¥,)=1 _2
* Veto events with 2> 4jets 20 \ =
: 15 =
* Two dedicated SRs: 10 thw M
— For large AM(b, %?7): e
* two leading jets b-tagged, 3 g
* I\/Ibb>200 GeV ) % 1-6-(;- 200 36-(.)4- 400 500 600
* M~>250,350,450 GeV e
2 2 N 2 . gp MM Sauark pal prodction, by b ,
mer(vi, v2) = [Er(vi) + Er(ve)]" = [pr(v1) — pr(v2)] S | ATLAS Preliminary |7 Oneedimieio)
') =00 | Expected limit (+1 6oy,
— For small AM(b, x?): S e
600 — . ol T ATLASERrzbies 20119 feso Tev ]
* leading, high p; (>300 GeV), non b-tagged ISR jet | "7 i
* Higher MET cut, with MET opposite to leading jet 4005 ]
* Background prediction ol :
— Z+jets: 2| CR with SFOS, 76<M(£,2)<106 GeV E
— tt:1ICR 100 -
— Single-top and W+jets for non-compressed 00 200 305405 505 505 306 300 'éééa';b'%'c;;'{oo
ms‘[ eV]
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All-hadronic stop search CMS-SUS-16-007

23" (13 TeV)

gr';}fnfna —e— Data
Y - i
B W(lv ) +ets
Slngie top
Bl Z(vV)tjets
M OCD
. itz
Rare
----- T2t1(350,150) x 5
------- T2tt(600,200) x 5
----- T2tt{700,1)x 5

* Final state is tt +MET (£ — ty decay)

* Exploit differences in b-jet multiplicity,
top-tagging, (against EWK), Ad(jets,
MET) (against QCD) and the MET
spectrum (against tt)

— Use M(b,MET) or M, binning to -

Events

M;, distribution

dlscrlmmate further against tt TR
e Lost lepton background from 1l CR using 0000 YUGMTT’(ZE\??G
data-MC SFs o S 2315 (13 TeV)
* Ztjets: normalization from 2| CR, binning & 5“?'3 =l
in MET, MT(b, MET), N,...from y+jets CR S = A
or loose Z+jets selection f
* Multi-jet background: estimate o
background in CR created by inverting
the cut on A¢(jets, MET) I
* ttZ from simulation S A -

300 400 500 600 700 800 Gg0 1000
#.[GeV]
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- ATLAS-CONF-2016-007
 Selection: Asymmetric oNo
— 1e/pand large MET MT2 _’: f!
— At least one b-tagged jet (suppress ® o
EWK bkgs) ~ ~
— Large M; (suppress W+jets and tt -1l
— No extra e/u/t (against tt > 2I) ORO
— Extra kinematic cuts to reduce tt > 2I: o 23W(13TeV)
W 210°Eems 2 WU MW
* Asymmetric M,, topness, Mt> g - Preliminary - Wrjets Rare :
* Binning used for low AM(t, %?) (CMS) 10 mmaw | P 00.150) 3
. o f t— t3_ (500,200) 7
— At least 4 jets for bulk of T2tt S 10k e | ol e0050)
* tt > 2l only has two jets without ISR - : =

* Loosened for alternative models and
boosted scenario (CMS)

— Large-R jets and higher MET cuts -
(ATLAS) used for high stop masses 107

0 100 200 300 400 500
* Target boosted tops MY [GeV]
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Single-lepton stop search ATLAS-CONF-2016-007
* Major backgrounds estimated 5 L ol T T of T
from dedicated control regions ¢ L c-rvean  QEnseTe Dues
— Single top (STCR), tt (TCR), I ZATotl S =
W+Jets (WCR) e o g -
* Extra checks in validation ok ZZ ' i
regions - -
— E.g. 2| CR for tt > 2I - -
- . — 1 -
* Also ttyto predictttZ 2 |
8\ S
Sl LI ==
= STCR ; . s T - ]
© = Nojes 21 ', | S R Nl S W Sl Bty Nt B
200 : Nb-jet522 c° TVR1 WVR1 TVR2 WVR2 TVR3 WWVR3 SR1 3SR2 SR3
175 TCR —_— .
o * 2.3c excess in SR1
100 30 90 12077 mr[Gev] — Region with moderate MET cut
wer lwvr - wordal b and no large R-jets, optimized
100 ! for heavy neutralino masses
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Single-lepton stop search CMS-SUS-16-002

* Slightly different way of targeting major backgrounds
— tt > 2l from 2| CR
— W+Jets from 0 b-tag CR
— MET distribution and (b-)jet multiplicity corrected with dedicated CRs

 Minor backgrounds from simulation
CMS Prelimi A _
CMS Preliminary 231" (13 TeV) I A o e o SRR AR s
o 4op | , | Small | | . § 4 Data ]
c — Compressed:  Boosted 0 High AM - - T .
O 3B _: 0 i HighaAM AM(t, ) = e fts27 ]
L — Ay~ Xy o - .MlLost Lepton [ti—=T - c et =
30 Very high | E 17 (not from t) .Z—wv_: B — | i_”"""' ]
- i ¢ Data . 1P - * =
25 stop mass . E_> tz°£700,50) . E E
. i 7/t b (600,200)7 o+ ]
Mixed decay L (300150 3 10 =

Correcting MET
shape from CR

Large
AM(t, x7)

450 S00 550
ET™ [GeV]

] ] L E
250-350 =350 250-350 =350 250-325 =325 250-350350-450 =450 %
. [m]
miss
EM [GeV]
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ATLAS-CONF-2016-007

Stop decaying to top+LSP CMS-SUS-16-002

CMS-SUS-16-007

* Model where both legs decay: t — tx(l)

e Excluded up to 790 GeV t masses for 0 GeV N
xg mass and 250 GeV x? mass for a 600 GeV ¢

pp — t t >t X Moriond 2016

3 CMsS - 450"
Preli —0Ob d ----E ted 1 - T -
O 450 reliminary serve 1 pected - > —ATLAS Prellmlnary S22 Opserved limit (o, .
=t agor. —SUS-16-007 HPTT O-lepstop, 2317 (13 TeV) 3 4004s = 13 TeV, 3.2 6" 1225 Expected Imit (+1Gexp) _:
T g e e o T | S L MU CL D e 5 205
O o= -l- , 1-lep stop, <. e 7 Uad — —
as0C- p stop E = 350E [Jobs. :
C _ - ==exXp. 7
3001 = 300 ™ ]
2501 3 2505,"‘ \‘ E
- ] 200 O\ N ‘ 3
200~ — = H \ -
= ] 150 .. )3 k =
150:_ _: [eescccancnannnnn®” .:\ E
- ] 100F - : —
100 4 B el =
- ] 50 ‘ —
50— — . 5 5 ' -
= 4 :' . g7 | Ll Sl | Lol om L |

wi |—|'."| v v b e | I 1 Al
0 200 300 400 500 600 70C|r 800 90C 00 550 600 650 700 750 m80[0G8\8/]50
m [GeV] b

« Additional results for models with both top decay modes (CMS) and
gluino-induced stop production (ATLAS)

Searches with 3rd generation quarks March 17, 2013 10



e —
Dilepton stop search

~

————-1,
 Targeting stop decay to s 'ile"_lb__

I+

—~

bottom+chargino with 1
small AM(E, %)

ATLAS-CONF-2016-009

W(— ¢v) p P
* 2 leptons, no b-jet High-pT e/p / W
requirement -¥___% b
. . Different flavor
* Separate different flavor and 3 OF amaspeimnay o D
same flavor dileptons 5 10° - sror . Rz g wow
5] /s=13TeV, 321 — t [ other muiti-V
— Extra cut on Z candidate mass i C__J Single tor - I Higgs

for SF
* M;,>145 GeV

* Extra cut on

@ Reducible [T ttV
m(E,7; 71)=(500,490,1) GeV

—

- MET
— 0_
U MET+Y, 0r4,itZi=1 PTj, .
. é 1
to reduce Z/y+jets & o
0.

'%_Eﬁ ;
8 I % :
: |

100 120 140 160 180 = 200
my(1l) [GeV]
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R
Dilepton stop search ATLAS-CONF-2016-009

* Non-prompt and misidentified leptons from loose-tight method

* Simultaneous fit for other background between:
— Signal regions
— tt CR: DF CR with 60<M;,<110 GeV
— €2vv diboson CR: SF CR with Z candidate, large M, and large R,
— Additional validation regions to check the background prediction

50 ?1 ?1 production, ?1 —bx( m(if) =2 x m(i?)
T 1 T T

s 3 IR B SR S~ e BN B R
& [ fs=13Tev, 321" ATLAS Preliminary _
% [ == Observed limit (+165"%) All limits at 95% CL
£ 300 —

= Expected limit (+10,,,)
— = ATLAS 8 TeV, 20.3 fb-1 (2L)
| B ATLAS 8 TeV, 20.3 fb-1 (1L)

L

250 oy
LS

oF
*
.......
.....
-t
st
....

200

150

IIII|IIII|\\II|IIII"|II

| 1 1 | | 1 1 1 | 1 1 |
100
400 420 440 460 480 500 520 540 560 580 600

m(t) [GeV]
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. CMS-B2G-15-006
Vector-like quarks ATLAS-CONF-2016-013

* Some non-SUSY models predict (b W]
vector-like quarks (VLQ) that
stabilize the Higgs mass
calculation (e.g. little Higgs,
composite Higgs, extra
dimensions)

e Pair production or single
production of vector-like T
quark with charge 2/3e:

— Decay to bW, tZ or tH P
* Some models also predict exotic
top partners like X°/3 -
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Search for pair production of VLQS ATLAS-CONF-2016-013

* Focus on T quark pair production with at = £ = ... smuesenpreimny ]
least 1 T decaying to tH g e [ Jetal background.
_ 1| final state § osf 7 20EBRPR (000)
— Assume H- bb o8- # mass-tagged ]
— Interpretation in tttt production 048 i
* At least 6 jets with 2 b-tagged N e |
M M 0 0 1 2 3 4 l 5
* 100 GeV mass-tagged jets for top and Higgs Mass-tged et mutipciy
candidates £10°F atasPreliminaly “o-Dda |
. § F s=13Tev,32M" i Iqnes
e 11 search regions e o
. 1042_ v Tota g unc.
— Number of mass-tagged jets (0,1,22) o Validation
— Number of b-tagged jets (2,3,>4) 107
— Invariant mass bb pair with smallest angular 10 |
separation [ I
P . . .. m oL , _37@%7;%
e Data from simulation except for multijet T s

backgrounds (data-driven)

* Validation regions with lower jet multiplicity :5339 332
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Search for pair production of VLQS  ariLas-conF-2016-013

* Fit meff = MET + Pr.¢ + Zl—l pTJk
 Limits on T%3 better than 8 TeV limits by ~50-100 GeV

e ATLAS-CONF-2016-007 (1l stop) also reinterpreted the
results for T->tZ with Z->vv

" ATLAS Preliminary - Data

>
[5) E II|IIII|IIII‘IIII|IIII|IIII
(D 20 I 1 _1 o 10 - _:
S E=13Tev.32m %EI'Z'%{!} pE 3 = == Theory (NNLO prediction +15) J
® —>2J, >6j, >4b B ff + > 1b ; = — 95% CL observed limit .
9& 16 Post-fit [ Non-tt - T T emeeeme 95% CL expected limit
S L. 777 Total Bkg unc. a 95% CL expected limit +1o
i F ] 5 1B 95% CL expected limit £26  —
12- mgfor 24b E - E
10F - = SU(2) singlet
8- e
6 : g 107
45 - i
2 | ATLAS Preliminary
oF — ]
2 st 1 : 102 Vs=13TeV, 3.2 b
g 1%/%/ s /7/////// CHeX
o 0.5 1
o, 600 700 800 900 1000 1100 1200 1300 1400

1000 1500 2000 2500 3000
m,, [GeV] m; [GeV]

Searches with 3rd generation quarks March 17, 2013 15



Search for top partners with charge 5/3

CMS-B2G-15-006

* Top partner with charge 5/3 decays to W boson and top quark
— Search in same-sign 28 final state in Clint Richardson’s YSF talk

— Focus here on 1l+jets final state

e >4jets, MET>100 GeV, AR(£,2" jet)>1
* 1or22b-jets, 0 or 1 boosted W (pruned mass and n-subjettiness)

— Check the background modeling in AR(£,2nd jet)<1 sideband
* V+jets CR: 0 b-tagged jets

* tt CR: at least 1 b-tagged jet
— Fit min(M(l,b)) spectrum

Events

CMS rr 221" (13 TeV) CMS Preliminary 2.2 " (13 TeV)
—— DATA F —— DATA
1407 AR(e,jZ) —— Xg:Xg5 (LH-0.8 TeV) x10 350F N\ — Xg3Xgs (LH-0.8 TeV) x20
= =imim XgoXys (RH- V) x7 E \ ----- XgaXss (RH-1.3 TeV) x8..,
120 300 . ek :
= = ToP H
100 C @ syst.) ) 250 N Bkg uncert. (stat. & syst.;
80 Soo0f of
sl b in(M(l,b))
SR PN i
40 - 100 37 ™
20[- 50 @
2
1 & PR
% % 200 400 600

AR(lepton, 2" jet)

800
min[M(,b)] (GeV)

5(X_ X, ) [pb] - RH

5/3
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107"

1072

CMS Preliminary, 2.2 fb" (13 TeV)
1III]I1II|\II1[II1|‘I!\I

rrTrrrTT T T

E rig ht- —— 95% CL observed
= 95% CL expected
- handed

+ 1o expected |
[ +2c expected 3
------- Signal Cross Section

* SS2l+1l combined

................................

700 800 900 1000 1100 1200 1300 1400 1500

X, mass [GeV]
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tt resonances search

* Search for tt resonance in 1l final state
— Use dedicated isolation variables

— Tighter MET and jet cuts in electron
channel

— Kinematic variable based on consistency
with top pair hypothesis

\flep _ —lep 2 \ghad _ - had7 2
2 [*‘1'-{'(0[3 - mmp] N {i‘l"fmp - '?”mp]

Y:

CMS-B2G-15-002

ot ot , el ity 28B(13TeV)
[ E CMS 3
. = .. —4— Data =

— Three search region: 5 oE Prefminary T

= I Other SM
° 1top-tag L P Z 3TeV (o=1pb) 3
50E- =
* Otop-tag, 1 b-tag s0E- 1 top-tag =
* 0top-tag, O b-tag 30E-
. . 20 =
— Simultaneous fit: e % §
* M(t,t) spectrum in tt -dominated low M(t}t) o 1;_ T ] TI e
e M(tt) spectrum in W+jets CR: invert cut  § -1 + “M“#H 1 ﬂ| :
on top system y?2 =R S B ST & S L
. ] 1000 2000 3000 4000
* M(€,8) spectrum in DY CR: 2| M, [GeV]
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tt resonances search ATLAS-CONF-2016-014
¥ . . ®  .o0C ATLAS Prelminary  —e=Daa
* Search for tt resonance in 1l final 3 w0 AT o -
state 5 roas M t mass %f}]‘tp E
— Use dedicated isolation variables g ok acsrarty
— At least one b-tagged jet needed "
— Leptonic top candidate from lepton 100—
and small-R jet g 157
. . @ 1 "4-_._._-¢-_._+_._-0—0-.-_._+-F+++ """""""""
— Large R-jet for top-tagging: § 9550 100 150 200 250 300
e Jet mass and n-subjettiness Large-R jet mass [GeV]
* Back-to-back to lepton 3 s Pamiy |
* Fit M(t,t ) spectrum g Uk iy E
e Background estimates: - P
— WH+jets background normalized from S 3 ptjets -
charge asymmetry in data and MC 10 -
— Multi-jet leptons using sideband with - B B s —Wh
loose leptons @ 15---.--;,..,,6..,.,*“ o E
— tf from simulation 8 D'E’E 5!00 1000 1500 2000 ;tgovs_oéa 3500 4000 450:0

mi*° [GeV]
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tt resonances search e U

e Exclusion in narrow-width top-color Z’

— Slightly different width: 1.2% (ATLAS) vs. 1% (CMS)

— Not stronger yet than full combination of Ol, 1l and 2| at 8 TeV
* Search for tb resonance search in back-up

e Search for bb resonances in “Final states with high-p; jets” talk from
Clemens Lange

GMEPFE.IIfanaI}"' EEﬂ}-‘{.‘ISTE\J} L L L L I L B

3 E 3 1T | T 1T ‘ T 1T | T TT
o 1[] o = i 1 =
= TE Expected (95% CL) :1 0 SATLAS Preliminary o eqosmcLimt =
e B == [ —
= - — Ghﬂewﬁ‘i {95% CL) ?: C W Vs=13TeV,32fh " seamam Expected 95% CL limit ]
T 3 -=-= £ 1% width (NLO) 21 0’k Exp. 10 uncertainty =
i I +15 Expected N & "X+ . =
AN 10E [] +2c Expected e L 1% EXp. 2 0 uncertainty -
m : 0 Lol e . e Z'rco(Tim=1.2%) (LO x 1.3) _|
Hh - XN = ’n,.‘a,“ mimimn 70 (T/m=3%) (LO x 1.3)
C 1 E_ b : * g :
5 F 15 =
=10 = 3
E E . .
- - . 10 i L P =
31 D—E _E ... E y. N emeEEERcsssmamnzEmmamas ;
o F . - N .
:1[]—3_' | I 11 1 I | I 11 I 1 I-‘i 10—2 | | | L1 11 ‘ L1 11 | | I | | L1 11 | | | ‘ I'I‘?.. | L1 1
05 1 15 2 25 3 35 4 0 05 : 5
M, [TeV] [TeV]
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Conclusions

 CMS and ATLAS searched for new physics with t- and b-quarks at 13 TeV
— Top and bottom squarks in different final states
— tt, bb and tb resonances
— Heavy top partners in 1l and same-sign dilepton final states

* Analyses are pushing exclusions to higher masses:
— More boosted objects
— Different background composition requires new technigues

* Individual analyses surpassing 8 TeV sensitivity, eagerly awaiting more data

M, = 518 GeV

MW = 363 GeV
E,™s = 257 GeV

jet :
p, = 48 GeV Jet
pr =57 GeV
b-tagged jet :
p; =30 GeV

jet
p;= 146 GeV

Electron
p; =300 GeV

top squark candidate
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Back-up
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Documentation

* Top squarks:
— 0l: CMS-SUS-16-007
— 1I: ATLAS-CONF-2016-007, CMS-SUS-16-002
— 21: ATLAS-CONF-2016-009

Bottom squarks:
— ATLAS-CONF-2015-066

Third generation resonances:
— tt CMS-B2G-15-002

— bb ATLAS-CONF-2016-014

— tb CMS-B2G-15-004

* Vector like quarks:
— CMS-B2G-15-006
— ATLAS-CONF-2016-013
— Reinterpretation stop analysis: ATLAS-CONF-2016-007
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Search for bottom squarks

* Final state: 2 bottom quarks,
no leptons, MET>250 GeV

* Veto events with > 4jets
 Two dedicated SRs:

— SRA: For large AM(b, 7):
* two leading jets b-tagged,
* M,,>200 GeV
* M>250,350,450 GeV

me.r(vi,v2) = [Er(v1) + Er(v2)]* = [pr(v1) — pr(va))’

— SRB: For small AM(b, %9):
* leading, high p; (>300 GeV), non b-
tagged ISR jet

* Higher MET cut, with MET opposite to
leading jet

B e B e A
[}) = =
(O] = ATLAS Prelimina e Data =
3 40: \s= 13 TeV, 3.2 qu e Tff”' total 3
-~ 35 N i =
p 35E \\\ \\ _— (S)thgl p E
€ 30 — =
i = AN \‘ — i(téj—?ou m@E)=1 E
25 3 | SRA275D o E
20F E
15t E
10E 7
5 _T —
0' .....................
= 2 __l ................................................................................ r ............
e T
© ¢ ¢ ¢
5 U S S
0 P S ST SN (N TR S SR T N S SR S T | |+ uuuuuuuuuuuuuu
0 100 200 300 400 500 600
M, [GeV]
> L I B R T
& ATLAS Preliminary o Daa .
o 5 \s= 13 TeV, 3.2 fo' R SM total —
Irs) tt .
P
c
(0]
>
L

?OO 200 300 400 500

600 700 8?0
P, leading jet [GeV
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Background estimation ATL-CONF-2015-066
* Background
normalization in _ oo 2o s pa prodsion o7
different control S [ ATLAS Preliminary |7 Ooseresimtetei)
regions: EN?OO? 13 TeV. 32" B :
— Z+jets: 2l CRWith SFOS  ®0F mmsatssmor s somaieieers
W|th 76<|\/|(8,B)<106 Ge\/ 500 - Best SR ATLAS monojet, 20.3 0, 5=6 TeV =
— tt : 11 CR, 4005 E

M(b,b) <200 GeV for CRA
— Single-top: 1l CR with -
M(€,b)>170 GeV 200
— W+Jets: 11 CR with only 1,k
b-tagged jet :

300 F

For SRA estimates
1

O B H -
100 200 300 400 500 600 700 800 900 10001100
m; [GeV]

e No excess observed
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Search for top partners with charge 5/3 cwms-2G-15-006

* Heavier stop partners can b
cancel the divergent terms in
the Higgs mass calculation

* Top partner with charge 5/3

deacys to W boson and top P
— Search in SS final state in Clint o \ =

Richardson’s YSF talk 100

— Focus here on 1l+jets final state
e Atleast 4 jets

Events
(0]
o

gqua rk CMS Preliminary 2.2 fb" (13 TeV)

e 1or=>2b-jets 20
+ MET>100 GeV o
 Number of boosted W-jets %
¢ AR(8,2¢ jet)>1 -

AR(lepton, 2" jet)
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Search for top partners with charge 5/3

Check the background modeling in

AR(®,2"9 jet)<1 sideband

10 E

data-MC agreement

No excess observed

CMS Preliminary, 2.2 fb" (13 TeV)
T T T e e e T T

. —=— 95% CL observed
1l+jets

=== 95% CL expected
l:l + 1o expected
D + 20 expected

Signal Cross Section i

.......

right- -
T handed

X5 mass [GeV]

800 900 1000 1100 1200 130() 1400 1500 1600

V+jets CR: O b-tagged jets
tt CR: at least 1 b-tagged jet
Derive systematic uncertainties on

Fit the M(l,b) mass spectrum

00 800 900 1000 1100 1200 1300 1400 1500

X5, mass [GeV]

CMS Preliminary

CMS-B2G-15-006

22" (13 TeV)
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E —— DATA
350 3 —— XX, (LH-0.8 TeV) x20
- \ ----- Xs:a%s3 (RH-1.3 TeV) x8...
300 N Ev :
E TOP
2 250:_ \\ ] Bkg uncert. (stat. ©5y5‘[p
S 200 '
= - N
LL 150;_ \ N
E § 1 = \
50;— !
- |
o
=
om
g
© s
o
O0 200 400 600 800
min[M(l,b)] (GeV)
CMS Preliminary, 2.2 ™' (13 TeV) CMS Preliminary, 2.2 fb" (13 Tev)
1:: LINLEN DL LI IL N BLINL L LB LI BN BB B I 7\IvvI\V|I‘Il\v]l\ll1r|l\|llr|| vvvvvvvv 3
E o —e— 95% CL observed ] o E . —— 95% CL observed ]
3 rlght' """" 95% CL expected — B rlght' ------- 95% CL expected
- [ + 1o expected - -8_ 10 = [ + 15 expected _
E handed + 20 expected 3 oy E handed [ + 2 expected
E T T T e Signal Cross Section ] g C --- Signal Cross Section
i [><
- . — @ L ] _
Same-sign 2| IRV - Combined
. i © Ee
| SeeClint’s talk . ] -
e 3 107 = E
L. Lo L o clrolood S I A PRI PR LI B

700 800 900 1000 1100 1200 1300 1400 1500

X, mass [GeV]
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W’ —tb search

CMS-B2G-15-004

e Search for W’ coupling to third generation
— One very high p; lepton (>180 GeV)
— One very boosted jet (p; >450 (350) GeV)
— 1 or 22 b-tagged jets
— MET>50 (120) GeV

— Top reconstruction:

* Chose jet that gives best top mass candidate
— Cut on mass and p; top candidate

* Highest-p; unused jet is b-candidate
 Use the 0 b-tag region to get shape and
normalization for W+jets

— Also check modeling heavy-flavor and light-
flavor components
* Check the top p; distribution in 2 independent
CRs (low mass and dilepton) and derive
corrections

* Look for excess in M(t,b) spectrum
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B(

CMS Preliminary L=2.2fb", \s=13TeV
III|1IIT|ITII IWITTIIWIIITITTTIII

= rrrT T I
Q0 M= i ata —
~ 10 § u+|ets Nb ta9521 ;:’:Iv (LF) + Zip* 1T + WV §
_ﬂ r . Wl (HF) ]
IRLE: : L.
10E
1E
10—1 E oot
= 3F ' ' ' 7
5 _—_f-
o —32 .
500 1000 1500 2000 2500 3000 3500 4000
M(tb)
CMS Preliminary, L=2.2 fb'at \s =13 TeV
[ T T T " T T T T I T T T T [ T T T T "
10°E —— Theory M, << M, =
---- Theory Mv"> My
—— 95% CL observed |
L 95% CL expected =
r I +16 expected
1 K +20 expected
107 E
f Invariant Mass Analysis ]
1072 E_e,’phﬂets Nh tags = 1or2 =
I S S SR T S T SO SR AN SO SR SRS NN ST S ST S b
1000 1500 2000 2500 3000
W' Mass [GeV]

Pieter Everaerts Searches with 3rd generation quarks

March 17, 2013 27



