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* We do not understand Flavour in the Standard model!
* Perhaps most perplexing conundrum of all
« It%s why we built all of the b-factories!
* Flavour in&bma&el.'j bled with EWSB through Yukawas
* defines a special role for heavy flavour!
* Supersymmelry and EWSB seem to be related
* ok least via the hierarchy problem
* limits Heavy Flavour syar&d«: masses
. perkays also through RGEs
* Other Reasons to search for New Physics with Heavy Flavour
* Number of generations? Is there a Heavy 4th?

* Lot of inkerest in Searches for New Physics using Heavy
Flavour
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CMS Experiment at LHC, CERN
CM‘S Data recorded: Fri Dct 29 08:32.00 2010 EEST
Run/Event: 149291 / 605116830
[ Lum s:a-:‘.mn 678
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CMS Experiment at LHC,
- Data Recorded: Sat Apr 24 08:31:20 2010 CEST
~ _<i|Lumi section: 795
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From tops to

N Jet:
p;=61.7 GeV/c
n=138
Muon:
py=64.4 GeV/c
n=0.29 Jet:
p;=135.9 GeV/c
n=0.79
Missing E;:
65.9 GeV

Jet:
Jet: pr=51.5 GeV/c
py=61.7 GeV/c n=-0.12
n=0.81
CMS
Run: 163480
Event: 81224410
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© Impor&ah& QCD Measurement
¢ Benchmark channel (& blkg) for Higgs search
® Simulation: ME+PS using MadGraph+Pythia

¢ Data unfolded to hadron-level

T ———
Multiplicity bin ee 1
nadron(Z+1b,Z— C0)(pb) | 3.25+ 0.08 & 0.29 & 0.06 | 3.47 £ 0.06 + 0.27 & 0.11
Ohadron(Z+2b,Z— ¢4)(pb) | 0.39 £ 0.04 +0.07 £0.02 | 0.36 £ 0.03 £ 0.07 £ 0.03
padron(Z+b,Z— 00)(pb) | 3.64 + 0.09 £ 0.35 + 0.08 | 3.83 +0.07 + 0.31 +0.14
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Skratequ

® skransverse mass as discriminator
® End!ooiv& ak Fareh& mass
© Force event in kemispkeres;
assume M(LSP)=0
¢ Require
® 2 1 b-tagged jet
® 2 4 jebs (150, 40, 40, 40)
® MTR2 » 128
e HT » 750, HT » 950

19
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Strateq.

® skransverse mass as discriminator
® Eudpoiub ak Pare\r\& mass
© Force event in hemi.s'oke.res;
assume M(LSP)=0
¢ Require
® 2 1 b-tagged jet
® 2 4 jebs (150, 40, 40, 40)
® MTR2 » 128
e HT »> 7580, HT » 960

T — T
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® stransverse mass as discriminator
® End!ooiv& ak pareht mass
© Force event in hemispheres;
assume M(LSP)=0

0 400
® Require 200 30 My, [GeV]
® 2 1 b-tagged jet -
® Z 4 jets (150, 40, 40, 4-0) \
® MTR2 » 128

e HT > 780, HT » 950
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© SM backgrounds highly suppressed.
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® SM backgrounds highly suppressed.
Challenge is to measure fake Lep&ohs!
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S&ro&egj

® SM backgrounds highly suppressed.
Challenge is to measure fgke leptons!
® Two data-driven methods
¢ B tag-and-probe method
e “Tight-Loose” method

leptons passing analysis selection

~ ~ e TL ratio: RrL =
1 p ° leptons passing loose selection
4992 - - X
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CMS Preliminary Ly =4.7fb"
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S Ditep&ams + 2b-jets

¢ Similar to SS dilepton analysis:
Just add 2 b-tagged jets
® Fake lepton background from b’

dramakichtv smaller! ,07,0

® top contribution expected to 05,'&'\' -
decrease by factor of 2! K

® More exclusive search /’

¢ Same-sigh top production

® SUSY 4 top final states

® SUSY sbottom pair production
© SUSY 4b4W final states

& LPC
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S Ditep&ams + 2b-jets

¢ Similar to SS dilepton analysis:
Just add 2 b-tagged jets
® Fake lepton background from b’

dramakichtv snaller!

© More e
¢ Same
® SUSY
® SUSY
® SUSY

—

2% Fermilab

o
”
® top contribution expected to < OSA'\' ~
decrease by factor of 2! N i
SR1 SR2 SR3 SR4 SR5 SR6 SR7
No. of jets > 2 > 2 > 2 > 2 > 2 >2 >3
No. of btags >2 > 2 >2 >2 >2 > 2 >3
Leptoncharges |+ +/—~~| ++ |++/——|++/——|++/——| ++/—— | ++/—~—
Er >30GeV | =30GeV | > 120 GeV| = 50GeV | =50 GeV | =120 GeV > 50 GeV
Hry > 80 GeV | = 80GeV | > 200GeV|>200GeV | >320GeV| =320GeV | =200 GeV
q-flip BG 1.1+02 | 05£01 [0.05£001| 03£01 |0.12+£0.03/0.026 £ 0.009 | 0.008 + 0.004
Fake BG 34420 [ 1.8+£12 |032+£050| 1.5+11 |0.81+0.78 015+045 | 0154045
Rare SMBG | 32616 | 21+111056+028] 20410 |1.04+052] 039020 | 011 +0.06
Total BG 77+26 | 44+£16| 09+06 | 3.7£15 | 20£09 0.6 £0.5 0.3+05
Event yield 7 5 2 5 2 0 0
7 0V/AETTN] B S -y - e T &y 73
Nyt (20% unc.) 7.7 7.2 5.4 7.6 4.8 2.8 238
Ny (30% unc.) 8.1 7.6 5.8 8.2 5.1 28 28

——————————
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S Ditep&ams + 2b-jets

¢ Similar to SS dilepton analysis:
Just add 2 b-tagged jets
® Fake lepton background from b’

dramakichtv smaller! ,07,0

® top contribution expected to 05,'&'\' -
decrease by factor of 2! K

® More exclusive search /’

¢ Same-sigh top production

® SUSY 4 top final states

® SUSY sbottom pair production
© SUSY 4b4W final states
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$S Dileptons + 2b-jets

& Similar to SS diLePth ahatsjsis: "
Just add 2 b-tagged jets n - )
® Fake lepton background from b’ i X
dramakichtj smaller! ,o‘z,o .
® top contribution expected to 05,'&'\' -
decrease by factor of 2! % N -,
® More exclusive search A 5
¢ Same-sigh top production Py
® SUSY 4 top final states 7
® SUSY sbottom pair production
© SUSY 4b4W final states

W+
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$S Dileptons + 2b-jets

& Similar to SS ditepkoh ahatsjsis: "
Just add 2 b-tagged jets P1 - )
® Fake lepton background from b’ i X1
dramakichtj smaller! ,07,0 .
® top contribution ex,aeched to c,\)r’Ax ~
decrease by factor of 2! N -,
® More exclusive search
¢ Same-sigh top production
® SUSY 4 top final states 7
® SUSY sbottom pair production
© SUSY 4b4W final states
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Just add 2 b-tagged jets 58 dtop +2), m7) =50 GeV
® Fake lepton background from b’ i3
dramakichtj smaller! ,07,0 _13
® top conkbribution ex,oeched to OSA'\' P
decrease by factor of 2! ol
® More exclusive search /’ g
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® SUSY 4 top final stakes m(@) GeV
® SUSY sbottom pair production ¢
© SUSY 4b4W final states
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$S Dileptons + 2b-jets

& Similar to SS ditepkoh ahatsjsis: "
Just add 2 b-tagged jets P1 - )
® Fake lepton background from b’ i X1
dramakichtj smaller! ,07,0 .
® top contribution ex,aeched to c,\)r’Ax ~
decrease by factor of 2! N -,
® More exclusive search
¢ Same-sigh top production
® SUSY 4 top final states 7
® SUSY sbottom pair production
© SUSY 4b4W final states
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SS dileptons a

$S Dileptons + 2b-jets

& Similar to SS ditepkov« analysis:
Just add 2 b-tagged jets

® Fake lepton background from b’
dramakichtj smaller!

® top conkbribution expected to
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e CMS had an excellenk 011!

* more than 40 new resulks sent to winter
conferences:
Standard Model, B-physics, Top, Higgs, SUSY, Exctica

* Stay tuned for more 2011 resulks:

* Several §fb-1 results are in the pipeline; will be
released soon

* Many involving SUSY with heavy flavour:

* all hadronic + b-jets; single-lepton + b-jets,
all hadronic + 1%

* Already analysing > 1 fb-1 (qulp!) 2012 data

* LHC and CMS pm{ormi&xg extremely well!
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Good agreement found for all quantities studied
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Z’SSM I

Z’W

Z’, ttbar, hadronic, width=3%
Z’, ttbar, lep+jet, width=3%
GKK jet+MET k/M = 0.2
GKK jet+MET k/M = 0.3
GKK Il k/M = 0.1

GKK yy k/M = 0.1

GKK Il k/M = 0.05

GKK yy k/M = 0.05

W’ lv, constructive inter.

W’ lv, destructive inter.
WKK p = 0.05 TeV

W’ dijet

WR, MNR < 1.0 TeV

W= WZ

pTC, nTC > 700 GeV

Ms, vy, HLZ, nED = 2
Ms, Il, HLZ, nED = 2
Ms, yy, HLZ, nED = 6
Ms, Il, HLZ, nED = 6
MD, monojet, nED = 3
MD, monojet, nED = 6
MD, mono-y, nED =3
MD, mono-y, nED =6

LQ1, B=0.5 (2010)
LQ1, B=1.0 (2010)
LQ2, B=0.5
LQ2, B=1.0
LQ3, B=1.0
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Exotica Summat y

MBH, rotating, MD=3TeV, nED = 2, BlackMax
MBH, non-rot, MD=3TeV, nED = 2, BlackMax
MBH, Quantum BH, MD=3TeV, nED = 2,
String Ball M, MD=2.1, Ms=1.7, gs=0.4
String Resonances

E6 diquarks

Axigluon/Coloron

q*, dijet

qg*, dijet pair

q*, boosted Z

e*, AN=2TeV (2010)

p*, A =2 TeV (2010)

C.I. A, X analysis, A+ LL/RR

C.I. A, X analysis, A- LL/RR

Mb’, b’ = tW, |+jets

Mt’, t’ = tZ (100%)

MU, t’ = bW (100%), |+jets
MU', ' = bW (100%), |+I

gluino, HSCP, gluonball=0.5
gluino, Stopped Gluino
stop, HSCP

stop, Stopped Gluino

stau, HSCP, GMSB

hyper-K, hyper-p=1.2 TeV

6 TeV
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