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Focus of this seminar

Quick introduction to the CMS physics objects (reconstruction, resolution, uncertainties):
o jets
0 leptons
0 photons
0 missing E_

Emphasis on the analysis specific techniques and redefined physics objects

Some of recent physics results from competing CMS and ATLAS analyses:
0 di-jets searches
0 lepton tagged searches
0 displaced (and delayed) photon
0 simple signatures with missing E_

No SUSY contour plots
Unless explicitly stated, CMS context is used
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ZW'
LRSM, heavy neutrino -
compositeness -
colorons
leptoquarks
technicolor
unparticles
RS graviton
4™ generation

extra dimensions (ADD, universal, ...

black holes -
hidden valey
SUSY (MSSM, split, GMS

(and more ...)

Physics Beyond the Standard Mod

Multijets:

g dijets signhatures

paired di-jets
paired 3-jets

Slow moving new particles:
displaced di-lepton vertices
displaced photons and jets
delayed jets

" Leptons and jets:

EWK vector (di-)boson candidates
single top and ttbar candidates

Photons:
Di-photons, photon + lepton

Missing E._

with jets
with a photon

Some others:
high S_/H_in unspecified event signature
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some analyses with jets
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Physics objects: jets

Jet composition: Deposits in subdetectors:
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Particle Flow reconstruction takes advantage of best information available to construct a jet
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https://twiki.cern.ch/twiki/pub/CMSPublic/PhysicsResultsJME2012JEC/calcFrac_Frac0_MC.pdf
http://iopscience.iop.org/1748-0221/3/08/S08004/
http://cdsweb.cern.ch/record/922757
http://cdsweb.cern.ch/record/922757

Jet resolution

Offline jet energy calibration (same is used in ATLAS):

CMS prellmlnary L= 49fb‘ E:?Tev

offset expected pile-up deposits within jet area: $ 1af n<os - Average ofiset
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http://indico.cern.ch/getFile.py/access?contribId=706&sessionId=74&resId=0&materialId=slides&confId=181298
http://cdsweb.cern.ch/record/1454659?ln=en
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsJME2012JEC

Use standard calibrated jets (p.>30 GeV, anti-k_in AR=0.5)

Take leading jets and sum with lorentz vector of nearby (AR<1.1) jets

This technique helps to recover some resolution for gluon jet as gluon
tend to radiate more often than quark (still, quark jets are more accurate)

example event with close
jets merged to a wide jet

. CMS Experiment at LHC, CERN Cl Experiment at LHC, CERN
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https://twiki.cern.ch/twiki/pub/CMSPublic/PhysicsResultsEXO12016/rho-phi.eps
https://indico.cern.ch/conferenceDisplay.py?confId=207116
https://twiki.cern.ch/twiki/pub/CMSPublic/PhysicsResultsEXO12016/3d.eps

Analyses of di-jet invariant mass

Bump hunt: resonances in smoothly falling invariant mass spectrum
m, > 0.8 — 1.0 TeV (due to trigger and selection) + a dedicated push down to 0.6 TeV (CMS)

data driven background shape from fit to: d o/dm=P,(1—m/+/s) (m/\E)PﬁP”“(’””E)
most important uncertainty is due to JES ~ 2%(CMS) — 4(ATLAS)%

CMS-EXO-12-016: ATLAS-EXOT-2012-88:
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO12016
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-088/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-088/fig_01.eps
http://cdsweb.cern.ch/record/1462265?ln=en

Angular analyses with di-jets

Angular analysis: deviation from highly forward (in CM frame) QCD di-jet signature

construct x=exp(ly,-y,|): flat for QCD and peaks at 0 for more isotropic new physics decays

in several (coarse) mass bins plot the 1/o0 do/dyx shape

uncertainties due to JES, PDF, and luminosity are greatly reduced in the ratio

ATLAS-EXOT-2011-21 and CMS-EXO-11-017:

T T T

det =4.81b"\s=7 TeV
s

=0
-

0.1

0.05

m; > 2600 GeV (+0.16)
2000 <m, <2600 GeV (+0.12)
1600 <m, <2000 GeV (+0.08)

1200 < m, < 1600 GeV (+0.04)

e > > O <«

800 < m, < 1200 GeV

QCD Prediction

I:l Theoretical uncertainties
I:l Total Systematics

- = = - QBH(n=6),M_=4.0TeV (+0.16)

xdije

1 O ijet dcdijet/ d

0.7

0.6

0.5

0.4

0.3

0.2

0.1

CMS
s =7 TeV
L=221b"

(+0.5)

—<— Data
QCD prediction
— — AlUps =7 TeV (NLO)

M, > 3.0 TeV

[ e =

+
+

24 < M; <3.0TeV (+0.4)

AN

1.9<M; <24Tev  (+0.3)
et ¢ o0 ———
C 15<M; <1.9TeV  (+0.25)
—e—
g O— 00— O
= 1.2 < M” <1.5 TeV (+0.2)
| —e=—g—e—0—0—9 & — 0
. 1.0<M; <1.2Tev  (+0.15)
—e—
—————g—0—0— *— o —O —O0—
= 08<M;<1.0TeV  (+0.1)
— e —
T 000 00— 00—
. 0.6<M; <08Tev  (+0.05)

oo —0— -
0.4 < M, < 0.6 TeV

gy O—0— & O

|

N

4 6 8 10 12 14 16
dijet

10/18/2012


http://arxiv.org/abs/1210.1718
http://dx.doi.org/10.1007/JHEP05(2012)055
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2011-21/
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11017

Some results from analyses with d-

2011, 7 TeV run:

observed limits excited quarks SSM W' color octet s8

CMS 7TeV m_>3.27 TeV* A >75TeV  m >19Tev*  m_>2.07 Tev*

* the expected limits are close, but in observation CMS got luckier with downward data fluctuations
** pecause of data fluctuation CMS doesn't exclude W' mass windows of [0.69-0.82] and [0.96-1.0] TeV

In 2012, 8 TeV run: we can compare g* limits:

ATLAS: mq*>3.66 TeV (~3.5TeV with CMS' theory curve): CMS: mq*>3.19 TeV:
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http://cdsweb.cern.ch/record/1462265?ln=en
http://cdsweb.cern.ch/record/1460400

some analyses with electrons and muons
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Electron:

essentially it is a track matched to an EM cluster withE_ /p_ ~ 1

(current MVA ID scheme uses ~20 handles controlling
matching, cluster shape, track quality, ...
p, assignment: relies on ECAL energy resolution:

(2012: dp° /p° = dm_/m = 1-2.6 GeV / 91GeV ~ 1-3% tr1%)

Muon:

essentially this is a track matched to hit(s) in the muon system
p. assignment: tracker + muon hits for a really stiff tracks:

(for electrons resolution flattens; for muons it degrades with p_)

Lepton isolation (discriminating jets with leptons and prompt leptons):

. —_ trk
tracker: Iso__ = 2p

calorimeter: Iso_., ...

combined: Iso_ = 2(a Iso__ + B Iso
(often the choice of a, B, and y is analysis dependent)

,» tracks of same vertex in cone AR=VA n"°+A¢*<0.3

= 2e corrected for the track's p_and pile-up
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~ o e 3x3 Hodo Cuts |
o i S=2.83 +/- 0.3%
LI N=124 MeV
Loe C=0.26 +/- 0.04% |
0.8} |
0.6 >
0.4
- pTDR_vi:
0.2~ =
0:‘ \ Lol 1]
0 50 100 150 200 250
(GeV)
§ : T T T \\\‘ T T T I\Il T TTTT \l H
%0.08:— CMS *4—:
9. [ e Tracker-only ——
3 %Y = Global E
= — Sigma switch .
‘%0-05? —+ Tune P =
S P |yl<o09 :
5 0.051 —
= f ]
oo MUO-10-004: -+ E
I =*=
03— —]
g =
0.02F -
F _._1!
0.01%=,=H'=*' ]
S B Ll
1 3
10 P, (1(.geV/c)

e,

10/18/2012

14


http://indico.cern.ch/getFile.py/access?contribId=667&sessionId=74&resId=0&materialId=slides&confId=181298
http://cdsweb.cern.ch/record/1478128?ln=en
http://cms.cern.ch/iCMS/analysisadmin/cadi?ancode=MUO-10-004
http://cdsweb.cern.ch/record/922757
http://cms.cern.ch/iCMS/analysisadmin/get?analysis=MUO-10-004-pas-v4.pdf
http://cmsdoc.cern.ch/cms/cpt/tdr/ptdr1-figs/Figures/Figure_001-007.pdf

Analyses with leptons

New heavy bosons (e.g. Z', W"):

EXO-12-015: pp—Z' - ¢

EXO-12-001: pp-W'-th - £ + 2j(=1b) + met

EXO-11-031: pp->Z' > TT

EXO-11-092, EXO-11-093: pp - Z' - tthar - £ + 2] + X

EXO-11-041: pp - W', /p, ~WZ - UTL" + met Typically analysis techniques:

EX0O-11-081: ppaW'/GRSaVZaW‘ + 2] finding p_(v) from kinematic fit: m(¢+met)=m _,
jet assignment: m(j+j)=m_, m(¢+met+b)=m

data driven EWK and ttbar background estimate
Results: cut-and-count or shape analysis

EXO-11-056: pp - tW' - ttd - £* + 5j(=1b) + met

4™ generation quarks:
EX0-11-005: pp - T'T' > tZ tZ -~ bWZ bWZ - €08 + 2j + X
EXO-11-050: pp - t't'- bW bW - blv bbv - £ + 2b + met
EXO-11-099: pp - t't'— bW bW - btv bgq - £* + 4j(=1b) + met
EX0-11-036: pp - b'b' - tW tW - bWW bWW - £50* + 4j + X, 000* + 2j + X
EXO-11-098: pp—-q'q’, q'q—£* + 1b + met + X, 050 + X , {005 + X

Some other analyses with leptons:
heavy neutrino: EXO-12-017: pp-W_— ¢ N 8¢ W_- 0 2j

displaced leptons: EXO-11-101: pp — H° - 2a - £ £*¢" (EXO-12-012)
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO12015
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO12001
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11031
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11092
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11093
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11041
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11081
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11056
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11005
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11050Winter2012
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11099
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11036Winter2012
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11098
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO12017
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11101
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO12012

Example: search for W' - B.

The key observable: MT=\/2p'TE'}““( 1—cosAdg, )
Some selection cuts: p;>40(u),85(e)GeV, CMS: A¢, ,>0.87,0.4<p,/E}*<1.5, ATLAS: E;"*>85GeV
Results: cut-and-count using MC; CMS normalizes MC bg. to a data sideband, ATLAS to g""-*°M°x_¥)

Events / 20 Ge

cross sectiono x BR / fb
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-086/
http://cdsweb.cern.ch/record/1461725?ln=en
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO12010
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2012-086/

Model: new light (2mu< m < 2m ) bosony - W'Y, pair-produced in decays: H - Y, Y X

Search for 2 collinear di-muon pairs; suppress multijet (K, w,p,,J/WP), bb, and cosmics:

CMS-EXO-12-012 (search for 2 u"u pairs originating from the interaction point):

- select: di-u trigger (p,*>17,8 GeV); m <5GeV, common origin, |mlw— mzuu|<~0.1GeV, Trklso"<3GeV

ATLAS-EXOT-2011-12 (search for 2 u'u” displaced and not reco'ed in the tracker due to finite y, lifetime):

o select: 3-sa-p trigger (€°9~0.3); AR <0.2,|Ag . |>2, Calolso*'<0.5GeV, “tracker veto” (Zp,°<3GeV)

Results are complementary: CMS probes different parameter space of the same theory (i.e. short y_lifetime)

d

95% CL Limit on6x

+X) [pb]

5 T \IIIHI‘ T \I\I\H‘
L 1 —
expected+ 26 (stat.+syst.) g
F expected+ 1o
20—
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1 L 111l

10°

note the “tracker veto” impact

putting the m =140 GeV benchmarks
from two results on y, together:

Short lived: oxBr(h-yy) <35 fb
Long lived: 10°*<ct(m)<0.43, X Br < 12 pb

(though, note slightly difference in kinematics:

CMs

=10,1 GeV vs. mA™s
fd2,1

m =5,2 GeV)

fd2,1

(don't forget the yLBO factor if
compare it to the detector size)
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO12012
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2011-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2011-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2011-12

Model: n [ -1 I ~ A W | + el z 1 1 1 11 AWV
Search fc CMS: assumption that di-muon pairs should have the same mass and
CMS-E} the corresponding diagonal cut allows to cut bulk of background: ,
VN~ 4 dy
0 S€ (Iso"*<3GeV
CMS Prelim. 2011 Vs=7TeV L, =5.3fb" .
ATLAS- (, lifetime):
0 S€ p,°<3GeV)
Results a ty, lifetime)
= A fev L, =53fb"
S/ R R R
<
+~o V/c? 4
20 5y BN = 2n,) = 1%
L. )—)2}1):45%
E | 1
é 15 I, = 3.55 GeV/c?
E L b = 0.25 GeV/c?
o [.W. . (PP — )=,
2| 6, B(a, = 2u) = 7.7%]
> 10i ]
5L
i T :
i ] . o I A L e g g 1
7\I‘ 1 1 IIIH” 1 1 IIIHI[ 1 1 IiIHi3 (don't forget the y[BO factor If % 01 : '9'0' : ‘1‘6(‘)‘ I1‘1‘(‘)I Iié(‘l)l ‘1‘:;(‘)' I1’46I I«itl')o
! 10 o 10 compare it to the detector size) m,, or m, [GeV/c?]
ark photon ct [mm] 4
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO12012
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2011-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2011-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2011-12

Example: search with tt+jet sign

Motivation: CDF and DO ttbar forward-backward asymmetry puzzle: top (anti-top) prefers to fly along to
the proton (anti-proton) direction more ofter than one could find with SM calculation:

t ,

p +9 g/z/yx A1 d t
- e ) W
P T q.9 T d —<¢——<«—1

(one of the FB symmetric contributions) (FB asymmetric contribution)

A model with additional W' fixes the A__ puzzle while keeping production a(tt) within its uncertainties

The search is aimed at the raise in tt+1j production rate due to the contributions with new W
selection (aimed at semileptonically decaying ttbar): £* + >5j (=1b) + v (soft MET cut at 20 GeV)

kinematic fit: minimizes likelihood against p_(v) and jet-to-top assignment with m and m_constraints
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Example: search with tt+jet signa

Motivation: CDF and DO ttbar forward- backward asymmetry puzzle top (antl top) prefers to fly along to

the pro
t An interesting analysis technique has been proposed to make use of charge
asymmetry of W' production: t
D only 15% of pp produced W' are positively charged and 85% are W'~ ot
W' may be better seen in invariant mass of t™ + jet compared to t* + jet: bution)
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some analyses with photons
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Physics object: photon

Prompt photon's signature: Basics of photon identification:
no trices in tracker Iso_ = Zp" in cone 0.04<AR<0.4
clustered deposits in ECAL

Iso__, = Ze, in a similar size cone
little (or no) deposits in HCAL

EC

Iso = Zei in cone 0.15<AR<0.4

HCAL

CMS features: H/E = EF“AY/E"“* in cone AR<0.15

very fast ECAL: 80% of light within 25ns o, ,— cluster shape in n-projection (highly localized for e/y)

(<1ns time resolution for impact time!)
relatively high material budget: ~1X, before ECAL
(brem and conversion: e - eyand y-e'e")

Instrumental backgrounds:
spikes — vetoed by shower shape and timing:

cosmics — primary vertex requirement

beam halo — vetoed by endcap muon
chambers and time of impact (negative time)
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http://cms-project-ecal-p5.web.cern.ch/cms-project-ECAL-P5/approved/Spike2.php

P Displaced and delayed photo
Selection: y + 3 jets (pjetT>35 GeV) aimed at same GMSB / | /7 125% | : I j
& 13 F e
single photon trigger (sharp turn-on, e~100%) Cﬁ*‘i 1_3; | Si ) - 1 “minor” axis|

energetic photon in barrel (p”>100 GeV, |n']<1.4) , 7

:symmetric cluster

0 0] 0 Yy . 1.45 | 115 E
Iso__, , 10, Is0_, (<5%, 5%, 10% E'; 2.4 GeV) 13 from prompt photon| |
; : o " . L *ast : ‘1.2 Fstretched cluster from
ely-like cluster shape projected on “minor” axis P 07 08 08 09 displaced photon |
-1.25 fr ]
no £3ns window, EMu halo veto, spikes cleaning, ... 002 004 006 008 0 012

Main backgrounds: QCD and y+jets; their shapes are taken from background enriched control data regions
(made by relaxing isolation cuts for QCD or relaxing/inverting y+jets specific cut: AR, ..>2/3, 0.6<p}'/ p}<1.4)

y, jet
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11035

some analyses with missing E_
(candidate for dark matter)
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Physics object: missing E_

In CMS we use PF MET which is a negative of a vector sum of all momenta of PF particles
Calibrated with standard SM candle: boosted Z/y- upu

0 MET scale is the average: (U||/Clr) ULA:\

1 MET resolution is RMS width: o (u, ), o (—u—q;) u ?E i
Various types of offline MET corrections, e.g.: T

Z°ly
>

0 Typel: propagates jet energy correction: Eiorr = E?W +3( P;a“b - p?TaW)

0 MET @: correction for the shift in x-y plane, induced by calorimeter noise (strongly pile-up dependent)

CMS preliminary, Vs=7 TeV

CMS preliminary, ¥s=8 TeV L =0.7 fb!
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http://cdsweb.cern.ch/record/1460991?ln=en

dN/JET'S®  [Events/GeV]

Monojet search

in association with =1 high p_jet (ATLAS) or 1 or 2 high p_ jets (CMS), vetoing events with leptons

Non-collision bg. (noise, beam halo, ...) is cut based on balance of jet's deposits in tracker and calorimeter

Leading SM backgrounds, Z(- vv)+jets and W( - fv)+jets, are derived from data with all but lepton veto cuts:
N(Z—-puu)—N(bg) Br(Z—vv) _N(W—Iv)—N(bg)

but monophoton search (next slide)
has better sensitivity to WIMPs

102

N(Z-vv)= and N(W-lostlv)=(1-AXe)N.__,, N =
( ) AXE Br(Z—>uu) ( ) ( ) total total A'Xe'
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2011-096/
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11059
http://indico.cern.ch/getFile.py/access?contribId=23&sessionId=22&resId=0&materialId=slides&confId=181298

Monophoton search

ATLAS-EXQOT-2012-05 and CMS-EXO-11-096 analyses probe excess of high (>150-130GeV) E’T events
in association with a high (>~150GeV) p_ isolated photon, vetoing events with leptons

Non-collision bg.: halo, cosmics, spikes,

. (cut using shower shape, timing, veto on non-IP muons)

Leading SM backgrounds: QCD (jet faking photons), Z(-vv)+y, W(- &)/Z( - t8)+y, all data driven
(e.g. key distributions in control regions of enriched QCD by limiting MET, W/Z by selecting events with ¢,...)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2012-05/
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEXO11096

Monotop search

This is work in progress (no official results are available yet)

Contributors:
CNRS/Strasbourg: Jeremy Andrea, Benjamin Fuks, Eric Conte, Jean-Laurent Agram

OSU: Khristian Kotov, Christopher Hill, Stan Durkin

Motivation:

Signature driven search with an effective theory ([1], [2]), which can be reinterpreted within several different
new physics scenarios (e.g. UED, SUSY, FCNC)

Complements monojet and monophoton searches for the Dark Matter candidate
(an independent model, no competition on the ADD or WIMPS)
Current monotop limits are set with CDF search is m_ >125 GeV/c? (a different model, though)

Signatures: g
hadronic top decay: ~ pp—t-+E,—bW +E, —bjj+E,
leptonic top decay: pp—>t+E/T—>bW +ET—>blv7l/ET

Backgrounds: ttbar, VV, single top (can be taken from MC), Z+jets, W+jets, QCD (better be data-driven)

Selection: b-jet + [ lepton / 2 jets | + MET
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http://prd.aps.org/abstract/PRD/v84/i7/e074025
http://prd.aps.org/abstract/PRD/v84/i11/e111502
http://arxiv.org/abs/1202.5653

Summary

Several event signatures are summarized in context of exotic searches

Currently no deviation from the Standard Model are observed
o no compositeness below A~7.5 TeV
0 excited quarks are heavier than ~3.3 TeV
1 4™ generation is heavier than 0.6-0.7 TeV
0 new heavy gauge bosons (e.g. SSM W',Z") are heavier than 2.5 - 3 TeV

Nevertheless, specific analysis techniques taking advantage of the CMS detector design as

well as the developments of the standard HEP methods aimed at the exotic signatures make
many analyses an interesting playground
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Backup
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HLT_MET120_HBHENOoiseCleaned turn-on in Run2012A and Run2012B

Efficiency

Event selection for: pp—t+E,—bW +E —bjj+E,
MET driven: HLT MET120 +E:>250 GeV + 3 jets: p,>60,60,30 GeV (z1b-tag)

Jet driven: HLT_QuadJet + 4 jets: p_>80,60,40,20 GeV (z1b-tag) +)Z/T>X GeV (study is in progress)

Slow MET trigger turn-on
justifies high offline MET cut:

4 MRAARERRARERARRA BAR:
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. /
o6k / — Run2012B
05E |...— Run2012A :
04 / L wMe E
03 //{ E
0.2F
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E; (GeV)
Backgrounds:

Monotop selection and backgroun

Signal efficiency is ~1-3% (mostly due to hard MET cut):

Cut flow efficiency for the scenario #3
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Cut flow efficiency for the scenario #4
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selection step

ttbar (leading) ~1K events; comparable to yield in scenario #3 for m_ < 100 GeV and #4 for m_ < 400 GeV

Z+jets + W+jets + single top yield additional ~0.5K events, QCD doesn't survive MET cut

We need to complete study of uncertainties and start writing the note
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