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QOutrun a beare

We don’t actually want to find something
the competition doesn't.

We just want to find it first!
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Fine Print

e |'ll spend most of my time describing aspects of
CMS related to the hadronic final state
— Jets, MET, b-tagging

e Not really enough taus to be very quantitative yet
— Lots of other material presented (eg at ICHEP)

e This is also the combination of two talks

— CMS Overview

— Jet Substructure

e Jet substructure will get more “weight” than other topics
due to this construction!
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Material Budget

ConverS|on vertex
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 Material budget very well understood

e Some discrepancies still, actively working on it
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J Magnetfic Field
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Figure 2. Residual distances, in the bending plane, between the extrapolation of the tracker tracks and the
measurements in the first muon station, for the CRAFT cosmic muon data set, as a function of the transverse 7
momentum. Left: wheel 0. Right: wheels +1. The shaded area shows the expected effect of a 0.1%
distortion of the field map in the region between the inner tracker and the coil. The solid line represents a fit
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Figure 5.1: A schematic view of the tower mapping in r-z of the HCAL barrel and endcap

regions.
e HB and HE
— Brass/scinfillator sampling
e HO
— Scintillator sampling
23Aug2010 e HF (not shown) o

— Steel/quartz fiber sampling
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J HCAL
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Figure 2: Response measurements as a function of the track momentum in the three different re-

gions of the CMS calorimeter system. Data distributions for tracks with momentum between 9 Figure 4: The ratio of the mean response measurements between the data and Monte Carlo as
and 11 GeV/¢ are compared with the results from the GEANT4-based simulation of minimum-  a function of the track momentum in the three different regions of the calorimeter, The three
bias events. columns refer to the barrel (top), the endcap (middle) and the transition (bottom) regions,

e Single parficle response well-modeled iQO MC
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Muons

I (Our Middle Name)
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Using the Full Event : Particle Flow
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Jets at CMS

e Calorimeter jets
e Track Jets

 Track-corrected calorimeter jets
— aka “jet-plus-tfracks”

— Replace calorimeter single-
parficle response with tracker
response

e Particle Flow jets

— Use all detector elements in an
integrated way

— Reconstruct particles, then
cluster to jets

e Default jet algorithm: anti-kT, D

=0.5*
— Others available, focus initially
on AKS
*JHEP 0804:063,2008
23Aug2010 US ATLAS Hadronic Final State Forum 18
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Jet Corrections at CMS
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Jet Corrections at CMS
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Jet Corrections at CMS
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e Use data to derive residual correction
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Jet ID At CMS

e Calo/ JPT Jets
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MET af CMS

¢ C d | @) I’I me Te I CMS Experiment at LHC, CERN t
Run 133875, Event 1228182
M ET '/ Lumi section: 16 e
_- Sat Apr 24 2010, 09:08:46 CEST gt
. - _m = .

° TrOCk_ Muon p; = 38.7 GeV/c ‘ -.! "-A"." ""\7 - =
Corrected Mbis 7 379 06V | s s

MET o 75368\,/2/_\\ Wcandldate

e Particle // /
Flow MET

EE———
UO Al LAOD MduUIioIlle riridl oldile roruliri L4

Monday, August 23, 2010 24



MET af CMS

Calo only Track-Corrected Particle Flow
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The simulation reproduces the data after cleanup
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B-Tagging
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e Primary vertex resolution < 200 um (x,y), < 300 um(z)
— Includes beamline 27
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Vertex Mass

CMS Proiminary 2010, VS« 7TeV, Lw18nb

B-Tagging
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e All very well modeled by MCI
— Extract purity from vertex mass
— Extract efficiency from prRe

— Exfract mistag rate from negative tags 28
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First Physics with Jets and MET

Run : 138919
Event : 32253996
Dijet Mass : 2.130 TeV

I
j

i

Jet 1 p.: 585 GeV
Py

Jet 2 Py 557 GeV
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Inclusive Jet pr Spectrum

. CMS preliminary, 60 nb’ \s =7 TeV
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Inclusive b-jet pr Spectrum
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3-Jet to 2-jet Ratio

e AKS Calo jets

e Compute Cross 3 14pr !
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dH [.e: AH o '
T '\ B 0.4 ¥
Efficiency o
0.2 7
e Calculate ratio: 062 03 04 05 06 07 08 05 1
H, (TeV)
Good agreement with
Rao — dos/dHt PYTHIA and MADGRAPH,
32 — daz/dHT' no discernment yet
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Q Electroweak Measurements

CMS preliminary 2010 \S=7TeV

>
8 10°} - data jl.dl:ZSdnb"
[ IW = v
0
S
$2
c
by
=
>
6
8
=
=
<

60 80 100 120

M; [GeV]

e Using MET to extract
W in electron and
muon channels

0 20 40

e MET at CMS is ready
for physics!

Monday, August 23, 2010

AS

10’

10°

number of events / 2.5 GeV

CMS preliminary 2010 \s=7TeV

I:. dt = 254 nb"

g

* Data
W o

N EwK

B cCo

2

20 40 60 80 100
E, [GeV]
«  CMS preliminary 2010 Wb
o COFRunl W
E . oouu [

3 /q/mw FEWZ and MSTWO08 NNLO POFs
) A & e e F— !

CMS points do not include luminosily uncertainties.
A P |

! Colllde‘roenefgy (TeV)
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b tagged Jet
P, *822GCeVic, g -1.79, 9 =103
Jotp, = 566 GeVic, 7 = 0389, ¢ =238

> ™
¥ 4 : X, = 1190 GeV, @ = 0.010
o
.",‘;\"g- ——
Jetp, = 152.2 GeVic, o =0.354, @ = .2.75 . 2
o ’ / /
3 J/ Jetp, =434 GeVic.n =0.827, ¢ =-0.587

v
/

muon pT = 30,6 GeVic, n =167, ¢ »-206

- L. ] I
L CMS Preliminary * Dua
-1 -— .
102 E—g/ﬁijg% at\s =7 Tev B Wi (+light jets) 3
- Velc)sX
- N(b-tag)=1 [;]1 Vj:lx g
| B 2/ ~1'T (+8ght jots) |
C_Jaco
10 ¥ QCD uncertainty E
|
1E
107F
1 2 3 =4

Top Quark

e Combines all information in detector!

e So farso good

e Expect updates for PIC this week!
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Dijet Resonances

< 10*g L L R L B
> g E
(o) \s=7TeV
AK7 Calo Jets, search for narrow Q 1¢f antiir R =07 Calolets
resonaces <10 <13 N
—e— Data (L=120nb™)
M M o r ) ) ) 7
Fit to falling spectrum 3 10F D
do  Py-(1—m/y/s)" 1 N
dm - mP2 10‘1% R l ,‘.f
Search for excess 1025 e prefiminary ]
Hybrid Bayesian technique for limit 10° 500" 1000 1500 2000
se’r’ring Didet Mass (GeV)
il oot umpertims | - osing ]
— Convolute likelihood with a Gaussian for ST e o Dol
uncertainty 2w T o e
Uncertainties: "
— Jet energy scale g e <12 3
— Jet energy resolution §1°2
— Background parameterization F
— Luminosity b3 L ~—_ 3
5 g N Y T RN, St N B
No new physics signatures g T e mm sn
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Dijet Centrality

AL e —
— CMS Preliminary .
| \s =7 TeV

L | * Data 120 nb™' (M<838 GeV)
----- NLO

| | — NLO+Non-Pert. Correction
- |22 NLO Uncertainty

----- PYTHIAG

— PYTHIA6 x NLO/LO

-y
a

e Examine ratio of dijet events from
“inner” versus “outer” regions
— Inner: |n| =0-0.7
— Quter: |n| =0.7-1.3 5 | I |
— Nearly flat in the Standard Model case 200 400 600 800

Dijet Mass (GeV)
e Complimentary analysis to the dijet
resonance search

e Event selection is the same

e Uses lower pt mass bins (and
triggers) also

N(Inl<0.7)/N(0.7<hl<1.3)
|

o
(3]

e Expected limit: 20 | o |
— ] .2 Te\/ -25? :___i:m%):z;ctation é
-30F iSM =24 ]

e Observed limit: : R
“3%00 1000 1500 2000 2500
- 1.8 TeV A (GeV)
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Stopped Gluinos

. Selection Criteria | Background Rate (Hz) | Signal Efficiency %
& Teoam Toms L1+HLT (HB+HE) ’ 3.27 ' 305
a Calorimeter noise filters 1.12 299
|4 BPTX/BX veto 1.11 299
'g muon veto 6.6 %107 264
'3 Eix >50GeV, 7 < 1.3 7.6x1072 205
g Ngg < 6 7.6 x 1072 20.2
] Oata taking Yme Noy > 3 3.1x10 3 18.6
- My <5 1.3x10°* 185
R; > 0.15 1.1x10°* 18.5
) ) 0.1 <R, <05 85x10°* 175
e Stopped R-hadrons (like gluinos) 04 < Ry <07 9% : i
. . . outer < 0.1 6.9 x 105 A
produced during collisions, but | |
decay at any timel!
— Canlook during “gap” periods! e
o : 5 — e
 Event selection is conservative, = moM.-200GeV ]
mostly removes beam and noise » - T eI ]
— s=7TeV
bbackgrounds T 10
— Noise and cosmics backgrounds are 1;
measured from data during cosmic G [ e
data taking {3, 1
(@]
— Beam-related backgrounds are 1
. o
reduced by looking far from =20 NG
-I-riggered bUnCh Crossings 107" B e i R i TR G I G G
) 10%10710°10°10%10%102 10" 1 10 102 10® 10* 10° 10°
* No new physics seen NG . oo e o e . % 1¢]
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CMS

Jet Substructure at CMS

.\\

HCAL Debdsus‘“"*‘

ECAL Deposns/

‘Subjéts; '

23Aug2010 US ATLAS Hadronic Final State Forum 38
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Fine Print

e No new 7 TeV results approved
— Long saga, many familiar

e Previous work done with Calo Jets, switching now
to PF

e Working on first data measurements, more |later!

o Will focus on CMS strategies for substructure
— Preliminarily focused on top tagging, branching out now

23Aug2010 US ATLAS Hadronic Final State Forum 39
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Top Tagging

e Based on JHU tagging algorithm from

KOplOﬂ et al (http://arxiv.org/abs/0806.0848, Phys.Rev.Lett.
101:142001,2008)

 “Hard jets”: Cluster jets with C-A
- R=0.8
— p;>250 GeV
- |yl <25

e Reverse cluster sequence
— Throw out soft clusters

* Fraction of hard jet pt <0.05 2

e Repeat on clusters until either
— Have 3 or 4 hard clusters (PASS)
— There are all soft clusters (FAIL)

e These are called “subjets”

23Aug2010 US ATLAS Hadronic Final State Forum
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http://arxiv.org/abs/0806.0848
http://arxiv.org/abs/0806.0848

Top Tagging

e Discriminate top jets
against non-top jets

— Top Mmass
— W mass
— b-tagging

23Aug2010 US ATLAS Hadronic Final State Forum 41
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TopToggmg

Jet M.as__.ls CMS Prellmlnary

e Discriminate top jets &7 2} o
against non-top jets oosf i

— Top mass ~ jet mass 0.02f :
— W mass ol 3

0 50 100 1‘50.:..'2‘.;““550 300 350 400 450 500
Jet Mass (GeV/c?)
Partially merged jets FU”Y Merged jets

Jet mass good approximation
23Aug2010 for top mass 42
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Top Tagging

Min Mass Pairing of All Partons |

= o CMS Preliminary
e Discriminate top jets o :
against non-top jets Parton Level
— Top Mmass B
— W mass ~ min di-subjet mass b | ot o
0 20 40 60 80 100 120 140 160mulz.wc1;:)o

23Aug2010 US ATLAS Hadronic Final State Forum 43
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Top Tagging

Min Mass Pairing of All Partons | CMS Preliminary
e Discriminate top jets
against non-top jets Parton Level
— Top Mmass B
— W mass ~ min di-subjet mass 1o e
% 20 40 60 .‘o 100 120 140 1som“1?&wcg;>o

Minimum 2- Sub|et Mass, Tcp 3 p, Subjets CMS Prellminary

bq J1+J2 g 012[

bq ooooo’ J1+J3 g 01»_ :.
qq J1+j3 o.os; :'

ctio

008
0.04f

0.02}

e

Reconstructed -

LT TP L

LA SELANLANL AN BELANL AN A LN AN A g2

— Top, T' w2000 eV

Generic OCD, B » 800800 GeVie ™

100 120 140 160 180 200

0o —20 40 60

23Au92010 US ATLAS Had’\llllv I 111Ul JwLlvw 1 viulll

Monday, August 23, 2010
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e Discriminate top jets
against non-top jets

— Top Mmass
— W mass ~ min di-subjet mass

Minimum

Top Tagging

2-Subjet Mass, Top 3 p_ Subjets

CMS Preliminary

c 0.12

0.1

Fractio

0.08

0.06

After reconstruction, 0.04

still often gets W mass e

0

0

23Aug2010 US ATLAS Hadro.ue o
Wrong combination

Monday, August 23, 2010

I

T

0 x
CJ _—
.

— Top, T w 2000 GeW&

T

T

—

Generic OCD, §_ » 800800 GeVie ™

1A

LUULL 1 ViUl

Jet Min Mass (GeV/cd)
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e Discriminate top jets
against non-top jets

Top Mmass
W mass

Require
100 < my,, < 250 GeV/c?

50 GeV/cz <m_;.

Top Tagging

Jet Mass | CMS Prellminary

Ul i MM B i i i e A S e S e S R S

0.08f
0.07}
0.06}
0.0}
0.04f

0.03f
0.02f :
0.01f ¢

- 3 " " M &% T 3 3 -4

00 50 100 150 200 250 300 350 400 450 500
Jet Mass (GeV/c?)

Minimum 2-Subjet Mass, Top 3 p_ Subjets | CM S Prefiminary
012 = o | b e e e 2 et e e b et

Fraction

— Top, 2 = 2000 GoVid

...... Generic OCD, p_ = 600800 GeVic

“Llllllll

' 111111111

0.1

Fraction

— Top, T’ w 2000 GV

0.08

L8 LR
A 1 . l)

sfanns

0.06 | —— Generic OCD. B_ = 800800 GeVic

0.04

LIS AL
L ll

0.02

0520 40 60 80 100 120 140 160 180 200

:223/\[]£;:2()1 () LJSS /\:rl—/\ss riéa(jr\Jlll\l I 111Ul WwdLlvw 1 viulli ‘J‘at !!U!1 hAEIS&; ((3‘3\/ICE5
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Performance

Fake Tag Rate |

CMS Preliminary

CMS Preliminary

Stat @ Sys

Stat

" coee®
Q200 400 600 800 1000 1200 1400 1600 1800 2000
Jet p_(GeVic)

e Efficiency derived from MC

e Fake rate derived from data-driven method in
dijets

23Aug2010 US ATLAS Hadronic Final State Forum 47
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All-Hadronic Sensitivity

95% C.L. Limit

o 13 E T 1 RELLY ERSIS RELET RES.

o CMS Preliminary: EXO-09-002 SCALED to 7 TeV, 100:pb'1

o4 il * o=1% =

f 10° " o=10% 3

5 o B i Agashe et al [3] 5|

3] 3 : E

Q@ = =

N u #

% 1E o = =

9 = - P =

S = =
107 - E
10-2_1,1.1“,1 b 11 T DU T g

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
True Resonance Mass (GeV/c?)
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e QCD Measurement : Quark/gluon
fraction

— Proof of principle

e Usage of jet substructure in data
— Examine MC agreement

e S. Mrenna active on the analysis

— Separate out quark and gluon fake
rates for top and W taggers

e Jet Pruning:

— Ellis et al, aka U of Washington
algorithm (arXiv:0903.5081v4)

— Cluster jets, in addition to kT-like
sequence, require:

e 2-Subjet configurations
* min(pn, pr2)/p1> 0.1
* AR12<0.5* Mjet / pr

Monday, August 23, 2010

Other Jet Substructure Plans

)] |
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Expect sometime in falll
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Other Jet Substructure Plans

> 2 Jets 1 Muon CMS preliminary 200 pb™

* Large uncertaintiesin € _| RegionB | Region A
leptoni —Ema
semilepronic ;z;(ﬁ;tsrewe)xaoo
¥ single top
channels due to W- ol =
background _ B Wejets
. i 7 QcD
uncertainty 2| 10 ToV
i EXO-09-008
e Reduce using jet % 200 00 500
substructure to tag W Hr" [GeV]

jetse Top jetse

nic Final State Forum 50

Monday, August 23, 2010 50



Other Jet Substructure Plans

e Work by ATLAS is more advanced in
Higgs substructure studies

e CMS has reproduced similar analyses,
nothing approved for public yet

23Aug2010 US ATLAS Hadronic Final State Forum 51
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Conclusions

e CMS detector, trigger, reconstruction,
simulation, etc are performing well

 Hadronic final state is already being widely
exploited, both for “baseline” measurements
and for new physics measurements

e Expect an excellent hadronic physics
program in 2010/201 1!

23Aug2010 US ATLAS Hadronic Final State Forum 52

Monday, August 23, 2010

52



23Aug2010
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Backups

US ATLAS Hadronic Final State Forum
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CMS 1 Anomalous Signals in Calorimeters

& In collision data we observe some anomalous signals in ECAL and

HCAL
Now| ECAL, led in simulation.

*Appear mostly in a single crystal

*In time with collisions but with

wider time-spread (also occur in

cosmics at a much lower rate)

=Caused mostly by deposits in

APDs by highly ionising

secondany payficles. US ATLAS Hadronic Final State Forum 54

Monday, August 23, 2010

54



CMS 1 Anomalous Signals in Calorimeters

I& In collision data we observe some anomalous signals in ECAL and

HCAL
Now| ECAL ed in simulat]

*Appear mostly in a single crystal
=In time with collisions but with  sAppear in 1-72 channels
wider time-spread (also occur in =Random, low rate,

cosmics at a much lower rate) ~ 10-20 Hz (E>20 GeV)

»Caused mostly by deposits in = Caused by ion feedback,

APDs by highly ionising noise & discharges in HPDs

secondany payficles. US ATLAS Hadronic Final State Forum 54
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CMS 1 Anomalous Signals in Calorimeters

P& In collision data we observe some anomalous signals in ECAL and
HCAL

Now| ECAL |ed in simulat]
HCAL: - 500, HCAL: HF
o 2004 Test |
«wl beam ;
| &—roerl
. Bundle
s R S
350 a1 S PR tid
i EPMT
e W2 Windo
R |y
=Appear mostly in a single crystal e e e s
=*|n time with collisions but with =Appear in 1-72 channe.. X, mm
wider time-spread (also occurin  sRandom, low rate, ch. | | N
cosmics at a much lower rate)  ~ 10-20 Hz (E>20 Gev)  "In time with collisions
»Caused mostly by deposits in =« Caused by ion feedback, "Caused by C*light by
APDs by highly ionising noise & discharges in HPDs Particles going through
Secon%%%tbdes' US ATLAS Hadronic Final State Forum =V g|88584
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ldentification of EB Anomalous
g . Deposits
At the cluster level the anomalous

deposits tend to be in a single isolated
crystal, while for good deposits energy is
typically shared between neighbouring
crystals.

FIiSwiss-;ross variable

------

:Bj . 7 TeV Data

......

~

R -
v

Events

104 -
02 0F 06 08 1T 12
1-E4/E1
23Aug2010 L@Hﬁ?ﬁa@ronic Final State Forum 95
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At the cluster level the anomalous

deposits tend to be in a single isolated
crystal, while for good deposits energy is
typically shared between neighbouring

crystals.

Degoa

agging using timing:.

1) The anomalous signals tend to be out
of time and have a much wider spread
around the good timing.

2) The anomalous signal’s rise time is

FIiSwis:-érgs_s \_ra:iable fa Ster
N X E Flags: kout of time?’ X2
LELLY 7 TeV Data 7 TeV Data
‘2 Max g'r 3 G *UE, I CMS 2010 Prelnm.mry
g ) q>) Max E, >3 Ge
w90’ i IAtl < 4ns w — All events
: wuvu wnng 1 11 TF [ ey e 1-E4/E1<0.95
. 3 1-E4E1>095
10 fnr: ) o - Lf
02 04 06 08 11 12 0 20 40 60
1-E4/E1 Signal timing [ns]
23Aug2010 L@H E\E)I:]agronic Final State Forum 55
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Hr. 1OP0OIOYICUl CHITHON V/S
. TIming
ongl/fibers: extend for the full length of HF Had 143cm ..
Short fibers: start at a depth of 22cm from the front of
HF
HF PMT hits can be identified based on the energy m” 165cm
sharing between the Long and Short fibers using a cut
on
I'-\’1 = (E -ExiksEfa) and timing information.
* Short Fibres

0 5 10 15 20 25 30 35 40
t, ns
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Hr. 1OP0OIOYICUl CHITHON V/S
TIming
onglfibers: extend for the full length of HF Had 143cm
Short fibers: start at a depth of 22cm from the front of /
HF
HF PMT hits can be identified based on the energy $2m” 165cm
sharing between the Long and Short fibers using a cut
on
R1 = (E -Egtkks £le) and timing information. . . LE>90 |
Short Fibres B A A

- ot B
..: - : . o.a. : . . [ -2 .:.' : . . "‘ 1 ‘..".F.‘ . N . . .-
': :‘I' o "-“: s \ ’ o! '.' T ' -" I." -. .' '.'. v 10
S CHUNE 0.5 S B
R - Long Fibres 1
= ALt .'1 Wi INTTE FPETE PP FETT PR FRTT PEET
! 0

x

-
cos
—_
<,

5 10 15 20 25 30 35 40 06 10 15 2 25 0 B 4
t, ns -
23Aug2010 US ATLAS Hadronic Final State Forum 56
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Jet Corrections at CMS

5 \ - — [ T T L 4 LA A

g 2 N CMS Simulation X

L ; — CaloJets |

S 18 P ... PFJets =

‘8 - JPTJets 1

) gk anti-k, R=0.5 ]

— .

S I Absolute Correction

O E ‘

> -

) 1.4}

@

C S

w12

g K

[} L )

o . e Seteesaciredssasnpsemseatesesanaassas e
1 -

L L g2 -a -zl A A AbLL
10 20 30 100 200

Corrected Jet p_ (GeV)

e Calojets: Require pr> 30 GeV/c
e PFand JPT jets : Require pr > 15-20 GeV/c

23Aug2010 US ATLAS Hadronic Final State Forum
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e Correcting Instrumental
Noise

— Spikes in the HF

e Charged particles striking
the PMT window

e Removed by energy
distribution in fibers

— Spikes in the ECAL

e Examine energy sharing with
neighboring crystals and
timing information

e Spikes are isolated

— RBX + HPD: rate low, but will
need correction later

Monday, August 23, 2010

MET at CMS

e Beam Halo

— Charged particles
surrounding beam

— Removed by trigger
coincidence vetos

CMS 2009 Preliminary

I__—__I
__—__
‘onic
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Current Status of MET Cleaning

% ?.. cmm‘mlm"m‘o % r:.---...--....-...-.-~.--...-c-g.P-r..d.|;|-n...'.y..2.o.1.; % ; cmpr“im'm'yzo‘o
(.')106 % =7 TeV > 0106 \s=7 TeV I 0105 \s=7 TeV 1
~ . - ~
32 ‘. == Data » —— Data @ . — Data
5 » =05 -
§10 3 ] smusaton | §‘° [ smusaton | §‘0 [l simutaton |
Wt % ¢ Wyt 1 Yyt !
o i © i O ]
— 3 -— B —
éw f:.* s §103 3 éw’ :
3 -"b 3 .5 ]
210° il 3: 210° :
10 i"“ 10

—
o

T TTEIR TR

0 10 20 30 40 50 60 70 80 90 100 0102030405060708090100 0 10 20 30 40 50 60 70 80 90 100
Calo E; [GeV] TcE; [GeV] Pf E; [GeV]

Distributions exponential over 5-6 orders of
magnitude

Scan of events in the high tail show no entries from
potential ECAL anomalous deposits. There are a few
HF ones, look to be easily identifiable and algorithms

23Aug2010 SATLA Final State F 59
Gainst these are’bel a&f%”'c Bpeg o

TI&AI I~I‘ U Yo W o NN ua Alﬁll A AL II lﬁAAAI IJ
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Sequential Jet Algorithms

e Pairwise examination of input 4-vectors
« Calculate g

d;; = min(kj;, k{‘j)ARizj/R2
- N=2:k )
— N =0: Cambridge Aachen e
— N =-2: anfi-k;
e Also find the “beam distance” 3. 4

dip = K&,

N

-
N

B e T |

e Find min of all d; and d

 If minis ad; merge and iterate S -

~
~
——

LOAUYLV 1TV UOo AITLAO I aululliv Tlidl owale 1 uiulll 60

1. arXiv:hep-ph/9707323
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Jets Corrections at CMS

Ecorrected = (EUncorrected =5 Eoffset) X CRel(']t Plr') X CAbs(p"I‘)

Jet corrections:
e Relative scale
— Makes response flat versus eta
— Use central jet/forward jet balancing
Absolute scale
— Makes response flat versus pT
— Use Z/gamma + jet balancing
e EMF corrections
— Makes response flat versus EM fraction
e Flavor corrections
— Residual correction for uds, ¢, b, and

“calorimeter jet”

“particle jet”

‘parton jet”

gluon jets N
* Parton-jet corrections el
— Makes response equal fo parton P ' |
23/e083rqy US ATLAS Hadronic Final St:
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Efficiency Estimate

e Efficiency derived from MC

e Systematic uncertainties will include:

— Theoretical uncertainties
— Smearing detector-based resolutions

Monday, August 23, 2010
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e Heavy quark fragmentation
e Light quark fragmentation
e ISR/FSR

AQCD

ainty (%)

Efficiency Estimate

Select partons from t->Wb
decay

- b.a g
Compare true value to
response in subjet

Parameterize resolutions with
parton p;

Smear p; by 10%
SmearY, phi by 50%

23Aug2010 US ATLAS Hadronic Final State Forum 63
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Mistag Parameterization

e “Anti-tag-and-probe” Signal depleted

— Look at “anfi-tagged”
sample collected from
dijet triggers

— Have a signal-
depleted sample on
the “away” side

Require veto
(anti-tag)

s0 @ 0o ""20 40 60 B0 100 120 140 160 180 200

) Jet Min Mass (GeV/c?)
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Mistag Parameterization
Anti-Tag Plus Tag Sample | B e S
e Data-based background 4 e T
estimate 5 O 3 8. ma
_§ : | ‘,a;m-mm
£ pt « 1000-1400
: z "F oo
e Parameterize the : '
background rate with jef p; 1)

o |
1079 400 600 800 1000 1200 1400 1600 1800 2000
7 Jet p. (GeVic)

CMS Profiminary, 100 pb

* Numerator: Anfi-tag Plus Tag Anti-Tag P)fs Frobs Sampe J

Bt = 220200
Bt = 300-380
R = 380470
R » 70400
At = 600800
&t
pt
gt

e Denominator: Anti-tag Plus
Probe

= §00-1000
» 10001400
» 14001800

I ” } - tf Continuum

e For simulation: scale to 1
olel

1070200 400 600 800 1000 1200 1400 1600 1800 2000
Jet p. (GeVic)

23Aug2010 US ATLAS Hadronic Final State Forum 65
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Application: Dijet Search

Dijet Mass, M = 2000 GeV/c’, w = 200 GeV I CMS Preliminary

» CMS PAS EXO-09-002 i g
* Examine dijet search = iw -
for resonances L= PR
decaying to ttbarin -
hadronic channel 0 b
o Simp|e bump_hun_l_ %S00 1000 1500 2000 2500 3000 35000'-}4303“:5(,?&%59)00
+ Signal from MC e —
» Background: § o5 s :
~ QCD dijets (red) : 2 D cortra
dCITCI—dI'iVGﬂ, .5 2; ‘??l = Total Background 3
— Ttbar (blue) : from MC 5 ™ gw
é:, od nz. \ ‘i’;g’x - E
z ow...g.ww“ Ll

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Dijet Mass (GeV/c )
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Application: Dijet Search

95% C.L. Limit

.
‘
4

2 10°E :
= = CMS Preliminary: 100 pb™ =
m . - ® om1% -1
? 10° '_ " a=10% -
— - —_— s a .
% - a . Agashe ot al [3) 5
5 . 5
g 'F e 8 T
O F 1 ]

w100 pb S 4

N T e T Sceaion With ~200 pb-
1070500 1000 1500 2000 2500 3000 3500 4000 4500 5000 .
True Resonance Mass (GeV/c ) can begln tO

s e SUDRCOY PO probe realistic
o 10°E 5 c
cc& : CMS Preliminary: 100 pb™ . ] new phyS|CS
(44) 2 b — . o0
x UL : . o = scenarios giving
S i ‘ ~ Agashe ot al [3) N
g 10F : _ E boosted top
(7] - o . ]
9 1 T~ * e =3
o :
O F 1 ]

w100 pb S . 4

23Aug2010 1070500 1000 1500 2000 2500 3000 3500 4000 4500 5000 67

True Resonance Mass (GeV/c?)
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Stopped Gluinos

Lifetime [s] = Expected Background (= stat &+ syst) | Observed
le-07 0.15+0.04 +0.05 0
le-06 1.8+05+0.5 0
le-05 11.7 +£3.2+3.5 8
le-04 283+78+85 19
le-03 283+78+85 19
le+03 283+78+85 19
le+04 283 +78+85 19
le+05 283 +78+85 19
le+06 283 +78+85 19

e Perform simple counting experiment in “off”
cycles

e Results consistent with null hypothesis
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Stopped Gluinos
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e Model independent limif
 Structure seen due fo different fime windows ig
analysis, based on hypothesized gluino lifetime
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Stopped
Gluinos

e Time profile
analysis

— Signal PDF based
on beam profile

— Background PDF is
flat
e Model-dependent
exclusion
— Consistent with null
hypothesis
e Extends curren
Tevatron limits!

— 120 Nns <1< 6 us
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Expected Limits

Dijet resonances Compositeness with angular analysis
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e Expect to exceed Tevatron limits with ~ 10 pb-1!
— In a few cases, already havel 71
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