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Outline UF 0k

e A brief definition of Jets

e Jet Algorithms used in CMS

e Jet Algorithm performances; Timing, Efficiency

e Jet Energy corrections; MC based & Data-driven
e Track-based Jets

e Missing ET reconstruction & its calibrations

® Summary
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what is a Jet and why interesting 2 i

® What are Jets:

Footprints of partons that cannot be
observed directly:color confinement ™ hadrons

detector signals
Jets of \

® |dentifying Jets(accurately) is an important issue in  Heon
collider physics, many physics topologies involve jets

- Our knowledge on QCD is based on Jet

measurements: gluon was discovered in 3-jet
event(PETRA), determination of «; ...

- Most of the searches for physics beyond the SM
relies on Jet measurements:SUSY, high pT di-jets
- SM processes, top, W/Z+jets

Jet Production cross section is HUGE at the LHC !
o(Jet pT> 100 GeV) ~10° nb (~1000 events/s)
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Introduction

CaloJets: Clusters
of Calorimeter

\ Towers

Observable

l Stable Particles

Genlets: made

________ \i[ | from stable MC

; truth particles
Hadronization

Modeling ___ ~_ yf%%rton Level Jets
=i

With MC simulate every step after the
collision and study jets at each level

IPMO9 - Istahan- 21 April 2009

UF FLORIDA

Several Jet clustering algorithms available
desired properties are:
+Measurable & Calculable & Accurate :
+Good correspondence between
parton-, particle-, detector-level
+ Insensitivity to detector details,
PileUp, underlying event
+ Reliable calibration
+ Fast execution
+ Infrared and collinear safe

/ | Infrared Unsafe
sensitive to the addition

of soft particles

Collinear Unsafe
sensitive to splitting a 4-
Vector into two smaller

Didar Dobur, University of Florida



Jet Algorithms in CMS UF it

* |terativeCone Algorithm * MidPoint Cone Algorithm

- Input: CaloTowers, particles with Er >1 GeV  ~ similar to IterativeCone Algorithm

_ lterative search for stable cones of radius R - Infrared safety introduced considering

R— \/Ang A2 “mid-points” of proto-Jets closer than 2R.
IR safe only up to NLO.

- particles assigned to a stable cone are - Split&Merge necessary
removed from the input list and iterate... - may leave unclustered energy

- No split&Merge conflict - Not any more part of standard

- Not infrared & collinear safe reconstruction in CMS
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Jet Algorithms in CMS UF it

* (Fast-) kr Algorithm * SisCone Algorithm

- Faster implementation of standard kr
- combines 4-vectors according to their - “Seedless Infrared Safe Cone” algorithm
relative transverse momentum - searlches fCID" ALL stable COHCTS
. i 1.7 o 9 - applies Split&Merge procedure

di’j N mzn{kT’ kT}\/Anij + A¢ij - Inﬁfared cI:)nd Collir?eaI: safe

d, = k?r - No dark energy
- Infrared & Collinear Safe
- No unclustered energy

ad

If dmin=d;; ™ merge | KT jEt Cone jEt

if dmin=d; object i is excluded from the next iteration

Recombination scheme : “E-Scheme” for all jet algorithms
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Jet Algorithms: Timing UF i

Jet Reco: CPU time per event CPU per event vs nCaloTowers above threshold
| T T T |

| ' | ' | ' | '
CMS Preliminary _
——— SISCone R=0.5 (Mean: 5.8)| -
MidCone R=0.5 (Mean: 3.7)
[tCone R=0.5 (Mean: 1.5) :
Fastk, D=0.6 (Mean: 1.4)

. CMS Prelliminary
—— SISCone, R=0.5
— MidCone, R=0.5
— ItCone, R=0.5
—— Fastk;, D=0.6

TN
o

LW
o

N
o

Avg. CPU time per event [ms]
o

o

40 15 20 2
CPU time per event [ms] #CaloTowers above E; threshold

* Jet reconstruction takes ~0.5% of CPU time necessary for full event reconstruction,
Jet algo choice does not have significant impact

* lterativeCone algorithm is simple and fast: will be used at HLT

* Execution time for kr algorithm, as implemented in the Fastlet package
is improved dramatically w.r.t. earlier implementations
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Jet matching efficiency

UF FLORIDA

Matching efficiency: fraction of GenlJets which matches to a Calorimeter jet with a
distance AR(GenJet,CaloJet)<0.5

matching efficiency (%)

AR<050=<Inl=5

Y F E Emom

|

-
e

t

CMS Preliminary

® |terative Cone 0.5
= Midpoint Cone 0.5
Seedless Cone 0.5

Y Fast KT 0.4
I I I I

III|III|III|III|IIIT_—

II|IIII|IIII|IIII|IIII|IIII
10 20 30 40 50 6

1 11 1 1 1 1 1 1 11 1 | | | |

O 70 80 90 100
gen

p; " (GeV)

A -100% efficiency for pT>30 GeV

& KT and SiSCone algo yields better efficiencies

matching efficiency (%)

|

CMS Preliminary

® |terative Cone 0.7
= Midpoint Cone 0.7

Seedless Cone 0.7
Y Fast KT 0.6

III|III|III|III|IIIIT_—

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
20 30 40 50 60 70 80 9

0100
p; " (GeV)

A Data driven methods to measure the efficiency under development
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CMS

Jet energy corrections UF iR

CMS develops a factorized multi-level jet correction

Required Corrections Optional Corrections )

—

Reconstructed
Jets EMF Flavor UE Parton
- y

Offset:for Pile Up and electronic noise in the detector (measure in zero-bias data)
Relative(eta): variations in jet response with eta relative to a control region
Absolute (pr): correcting the pr of a measured jet to particle level jet pr

EMF: variations in jet response with electromagnetic energy fraction

Flavor: variations in jet response to different jet flavor (light quark, ¢,b, gluon)
Underlying Event

Parton: correcting measured jet pt to the parton level

m derive from MC simulation tuned on test-beam data at start-up, data
driven when available, on the long term from simulation tuned on
collision data

IPMO9 - Istahan- 21 April 2009 Didar Dobur, University of Florida



Jet energy corrections: relative(n) Qi

¥k goal: Flatten the jet response versus ' Data driven

* dijet balance in QCD events Ad(jet1,jet2)>2.5
MC based: ¢ <Jn)113rc|ie¢ Fn'<:()J255pqdﬁe*
e QCD dl-iei' events dijet pgf‘?be +p%arrel
e sfudy Ap-l-(n)= pTCcloJet_ pTGenJet

Pr — 9

e most probable val of Apr(n) is

compared to most probable val of

ApT(I’]) | ini<1.3 (reference point is the response

at |n|<1.3)

Response= piCalolet/pGenlet

—h

- CMS Preliminary
200 < GendJet Pt < 300 GeV

—e— Uncorrected Jets

—=— Jets Corrected for
n Dependence

Jet Response
o
({}

et ¢
(o)
T 1 T T 1
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probe barrel

p=tr T
1yet

Pr
2+ < B>

T 9 <B>

r

Relative Response= r(n)/r(|n|<1.3)

-
N

Relative Response

—h

0.9 1 1 1 1

CMS Preliminary

200 < Dijet Pt < 250 GeV

-eo— Dijet Balance

-= MC Truth

Response values from MC
& dijet balance tech. are
in agreement within

J 1% (In]<1.3),
2-3%(1.3<|n|<3),

1 5.10% (3<|n|<5)

2
CalodJet n

Didar Dobur, University of Florida



Jet energy corrections:absolute pr [iii!
MC based

> Flatten the absolute jet response of calorimeter vs. p;

Corrects energy of jet back to the particle level in control region (|n|<1.3)
> Use Calorimeter jets within |n|<1.3 which are matched to GenJet AR<0.25

_ ClaloJet GendJet
Apr = pt — Pr

Absolute Jet Response vs. pr(GenJet) Absolute Jet Correction vs. pr(CaloJet)

1

w
oL
1

~ CMS Preliminary CMS Preliminary

W
11

8

Jet Response
Jet Correction
N

0

N
T T [T 11

—h
O
T 11

R(GendJet) =1+

| | | 1 1 1 1
10
CaloJet P; (GeV)

N
T T

11 | 1 1 1 1 1 1 | |
2 3
10 GendJet p. (GeV)

-y
o
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Jet energy corrections:absolute pr

Data driven y+iet: Pr balance in events with the jet in the control region

transverse plane (X-V)
w consider clean events with Ad(jets)>11-0.2

w NO extra jet with Pt > 0.1P1(y)
m isolated (ECAL,Tracker,HCAL) photons to
reduce QCD bgr.

v+jet & Background Rate v + jet balance

—r
.
—r
T

CMS preliminary

—
8
TI§Im 1]

CMS preliminary

l’l’ v calibration constants can be
¢ Jﬁ % LLed btained for Pt < 600 GeV
@wﬁ‘*‘#ﬁ% %CH» %H» oo anes e °

with a data of 100 pb-'.
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Statistical Errors for 100pb™

| | | C [ | | | | | | | | | | | | | | | | | I | | |
100 200 300 400 500 600 700 ™~ 100 200 300 400 500 600 700
Photon Candidate P (GeV) Photon pT(GeV)
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Jet energy corrections:absolute pr [

Data driven (Z—’ uu)+iet: Pr balance in events with the jet in the control region
Jet

m muons reconstructed in the tracker (independent from

calorimeter)

m clean events with well separated Jet-Z P— R ¢ P
mw pr(u)>15 GeV, opposite charge , my, within m(Z)£20 GeV \b
n
+

= NO extra jet with Pr > 0.2P1(Z).
w negligible background H

1.0
B i - —— MC dijet . .
- CMS Preliminary - " CMS Preliminary e v 'measure jet correction up to 400

oof 1 2% ' GeV with 100 pb'.

- Z + jet balance 1 oF
0.8 T - ] ¥ correction factors from MC dijet
- ] ' & Z+jet consistent within 5%

o)
N
n-I—
~~
P
-

2
N
n-l—

0.7

- 1 A\ 1 ¥ combine jet calibration constants
0.6 SRR 1 from Z+jet and MC truth,

B extrapolate to higher pr
0.5¢ Statistical Errors for 100 pb”’ P 9 P

v consistent results with y+jet

B Lo v b v b v b by B 1
0.4 100 200 300 400 500 _ 600 500300 400 500 600

Z Boson P; (GeV) 2 (Gen) calibrations
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CM

UNIVERSITY of

Jet energy corrections: (optional) Qi

% EMF dependent corrections %* Flavor dependent corrections
- correct For variations in jet response versus

EM energy fraction of Jets
: |mproves jet energy resolution up to 10%

- Gluon, c and b quark jets all have lower response
than light quark jets

Flavor Variation of Jet Response Flavor Fraction for QCD Dijets
1.15[

. CMS Preliminary m <13 |°all CMS Preliminary

~gluon

< uds
C

~b

<Ap_|_> (GeV)
o

-20"

—h
.
—h

—
rTr [ rr 17 For 1T 1T T [ T 17

-40[ CMS Preliminary

-60

Fraction of Jets

e 30<pT<100 GeV
S 100<pT<500 GeV
-100[ —— 500<p_<1500 GeV

|
A

Relative Jet Response

-80-

[

o
7]
3]

P P U T FUUT P FUUTE ST RV S | 10? o I””103 - o ””1'02 o IW1I03
0 0102 03 04 05 06 0.7 08 09 1 GenJet p (GeV) GenJet p (GeV)
Jet EM Energy Fraction (EMF) T T

% Corrections to parton level

A 1.05

CMS Preliminary

—

- correcting jet pT to the parton level
g - gluons radiate more — lower response due to

—— uds quarks

 equarks out-of-cone effect

—— b quarks

—— all (dijet mix) - process dependent

KT Algorithm, D=0.4

T

o
©

<GendJet p_/ Parton p
o T
©
(3]

oy 10
Parton pT(GeV)
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Performance in ttbar events UF i

* hadronic/semi-leptonic decays in ttbar ALPGEN sample e N -
e select uniquely matched jets to top(W) decay products  Jet -'7,7.‘
e Apply MC based jet calib & flavor dependent
corrections
® Miop=Mirhee-Jet , MW=MdiJet

CMS Preliminary Fast k;, D=0.4 CMS Preliminary Fast k;, D=0.4
T | T | ' T | T | T

GEN 1 i GEN
Mean: 80.6 Mean: 175.9
RMS : 8.04 1 60001 RMS : 14.1

Gen:at Genlet Level

L5(CORR+FLV) | 4000 __CALO L5(CORR+FLA; CALO: uncalibrated CaloJets

- CALO : : .
| _ Mean: 85.4 | _ Mean: 177.7 - CORR: MC based jet
Mean: 53.4 RMS : 12.1 | _ Mean: 110-95"""'5 -.RMS 21.6 1 |

"RMS : 10.2" |RMS : 18.7 7 * calibrations applied

oot 1 2000( i ] L5:calibrations+flavor

MS : 12.6 . i dependent corrections

O 100 50 O 200 300
my, [GeV] My, [GEV]
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Jet energy resolution : Data-Driven

symmetry method

® select the backto-back (A®>2.7) jets in the barrel region
® relate resolution to Asymmetry variable A

1 — p%etl _p%etQ O‘(pT) _ \/§O'A
p%etl +p%et2

pT

® Good agreement between data- ® Resolution as a function of the pr

driven and MC-driven resolutions threshold on the third jet
0.4 0.3

CMS Preliminary

CMS Preliminary E ICone, R=0.5, ml<1.4, 150 < p. < 210

0.25—
ICone, R=0.5 Inl<14 B CaloJet Asymmetry Resol.

GenJet Asymmetry Resol.

0.35

0.3
—e— Asymmetry method 0.2-

—o— MC truth resolution

@

v v v v v e b e b g |
200 300 400 500 600 700

Average P, (GeV) P, Threshold (GeV)

oo
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CMS

di-jet Mass resolution UF i

= Study Mass resolution in Z' — ¢qg — both position&energy
resolution participates

= MC Samples miss-calibrated according to expectations of
100/pb data, m(Z’)= 700, 2000, 5000 GeV
" two leading jets in the barrel region of HCAL n<1.3

" m(Z’')=m(jet],jet2)

o
-
-

© CMS Preliminary Midpoint
- — SISCone

o
=)
©

M Similar resolutions from

SiSCone & MidPoint

" Includes channel to channel RMS for 100pb'1

1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1
1000 2000 3000 4000 5000

Resonance Mass (GeV)

p—
c
©
£
S
S
=2
L
c
)
]
=
(o]
0
(]
c
7))
72
©
=
)
2
o

o
o
o
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CM

Jet Reconstruction with Tracks (1) i

® CMS can profit from excellent tracker measurements also for measuring Jets
® Reconstruct jets using charged tracks only, independent from calorimeter

® independent systematics

® can be used to cross check Calorimeter Jets

® data driven efficiencies, tag&prob
® charged fraction of hadronic jets is about 60% (large fluctuations:bad Jet energy
resolution) &%
Y YV TFrT

"I S

A

A

A

KT 0.6 Jet energy response <2 CMS Preliminary
| Trackdets (quarks)

3

Illl|ll$l|llll|lll»l|llll|llllllllllllll

CaloJets (quarks)

O
.. A Trackdets (gluons)
CMS Preliminary A

o
©

* CaloJets (gluons)

AR<03°hl<2

>
&)
C
Q
O
bs
o
(@)
S
-
O
]
©
S

KT 0.6 Jet reconstruction efficiency

Trackdets (quarks)
Jet Matching efficiency CaloJets (quarks)
AR<O0.3 TrackJets (gluons)

CaloJets (gluons)

o
o)

Jet Energy response

lllll llll“lllllllllllllllIIII[FI lllllll

o

(00)

(6)
_IIII_EL‘IlllllllllLlll|llll|llll

107 10° 10 Gen (GeV/
p?e” (GeV/c) p;*" (GeVic)

® good jet matching efficiencies: better angular resolution ()
® stable jet energy response up to ~ 1 TeV
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Jet Reconstruction with Tracks (2) i

® Performance in Z+jets + PlieUP(average 5 interaction per bunch
crossing)
® Tracks are measured at the IP origin : tracks coming from
other vertices can be rejected a prior to jet clustering
® Tracks compatible with muon vertex are selected

Fraction of reconstructed Jets which are not matched to a GenlJet AR<0Q.3

0_8 T T | LI | T T | T T | T T T T T LI LI LI T T T T 0_8 T T | LI | T T | T T | T T | T T | LI | T T | LI | T T T T

(Z—up)+iets CMS Preliminary

0.7 (Z—-pp)tijets 0.7

CMS Preliminary

0.6 0.6

0.5 0.5

AR>03°Inl<2

No Pile Up
—— Calodets
—— TrackdJets

AR>03°Inl=2

With Pile Up
—— Calodets
—— Trackdets

0.4 0.4

Mismatched Jet Rate

O]
——
4]
oc
——
D
-
§®]
<)
=
O
[ ]
(qv)
=
B2
=

0.3 0.3

0.2 0.2

0.1 0.1

O 11 I ‘.—‘—I Y -} l#l - I L1 Igl L1 | L1 O ‘—‘EE_V—W'I_I_IA 1
O 20 40 60 80 100 120 140_160 180 200 020" 40 60 "BO 100 120 140160 180 20
pT(ReCJet) (GeV/c) P_ (Recdet) (GeV/c)

TracklJets are transparent to PU effects
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Jet Reconstruction with Tracks (3) [

® Performance in “crowded” events: fully
hadronic decays of ttbar

Select hadronic decays tt — beQqq_ (45% of total)
with all six quarks within [n|<2. (15% of total)

Averaged number of Matched Jets efficiency of matching 6 quarks to a reco Jet
0.1

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

O

AR<0.2°¢l<2
—=— K, TrackdJets
—=— K, CaloJets

AR<0.2°¢ <2
—— K TrackJets
—=— K, CaloJets

six quarks matching efficiency

CMS Preliminary

average number of matched jets

02 025 03 035 04 045 05 055 0.6
Ky D
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Missing Transverse Energy UF i

* Imbalanced transverse energy in the event
* signature of only weakly or non-interacting particles
* Crucial object for many measurements

¢ Medium/low MET (~20-100 GeV)

$ SM measurements ( top, W, Higgs, T, ...)
€ Large MET (>200 GeV)

$ SUSY(gluino searches: jets+MET, ... )

$ Extra Dimension searches(monojets)

Challenges:

MET triggering
Corrections on MET:

|et energy corrections
u/e/T corrections

hot/dead channels

P4
S
‘

N
b

€c

.

€0 €0 €
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Missing Er performance UF it

MET is calculated from uncorrected energy deposits in projective Calorimeter Towers

- Z(En Sin Qn COS ¢ni + En sin Hn Sin ¢nj) — Eﬂ?i + Eyj

n

Resolution
o(Er)=A ® BV (YEr)-D) @ C(YEr)-D

% Noise(A): electronic, underlying event, Pile
Up

% Stochastic(B): sampling effects, e/

%k Constant(C): non-linearities, cracks,hot/dead
channels

% Offset(D): effects of Pile Up, underlying event
on ) Er, anti-correlated with noise term

IPMO? - Isfahan- 21 April 2009

o
o

AL I RN L B
CMS Preliminary
QCD dijet, (20<P1<800 GeV),
No Pile Up

13.06/7

1.484 + 0.2922
1.033 = 0.0305
0.02324 + 0.001859
81.91+ 3.656

200 400 600 800 1000 1200 1

2E; (GeV

00

SN B

Didar Dobur, University of Florida



Missing Er Calibrations UF it

% MET is calculated from un-calibrated CaloTowers, needs to be corrected for

non-linearities in response versus Pr and n

% standard jet calibrations for jets can be used to correct MET

% CMS has a non-compensating calorimeter system, e/h#1

% Use calibrated jets with EMF < threshold, i.e 90%, & Pri*((Uncor) > 10 GeV
Njets

E;orr _ ET B Z [ﬁjgfrr . ﬁql;zaw}
i=1
Bias and relative resolution on MET)| for (W—ev)+jets

n
<

‘f(
r
-

r

— UnCorrected
= MCJet+EMF Corr.
— MCJet Corr.

CMS Prediminary

(=3

Bias in _El (GeV)

CMS Prediminary

UnCorrected
e MIC IS+ EMF Corr.
— MCJeéet Corr.

1 1 PRI B | P 1 NI IERIN IR IR IR IR I NN IR I TR NIRRT TN T NIRRT NI

100 200 300 400 500 600 0 S50 100 150 200 250 200 350 400 450 500
.E,-:MC) (GeV) ET(MC) (GeV)
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Muon corrections on missing Er [

wMuon leaves a small fraction of its energy in calorimeter

energy
deposited in

calorimeter
towers

oL iy . \by muon s Muyons are identified in the Tracker and muon
Z T — system, well separated in n-¢ with jets & P1*>10
' GeV are used

w further study for selection criteria for high pT
muons underway

MET component parallel to Z for different correction levels

Z+Jets(Z—uy) : METpara to Z (p’>0 GeV/c) Z+Jets(Z-»uy) : METparato Z {Eaﬂ-:p <300 Gew:::]l

700 v WET, CMS Preliminary 7—— HE‘:m

imi EEﬂ_
- CMS Preliminary :L | 'r-m" ‘:ﬁ 200 AMS 4244 RGW MET| |
Enn 5 = l ||.|In5r.p] : A0AA - . litigral
2 i Lol JHET, | 180f i ol J%L1 +Muon Corr
5 ; |h-'.-|.'l S 1] ﬁﬁ.:, - _.:l MI:IIII :F b
500} 5 ws 113 160f P w32 +Corr for muon
- : Earrs__ TWET) 14[]: : Tl THET

-'-'II'.IEIE | E: Mesn 1017 Moan  -54.09 Energy dep in

RME 10.99 1 Eu' | : : AMS 388
{I:1.I:-:~:|ral :u]gﬁ i uu; _:' '. :Ir::nnrul .-:If;ﬁ.l CAL
Mean . Eu- : : Maari i .'-1I

AMS 1384 C : ; AMS 3579 +Jet CCIIibi'ClriOnS

|Integral _ 3nsg Eil:]: | : Integral 3081

0700 200 - . 300400500
MET, (2) (GeV) MET, (2) (GeV)
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Tau corrections on missing Er  [ifERM

%k Tau jets are different from ordinary QCD jets, typically less constituents with fairly high
energy " applying standard jet corrections to hadronic tau jets will result in significant
overcorrection on MEr

3%k Tau-specific corrections have been derived using Particle-flow algorithm and

propagated into ME; corrections
Correction on MET

- —cal jet 0.5 =
ABp =37 Beliet 05 _ re s

very accurate T energy with Particle-Flow™

CMS Preliminary
2450[

4005 . E Entries = 1476 |J_L CMS Preliminary
- ] ~ Mean =-5.10207 GeV |
|
|

350F . C RMS =7.87404 GeV

- . - No Corrections -
|
|
|

300 |—— Particle Flow Jets . B

| .

3 . ; | | |(W=Thadv)+jets:
250F aloTower Jets ] . — Entries =1476 L i
- ] ~ Mean = 1.53273 GeV
200: - — RMS =5.75864 GeV

|
- ..
- PF Based Corrections | Bl
"1

ias & resolution

150L : - 1 .
: ] | after correction

— Entries = 1476 |r :

- . - Mean=12.22GeV . "4

50 . - RMS =17.85 GeV j
- ] ~ Type-l Jet Based Cc_)J:r.ect on

100F

B0 50 -40 30 -20 -10 0 10 20 30 40 [T et et [y S
A E; (GeV) %o “40 20 0 20 40

AMET = MET™° - MET""¢ (GeV)

* Particle Flow is an algorithm that uses Tracking & Calorimeter information for particle id and energy

measurement, not covered here
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MET in W—ev events UF FLORIDA
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@ Single Isolated electron HLT

@ A high E; electron (E;>30 GeV)
within |n|<2.5

@ Isolated: no tracks with P;>1.5 GeV
in a cone of AR<0.6 around the
electron.

@ Electron Id: H/E, An, A, o,

@ Reject events with a 24 electron
having E;>20 GeV.

Signal+Bkgd e

Q
(@)
Q

Events / 1.0 GeV

N
0 10 20 30 40 50 60 70 80 90 100
Er (GeV)

v' MET shows clear separation of signal from Background

v QCD is the major background and methods to estimate it from data are
developed, while EWK background estimation is based on MC

v Assuming cross sections at 14 TeV and 10pb' of [Ldt we expect:
“28K W—ev events and = 6K QCD events
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Jets & MET in SUSY events UF FLORImA

Signature:

e Cascade decay of primarily produced SUSY
particles

eR-Parity conserving models --->> LSP ---> MET

e Many jets, jet-pair mass comparable with W
or Z

CMS ET™*° + multijets, 1 fb™

_ ® |epton veto

— S —— Zinv+tt+EWK * MET > 200 GeV

— +QCD : —OL f ® Prof 14 jet > 180 GeV
: ® 2.4 jet > 110 GeV

® 3.4 jet > 30 GeV

* HT > 500 GeV

® Further MET clean-up

: and QCD rejection cuts

] f are applied

800 1000 1200
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Jets/MET from other objects [

® Most of the results that | presented are being updated
® CMS explores excellent tracker measurement also for jets and
MET
® Only Calorimeter/Track-only based Jets/MET is presented
® Many new results with a lot of improvement in resolutions
coming soon
® Jets and MET using ParticleFlow obijects
® Corrections on Jets (JetPlusTrack) and MET (tcMET) using
tracks
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Summary UF i

@ CMS exercises several jet algorithms and their parameters, recent
developments on algorithmic side, timing, IRC safety...
o A lot of effort on Jet calibrations
@ A multi-level factorized correction
@ MC based as well as data driven techniques
M Jets reconstructed using using different/combined detectors are well

under study: Tracks-only; Particle-Flow Obijects; Jets corrected precisely
measured tracks

@ Missing Et is a complicated object but it is important

o Calibrations to improve resolutions are promising

@ biggest problems with MET will be known when beams collide (beam
effects, dead/hot channels are important)

First collision data will be crucial to understand both objects
and their calibrations
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