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e Measurement of the Jet Cross Section Ratio:
03 G(pp—>n jets +X; n23)

R2n = =
32 (o) G(pp—>njets+X;n22)

e Motivation
e Analysis plan

e Software tools and MC Data used.

e Define the measured cross section at hadron level.
e Pseudorapidity studies
e p; resolution studies

e The Ratio R32

* H; resolution studies
e R32 at 10 pb'!

e Trigger studies
e Combine Single Jet HLTs
e Summary & plans

]» Define eta and p; cut
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e Motivation: Measure the ratio R32 vs H; and
compare with pQCD predictions with goals:

Extend the phase space of the measurements in a
regime that goes above the Tevatron.

Comparisons of the measured ratio at hadron level
with the predictions of pQCD (parton level), after
accounting for hadronisation corrections uncertainty
will measure the QCD coupling constant ag at a
scale never measured before.

Demonstrate that we understand QCD at LHC
energies and therefore we understand the
bﬁckgr?unds we face for a number of exotic physics
channels.

e We measure the ratio because we expect that:

It will be less sensitive than absolute cross section
measurements to a number of experimental
systematics such as the jet energy scale or for
example the wuncertainty in the Iuminosity
measurement.

The pQCD predictions for the ratio may be less
sensitive to uncertainties due to the renormalization
and factorization scales which hamper the absolute
cross section predictions particularly at low Jet-P;
scales.
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FIG. 2.

The ratio R3, as a function of Hy, requiring jet E; >

20 GeV and |7}jﬂ| < 2. Error bars indicate statistical and un-
correlated systematic uncertainties, while the histogram at the
bottom shows the correlated systematic uncertainty. The four
smoothed distributions show the JETRAD prediction for the renor-

malization scales indicated in the legend.

Jet finder radius 0.7
We should be able to extend this
up to an H;~ 1.5 TeV

(c(23) = 1 pb @ Pt-hat = 700 GeV)
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| Analysis Plan
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e Definition of the measured cross section at hadron level o( pr > X; [n|<Y)

e Pseudorapidity studies

. . Define the 2 Jet and 3 Jet kinematic cuts.
e p; resolution studies

o Jet finder studies sisCone?, sisConeb5.

e Trigger studies of available HLT’s, to select the right scheme
e Compute trigger efficiencies.
e Combine triggers to have R32.

e Estimate the dominant systematics (Jet energy scale...)
e Use the known resolutions and information on systematic shifts in p; to estimate:
e The Systematics of the 2 jet and 3 jet cross sections.
e Demonstrate the level off cancellation of these errors on the measured R,

o Estimate the magnitude of hadronisation correction
e Need to use several hadronisation models.

e Compute the theoretical rate with NLO programs and estimate the
uncertainty due to g, ue
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Analysis done using version CMSSW_2_2 6

-ools and MC Sarmples us
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e QCD DiJet Summer 08
e Jet Algorithm: sisCone7 ptHat_all ] e - |
= ean
e Jet Energy Corrections: L2L3 > E =. RMS 309
. O 1¢t = T Y
e Bin p;Hat:0-15 GeV not used 5 E N
: E SN
P;Hat bin Number of Cross section Equivalent l‘I-I: = \
[GeV] events [pb] Luminosity S B \'
[pb1] g vE \\

1 [o1s 103860 51562800000 2.01E-06 § 0 f_
2 [15-20 129600 949441000 1.37E-04 E
3 [ 2030 101880 400982000 2.54E-04 =
4 | 30-50 169200 94702500 1.79€-03 ‘= | .
5 | s0-80 103545 12195900 8.49E-03
6 |80-120 51300 1617240 3.17E-02 ° " 7 prHat [Gev]
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8 | 170-230 51840 48325 1.07 | | [_ptHat_all_weighted | | g EtHat_all_weighted |
9 | 230-300 54000 10623.2 5.08 e Mean 2052
10 [ 300-380 60048 2634.94 22.79 W
11 | 380-470 51840 722.099 71.79 8 1wk
12 | 470-600 27648 240.983 114.73 S 1w
13 | 600-800 28620 62.4923 457.98 T e
14 | 800-1000 20880 9.42062 2.22E03 S
15 | 1000-1400 24640 2.34357 1.05E04 S . E
16 | 1400-1800 27744 0.156855 1.77€05 S =
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Pseudorapidity studies

HEPLAB

To define the measured cross section at hadron level:
e Define a cut on eta of Jets

Plot the difference: (Genlet n — CaloJet n) vs (Genlet n)
e For various bins of GenJet p;
e Jet Algorithm sisCone?7
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eudorapidity studi
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Distributions are flat
for In|<2.5

(Barrel + EndCap regions)
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Jet p; resolution studies at
GenJet-CaloJet level:

GenlJet pp —CaloJet pp

Jet p; resolution studies
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Offset (Resolution Profile)

Resolution =
Pt GenJetp

Offset (Resolution Mean)

At p; = 50 GeV/c mean value
is shifted by 8%

(CaloJet is overestimated)

Around 50 Gev/c p; resolution
~18%

For our analysis we apply a cut
on Jet p;=50 GeV/c
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H+ resolution studies

Gen Hy (nJets > 2)— CaloHr (nJets > 2)

Ht Resolution =

Gen Hp (nJets > 2)
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-
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Offset (H; nJets=2 Resolution Profile)

Important study to define the
binning for the ratio R32.

Below 400 GeV mean value is
shifted to negative values

(Calo Hy is overestimated)

Around 200 Gev H; (nJets >2)
resolution ~10%
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Ht Resolution =

H; resolution studies

Gen Hy (nJets > 3)- CaloHry (nJets > 3)
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Offset (H; nJets=3 Resolution Profile)
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Ratio R32
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Evaluation of 3Jet/2Jet Ratio vs H.
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Ratio 32: Calo over Gen
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-ger study: Single Jet Trig; :

Path name L1 Trigger
Study of Single Jet HLTSs. HLT Jet30 | L1_Singleletl5
e Plot R32 after applying the HLTs HLT Jet50 | L1_Singlelet30
e Evaluate trigger efficiency for ratio R;, HLT Jet80 | L1_Singlelet50
HLT Jet110 | L1_Singlelet70
LI [R32 ]
B F £
'”’;_ c sichzmaT '”’;_ c singne?
v~ = E! g Si;jGeWc v - E! ; sbsGeWc
E o = No Trigger C = = No Trigger
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¢ E £
u.s;_ .ﬂ% u.s;— 3 sisfgr;e?
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H, [GeV] H, [Gev]
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| R32 Efficiency Single Jet Trigger |

SR =
g€
- sisCone7 E
0.6 — <25
- p, > 50GeV/c
0.4— — HLT Jet30
- ——HLT Jet50
02— —HLT Jet80 |
- 5 ——HLT Jet110
09 — T [
H, [GeV]
Trigger Threshold
Path name (100% efficient)
HLT Jet30 150 ‘ Fully efficient from 150 GeV
HLT Jet50 150
HLT Jet80 350
HLT Jet110 500
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. -ger study: Single Jet Trigg-é N
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[Raz ]
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Path name L1 Trigger Prescale
(L1xHLT)

TP 08—

sisCone7 sisCone7

E! ; gPsGanc oaf— E! ; gPsGanc
HLT Jet30 | L1_Singleletl5 500x5 e i e

HLT Jet50 L1_Singlelet30 50x1 el it S SRR

HLT Jet80 L1_Singlelet50 5x2 B g
HLT Jet110 | L1_Singlelet70 1 w w “ M

5
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= No Trigger
= HLT Jet110

m<25
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= No Trigger
= HLT JetB0
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Combine Single Jet HLTs for
data collection : -

HLT Jet50 (prescale 50x1) g,
oHLT Jet80 (prescale 5x2)
eHLT Jet110 (prescale 1)

0.8

0.6 \E= 1 DTaV- ............

Trigger scheme fully efficient - LD

C sisCone?
from >150 GeV 04— e e e _— | mis2s |

~ ? ? ? ? ? E § ; p, > 50GeV/g
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Trigger HLT Jet50 can be - |+ AT detso

E - e
tested using trigger HLT Jet30 0 B TN o v o157 B B o B o

H; [GeV]
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- Summary & Plans -
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Measurement of 3Jet/2Jet cross section ratio vs H; using
e QCD DiJet Summer 08
e Jet Algorithm: sisCone?7
e Jet Energy Corrections: L2L3

Definition of the measured cross section at hadron level
— o pr > 50 GeV/c; [n|<2.5)

With a Luminosity of 10pb! is possible to extend the measurement
of the ratio up to H;~1500 GeV (~3 times the scale of Tevatron).

The ratio can be measured with a combination of three Single Jet
HLTs : (HLT Jet50, HLT Jet80, HLT Jet110).

Next steps (following the initial plan):

Estimate the dominant systematics on the experimental measurement (Jet
Energy Scale...)

Estimate the magnitude of hadronisation correction

Compute the theoretical rate with NLO programs and estimate the
uncertainty due to pg, ue

P.Kokkas, Univ. of loannina 16
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pyHat vs Jetl p;
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By setting a cut on Jet p; around 50 GeV/c the contribution
of the p;hat bin 0-15 is practically very small.
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solution: Parton-GenJ
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| jet1_pt_ResGenJet_40_60 |
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e Non Gaussian shapes 200
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| Resolution Profile |
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Genlet pp —CaloJet pp

solution: GenJet-CanJe-g :

o
A =
A £

B

Resolution =
PT Genletp

sisCone? and sisConeb
algorithms do behave the same

At p; = 50 GeV/c mean value is
shifted by 8%

(CaloJet is overestimated)

Around 50 Gev/c p; resolution
~18%
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B DisetAve HLTS study - l
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Trigger H; [GeV]
Path name (100% efficient)
HLT DiJetAve30 200
HLT DiJetAve50 360
HLT DiJetAve70 500

Fully efficient from 200 GeV
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DiJeitAve HLTs study
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[R2]
- “
Path name L1 Trigger Prescale - BES. /’””W*H-,H;,
i< 2.5 ml=2.5
(L1xHLT) 3 - Nomigger @ Nomigger
HLT DiJetAve 30 | L1_SingleJet30 50x1 i T 11, —
HLT DiJetAve 50 | L1_Singlelet50 5x1
HLT DiJetAve 70 | L1_Singlelet70 1 ; M
i W,
“W
| R32 DiJet Trigger combination |
Combine DiletAve HLTs for data N
collection: - (1] l
. _ coiz 1 l
oHLT DiletAve30 (prescale 50x1) oL R T 1
oHLT DilJetAve80 (presca|e 5X2) 0_3: :!f ........... B = (R
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oHLT DilJetAvel110 (prescale 1) 7| R SRR WA AT S N B Eesood
B p, 2 50GeVic
_ - PSP S SRS W W S S NN S ]
Trigger scheme fully efficient - - T ousenero
from =200 GeV 0g™*==*55— 400 600" 00 4000 9200 400 1600 1800 "zollgl:i[(';e'
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