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The main goals

@ To introduce new application criteria for the improvement of
calibration accuracy of jet energy with the process
“pp — v+ jet + X" at Tevatron

@ To estimate the results

Evgeniya Romanenkova AYSS 2014



AYSS 2014

Key points of calibration process

v To know the transverse momentum of the jet and direct
photon

v To know selection cuts for physical variables and systematic
uncertainties,including muons and neutrino contribution.

v To estimate not detected part of jet momentum (P7€t)
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Problems in measurement of Jet energy

o Different elements of the detector and certain properties of its work
can influence the result

@ Additional events recorded in the process of gathering information
on the trigger signal

@ Size of the shower in the calorimeter, problems with jet separation J

@ Shower outlets outside the calorimeter }

As a result, the value of transverse momentum of jet observed
(reconstructed) inside the calorimeter can be noticeably different
from the value of energy that the jet has after parton-hadron
fragmentation, i.e. before registration in the detector
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Definition of selection cuts for physical variables

@ We select the events with one jet and one photon with
P} > 40 GeV/c ; PJet > 30 GeV/c

@ Restrictions of pseudo-rapidity: for jet | < 5| and for photon
I < 2.61]

n = —In(tg®/2)

@ Restrictions of pseudo-rapidity for muons |n| < 2.4 and
including of not detected muons |n| > 2.4

° dR = ((An)> + (A¢)*)/? > 0.7
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The angle distributions between Jetl u Jet2
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The distribution of events by the angular difference of the azimuthal
Gjet(the left graph) and polar ©je(the right graph) angles.
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Pseudo-rapidity distribution 1 and jet selection criteria
An)? + (A¢)? >=0.7

Ap = ¢ — dc

, where ¢c, ¢; - angles between jet's centre and calorimeter cell (and other elements of

detector) with number i.
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Summary

© Calibration accuracy improvement criteria were considered
© Reducing background events by more than 90 %

© Number of criteria were criteria were used in the DO
experiment at Fermilab

© New criteria are planned to be used in the CMS experiment at
the LHC.
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Thank you!
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ALpOHHbIE CTpyH

AfpoHHas cTpys — obpasyeTca B pe-
3ynbTaTe XKECTKOro COyAapeHmst napTo-
HOB(KBApKMN, AHTUKABapKi W [JIIOOHbI)
BXOASILMX B COCTAaB MNPOTOHOB 1 aH-
TnnpotoHos. OHa cocToMT M3 afpo-
2 HoB,nentoHoB un doTtoHoB. CyuiecTsy-
€T HECKOJIbKO MOAXOAOB ANl ONMCaHMs
cTpyii.MHOI0 paccMaTpmBannCb KOHYCO-
obpasHas mopenb CTpyii(Tak e cyue-
CTBYeT MOAeNb CTPYiA MOCTPOEHHas u3
K1acTepoB,Hanpumep, kT un aHTu-k1).

calorimeter jet

particle jet

parton jet
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Hosble warn no usmepennto cobbiTuii ¢ NpAMbIMUY
choToHamu: v+ N—jets (N=123..)

Bbin ncnonb3osatbl COBLITUSA,NONYYEHHBIE N3 FeHepaLnn C
nomowbto MAPUA(3,5 man cobbiTnii). Mocne npumenerus
AaHHbIX KpuTepmes oTbopa, BbiNo nosnyyeHsl cneayowne
KOnm4ecTsa CobbITHiA:

v + 1 jet = 346 748 cobbiTuii
v + 2 jets = 267 328 cobbiTuii
v + 3 jets = 176 327 cobbiTnii
v + 4 jets = 107 942 cobbiTuii
~v + 5 jets = 67 852 cobbiTuii

Evgeniya Romanenkova AYSS 2014



