A. Nikitenko CERN EP /ITEP Moscow
jetmet group

Status of missing E;

0 problems with not corrected off-line MET.

1 energy scales for MET

0 status of off-line /L1 MET with energy corrections
0 <MET> from pileup

0 on usage of tracker for JETMET



Not corrected off-line MET with calorimeter

METy = 2. E, *(tower)
METy = 2 E, Y(tower)
MET = sqrt(METy? + METy?)
HCAL is calibrated in cms116 with pions of p; = 50 GeV

No weight for ECAL is applied - e/Y measurement
Cufoff on digi : 2 o noise in ecal; 300 MeV, > 20 noise in hcal (noise 43, 88, 142 MeV)

As a benchmark channels we use

- MSUGRA Jets+MET events, Mgqyark/gluino ~ 200 GeV
- A/H->2T-> e Jet / 2Jets Mx=200, 500 GeV



MET v.s. scalar E;
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<(reco MET - MC MET)>, GeV
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non linearity in MET measurement
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variation of T jet scale <5 %

3 3 3 . wl4
 bPA A 2T D) SN
0.25 7E;'>BOGeVA¢J1_J2<17O°Ey,,,2>0 """""""" <13 * """""""""""
i ©
i 3 : : : : o
L 3 3 3 % 12 B BB
02 c
i 9
i 211 -
L ; 1 : : o i
015 | [M=200Cev s |
'y w
R 0.9 -
: O
005 |} L ] M=500GCevV. f
- | 0.7 [
07“\i\\\\i\\\\\ | :\\\ 067\\\\i\\\\i\\\\iwwwwiww\\i\\\\
0 100 200 300 400 500 600 ) 100 200 300 400 500 600

mc E of 1-jet, GeV mc E of 1-jet, GeV



Nev/20 GeV

resolution iIs dominated by not 1 jets

measured Higgs mass
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less rejection with MET than expected
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Energy scales for MET
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Jet energy scales
1

- Jet energy scales at nI<0.1
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“D0’s” jet corrections C 075
to evaluate Eig,P'°(r<0.5)
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MET must use jet energy corrections, but Cor R ?
usage of C may lead to double counting for low energy jets




Fraction of out of cone energy due to 4T field and showering
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Usage of jet energy corrections (C) instead of jet responce
corrections (R) may lead to double counting for low energy jets



Out of cone scale due to 4T field:
low p; jet particels don’t enter reconstruction cone

Jets with MC energy 30-40, 100-120, 300-340 GeV in cone 0.5,n=0.1

spectra of jet charged particles A deviation due to 4T field
2 = [
o <14
~ -1 — g [
s 10 Eer = 30—40 GeV > r
3 —— Eg = 100-120 GeV g12 ¢
2 —— E, = 300-340 GeV ® .0 \
g 11 \
508 - \
g \
8 L
10 -2 S 0.6 i AN
i = ,
'§ 0.4 |
I T
02 |
] VI JE— Y E— L “ 7““““““ e
0 2 4 6 8 10 00 05 1 15 2 25 3
p, of charged particles in cone 0.5, GeV p, charged particle, GeV

E;=30-40 GeV- <pM>=2.4GeV,<n">=84 ch arg ed P articles of
E,=100-120 GeV - <pM>=51GeV, <nM>=127 P Cht < 1.5 GeV do not
E,=300-340 GeV - <p">= 9.6 Gev, <n'>=17.0  enter reco cone 0.5



Out of cone scale due to pileup
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2E, over @, GeV

SE /AN, GeV

“calo response” to min.bias from geisha MC

cms120, hcal calibration on ptT[: 50 GeV, no noise, no threshold

1 min.bias event per crossing

MC EMC flow at calo entry face

E°™ “measured” in ECAL
Ethd “measured” in HCAL
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MET calculation with corrections

Typel corrections* :

correct jets of E/®' > 30 GeV on Ey ' in cone 0.5
not correct out of cone towers

TypeZ2 corrections* .

correct jets of E/®' > 30 GeV on Ey "' in cone 0.5
correct towers with corrections for EJ®! = 30 GeV

Type3 corrections (will be evaluated) :

correct jets of Etjet > 30 GeV on Jet responce (R)
correct towers on responce for jets of EJ® = 30 GeV
responce = reco EJ®'/ MC E/®(on calo surface)

* Silvia’s Jet corrections from
CMS IN 2001/001 S. Abdullin, S. Arcelli, S. Eno, S. Kunori, A. Krokhotine



corrected off line MET for mSUGRA Jets+MET at low lumi
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corrected off line MET resolution for mSUGRA events
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AH->2T->2J : MET rejectlon factor for QCD bkg with full simulation
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0 “true” rejection factor of MET>40 GeV is between ~ 20 and 100
0 b tagging provides enough rejection factor even without MET cut



typel corrected L1 MET for mSUGRA at high lumi
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Higgs mass in bbA, A->2T ->2j with corrected MET
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contributions to pileup <MET> at L=10%*cm™s1
<MET>, GeV
cumulative contributions
n<5 n<7 full coverage
particle level* 13.1 5.0 0.78
+ 4T magnetic field* 14.3 7.3

+ detector resolution (CM SIET)* 16.3 13.6
+ noise and thresholds (ORCA4) 18.3

* from CM S Note 2001/005 P. Hidas, S. Abdullin, S.C. Eno

Sources of tails in missing E; due to :

- physics (heavy quarks)

- detector (cracks, resolution)

will be studied in detalls




MET resolution v.s. off line tower E; threshold
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Usage of tracks.
CDF and LEP use tracks to improve Jet resolution

(Gamma Towers | CDF S. Lami Calor 2000
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Improvement of Jet energy resolution with tracks
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Initial work has been started in jetmet by Dan Green




Conclusion and next steps

0 MET Is improved with current Jet energy corrections
for phys. channels with real MET

0 no “improvement” for MET from QCD background;
We will try responce corrections

0 study on the sources of tailes in MET

0 study of impact of electronics and selective readout
on MET

0 usage of tracks to improve Jet and MET resolution
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