Magnet off data analysis status

A. Zoccoli University and INFN, Bologna

May 11^{th}, 1999 PRC Referee Meeting DESY-HH

Outline

ffl Events processed and trigger conditions

ffl MonteCarlo simulations and evaluations

ffl ECAL setup and calibration

ffl SVD setup

ffl J/ψ search

ffl Conclusions and perspectives

Trigger and statistics

Detectors used in the analysis: SVD, RICH, ECAL

ECAL Pretrigger: 11 boards instrumented on the Inner section (10 running)

Trigger conditions:

- Pretrigger: 1 cell with PT ≥ 1 GeV/c - SLT: 2 clusters with PT ≥ 1.1 GeV/c and MINV ≥ 2.2 GeV/c^2 Target rate: ranging from 2.5 MHz to 10 MHz

After data quality checks on the detectors behaviour and beam quality we have analysed up to now: Nev ∼ 1.25 · 10^6 events

MonteCarlo simulations

• Many improvements implemented in the MC code:

- Generator: PT of J/ψ weighted on real data - ECAL Readout: maps of the channels taken from real data, pedestal sumlation, dead channels handling - ECAL Pretrigger simulation

• Comparison of inelastics MC with Minimum Bias data. π^0 width as a function of ECAL calibration precision:

Miscalibration: 10 % ⇒ σ(π^0) ∼ 17 MeV/c^2 Miscalibration: 5 % ⇒ σ(π^0) ∼ 13 MeV/c^2

• Evaluation of J/ψ trigger and reconstruction efficiency (ϵ_{J/ψ}). This is dependent on SVD hit efficiency and is ranging in the interval:

ϵ_{J/ψ} ∈ [0.08 ÷ 0.48] %

J/ψ Minimum Bias events

Comparison between Real Data (black) and MC events (red) with 5 % ECAL Miscalibration

J/ψ MonteCarlo simulation (99 configuration

5 % ECAL Miscalibration

ECAL detector

• Readout boards equipped most (∼ 80 %)of the Inner/Middle sections of ECAL

• Calibration from equalization and π^0 method was supplied for the Pretrigger LUT and the SLT code

• Fine π^0 calibration on single cells performed on the sample analyzed (two iterations), obtaining the right π^0 mass value and achieving uniformity between Inner and middle sections and good precision for π^0 and η:

π^0 : σ(π^0) ∼ 12 − 13 MeV/c^2 η : Mη ∼ 545 − 550 MeV/c^2 ; σ(η) ∼ 35 MeV/c^2 Calibration precision: ∼ 5%. Another iteration ?

SVD detector

- L-shape configuration detector

- Five hits at least required in each reconstructed track (2 stations) - 3 o’clock quadrant has a good coverage on most of ECAL pretrigger boards - target spot seen (from different wires) - ECAL-SVD alignment studied and optimized (see residuals)

SVD projection on ECAL

The SVD segments are required to come from the primary vertex region.

SVD - ECAL residuals

J/ψ search

Requirements:

• Two high-PT clusters in ECAL • ECAL-SVD match (typically ≤ 1 cm) • SVD tracks coming from the target spot

The number of expected J/ψ can be written as: N_{J/ψ} = N_{ev} · R_{T RIG} ·^{σDIRJ/ψ}_{σIN} · BR(J/ψ → e^+e�) · ϵ_{REC} Where:

N_{ev} is the number of analysed events R_{T RIG} = 20000 is the trigger rejection factor σ^{DIR}_{J/ψ} /σ_{IN} = 2 · 10�^5 BR(J/ψ → e^+e�) = 6 · 10�^2

ϵ_{REC} = 0.14% for SVD hit efficiency of 60%

In this way we get: Nev ∼ 50 J/ψ / 10^6 events Compatible with the luminosity evaluation (see R. Mankel presentation). 7

π0 Detection

More than 300000 π^0s are present in the peak and have been used for the ECAL calibration

η Detection

J/ψ Search

0, 1, 2 ECAL-SVD coincidences: relative distance less than 1 cm.

Conclusions

• Full analysis chain is running

• ECAL calibration and SVD alignment have been improved

• Given still large uncertainties in SVD track efficiency, dead time effects, luminosity evaluation, the expected J/ψ Yield may not be in contradiction with the real data

• Appreciable suppression of background

• Statistics can be improved by adding more runs and data taken in different trigger conditions (combination of the samples may be difficult)

Comparison with 98 Study

Number of expected J/ψ in 98 and 99 configurations produced in single interactions

98 Study 99 exp. Factor J/ψ Events 40000 ∼ 50 Trigger/reco ϵ ∼ 1.5% ∼ 0.14% ∼ 10 DAQ Time 10^6 s ∼ 4 · 10^4 s ∼ 25 Dead Time 1 ∼ 0.3 ∼ 3.3 Total ∼ 825

From the ratio of the expected J/ψ we get: N^{98}_{J/ψ} N^{99}_{J/ψ} =

40000

50 = 800 In good agreement.