TestBeam Studies of EMCal
Position Resolution




TestBeam Tracking
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Tracking chambers were aligned from the beam profile to have
X,Y centered at 0,0 by David




Track Hit Positions in Each Chamber

Chamber 0, y vs. Chamber 1, y vs. Chamber 2, y VS. .
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y vs.x in each chamber looks good, as well as projection at EMCal face

All scales are in cm



Track Residuals

Hit position in a given plane minus track projection found
with the other planes

Res Y vs. Res X, Chamber 0 Res Y vs. Res X, Chamber 1 Res Y vs. Res X, Chamber 2
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All scales are in cm



Position Correlations Between Chambers
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Slope correlation between each chamber =1

All scales are in cm



Recall 2005 Testbeam STATUS REPORT o
MWPC tracking and EMCAL hit position resolution
position analysis

by test beam data @ FNAL

Concrete WallColimator  [NUMbers below are all in inches]

PWC1 (47) ixel (- SW1
> PWC2 STR1 STR2

From A. Enokizono’s slides:

First check: MWPC alignment, X-X (Y-Y) correlation between p
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FYI, Akitomo is now
at ORNL and has
been helpful in
consultation.
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Track Correlation with EMCal hits

® Energy summing over towers done according to
Awes et.al NIMA3I11 (1992) 130-138.

® Signals are summed in 3 by 3 window centered on

tower W|th ‘maximum amplltude
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Run located in center of tower

Track position vs. EMCal position: Run 253,80 GeV HEEEEEEE

HEEEEEEEN

HEEEEEEEN

Tower size of 6 cm x 6 cm assumed BEREREEE
for position conversion from row HEEEERE
and column numbers HEEEEEEER
HEEEEEEEN

HEEEEEEER

Track x,y vs. EMCal x,y scatter plot

Track x,y vs. EMCal x,y profiled and fit.

Slopes beginning to reach | in central region
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Slope 1.09 +/- 0.02

Decent correlation in Y,
X direction needs improvement

All scales are in cm



First Look at Position Resolution: Run 253

Track x,y - EMCal x,y
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Track and EMCal positions have an arbitrary offset.

All scales are in cm



Compare Result to TestBeam 2005 Result

From A. Enokizono’s slides again:

Comparison of position resolutions between w/o gain calibration

(No gain calibration, ¥x4, Cut=2000, Entry=737)  (Gain calibrated, 4x4, Cut=7600, Entry=733)
oanx 378 oanx 015 Moanx. 48 Noanx 1
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Xewcar [6m] Yenca [M] Xewcar [6m] Yenca [M]

AX (=X -X ) Entries 737 = O ) Entries 737 AX (=X X ) Entries 733 = Y ) Entries 733
EMCAL _MWPC Mean 314 EMCAL _MWPRC Mean 5.85 EMCAL —_MWPC Mean 3.37 EMCAL _MWPRC Mean 5.81

. RMS 0.671 RMS 0.566 . RMS 0.613 RMS 0.505

90 2 ndf 69.2142 721 ndf 67.2142 90 2 ndf 103/37 721 ndf 406134
Constant 54.7+26 Constant 727+39 Constant 53.2+31 Constant 775+3.8
80 Mean 3.47+0.02 Mean 5.83+0.01 80 Mean 3.42+0.02 Mean 5.79+0.01
Sigma 0.487 + 0.014 Sigma 0.367 + 0.013 Sigma 0.4711 0.020 F Sigma 0.357 + 0.011
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Opx ~ 0.49 cm, O ~ 0.47 cm, Oy ~ 0.36 cm

2007 Resolution is not on par yet



Another Run: 190 (80 GeV)

Correlation is not as linear,
Energy summing procedure
needs more study.

However, resolutions is within
0.0l cm of run 253
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Run located in center of module
(i.e., corners of towers)

Sigma 0.79 +/- 0.006
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Summary

® Tracking chambers give good resolution for EMCal hit position studies
® Preliminary EMCal position resolution found, work is in progress
® Still to do:

® Need to include CERN chamber in analysis

® So far, CERN chamber positions not well correlated with Grenoble
chambers (~0.65-0.8 slope instead of )
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