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Electron Analysis

The Data

� Electron data were analysed at � di�erent impact points�

� Point D� x � ���� mm y � �	
 mm

� Point E� x � ���� mm y � �	
 mm

� Point H� x � ���� mm y � ��� mm

� Point I� x � ���� mm y � ��� mm

Energy point D point E point H point I
�GeV	 Run 
 Run 
 Run 
 Run 
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� Results presented here are only from point H� but results
from all impact points are consistent
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Electron Analysis

Clustering� Energy Reconstruction

� A three cell cluster was chosen to reconstruct the energy of
the electrons� the hit cell in the �rst depth and two cells in
the second depth are shown in the cell map in Figure �


� Using this cluster� the energy was reconstructed and �t in
a �
� range for each run� as shown in Figure �


� Determination of the global electromagnetic scale ��em�
was done by minimizing the following ��

�� �
X

runs

�
�em

�
Ecl�adc�

�� E
�

�
�

��

where
�
Ecl�adc�

�
is the average from the �ts shown in Fig�

ure �


This results in a value of �em � ����	 GeV�adc
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Electron Analysis

Figure �	 Map of cells used in electron clusters
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Electron Analysis

ELECTRONS    Impact Cell 3    Cluster Cells (3, 11, 13)
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αem= 0.108 GeV/ADC

Figure �	 Electron cluster energy �uncalibrated data
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Electron Analysis

Response

� Using �em � ����	 GeV�adc� we obtain the response plot
shown in Figure 

 The response uniformity is improved
by the calibration
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Electron Analysis

ELECTRONS   Impact Cell 3   Cluster Cells (3, 11, 13)

0.9

0.95

1

1.05

1.1

0 20 40 60 80 100 120

UnCalibrated

0.9

0.95

1

1.05

1.1

0 20 40 60 80 100 120

Calibrated

Beam Energy, Eo (GeV)

R
es

p
o

n
se

, E
re

c/
E

o

HEC Testbeam, April 1998

Figure �	 Electron response of calorimeter vs
 energy
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Electron Analysis

Energy Resolution

� Fit energy resolution to usual parametrisation�

�

E
�

�p
E

�

� � � �

E
�

� Fit this function with either two or three parameters free

To �x the third parameter� the cell noise was assumed to
be uncorrelated and was added in quadrature within the
chosen cluster
 This does not exactly re�ect the noise in�
duced in the electron cluster by the cubic �t� but is a good
approximation


� Results of these �ts are shown in Figures � and �
 For the
� parameter �t we obtain �calibrated case��

���p
E

�

� ���� � ���� GeV

E
�

For the three parameter �t�

���p
E

�

� ���� � ���� GeV

E
�

�Within errors� the energy resolution obtained is the same
for calibrated and uncalibrated data
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Electron Analysis

ELECTRONS    Impact Cell 3     Cluster Cells (3, 11, 13)
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HEC Testbeam, April 1998

Electronic Noise = P3 ≡ (Quadratic sum of pedestal rms in 3 cells)

Figure �	 Electron energy resolution with one parameter �xed
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Electron Analysis

ELECTRONS    Impact Cell 3     Cluster Cells (3, 11, 13)
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HEC Testbeam, April 1998

Figure �	 Electron energy resolution with � free parameters

May �� ���� Preliminary Results��� MAD� ML � DO



�

�

�

�

Pion Analysis

The Data

� Pion data at impact point H was analysed�

� Point H� x � ���� mm y � ��� mm

Energy point H
�GeV	 Run 

�� �
��
�� ����
�� ����
�� �
��
��� �

�
��� ����
��� �
��

� The �� GeV run ��
��� is not included in any of the results
presented here
 This energy point requires more study and
work is ongoing
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Pion Analysis

Clustering and Energy Reconstruction

� A �� cell cluster was used
 The map of the chosen cells is
shown in Figure �


� The signal peak was found using a the hec adc cubic �t
package with corrections to more properely treat low en�
ergy cells
 The maximum time slice is constrained to be
between the �th and �th and if the signal in a cell is below a
given threshold� the value of the height of the 	th time slice
is used instead of the cubic �t result
 This is an attempt to
remove biases injected by the peak��nding method �always
giving positive signals for cells with zero energy�

We are looking forward to a digital �ltering signal recon�
struction�

� Only events that were physics triggers� not muons triggers
and not random triggers were included in the energy re�
construction shown in Figure �
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Pion Analysis

            

Figure �	 Map of chosen pion cells for point H
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Pion Analysis

Impact Cell 3, Depth Weighted Nineteen Cell Cluster
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HEC Testbeam, April 1998

Figure �	 Pion cluster energy �uncalibrated data
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Pion Analysis

Calculation of the Hadronic Scale ��had�

� First a global �had was calculated using the same mini�
mization procedure as for electrons �described previously�

This gives a global constant of� �had � ���
� GeV�adc


� To compensate for the �uctuations of hadronic showers
with depth� one weight for each depth �cz� was calculated
by minimising the following equation for each energy�

X
runs

�
�had

�P
z czE

z

cl�adc�
�
� E

�
�
�
�

��

Typical depth weights were �
�� �
��� �
�

� Using the global �had to set the scale� the calorimeter�s
response to pions is shown in Figure 	
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Pion Analysis

Impact Cell 3, Depth Weighted Nineteen Cell Cluster
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HEC Testbeam, April 1998

Figure �	
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Pion Analysis

Energy Resolution for Pions

� Still some bias in response shape
 More investigation re�
quired

� Signal �nding method used not adequate for low signals

This causes the large peak for the empty events that some�
how survive the trigger cuts

� The �� GeV data su�ers heavily from these e�ects� all this
requires more study


� Results of the resolution �ts with 
 free parameters are
shown in Figure �
 For the calibrated data case� we obtain

���p
E

�

� ���� � ��� GeV

E
�
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Pion Analysis

Impact Cell 3, Depth Weighted Nineteen Cell Cluster
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Figure �	
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