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Outline

Procedured used for this Analysis

� Digital Filtering used

� Analysis is done in nA

� Latest calibration �les used �����	�

�

� HV correction factors used �

� �	���	 for module �� layer �

� �	���	 for module �� layer 

� �	���	 for module �� layer �

� �	���	 for module �� layer 

� Correction factor of � applied to cell ���

� This applies only for run number greater than ��	�
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Noise Studies

Noise in 
 cells clusters for e� beam runs �

� Noise studied using digital �ltering on �rst � time slices

� Physics events chosen

Energy is 80 GeV

Noise in clusters for impact point G, electron runs
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Noise Studies

Noise in �� cells clusters for �� beam runs �

� Same method as for e� beam runs used

� Non�gaussian distributions are observed

Energy is 80 GeV

Noise in clusters for impact point F, pion runs
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Noise Studies

Non�gaussian distribution is coming from a few bad cells �

Noise at impact point G for �� beam �run �����

Cell ���
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Noise Studies

Possible source of bad noise distributions �

� Bad timing� background signal from previous events �

� Bad digital �ltering of some cells �

Problem is not digital �ltering as shown from cell �	� �

Average signal in cell 102

Average signal in first 5 time slices
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Noise Studies

Bad noise distribution leads to underestimation of noise �

Noise taken from sigma of �t is less than rms
2000/02/03   14.12
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Noise Studies

Noise Fluctuations with Time�Energy �

� Noise is not constant with Time�Energy

� Time and Energy are corrolated 2000/02/03   14.37
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Noise Studies

Results of Fitted Electronic noise in beams �

Noise in nA for e� runs �
 cells clusters�

Impact �� �� 	� 
� �� ��� ���� �	��� ���� Avg Avg
point GeV GeV GeV GeV GeV GeV GeV GeV GeV �nA� �GeV�

B ��� �	� ��� ��� ��	 �	 �� ��� ��� �
	 ����
� � � � 	 � 	 � � 
 ����

C �	� ��� �	� ��� 	�� ��� 
�	 	�� 	 	�� ��
�
� � 	 � � � � � 
 �� ���	

F ��� �	� �	� ��� ��� ��� 	�� �� ��� ��� ����
	 � � � 	 	 � 	 � 
 ����

G ��� ��	 ��� �
 ��� �
 	�� �
	 ��� ��	 ����
	 � � � 	 � � � � 
 ����

Note that for impact point C� �� cells cluster is used

Noise in nA for �� runs ����� cells clusters�
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� �� ��� ��� ��� ��� ��� Avg Avg
point GeV GeV GeV GeV GeV GeV GeV GeV GeV GeV �nA� �GeV�
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 ��
	 � � ���� ���� ��
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 ��� �
		 �
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�
 �
 �� �� �	 �	 �� �� �� �
 �� ���

F ��
� ��� 	� 
 ���� ��� ���� �
�
 ���� ��	� �	�� ���
�� �� �� �� �� �� �
 �� �� �� �� ���

G ���� ���� ���
 ���� ��	� ��� ���� �
�� ���� ���
 ��� ���	
�� �	 �� �� �	 �� �
 �� �� �
 �� ����

All errors shown are only statistical
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Electron beams Results

HEC Response to e� �

� Energy Scans done for four impact points� B� C� F� G

� 
 cells clusters chosen such that full containment of shower
is achieved to obtain a non�biased EM scale

� Gaussian response with negligible � contamination

�� GeV ��� GeV

����� GeV �	
�� GeV

HEC response to electrons
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Electron beams Results

Linearity of Response to e�
2000/02/03   16.59
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Note that only statistical errors are included

Most of reconstructed energy lies within �� of beam energy
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Electron beams Results

2000/02/03   17.33
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Electron beams Results

HEC Resolution to e� �

Impact point F �
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Electron beams Results

Summary of Results for e� beams

Impact Sampling term Constant term �EM O�set Cluster size

point ��
p
GeV� ��� �GeV��A� �MeV� �� cells�

B� �	�� ���	 	��� ���� 
��� ���� neg� error ��

C �	� ���� ��� ��
 ��
���� ���� neg� error ��

F ���� ��� ���	 ��� 
���� ��� neg� error ��

G ����� ��� ���� �
� 
���� ��� neg� error ��

Avg �	�� ���
 ��� ���
��� ���� ���	 ���

�� Study done for E � �	
�� GeV only

From this one sees that �

� �EM consistant with value obtained by A� Minaenko in
December ���
� GeV��A��

� Sampling term slightly worse than previously �
�� compared to ��� �contiguity with tie�rods ��

� Constant term is consistant with zero for most impact
points �����	�

 calibrations better than ������

�

� The use of an o�set improves linearity of response

LAr Week� February ������ ���� �	 D� Fortin� ATLAS�HEC
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Pion beams Results

HEC Response to ��

� Energy Scans done for four impact points� B� C� F� G

� ���� cells clusters chosen such that full containment of
shower is achieved

�� GeV ��� GeV

��� GeV �� GeV

HEC response to pions
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Pion beams Results

HEC Reconstructed E for ��

Impact point C�

�EM � ����� GeV��A�
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Pion beams Results

HEC Resolution for ��

Impact point C �
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Pion beams Results

Summary of Results for �� beams

Impact Sampling term Constant term �HAD Cluster size

point ��
p
GeV� ��� �GeV��A� �� cells�

B �� 
�� ���� ��
� ��� neg� error

C �� 
�
 	�
 �	
� ��� neg� error

F �
 ��� 	��� ��
� ��� neg� error

G �	 ��� 	��� �	
� ��� neg� error

Avg �� 
��� 	��
� ���	 ���	

From this one sees that �

� �HAD consistant with value obtained by A� Minaenko
���� GeV��A��

� Sampling term somewhat worse than previously �
��� compared to ���

� Constant term is about �� �consistant with �

� value�

�Worse resolution possibly due to the underestimation of
noise �maybe optimization of clusters possible�
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Conclusions

� Study conducted over  impact points � B� C� F� and G

� Electromagnetic constant �

�EM � ���
	� 	�	�GeV��A

� Electron energy resolution �

��

E �
�

��� ���r
E��GeV�

� �	���� 	�����

� Hadronic constant �

�HAD � ��
	� 	�	�GeV��A

� Pion energy resolution �

��

E �
�

���� ���r
E��GeV�

� ���	�� 	����

� Most results consistant with those from A� Minaenko�
but still need to �

� Improve the evaluation of electronic noise in clusters

� Perhaps Optimize pion clusters
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