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� � f�ZNKNMPRTSTO�Z�Y/M4f
We present a procedure to take into account DC dead, inefficient, normal and hot wires
for acceptance calculation purposes. There are currently three methods to identify such
wires:�����p���>���g�����z�=���=���������s���p�m�

for a given wire �G� , it first calculate the sum of the
change in occupancy of a wire from its neighbors� ��� � ¡���¢£¡��1¤=¥��§¦¨�©¡ª��¢«¡ª�­¬�¥ª�
where ¡ª� is the occupancy of �G� . The weight ®T�¯� Fª° ±>� �2¦ F�²

is used to calculate
the nominal occupancy ³ in each superlayer

³¨� ´ ¡ª��®`�´ ®T�
If a wire has less than

Fª°"Fª�
of the nominal occupancy, i.e. if ¡���µ ¥¥·¶ ³i� then it is

flagged ‘‘dead’’ (status = 1).�m¸����p��� ¹bº �·»t�¯����¼g»t�½�=���������s���p�m�
for each wire, a sample of the equivalent wires

in all six sectors is considered for a total of six wires. The hot wires, being identified
by a certain number pf rms deviation from the mean, are removed from the sample,
then the new mean ¾ is calculated. Wires with occupancy below ¿ ��À of ¾ are
considered dead. See CLAS NOTE 02-017 for details.�mÁP�z��� ��� ¹@Â ���=�������'�s���p�m�

it assigns a fractional number to a wire representing its
efficiency and correlations. This note describes this method in details (see sections
4-6).

After this identification, the user can choose to perform one or more of the following
actions:�

remove the flagged dead wires from the montecarlo simulation.�
remove the flagged dead wires from the real data (before cooking).�
reproduce real wires inefficiencies and correlations in the montecarlo simulation.
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Ã Ä _bO�Å�ÆÇKNM4STfTR _bfTR ÈT]`Q�f`MÇa Q�f`MÇÉ$M4ÆËÊ
Each CLAS sector has the same drift chamber configuration: 3 separate regions containing
a total of 34 layers of sense wires. Region 1 has four layers, region 2 and 3 have six layers
each. To simplify the labeling scheme, we’ll count 36 layers in all regions, hence adding
the two phantom layers 5 and 6 to region 1.�z)g6�-/9 F � � B Ì � Í ¿ Î Fg� F�F F��Ï -/<�05��+ÐF Fª��� Fª��� Fª��� Fg��� � � FgB�� FgB�� F/B�� F��'� F��"F F����Ï -/<�05��+Ñ� F ¿ B F ¿ Ì F ¿ � F ¿ Í F ¿�¿ F ¿�Î F ¿�Î F ¿�Î F Î � F Î F F Î � F Î �Ï -/<�05��+Ò� F Î � F Î � F Î � F Î � F Î � F Î � F Î � F Î � F Î � F Î � F Î � F Î �
¯)�Ó (5-4F��@Ô�Õ�Ö4×7Ø7ÙËÚ�Û�ÜNÝsÙÞØ&ßàÝsá£Ø.â�ã&äÑåæâ�ç�Ø7Ù$è�éAØëê�ÝëÚ�áíìÇä2â�ßËÚ�á=åîçðïÐåæâ�çtØ7ÙÞß&ñ�ßªÚ4åæâ�çtØ7ÙÞßËòPâ�á�óô â�ÙÞØGõ=ä2â�á=ö
Ú�Ö4è

The following picture shows a typical DC raw hits distribution:
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÷ 05<�; 9.-ËF���øùÙ§Ý Û§öGã&ä2â�Ö4×7Ø7ÙðÚªã&ã7Õªõ2â�á{ã7çúó�Ý1ß7ö>Ù§Ý·×/Õ�ö>ÝëÚ�á2ñ�ótâ�öëâúÝ1ßDÛ§ÙÞÚ�ÖeØ/ì�û ô Ù§Õ�áúõ=Ø7Ù7ÝëÚ/ó
There are nearly no counts in layers 34-35-36 and wire number ü F�Ì��

. This is an
example of a "hole". During tracking, a hole could affect track reconstruction because a
minimum number of wires are required to define a track. Wires that count significantly
more than neighboring ones are ‘‘hot’’. Track reconstruction is basically undisturbed by
them

¥
. A third pathology is represented by wires that count less than neighboring onesý�þEÿ������������
	���
���������������������	���	������
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but not
ß7Õ2×7ß7öëâ�á=ö>Ý·â�åsåîçbå1Ø&ß&ß

. For example, a wire can count an average of
Í��tÀ

relative to its
neighbours. Such wires can be considered ‘‘warm’’ wires. Warm wires could be correlated
due to common electronics. For example they could be attached to the same (defective)
ADB board

�
, so that all wires in that board have

ö�ä=Ø�ß/â�ÖúØËØ � ã7ÝëØ7á{ã7çÇâ�ö�ösä=Ø�ß/â�ÖúØùö·ÝsÖúØ
.

Correlated wires affect tracking in that a group of wires might miss at the same moment,
preventing the creation of a track segment. Treating warm wires systematically as holes
results in the loss of particle tracks.

Another pathology is represented by wires that are alive during part of the run and
dead during another part of the run. Running pdu on files that cover the whole time
period could result in zones that seem warm: as an example, if a wire is alive for one
month and dead the following, it’s overall efficiency could come out as

Ì��tÀ
. Holes and

warm wires must both be considered in a correct acceptance calculation.//*[0.5cm]
The complete procedure for drift chamber inefficiencies involves:

!#"%$ �·�p�����z� & �2���z���������·��¼ "
'�")( �����g�P�ª�p� & �2�ª�p������������¼Ë�g�£�z�2�ª�+*p�=¼/�-,/.10��32 "
4�"65 �p»���� & �����2�ª� �>�z�87 »t���"�p»t���"¼Ë�·�����z� � �p�=�:9z¼g�·¼ "

; < f`Æx_bKNM = Y?> a MËZ�YA@à_�ZNY$MÇfTj U�M4K _ f`Q
B _bÉ/ÆxM4KDY$ZN]Ta
The motivations for developing a new method to identify dead and inefficient wires are
the following:�

A better way of identifying dead wires was required. At first we also tried a sample
of 6 wires but it didn’t work because the limited sample space. Specifically, in some
special cases when there are two or more hot wires in the group, it is impossible
to remove them by judging from mean and sigma. Actually this was our main
motivation.�
The same algorithm identifies warm wires and assign them a number between 0
and 1, dubbed the ‘‘efficiency’’. A wire with

�tÌ�À
efficiency is never knocked out with

previous methods but it can affect the acceptance calculation. The new method will
knock it out

�tÌ�À
of the time randomly.�

In principle, one has to identify the exact time a dead zone appears. C dead
zones appearing at different times produce C run sub-periods (and even more
sub-periods if they come alive again), each with its own DC status configuration.
The simulation must then weight the number of events accordingly for each run
sub-period. Having an

Ø � ã7ÝëØ7á{ã7ç
instead of a

ó�Ø.âtó�D{â�åîÝ:E�Ø
flag solves this nightmare

scenario. For example
Ì��tÀ

efficiency could mean that the wire is
Ì��tÀ

efficient or
that it was alive only half the time, say the first half of run period. In calculating a
global acceptance for the run period acceptance, both scenarios lead to the same
result (as long as the efficiencies are treated as correlated).F�G � GIHKJMLON ����PRQ��S�ëÿ6�UT�V�WYX[Z\����]^���`_�_������ N�a �ëÿ���	/�·ÿ N ��Pb����_7ÿ���_���Z�	c�U� N ����	����\��	�PU	�dU����	��`�e]A�
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�
Having an efficiency means that one doesn’t need to drop low occupancy wires
during cooking as in the previous methods.�
Correlation between wires is also partially implemented f . Wires efficiencies that are
correlated are knocked out

ö�Ú.ê�Ø7ösä=Ø7Ù
according to their efficiency (see section 7) .

g < f`Æx_bKNM = Ym_bÉ$Æ4M4KDY$Z�]Ta
For each wire � ± h/i�jD² in sector

j
and wire index

h
, its next neighbors in the same sector� ±�h ¢ Fki�jD²

and � ± h ¦ Fki�jD²
are taken, along with the corresponding wires in all the other

sectors � ± h/i�jKl­²
, � ± h ¢ Fki�jKl­²

, � ± h ¦ Fki�jKl ²
to form a sample of 18 wires. This set of wires�nm , oú� FkpqprpæF ¿ is used to calculate an expectation value for � ±�h�i�jD² in the following way.

For each �nm we count how many of the other wires have occupancies within a certain
percentage of �[m . Let’s call this percentage variable s

ÁMtMtvu
. Let’s say BUDDY is 8 and

consider an example coming from real CLAS data.�z)ª6�-/9 �"-$!$,Þ��9àF �"-/!7,Þ��9@� ��-/!$,.��9A� �"-$!$,.��9@B �"-/!7,Þ��9@Ì �"-/!7,Þ��9A�h�w �tÍ���� ¿ � �tÍ�B�Ì"F�Í � ¿ F ¿ Í�Í �tÍ ¿�¿ � ¿ ��Í��t�"FgB �����tÍh�w ¢ F Í�����B Fª� Í��'B�B�Ì�� Í�� ¿ Ì�Ì ¿ Í'Bt��� Î�¿ Í'� Î�¿ �tÌ Ì�� ¿ Fh�w ¦ F �tÍ ¿ B F Î ����Ì"Fª��� � ¿ Ì�Í"Fª� Fª�tÌ�� Î�Î B2Fª� ¿�¿ Í �tÍ�Í'B�Ì��

¯)�Ó (5-Ë�"�yxPÝsÙÞØÇÚªã&ã7Õ�õ2â�á{ã7ÝëØ&ß�öëâ`ztØ7áÇÛ§ÙÞÚ�ÖeÙÞØ.â�å�{}|�~)�£ótâ�ö âtè��Eä=Øàß/â�Öiõ�å1Ø4ã&Ú�ÖúØ&ß�Û§ÙÞÚ�Öeö�ä=Ø�DÙÞß7ö?Ì���i&�����TØ�E�Ø7á=ösßËÚ�ÛðØ.â�ã&äPÙ§Õ�ádÚ�Û@ê ô ã/è��¯Ú�ÙðØ.â�ã&ä ÜNÝsÙ&Ø ��� âxß7ÝsÖËÝsåæâ�Ùiß/â�Öiõ�å1ØùÝ1ßàöëâ`ztØ7á�è
We can draw the histogram in Fig. 2. On the �Ò¢��k� h��

is the wire index o , oÑ� Fkpqpqp5F ¿
within the above sample of 18 wires, while the �b¢��k� h��

denotes how many wires among
this set have occupancy within ¿ À of the occupancy of ��m .
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÷ 05<�; 9.-à�����Eä=Ø��$×/Õ ótó�ÝëØ&ß��@ä�Ý1ß7ö�Ú.ê�Ù:â�Ö4è�x ÝsÙÞØ��Çä2â�ßùö�ä=Øð×/Ýæêªê�Ø&ß7öDá=Õ�Ö4×7Ø7ÙbÚ�Ûà×/Õ ótó�ÝëØ&ß/è
The first bin correspond to ��¥ , the first wire of the sample (occupancy 670080). Ten

other wires in the sample have occupancy within ¿ À of �ù¥ . Eleven wires have occupancies� HI� 	�� N �>ÿ`	I� N ��
`��	��^��� ] N�a �ëÿ�	�� N ����	����\��� N �`��� N ����]n�ëÿ�	�������
���	���� a�N ���U� N�a � N ����	����\��� N �`�+����	�� N �`����P�	���	�P8�
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within ¿ À of � � (second bin) and so on. Notice that only one wire has occupancy within¿ À of �U� , which is �U� itself (occupancy 2207). Same for ��¥ � , �i¥�� and �i¥�� (occupancies
5281, 105299, 410887).

The algorithm identifies the largest buddies group by simply getting the histogram bin
with the highest content, in this case group number

�
(which has bin content

F��
). Wires

6, 12, 16, 17, are not in this group because their occupancies are too low. Wires 10 and
11 are not in this group because their efficiencies are too high (746698 and 739865).

The expectation value � for this group is calculated averaging the occupancies of the
wires within this group of "buddies". In this particular case, the average of the 12 wires
is � � � Î Ì"F Î F . Wire

F
will be therefore assigned the efficiency

� � ³ ����¡8¢#�8£���� ° � �8¢#¤��\¥��k¥ h ¡�£Ò� �tÍ���� ¿ �t°�� Î Ì"F Î F � ��p Î ��� ¿ Í
Wire

�
will be assigned the efficiency

� � ���'�tÍ�°�� Î Ì"F Î F � ��p �����t�
This algorithm uses the output of the program ¦¨§k© , and utilities have been created which
act on this output. Therefore we will briefly describe the use of ¦¨§k© .

ª « STfTfTYgf`Æ È£RTS
¬ §k© is a program that counts the number of raw hits for each wire. The cue version in­
CLAS BIN could be used. If you want to compile your own version of pdu, check it out

with cvs:

®�¯#°±®8² ©?³µ´k¶�´�³µ´¸· °�¹ ¦¨§k©»º ® §¼©?³µ´k¶¨´�³µ´¸· °8¹ ¦¨§k©»º�½¿¾OÀ�·Á¦¨§k©ÃÂ�Ä¨Å ¬¨ÆµÇ ´�È¼É ² ©±Ê+¾¸Ë?³³ ² © ° ·�Ä�Å ¬ ´�Ë ° ³�·�¾8§ ² È¼Ì?Í?Î
Running pdu is very easy: ¦¨§k© �Då1Ø7á�â�ÖúØ
produces an hbook file containing the occupancy histograms, a log file and a summary
file. For example

¦�§k© ¹¨® ¾ ®�Ï · ¹ ½ °�°8¹¨® ¶k¾ °8¹ · Ç�Ð�Ñ ¾ ¹ §¨¾O³¿¾ ¹?® ¶�¾ ° Ò8Ó?Ò�Ô�Õ Ç�Ö Å Ò�Ò
will produce the log file

õ2ó�Õ �¨×OØOÙ�ìtè·Ú�Õ�ö
, the summary file

õ2ó�Õ ÜNÝsÙÞØ �¨×OØOÙ�ì
and the hbook

file
õ2ó�Õ �¨×OØOÙ�ìtèæä2×�z

.

Ú�Û�Ü Ý±Þ�ß�à)áãâ¿ä)åæß�à�â+å�ç#à)ènéëê�ì%íîèné�á[ï[ç#ß�â+ä6ð
While running, pdu also flags wires according to its internal algorithm discussed in the
introduction. The summary file contains the list the pathologies (dead and hot); each line
contains sector - layer - wire - status .�z���vñÇ�·����¼ ¹ ¼$�ª�"���¯¼�ò !�ó#ó�p���=��ñÇ�·����¼ ¹ ¼$�ª�"���¯¼�ò !

Ì



One could use this file to put the information into the database (or map),

system =

tyô õ�¸�0à¸�Áyõ
subsystem =

¼/��»��ª��� º item =

¼$�ª�"���¯¼
However, pdu comes with the option ¹ ( µ�ö`¡µ£÷£E¡ ø that does this automatically, so that:

¦¨§8© Ð¸ù Ó?Ò�Ô�Õ Ç ¹?® ¾ ®�Ï · ¹ ½ °�°8¹?® ¶k¾ °8¹ · Ç�Ð�Ñ ¾ ¹ §¨¾k³�¾ ¹¨® ¶k¾ ° Ò�Ó?Ò�Ô�Õ ÇIÖ Å Ò�Ò
will put the calculated set of 0’s and 1’s in the database (or map) for run 30921,
overwriting the entry if one exists already.

The hbook file contains the important six histograms h2X0 (X denoting the sector) of
the occupancy, like the one in Fig. 1. We recommend to run pdu as part of the

õ2â�ß&ß7û/×
data processing, so that the first file in each run is diagnosed.

ú û MYB Z?M STj?Q < f`Æx_bKNM = Ym_bÉ/ÆxM4KDY$ZN]Ta
To take advantage of the new method, some utilities had been implemented in the pdu
directory. § ® ·kÈ�Èîüþý�ÿ ² ©�¦ ° ü�¾k§���� ² ¾kÿ?§ Ö ¦#¶}ü ° · ® ¶k¾kÉ�Êµ´�ÿ Ö ¦µ¶ to calculate efficiencies,
find correlations and assign a

ê�ÙÞÚ�Õ�õ Ý·ó
to each group of correlated wires.

�UÛ�Ü � ï�� â+ï��Yà)ì	� ß�ç¿å�Þ�å�

��ß�åIà���ßeå�Þ
The utility dc eff is used to calculate the efficiency according to the above algorithm. This
program is in the pdu directory and the input file is a root file. If you have processed, as
suggested, the first files of each run for your run period, then you would have N hbook
files. You have to convert them to root � and then you can sum them all together with the
command Ï ¾k§?§ ° ©�½�È#´k¶k· Ö ÿ ²�² ³���¶¨´ ° ³ ² È±ÿ ²�² ³ È#´k¶8· °�� .
The syntax of

ó�ã Ø��
is

§ ® ·kÈ�È�� ² ¦?³µ´ ² Ë °�� �kÿ ²?² ³ È#´k¶k· �
The user can choose the BUDDY variable as well as the low and high efficiency limit. For
example, to mark dead all wires with less than

Bt�tÀ
efficiency, use

û
å ×�è ï�è
The complete

list of options is:
����������� ��!#"%$'&#!#(*)�+,�.-/!�!.$0�'&#1��%+!#"%$'&#!#(*)32�-%�546#7 8 -'&9(%$3$ 7 &.);:'�/)�).2�<%�5=6 !��.�'&#1��.(/2�:'�%+ >#?%$�"�?%$0@�>�>.A3�'&#1��B(/2�:'�5=6 2%�.�'&#1��.(/2�:'�%+ >#?%$�"�?%$DC%E�F*G�G;�'&#1��H(/2�:'�5=6 :JILK�M NO&9(P=Q1�2�R%��-0(�?#:�S/��-0$/!TS/�H2.(/2%1.R�U%���WVX�%���%2.?�1.$,Y�Z�[\=6 NPILK�M N/2�]^=Q1�2�R%��-0(�?#:�S/��-0$/!TS/�H2.(/2%1.R�U%���WVX�%���%2.?�1.$,Y3_�`*[\=6 1aILK�M &��3�����'&.�/&b�.(*�#Rc1��/)�)T$ 7 2.(0$ 7 &.)ed &�$HfO&#1�1TS/�Hf%-'&�$�$%�.(,2/)BghVX�%���%2.?�1.$DYiZb� 6 _*[\=6#j ILK�M &��3�����'&.�/&b�.(*�#R�<�-%��2�$%��-0$ 7 2.(D$ 7 &.)edk&�$HfO&#1�1TS/�Hf%-'&�$�$%�.(,2/)DZ�VX�%���%2.?�1.$DY0g5=ml*[\=6.n ILK�M fO&�-%�/)ofO&�$ 7 !%���b?�"/2.(*�#R0fO&�$ 7 &9(,$ 7 &.)o"/��-��.�.(%$%2�<%�,2�-%�D��!#(*)/&��%��-%���0S�?%���'&b�/)pVX�%���%2.?�1.$0YcZb`*[\=6.q r ��-�S�!%).�T:O!.�%�5=
÷ ��9ù-\s2)�t48 (5-�C?!Ou2�"��#:01+ <wv �yx � ¢{z 01(5(}|�)�< z 059.-$#ð� -/)��£��9à)�(50X~�-'C?0>HI-'HTFú��9à�2C¯0X��,*u -/059-73Ç!$01-$+ !$6 05#�(1-$#.#Þ%'<�9.-/)',Þ-$9�,'u )�+ ¢ C",*u�;2#A829.��� ; !/05+ <x)ð,&)'Ó (1-�tÇ)�8�!$�Jt48=)',Þ05Ó (1- z 05,*u�,'u -���(5�
t4-$,*u �"�{HN
Hu -ù!/�Jt�tú)'+ �
� � N � N �^Z�	������`��	A� ÿ LON^N\� � N � N^N � a�N ���U�\��] NA� �����R� ]^
¸	}�P�e�^���e�����\�������a�P�a�\�k�
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§ ® ·kÈ�È Ð ² ·kÈ?È Ö ÿ ²�² ³ Ð ¾`½¿¾¸¦ Ö ³��8³ Ð ¶ Ò Ö Õ Ð�� Õ Ð Í Ç Ò ²?®�® ©�¦+¾¸Ë ® É Ö ÿ ²�² ³�
z 05(1(�!g)�(5!/; (1)',Þ-i-$34!/05-/+ !$01-/#$H���+2(56 z 019.-$# z 05,'u ��!/!$; 8=)�+2!$6 z 0æ,'u 05+TFª�tÀ ���?-/)�!OuÒ��,'u -$905+ #.05� -�-g)'!OuÑ#.)�tÇ82(1- z 01(5({Ó�-ù!/��+ #:01� -$9.-$�Ò,.�Ç!/)�(1!$; (*)',.-i,'u2-à-�s"8�-$!$,&)�,Þ01��+�~')�(5; -�H�
z 05(1(N8 9:�"�2; !/-x,'u -Ç-e�¯HI9:�"�',�� (1- z 05,'u , z � #.-$,.#ð���Bu 01# ,Þ��<�9.)�t4#/Cz��+ - z 05,'uí!g)�(5!/; (1)',Þ-$�-734!/01-$+ !/05-/#D)�+2�Ë��+ - z 05,*uð,'u2-G-$34!/05-/+ !$01-/# z 0æ,'ub,*u -G!/;2,.#N(ëC����')�(1( z 019:-/# z 0æ,'u � µ ��p �
z 05(1(�#*u � z #@)�#3�/-/9:��#/C�)'+ � )'(1( z 059.-/# z 0æ,'u � ø � z 01(5({#*u2� z #i)�#G��+ -$#* �H�
z 05(1(�8 9.��� ; !$-�)¡tÇ)�8EH ,�s�,3�=(1-�!$��+t,&)�05+ 01+2<b,'u -ù-$34!$01-/+2!$6¢~')�(1;2-/# z 05,*uP,*u -ù!/;2,.#�(ëC���H


Hu -c~�-$9.Ó���#.-�tÇ��� -�05#G; #.-$�Ò,.�Ç� 05#.8 (1)g6�#.05+ <�(5- z 019:-à#:-$,�£=-\s2)�t48 (1-'�
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We’ll illustrate how to find out if the wires in a depleted region belong to the same ADB
board with the example in Fig.3 already mentioned. We’ll make use of the perl scriptsßªØ&ã7åæâ�ç�ÜNÝsÙ$è õ�å

and
âtót×ª×7Ú/â�Ù:ótè õ�å

. First of all, let’s pick one wire in that region, i.e. layer 22,
wire 85 (sector is 6). Run

ßªØ&ã7åæâ�ç�ÜNÝsÙ$è õ�å
and answer the question properly: sector, layer,

wire. The output is
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