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Timing Scan for Run4Timing Scan for Run4

Study has been done again Study has been done again 
with BBCLL1 and with BBCLL1 and 
MUIDS1D&BBCLL1 triggersMUIDS1D&BBCLL1 triggers

north delay should be same as north delay should be same as 
the run3 the run3 

For south, LevelFor south, Level--1 delay 7 1 delay 7 
looks most reasonablelooks most reasonable

run3 timingrun3 timing configurationconfiguration
South LevelSouth Level--1 delay 81 delay 8
North LevelNorth Level--1 delay 71 delay 7

Final run4 timing configurationFinal run4 timing configuration
South LevelSouth Level--1 delay 71 delay 7
North  LevelNorth  Level--1 delay 7 1 delay 7 



Santa Fe Meeting Jun 22th Santa Fe Meeting Jun 22th 
20042004

Turn off the inner two anode sections on Turn off the inner two anode sections on 

NorthNorth

The The muonmuon arms group has proposed that the innermost arms group has proposed that the innermost 
anode wires of the North anode wires of the North MuonMuon Tracker be turned off during Tracker be turned off during 
the Runthe Run--04 Au04 Au--Au run.Au run.

The reason to do this is to minimize the occupancy in the The reason to do this is to minimize the occupancy in the 
tracker while maintaining as much of the acceptance for tracker while maintaining as much of the acceptance for 
J/J/PsiPsi’’ss as possible.as possible.

Several runs were taken to study the strip occupancy with Several runs were taken to study the strip occupancy with 
and without the first six wires in North station 1.and without the first six wires in North station 1.
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Occupancies comparison and decisionOccupancies comparison and decision

- Plot by Jean Gosset

Black : inner anodes enabled

Red & green 
: inner anodes disabled

Strip number

Hit occupancy
Station 1

On central strips, On central strips, 
there is a ~20% increasethere is a ~20% increase
in occupancy.in occupancy.

DecisionDecision
1) One loses a small fraction (~21) One loses a small fraction (~2--3%) of the geometrical aperture.3%) of the geometrical aperture.
2) One gains a significant (>20%) reduction in occupancy, 2) One gains a significant (>20%) reduction in occupancy, 
with perhaps a much larger gain in central events.with perhaps a much larger gain in central events.
3) Decide to turn off since we need all the help we can get in o3) Decide to turn off since we need all the help we can get in occupancyccupancy
and pattern recognitionand pattern recognition
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MutrMutr DAQ problem and zero suppression issueDAQ problem and zero suppression issue

SEB for MUTR.N.S2.0 which has the largest event SEB for MUTR.N.S2.0 which has the largest event 
crashed periodically when running at high rate at crashed periodically when running at high rate at 
the beginning of the runthe beginning of the run

The zeroThe zero--suppression issue came outsuppression issue came out

New DCM code : threshold is pedestal + 3*New DCM code : threshold is pedestal + 3*rms_noiserms_noise

new HV setting would give more extra hitsnew HV setting would give more extra hits

Went back to the old DCM codeWent back to the old DCM code
Old DCM code : the run3 code that makes the zero Old DCM code : the run3 code that makes the zero 
suppression cut at zerosuppression cut at zero

Tune the number of events for the Tune the number of events for the JsebJseb bufferbuffer

Finally Finally mutrmutr DAQ showed stable behaviorDAQ showed stable behavior
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Gain issueGain issue

Low gain problemLow gain problem
determined that the determined that the 
HV needs to be HV needs to be 
raised universally by raised universally by 
25V 25V 
(Jan/29/2004).(Jan/29/2004).

new run4 HV settingnew run4 HV setting
mutr_st1_operating HV = 1875 mutr_st1_operating HV = 1875 
VV
mutr_st2_operating HV = 1900 mutr_st2_operating HV = 1900 
VV
mutr_st3_operating HV = 1925mutr_st3_operating HV = 1925
V

25V up
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-plots by WooJin Park
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Gain Variation during the run4Gain Variation during the run4
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-plot by WooJin Park
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Electronics PerformanceElectronics Performancess

Troubles during Run 3Troubles during Run 3

Duplicated channelsDuplicated channels
7 F7 FEMEMss((16, 32 & 64 cha16, 32 & 64 cha
nnelsnnels)) during Run 3 during Run 3 for for 
both both aarmsrms

AMU Cell errorsAMU Cell errors

Other problems(Other problems(dead cdead c
hannels hannels in CROC or in in CROC or in 
RX board)

Run Run 4 status4 status

All of them fixed before All of them fixed before 
the run except for one. the run except for one. 
This one automatically This one automatically 
solved during the runsolved during the run

Still from time to time Still from time to time 
occurredoccurred

Fixed before the runFixed before the run

At the end of the At the end of the 
200GeV run, 16 packets 200GeV run, 16 packets 
removed from South due removed from South due 
to the damaged RX cardsto the damaged RX cards

Newly appeared 
=> Shutdown work (done)

RX board)
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run by run run by run mutrmutr HV statusHV status

We can see the status with the number of disabled HV channelsWe can see the status with the number of disabled HV channels

SOUTH : number of disabled HVchannel dist.
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NORTH : number of disabled HVchannel dist.
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Only dropped the runs which have no HV log fileOnly dropped the runs which have no HV log file Disable station1 inner anodesDisable station1 inner anodes

Very stable
Number of  missing channelNumber of  missing channel == ((disableddisabled channels)channels) UU ((tripped tripped channels)channels)
south : south : ((2x24=48ch st1 inner 2 channels2x24=48ch st1 inner 2 channels)) UU ((3 bad channels3 bad channels)) => 51 ch=> 51 channelsannels
north :north : BeginningBeginning ~ ~ 77 disabled channelsdisabled channels, , 

Later (Later (2x24=48ch st1 inner 2 channels2x24=48ch st1 inner 2 channels)) UU (7(7 bad channelsbad channels)) => 5=> 533 chchannelsannels
-Analyzed by MinJung, MinKyung, WooJin, DongJo
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Compare simulation and real dataCompare simulation and real data
How to compare

North : from MCNorth : from MC North : from Real dataNorth : from Real data

we can say the we can say the 
real HV situation is real HV situation is 
properly reflected properly reflected 
to the simulationto the simulation

- plot by DongJo Kim

GetGet
disabled HV channeldisabled HV channel
info from HV loginfo from HV log

put this infoput this info
(HV (HV configconfig file) file) 

at the mc stepat the mc step

MC and real data hit MC and real data hit 
distributions are well matched distributions are well matched 
at the HV channel point of at the HV channel point of 
viewview

Gap

station
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run by run run by run muidmuid HV statusHV status

We can see the status with the HV masked We can see the status with the HV masked muidmuid tube efficiency distributiontube efficiency distribution

SOUTH : muid HV masked tube efficiency

0

20

40

60

80

100

120

106300 111300 116300 121300

runnumuber

H
V
 m

a
sk

e
d
 t
u
b
e

e
ff
ic

ie
n
c
y

NORTH : muid HV masked tube efficiency
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Only dropped the runs which have no HV log fileOnly dropped the runs which have no HV log file

Very stable
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run by run run by run muidmuid HV status per two HV HV status per two HV 

chainschains

Most of chains look quite stable during the whole run. Most of chains look quite stable during the whole run. 

hvchain==14315

[arm(0-south,1-north),

gap(0~4),pannel(0~5),

Orientation(0-h,1-v),chain(1~6)]
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Input valuse for Hvmasked
calculation is based on 
cosmic run analysis

There are some chains which show fluctuation but the There are some chains which show fluctuation but the 
percentage is very lowpercentage is very low
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MuidMuid Tube efficiencyTube efficiency

pink,red:HVmaskedpink,red:HVmasked,  blue:run4AuAu, green:run3pp, skyblue:run3dAu from Colorado me,  blue:run4AuAu, green:run3pp, skyblue:run3dAu from Colorado methodthod

south

We have much improved efficiency than those of run3 except for We have much improved efficiency than those of run3 except for last gap last gap 
(need calculation code tuning) and only a few of other segments.(need calculation code tuning) and only a few of other segments.

Most of the parts show high efficiency and also even good agreeMost of the parts show high efficiency and also even good agreement ment 
with the with the HVmaskedHVmasked method.method.

80 runs(~ 150M  events) from pro.54 production 80 runs(~ 150M  events) from pro.54 production 
These 80 runs are good runs in the These 80 runs are good runs in the muidmuid point of view point of view 

(over all (over all muidmuid tube efficiency calculated by tube efficiency calculated by HVmaskedHVmasked method > 92%) method > 92%) 

north

gap

panel

H    V H   V

HV seg

Tube eff.
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How many and good data did we get during run4AuAu?How many and good data did we get during run4AuAu?
--Total alive number of events  Total alive number of events  
from the from the mutrmutr and and muidmuid HV performance point of viewHV performance point of view

Total Total BBCLiveBBCLive events before applying HV status cutevents before applying HV status cut

SOUTHSOUTH
1467040394 (i.e. 1.47 billion )1467040394 (i.e. 1.47 billion )
NORTHNORTH
1488157524 (i.e. 1.49 billion )1488157524 (i.e. 1.49 billion )

Total Total BBCLiveBBCLive events after applying HV status cutevents after applying HV status cut

SOUTHSOUTH
1391994408 (i.e. 1.39 billion ) 1391994408 (i.e. 1.39 billion ) 
NORTHNORTH
1410437325 (i.e. 1.41 billion ) 1410437325 (i.e. 1.41 billion ) 

South :  losing 5.1% of total South :  losing 5.1% of total BBCLiveBBCLive events by this HV status cutevents by this HV status cut
north  :  losing 5.2% of total north  :  losing 5.2% of total BBCLiveBBCLive events by this HV status cut

HV status Cut
muidmuid HV masked tube efficiency > 70 %HV masked tube efficiency > 70 %
mutrmutr number of disabled channel < 60number of disabled channel < 60

events by this HV status cut

Started pro.54 production based on this information
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ZerofieldZerofield datadata

Run4AuAu Run4AuAu ZerofieldZerofield run status run status 
During the During the AuAuAuAu run, we got about 16 run, we got about 16 zerofieldzerofield runs and the runs and the 
total number of events came to ~1.5M.total number of events came to ~1.5M.

Alignment data analysis module Alignment data analysis module 
It has been developed with It has been developed with newframenewframe workwork

zerofieldzerofield data analysis for alignmentdata analysis for alignment
Done at CRS farm with new alignment moduleDone at CRS farm with new alignment module

About 2.1M events were analyzed in run 115378(total About 2.1M events were analyzed in run 115378(total 
segments) and we got about ~4.4M alignment tracks for both segments) and we got about ~4.4M alignment tracks for both 
arm.arm.
Also we got Also we got dAudAu run(65905) and run3pp(83663) output and  run(65905) and run3pp(83663) output and  
made a comparison with the last year's made a comparison with the last year's ouputouput with old with old 
alignment module. alignment module. 
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New framework alignment analysis statusNew framework alignment analysis status

South dr :

North dr :

from current db alignment valuesfrom current db alignment values from new alignment valuesfrom new alignment values

Offset distributionsOffset distributions

from current db alignment valuesfrom current db alignment values from new alignment valuesfrom new alignment values

•• For the most For the most 
of half octants of of half octants of 
both armboth arm
dsds offset < 100umoffset < 100um

•• South South drdr offset is offset is 
100um order 100um order 
except for a except for a 
couple of half couple of half 
octantsoctants

•• North North drdr offset is offset is 
1mm order except 1mm order except 
for some half for some half 
octantsoctants

Oct0,half0 Oct1,half0

Oct0,half1

better
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summarysummary

Run4 Run4 muonmuon hardware performance is hardware performance is 
better than Run3better than Run3
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Backup slideBackup slide
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Octant by octant gain variationOctant by octant gain variation

-plot by WooJin Park
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Compare simulation and real data Compare simulation and real data -- SOUTHSOUTH
South : from MC South : from Real data

There are two anode cards permanently disabled in North and one in South due to faulty 
connections at the cards. The North anodes do not correspond to an entire HV channel, so 
Nicki made them turned off in simulation in a different way in Run3. However, the South 
anode S1225 should have to be added to the HV config files. So the HV files should be fine 

after adding S1225

Ref) http://www.phenix.bnl.gov/phenix/WWW/publish/leitch/dc/dc_10jan03/

- plot by DongJo Kim

http://www.phenix.bnl.gov/phenix/WWW/publish/leitch/dc/dc_10jan03/
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Run3 Run3 p+pp+p HV statusHV status
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there are some chains which used to there are some chains which used to 
have high current or be disabled.have high current or be disabled.

1. used to suffer high current and 1. used to suffer high current and 
make the tube efficiency drop make the tube efficiency drop 
down.(~2%)down.(~2%)

2. sometimes have high current but 2. sometimes have high current but 
sometimes not. sometimes not. -->have fluctuation(~6%)>have fluctuation(~6%)

3. one or two chains used to 3. one or two chains used to 
be disabled. .(~3%)be disabled. .(~3%)
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Input value for Input value for HvmaskedHvmasked tube efficiencytube efficiency

When we calculate When we calculate HVmaskedHVmasked efficiency,efficiency,

if both of two chains have no problem=> give 98% if both of two chains have no problem=> give 98% 
efficiency value, efficiency value, 

if one chain is disabled => gives 65% if one chain is disabled => gives 65% 

if one of chain has high current => give dropped if one of chain has high current => give dropped 
efficiency. efficiency. 

These values are based on cosmic run analysisThese values are based on cosmic run analysis
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MuidMuid Tube efficiency plot descriptionTube efficiency plot description
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Explanation about the lower efficiency Explanation about the lower efficiency 
of the last gapof the last gap

the last gapthe last gap’’s lower efficiency is suspicious part. s lower efficiency is suspicious part. 

in Auin Au--Au events a real particle penetrating to gap 3 will quite Au events a real particle penetrating to gap 3 will quite 
often 40% or more of the time have one randomly associated often 40% or more of the time have one randomly associated 
gap 4 hit. Since the gap 4 hit is random, when we look for the gap 4 hit. Since the gap 4 hit is random, when we look for the 
other view hit, it often is not and thus the efficiency appears other view hit, it often is not and thus the efficiency appears 
lowlow

. . 

centrality information could give a help since we could look centrality information could give a help since we could look 
specifically at lower centrality events to reduce this effect. specifically at lower centrality events to reduce this effect. 
Also, when looking at the gap 4 horizontal efficiency, we could Also, when looking at the gap 4 horizontal efficiency, we could 
put a tight requirement on the distance agreement of the gap 4 put a tight requirement on the distance agreement of the gap 4 
vertical hit (thus reducing vertical hit (thus reducing randomsrandoms) and also put a higher ) and also put a higher 
momentum cut on the momentum cut on the muonsmuons. . 

– mentioned by Jamie
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How many and good data did we get during run4AuAu?How many and good data did we get during run4AuAu?
--Number of events status Number of events status 

with the with the mutrmutr and and muidmuid HV performance point of viewHV performance point of view

total total BBCLiveBBCLive count before applying HV status cutcount before applying HV status cut
----------------------------------------------------------------------------
SOUTHSOUTH
1467040394 (i.e. 1.47 billion )1467040394 (i.e. 1.47 billion )
NORTHNORTH
1488157524 (i.e. 1.49 billion )1488157524 (i.e. 1.49 billion )

total total BBCLiveBBCLive count after applying HV status cutcount after applying HV status cut
----------------------------------------------------------------------------
SOUTHSOUTH
1391994408 (i.e. 1.39 billion ) 1391994408 (i.e. 1.39 billion ) 
NORTHNORTH
1410437325 (i.e. 1.41 billion ) 1410437325 (i.e. 1.41 billion ) 

in case south, we are loosing 5.1% of total in case south, we are loosing 5.1% of total BBCLiveBBCLive count by this HV status count by this HV status 
cutcut
in case north, we are loosing 5.2% of total in case north, we are loosing 5.2% of total BBCLiveBBCLive count by this HV status count by this HV status 
cutcut

Individually,Individually,
by south by south mutrmutr HV performance we lose about  2.4% (1432222322 )HV performance we lose about  2.4% (1432222322 )
by north by north mutrmutr HV performance we lose about  2.8% (1446670762)HV performance we lose about  2.8% (1446670762)
by south by south muidmuid HV performance we lose about  4.9% (1394810311)HV performance we lose about  4.9% (1394810311)
by north by north mutrmutr HV performance we lose about  4.8% (1416413378 )HV performance we lose about  4.8% (1416413378 )

HV status Cut
muidmuid HV masked tube efficiency > 70 HV masked tube efficiency > 70 
mutrmutr number of disabled channel number of disabled channel 
< 60< 60
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How many and good data did we get during run4AuAu?How many and good data did we get during run4AuAu?
--Number of run status Number of run status 

with the with the mutrmutr and and muidmuid HV performance point of viewHV performance point of view

Officially, we have 1136 physics runsOfficially, we have 1136 physics runs
categorize runs with the categorize runs with the mutrmutr and and muidmuid HV performance point of view to HV performance point of view to 
give a priority during the productiongive a priority during the production

1. 1. muonmuon good runs by below cut(797 runs)good runs by below cut(797 runs)
Cut : Cut : muidmuid tube tube effeff>70 & >70 & mutrmutr number of disabled channel<60 for each arm number of disabled channel<60 for each arm 
couldn't include some couldn't include some HVlogHVlog missing runs heremissing runs here

2. remaining 2. remaining muonmuon ok runs (215 runs) ok runs (215 runs) 
in case in case HVlogHVlog missing runs, got the info from online monitoring and missing runs, got the info from online monitoring and 
radiograph and checked the performance. If these two are fine, pradiograph and checked the performance. If these two are fine, put those ut those 
runs in this categoryruns in this category

3. 3. muonmuon bad runs at the HV performance(124 runs)bad runs at the HV performance(124 runs)
The runs in the 3rd case are not bad for both arm. some of the rThe runs in the 3rd case are not bad for both arm. some of the runs are only uns are only 
bad for south and some of runs are only bad for north. I mean 25bad for south and some of runs are only bad for north. I mean 25 runs in 3rd runs in 3rd 
list still ok for one arm so not all runs in 3rd list are garbaglist still ok for one arm so not all runs in 3rd list are garbage runs. e runs. 

Started pro.54 production from 1 to 3.Started pro.54 production from 1 to 3.
More precise check could be done by offline QA including all theMore precise check could be done by offline QA including all the
performance infoperformance info
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New framework alignment analysis status :New framework alignment analysis status :dsds

South ds :
Using current db align Using new align

North ds :
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