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Noise level estimation - Method 1
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Only check the good track events

1. Event profile has to be 111 (good track)

2. The size of the cluster has to be 1


In this example, 4 clusters are considered as noise hits (Assume the 
4 clusters are all composed by 1 hit)

Considered as noise hits (if cluster size is 1)

Good track

Try to estimate the noise dist. by data

Event-profile 111

U8
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Run 52 - cluster size distribution
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Run52, cluster size, all clusters, layer : 0

Entries  188490

Mean    1.344

Std Dev    0.7429

Run52, cluster size, all clusters, layer : 0
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Run52, cluster size, all clusters, layer : 1
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Mean    1.343
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Run52, cluster size, all clusters, layer : 1
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Run52, cluster size, all clusters, layer : 2
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Mean    1.318

Std Dev    0.7343

Run52, cluster size, all clusters, layer : 2

All clusters
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Run 52 - cluster size distribution
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Cluster size
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Run52, cluster size, U8 good track, layer : 1

Entries  54432

Mean    1.276

Std Dev    0.5558

Run52, cluster size, U8 good track, layer : 1
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Run52, cluster size, U8 good track, layer : 2
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Mean    1.275
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Run52, cluster size, U8 good track, layer : 2
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Run52, cluster size, U8 good track, layer : 0

Entries  54432

Mean    1.286

Std Dev    0.6015

Run52, cluster size, U8 good track, layer : 0

Only good track at chip 8 or chip 21
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Run 52 - Noise level
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# of the noise hit
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Run52, noise level, chip 8, layer combined
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Mean   0.2422
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Run52, noise level, chip 8, layer combined
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Run52, noise level, chip 8, layer 0
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Run52, noise level, chip 8, layer 0
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Run52, noise level, chip 8, layer 1
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Run52, noise level, chip 8, layer 1
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Run52, noise level, chip 8, layer 2
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Mean   0.1235

Std Dev    0.3695

Run52, noise level, chip 8, layer 2

Criteria : 

1. One good track at chip 8 or 21

2. Size of the cluster == 1
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# of noise cluster in event
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run52, chip : 8
noise hit dist

Entries  54432
Mean   0.3789
Std Dev    0.9651

run52, chip : 8

Previous result16.0% of the events have at least 
one additional hit (cluster size == 1) 
besides the good track. 
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Run 52 - Noise hit map
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Criteria : 

1. One good track at chip 8 or 21

2. Size of the cluster == 1

Bias

High entry, ~ 3000

The distribution is not uniform
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Run 52 - Noise hit map
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Criteria : 

1. One good track at chip 8 or 21

2. Size of the cluster == 1

Bias

High entry, ~ 3000High entry, ~ 3000

The distribution is not uniform

Log scale 
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Noise level estimation - Method 2, remove multi-tracks 
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Criteria : 

1. One good track at chip 8 or 21

2. Remove rest of good tracks in this event (2nd, 3rd, …)


• Good track definition : residual < 0.1374 mm (Run 52)

3. For the remaining clusters, the size of the cluster == 1

In the example : 

9 clusters → 2 good tracks

3 noise hits

Considered as noise hits (assume cluster size is 1)

U8

Alignment correction : only chip 8 and 21

Can be more correct

Residual tolerance : same (same as chip 8)
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Run 52 - remove multi-tracks, N tracks dist.
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2− 1− 0 1 2 3 4 5 6 7 8
N track
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Number of tracks in event

Entries  54432

Mean    1.008

Std Dev    0.09422

Number of tracks in event

File : run52_no_clone.root

One cluster

Layer Chip Channel ADCEvent ID BCO full

One of the 3-good-tracks event

Layer 0 : 3 clusters

Layer 1 : 3 clusters

Layer 2 : 3 clusters

Have a good track at chip 8, in the first place. 

Alignment correction : only chip 8 and 21

Can be more correct
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Run 52 - remove multi-tracks, noise level
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# of the noise hit
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(tracks removal) Run52, noise level, chip 8, layer combined

Entries  54432

Mean   0.2237

Std Dev    0.6311

(tracks removal) Run52, noise level, chip 8, layer combined
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(tracks removal) Run52, noise level, chip 8, layer 0
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(tracks removal) Run52, noise level, chip 8, layer 0
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(tracks removal) Run52, noise level, chip 8, layer 1
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Mean   0.05616
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(tracks removal) Run52, noise level, chip 8, layer 1
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(tracks removal) Run52, noise level, chip 8, layer 2

Entries  54432

Mean   0.1172

Std Dev    0.3548

(tracks removal) Run52, noise level, chip 8, layer 2

15.6% of the events have at least 
one additional hit (cluster size == 1) 
besides the good track. 
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Run 52 - remove multi-tracks, noise hit map
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Criteria : 

1. One good track at chip 8 or 21

2. Remove rest of good tracks in this event (2nd, 3rd, …)


• Good track definition : residual < 0.1374 mm (Run 52)

3. For the remaining clusters, the size of the cluster == 1

Bias

High entry, ~ 3000
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Run 52 - remove multi-tracks, noise hit map
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Criteria : 

1. One good track at chip 8 or 21

2. Remove rest of good tracks in this event (2nd, 3rd, …)


• Good track definition : residual < 0.1374 mm (Run 52)

3. For the remaining clusters, the size of the cluster == 1

Bias

High entry, ~ 3000

Log scale 
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Noise level estimation - Method 3, remove multi-tracks 
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Criteria : 

1. Remove all good tracks in this event (1st, 2nd, 3rd, …)


• Good track definition : residual < 0.1374 mm (Run 52)

2. For the remaining clusters, the size of the cluster == 1

In the example : 

9 clusters → 2 good tracks

3 noise hits

Considered as noise hits (assume cluster size is 1)

Residual tolerance : same (same as chip 8)
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Layer-1 alignment, universal correction
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run33, chip dependency of alignment
Error bar : fit gaussian width   Alignment on layer-1

Fitting : Y = -0.037X + 0.540 data
fitting

run33, chip dependency of alignment
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run52, chip dependency of alignment
Error bar : fit gaussian width   Alignment on layer-1

Fitting : Y = -0.030X + 0.534 data
fitting

run52, chip dependency of alignment
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run89, chip dependency of alignment
Error bar : fit gaussian width   Alignment on layer-1

Fitting : Y = -0.028X + 0.572 data
fitting

run89, chip dependency of alignment

Run 33

Run 52 Run 89

Sensor BSensor A

The function of the layer-1 alignment correction 

Type A sensor : from Run 52

Type B sensor : from Run 33 (Due to low statistic at sensor B of run 52)
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Beam

Z

Y
X

Beam spot is in sensor B
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Run 52 - method 3
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(multrack) Number of tracks in event

Entries  133386
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(multrack) Number of tracks in event
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Run 52 - method 3, noise level
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# of the noise hit
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(mul-track removal) Run52, noise level, layer combined

Entries  133386

Mean   0.2256

Std Dev    0.6267

(mul-track removal) Run52, noise level, layer combined
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(mul-track removal) Run52, noise level, layer 0
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(mul-track removal) Run52, noise level, layer 0
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(mul-track removal) Run52, noise level, layer 1
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(mul-track removal) Run52, noise level, layer 1
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(mul-track removal) Run52, noise level, layer 2

Entries  133386
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(mul-track removal) Run52, noise level, layer 2

15.83% of the events have at least 
one additional hit (cluster size == 1) 
besides at least one good track. 
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Run 52 - method 3, noise hit map
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Based on the distribution (It’s not uniform), it seems to be not noise. Delta electron ? 
The Noise hit and the delta-ray electrons can not be well separated. 
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Run 52 - method 3, noise hit map
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Based on the distribution (It’s not uniform), it seems to be not noise. Delta electron ? 

Log scale 

The Noise hit and the delta-ray electrons can not be well separated. 
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Run 52 MC, method 3
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Pure MC, no fake noise hit
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(multrack) Number of tracks in event

Entries  584691
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(multrack) Number of tracks in event
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Run 52 MC, method 3
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(mul-track removal) Run52, noise level, layer combined
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(mul-track removal) Run52, noise level, layer combined
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(mul-track removal) Run52, noise level, layer 0
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(mul-track removal) Run52, noise level, layer 2

Entries  584691
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(mul-track removal) Run52, noise level, layer 2

2.6% of the events have at least 
one additional hit (cluster size == 1) 
besides at least one good track. 
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Run 52 MC, method 3

21

Pure MC, no fake noise hit
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Comparison - run52 noise distribution
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(mul-track removal) Run52, noise level, layer combined

Entries  133386
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(mul-track removal) Run52, noise level, layer combined
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(tracks removal) Run52, noise level, chip 8, layer combined

Entries  54432
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(tracks removal) Run52, noise level, chip 8, layer combined
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Run52, noise level, chip 8, layer combined

Entries  54432
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Run52, noise level, chip 8, layer combined
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# of noise cluster in event
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run52, chip : 8
noise hit dist

Entries  54432
Mean   0.3789
Std Dev    0.9651

run52, chip : 8

Previous result

Good track at chip 8 or 21

Good track at chip 8 or 21


Remove the rest track

Universal correction


Remove all tracks

Method 1

Method 2

Method 3
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(mul-track removal) Run52, noise level, layer combined

Entries  584691

Mean   0.03189

Std Dev    0.2122

(mul-track removal) Run52, noise level, layer combined

Method 3

Run 52, pure MC
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Comparison - cluster size distribution
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Run52, cluster size, all clusters, layer : 0
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Run52, cluster size, all clusters, layer : 1
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Run52, cluster size, all clusters, layer : 2

Entries  196643

Mean    1.318
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Run52, cluster size, all clusters, layer : 2
All clusters
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Run61, cluster size, all clusters, layer : 0

Entries  60491

Mean    1.744
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Run61, cluster size, all clusters, layer : 0
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Run61, cluster size, all clusters, layer : 1
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Run61, cluster size, all clusters, layer : 2
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Std Dev      0.79

Run61, cluster size, all clusters, layer : 2

Run 52 Run 52 Run 52

Run 61 Run 61 Run 61
vertical rotation : 
13.70
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• The 3 new methods of extracting the noise distribution were applied.

• New added cut : cluster size has to be 1.

• The noise hit and the delta-ray electron can not be well separated.


• The cluster size distribution of the tilted run (run 61) is wider than the 
normal run.


• To do : 

• Take the ADC information into account, trying to have a better 

suppression on the delta-ray electron.

• Compare different runs

• Feed the noise level information to the efficiency calculation.

Summary

24
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Noise level estimation
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Only check the good track events

In the example, total cluster : 7

Considered as noise hits

Good track

Try estimate the noise dist. by data

event-profile 111
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Run52, table of run parameters
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Run chip alignment alignment layer window size
Run 52 6 -0.3620 1 0.3304
Run 52 7 -0.3178 1 0.2774
Run 52 8 -0.2908 1 0.1374
Run 52 9 -2.629E-01 1 0.1364
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Run52, detection efficiency
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Run52 U8 Run52 U9

Run52 U7Run52 U6
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Run52, alignment distributions of 4 chips
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Run 52
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Chip1Chip2Chip3Chip4Chip5Chip6Chip7Chip8Chip9Chip10Chip11Chip12Chip13

Chip14Chip15Chip16Chip17Chip18Chip19Chip20Chip21Chip22Chip23Chip24Chip25Chip26

Hit map, module ID : 6

These 4 chips were checked.
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run52, chip dependency of alignment
Error bar : fit gaussian width   Alignment on layer-1

Fitting : Y = -0.030X + 0.534 data
fitting

run52, chip dependency of alignment

Low statistic
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Run 89
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run89, chip dependency of alignment
Error bar : fit gaussian width   Alignment on layer-1

Fitting : Y = -0.028X + 0.572 data
fitting

run89, chip dependency of alignment

These 4 chips were checked.
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Run89, table of run parameters
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Run chip alignment alignment layer window size
Run 89 8 -0.3542 1 0.3316
Run 89 9 -0.3125 1 0.2824
Run 89 10 -0.2850 1 0.149
Run 89 11 -0.2608 1 0.1444
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Run89, detection efficiency
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Run89, alignment distributions of 4 chips
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Run 33 check

35

Set range :

-1 ~ 50

Set range :

250 ~ 400

Set range :

300 ~ 500

Number of hit in one 
camac TDC event

Number of hit in one camac 
TDC event


cut : eID < 3250
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Run 33 check

36

# of hit of each BCO event

cut : eID < 3250 # of hit of each BCO event
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Run 33 check
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eID > 3250

Hit map



Cheng-Wei Shih (NCUHEP, Taiwan)sPHENIX INTT

Run 33, alignment dependency
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run33, chip dependency of alignment
Error bar : fit gaussian width   Alignment on layer-1

Fitting : Y = -0.037X + 0.540 data
fitting

run33, chip dependency of alignment
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Run 33 - alignment, layer 1
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Run 61 check
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Set range :

-1 ~ 50

Set range :

151 ~ 154.1

Set range :

300 ~ 450
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Run 61 condition
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• camac_tdc[5]


• camac_adc[0] : 50 ~ 250

• camac_adc[1] : 50 ~ 250

• camac_adc[2] : 50 ~ 250

run52_MC_1 check

42


