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`The outliers in the multiplicity correlation
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The bco_diff looks correct
The hit maps were also checked, no obvious problem found

MBDz - INTTz [cm]

It’s very weird that the vertex Z are correlated, which means the events are matched
More investigation needed…



Cheng-Wei Shih (NCU, Taiwan)INTT workshop at KU

`Run 54280, multiplicity correlation

4

1

10

210

310

410

0 1000 2000 3000 4000
 (inner)AllNClus

0

500

1000

1500

2000

2500

3000

3500

4000

 (o
ut

er
)

Al
l

N
C

lu
s

 InternalsPHENIX

1

10

210

310

0 1000 2000 3000 4000
 (inner)AllNClus

0

500

1000

1500

2000

2500

3000

3500

4000

 (o
ut

er
)

Al
l

N
C

lu
s

 SimulationsPHENIX

w/ MBD Vertex Z within ±10 cm

Somehow outliers in the internal correlation found
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There are some events that the N inner cluster < N outer cluster
The outliers are correlated to the outlier groups in the MBD-INTT multiplicity correlation
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bco_full: 1029942106894
the next event
bco_full: 14
preevt bco_full: 116
the target this bco_diff: 29

The problematic event The very next event

(1) this bco_full & 0x7fU 116
(2) correct hit_bco 43
(3) Next bco_full & 0x7fU 14
(4) (2) - (3) 29

Current conclusion: the hits are 
carried over to the next event
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`Abnormal structure of NClus distribution
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Number of clusters distribution with the clustering in Z axis enable

NClus
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es Number of clusters distribution with the 
clustering in Z axis enable

w/o any selection

The bump at NClus ~1000 is from the “no-collision” events
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`A quick check of cluster phi size behavior
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You can see the contour, it seems to be reasonable 
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`Strategy of optimizing the INTT simulation
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PHG4InttDigitizer.cc

Hard coded threshold setting
 

Seems to be no hit rejection

http://PHG4InttDigitizer.cc
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`Strategy of optimizing the INTT simulation
• As far as I checked, the diffusion radius is a constant, which means all the G4Steps become 

the tubes with the same radii (charge_diffusion radius)

- It should in principle be a distribution (Gaussian, as an example)


• Strategy:

- We should probably use the cluster phi distribution from the beam test data as the 

reference to tune the diffusion radius (much simpler environment)

- I should be able to have the distributions before the end of this week


• Relevant items 

- hard coded threshold setting

- no hit rejection

- edep distribution discrepancy b/w data and MC

- cluster phi size discrepancy 

- non-optimized diffusion radius model and parameters
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`Summary 
• In run 54280, the outliers in the multiplicity correlation between INTT and MBD correlate 

with the that of in the multiplicity correlation between INTT inner and outer barrel


• As far as I checked, we could have the direct evidence of hits carried over to the next 
event  


• It seems that for the case of INTT, we can reject most of the beam background by the 
event selection of MBDNS_Trig_30cm


• The cluster phi size distribution seems to be from the beam background and seems to be 
really from physics

• We really need someone senior to work on the MC optimization
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Back up
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`INTT geometry 
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56 ladders
XY

Z

B A A B

Sensor
South North

INTT: 2 sensors X 2 sides of half-ladders X 56 ladders = 224 sensors

Outer barrel Inner barrel
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`Strategy of optimizing the INTT simulation
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In G4_TrkrSimulation.C

Maybe not be used for the conversion calculation


