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`INTT N cluster correlation, north & south
• Private files for INTT and MBD

• File synchronized by code 

• INTT cut: N_clu_south > 50 && N_clu_north > 50
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Data run 20869

MBD cut
-40 cm < bz < 0 cm && bqs > 50 && bqn > 50No MBD cut

MBD zvtx
Old file (has two structures)

Data run 20869

Data run 20869

The events in the second group have the zvtx outside the majority distribution
Can be suppressed by the zvtx cut

https://github.com/sPHENIX-Collaboration/analysis/tree/master/INTT_MBD_evt_combiner
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`INTT Z - MBD Z consistency 
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New update from Mickey last weekNov 27 2023

data Run 20869

data Run 20869

data Run 20869
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`Purpose to modify the INTT G4
• Goal: to reproduce the open region we saw with the survey data in Geant4 simulation
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INTT strip ɸ [degree]

Full survey data with 3.32 mm correction in radius included
The ɸ positions of all the INTT channels were filled in the histogram

Presentation in 2023/Oct/18

En
try
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`INTT Geant4 original status 
• Overall speaking, it’s well made and lots of work has been done. Beautiful structure!

• Geometry: more and less ideal geometry

• Some numbers are not “that” correct (sensor radius and z position), but should be minor


• No half-barrel structure introduced. All the components are independent and have the 
same center reference, the trackerenvelope 
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“si_support_inner_skin” is not shown
2 BEX-cable rings for each side seem to be merged into 1

X

Y

Z
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`

• Ladder within the peek is composed of 4 ladder_volume + 2 ladderext_volume

INTT Geant4 original status - ladder within peek
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ladder_volume x 4
Each ladder_volume contains: 

part of stave + part of HDI + sensor glue + chips + sensor
ladderext_volume x 2 
b/w active area and the stave peek

ladderext_volume
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`INTT Geant4 original status - ladder within peek
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• Ladder within the peek is composed of 4 ladder_volume + 2 ladderext_volume

ladderext_volume
b/w active area and the stave peek

length: 7.622 mm

In G4

By drawing

The gap b/w the sensor and peek : 0.8 mm
The length of ladderext_volume is overestimated (possibly mimicked to the peek region when designed)
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`

• Peek region: stack with stave peeks and metal support rings

• Geant4 approach: introduce the rings with different materials to mimic the reality

• Metal ring for support structure & CF ring for stave peeks

INTT Geant4 original status - peek region
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Metal ring to hold the ladders
End ring

Peek

Metal ring to hold the ladders
Purple: metal

Grey: carbon fiber
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`

• Peek region: stack with stave peeks and metal support ring

• Geant4 approach: introduce the rings with different materials to mimic the reality 

INTT Geant4 original status - peek region
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Length of metal (purple) ring: 15 mm
Length of CF (grey) ring : 10 mm

R
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Z

Ladders

The lengths of both types of rings is expected to be 15 mm. Will confirm with Dan Caca

Ideal geo., ladders have no overlap with metal ring

Metal ring
CF ring

Ladders may overlap with metal ring if the radius were changed 
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`Suggestion from tracking group
• Introduce the “half-barrel” structure

• Put everything in a new introduced half_barrel_volume 
• Introduce the systematic offset of the two barrels 

• Pros: no additional overlap errors because of the barrel displacement 

• Cons: 

• Content of half_barrel_volume should have: 

• 28 ladders, half CF ring, half metal ring and half CF support skin, etc.


• Have to perform a major surgery to change almost the whole structure of the code 
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`Suggestion from tracking group
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trackerenvelop volume trackerenvelop volume

New centers of new volumesComponents share the same 
center with mother_volume

trackerenvelop volume

Original setup Tracking group suggestion:
half-barrel introduction, and change the half-barrel position afterwards

Doable, won’t be too accurate and time consuming

X

Y

Still overlap?
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`Direction of survey implementation 
• Survey provided by Joseph can provide


1. Sensor position w.r.t. sPHENIX coordinate (224 sensors x 6 DoF)

2. Ladder position w.r.t. sPHENIX coordinate (56 ladders x 6 DoF)

- Review of the goal: reproduce the opening 


• Plan 

1. Correct the length and position of ladderext_volume, 7.622 mm → 0.8 mm

2. Correct the length and position of CF ring, 10 mm → 15 mm

3. Correct the position of metal ring, make it attach to the ladderext_volume

4. Modify the position XY and rotation about z axis of all ladder_volume and 

ladderext_volume by the survey data

5. Modify the center positions of the metal and CF rings in XY plane
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`Current status
• ladderext_volume correction done

• End (metal and CF) ring correction done

• Able to load the survey geometry and change the ladder XY position and rotation about z
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Survey geo.Orignal Post correction

ladderext_volume
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`Current status
• ladderext_volume correction done

• End (metal and CF) ring correction done

• Able to load the survey geometry and change the ladder XY position and rotation about z

• Have the overlap errors b/w ladders
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Ideal geo. Survey geo.

Survey geo.

No more overlap errors b/w ladderext_volume and end rings
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`Todo list for G4 survey implementation
• Address the overlap errors b/w ladder_volume

• Calculate the radius of the survey ladders

• Survey data confirmation with Joseph

• Optimize the radius correction of the survey data


• Contact with Daniel Caca to understand the final design supporting ring, and the real 
shell close situation


• Calculate the overall displacement of all ladders to modify the center positions of all the 
metal and CF rings  
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`Summary for the G4 survey implementation
• The current method seems to be most efficient way to achieve to goal 
• It may not and shouldn’t be the final version for the diverse sPHENIX analyses

• The sensor translation and rotation were not yet included

• The objects with the G4Tube structure may have to be modified
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`Streaming readout
• The overview slide of sPHENIX streaming readout by Jin
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https://indico.bnl.gov/event/21874/contributions/87816/attachments/53010/90683/sPHENIX%20SRO%204.pdf
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`

• The overview slide of sPHENIX streaming readout by Jin
Streaming readout
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0.1 GB/s, the current estimation 
by the tracking group 

Talked to Jin Huang, it seems to be fine if INTT generates ~10Gbps (1.25 GB/s) of data,  according to 
the sPHENIX computing plan

It might be a problem for the case of 10 GB/s 

https://indico.bnl.gov/event/21874/contributions/87816/attachments/53010/90683/sPHENIX%20SRO%204.pdf
https://indico.bnl.gov/event/6659/attachments/24314/52851/sPHENIX_SWTF_4.pdf


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
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`
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`
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