
Discussion/Conclusion in the Software meeting
• My message: It’s doable and takes 5-6 weeks, which is much shorter than my initial estimation of 3 months, 

but we, the INTT group, are busy with the commissioning.

• Short-term goal: Introducing the gap between the INTT half-barrels. 

It means position modification for the silicon sensors, etc., does not need to be done right now because 
misalignment correction probably includes the modification.


• (INTT group has to make an analysis node about the survey studies) (the statement may not be made)

• Joseph tries to add half-barrel volume so that position modification for half-barrels can be made easily.

• Hao-Ren (MIT, MVTX) is interested in the survey geometry implementation to the simulation.
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INTT Geometry: Implementation
Person in charge:

• Takahiro Todoroki (RBRC, ?—Mar/2020)


• Genki Nukazuka (RIKEN/RBRC, Apr/202—current)


Presentations at the Software&Simulation meeting

• Jul/07/2020: φ offset


• Aug/04/2020: Major updates on the INTT ladder, Bus extender implementation


• Sep/27/2020: φ offset


• Feb/08/2021: New end ring (at the tracking software meeting)


• Jun/29/2021: Status report


• Oct/26/2021: Status report 


• Nov/02/2021: Calibration software developments


• Nov/16/2021: The inner&outer CFRP skins


• Nov/30/2021: The service barrel and the support tube, Bus extender modification


• Dec/14/2021: Status report 



Current INTT Geometry
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Current INTT Geometry

INTT ladders covered by Outer&Inner skins

Outer skin (CFRP)

Inner skin (CFRP)

Outer skin (CFRP)



Current INTT Geometry
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Current INTT Geometry

Cross-section of the INTT ladders Glue (silver) , 14 or 50 μm thickness
HDI copper, 37.6 μm thickness
HDI kapton, 380 μm thickness

flat CFRP plate, 300 μm thickness

Silicon sensor

formed CFRP, 300 μm thickness

Cross-section of an INTT ladder



The geometry codes
Geometry description: 

coresoftware/simulation/g4simulation/g4intt/PHG4InttDecector.cc & .hh

Parameters for the geometry: 

coresoftware/simulation/g4simulation/g4intt/PHG4InttSubsystem.cc & .hh

The size of materials is hard-coded.



for(  loop over INTT inner/outer barrels              ){ 
for( loop over the inner/outer layers                           ){ 

1. Making volumes of the silicon sensors, FPHX chips, HID, etc. 

2. Putting the material volume to a ladder volume 

3. Putting the ladder volume at the requested φ and z 

} 
} 

- Making volumes for the support structures, etc 
- Putting these volumes in the requested position

The geometry codes: How the geometry is constructed
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piece of codes, for example



Survey information
Survey Information in GitHub

The position of the points on a ladder was measured.

→ Relative position of the silicon sensors in the ladder.

Camera

↓

https://github.com/sPHENIX-Collaboration/INTT/tree/main/general_codes/josephb/codes/intt_alignment


Survey information
Survey Information in GitHub

Another survey gives information on the relative position of a ladder in the INTT half-barrel.

https://github.com/sPHENIX-Collaboration/INTT/tree/main/general_codes/josephb/codes/intt_alignment


Survey information
Survey Information in GitHub

I heard another survey after installing the INTT barrel to IR. But I don’t 
know the details. We, the INTT group, have to make an analysis node to 
summarize all surveys in 2023.

https://github.com/sPHENIX-Collaboration/INTT/tree/main/general_codes/josephb/codes/intt_alignment


Survey information
Survey Information in GitHub

Joseph made conversion parameters for each 
silicon sensor using all survey information. We 
can apply it to make the survey geometry from 
the ideal geometry (correct?).
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https://github.com/sPHENIX-Collaboration/INTT/tree/main/general_codes/josephb/codes/intt_alignment


for(  loop over INTT inner/outer barrels              ){ 
for( loop over the inner/outer layers                           ){ 

1. Making volumes of the silicon sensors, FPHX chips, HID, etc. 

2. Putting the material volume to a ladder volume 

3. Putting the ladder volume at the requested φ and z 

} 
} 

- Making volumes for the support structures, etc 
- Putting these volumes in the requested position

How can we import modification by the survey to the ideal geometry?

active silicon sensor

FPHX

chips cooling


water
cooling


tube

HDI

Rohacell

supporter etc.

Survey modification

The survey modification should be at step 3.

I guess (assuming the person is not me)

• Understanding existing codes: 1 week

• Understanding/Testing the modification: 1—2 weeks

• Implementation of the modification to the geometry: 2 weeks

• Checking the survey geomery: ? (How can we do it?)

• Code review/Pull request: 1 week

→ 5—6 weeks + ? are needed for this topic.

Are modified sensors aligned in a plane?



Summary
• Most of the materials for INTT had been implemented.

• Joseph worked on the position modification of the silicon sensors using the survey information.

• We need to make sure that we have all the survey information.

• It is possible to introduce the survey geometry into the sPHENIX Geant4 simulation, though it takes time.

• INTT group is now busy with ROC reinstallation, ladder tests, and commissioning. We (at least those at BNL) 

should focus on it.


