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Proposed plan for INTT Publications
Topics Target Journal Leading Author Timeline Remaining Issues 

Bus Extender 
(Electric) 

The Japan Institute of 
Electronics Packaging

Takashi Kondo 
(TIRI)

2022/May
→ published 

Aug. 2022

To be announced from 
Takashi later

2021 Beam 
Test

ELPH Ann. Rprt. Genki/Cheng-
Wei/Yuka

2022/Winter Efficiency
(Thick tail by MC, BG 

contamination)2021 Beam Test NIM 2023/Winter

Bus Extender
(Mechanical)

NIM Takashi 2023/Winter
Final evaluation of the 

yield rate

INTT Ladder NIM Itaru 2023/Winter
Mirco-Coax Conversion 
Cable/(Commisioning*)

INTT Barrel NIM Itaru/Rachid 2024/Summer Barrel

2220421_StuffMeeting.pptx Plan discussed in INTT Stuff meeting on April 21, 2022



Proposed plan for INTT Publications (Update)
Topics Target Journal Leading Author Timeline Remaining Issues 

Bus Extender 
(Electrical) 

The Japan Institute of 
Electronics Packaging

Takashi Kondo 
(TIRI)

2022/May
→ published 

Aug. 2022

To be announced from 
Takashi later

2021 Beam 
Test

ELPH Ann. Rprt. Genki/Cheng-
Wei

2022/Winter ADC distribution, 
Resolution, Efficiency, 

cluster size2021 Beam Test NIM 2025/Summer

Bus Extender
(Mechanical)

NIM Takashi 2025?
Final evaluation of the 

yield rate

INTT Ladder NIM Itaru 2025/Winter Ladder, BEX, CC, ROC

INTT Barrel NIM Itaru/Rachid 2025/Summer

Felix, mechanical structure, 
cooling/power system, 
dead region, S/N, vtx
reconstruction, etc.
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Bus Extender Published Paper 

• Only Japanese authors 
(Students involved in R&D 
~2021)

• Focus on electrical property of 
the bus extender

• Mechanical property such as 
radiation hardness or mass 
production technologies are to 
be discussed in other NIM 
paper. 4



2021 Beam Test Results 

Three leading authors: Genki, Cheng-Wei, 
Yuka for their major contribution to the 
analysis

DAC Scan→

→ Detection Efficiency ~ 99%

Coarse introduction of INTT→
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Ladder NIM Status • 1st Release on Jan.3rd 2025

• Author list: INTT collaboration 
up to ~2024.  

• Scope of the Paper
• Design of the ladder. 
• Excluding the beam test 

performance. 
• Barrel is not included. No 1008 

commissioning neither.

• Under development by Itaru in 
overleaf

https://www.overleaf.com/projec
t/63680cb8918e6f1961ae3972
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Scope of Ladder NIM 

Contents

• Introduction
• HPK Silicon Sensor
• FPHX Chip (short ver.)
• HDI
• Carbon Fiber Stave
• Bus Extender
• Conversion Cable
• ROC
• Felix 

Focus

• Dimensions
• Channels
• Structures
• Electric Properties
• Material (Radiation Length)
• Radiation Hardness
• Performance
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dN/deta Physics Paper
𝑑𝑁𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒

𝑑𝜂
=

1

𝑁𝑒𝑣𝑡
⋅
1

Δ𝜂
⋅ 𝑁𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒(𝜂)

𝑁𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒 𝜂 =
𝑁ℎ𝑖𝑡𝑠−𝑁𝑏𝑔

𝜀𝑎𝑐𝑐⋅𝜀𝑒𝑓𝑓
for each η range 

Signal extraction from data

𝑁ℎ𝑖𝑡𝑠 −𝑁𝑏𝑔 ≅ 𝑁ℎ𝑖𝑡𝑠 ⋅ 𝑓𝑏𝑘𝑔

Data analysis

• 𝑁ℎ𝑖𝑡𝑠 = 𝑁𝑡𝑟𝑎𝑐𝑘𝑠 𝑜𝑟 𝑁ℎ𝑖𝑡𝑠 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝜂 𝑏𝑖𝑛

• 𝜂 = 𝑡𝑟𝑎𝑐𝑘/𝑐𝑙𝑢𝑠𝑡𝑒𝑟 position from (X-Y-Z)-vertex

• 𝑁𝑏𝑔 = 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 𝐵𝐺 𝑢𝑠𝑖𝑛𝑔 𝑑𝑎𝑡𝑎 𝑎𝑛𝑑 𝐵𝐺

• Random BG and BG from decay (long-lived) 

• if relative fraction of S/N is known, It is OK

• Data QA is necessary

Detector acceptance and efficiency 

𝜀𝑎𝑐𝑐 ⋅ 𝜀𝑒𝑓𝑓

MC (SIM)

• Can be determined with hot&dead and alignment.

• Occupancy effect (by multiplicity) needs to be 

studied with centrality

• Good to check it by data
8

𝜀𝑒𝑓𝑓 : Ideally to be evaluated by 

1008 barrel from the 
commissioning. This is not easy 
with only 2 INTT layers. One 
idea is to quote 99.6% from 
published 2021 beam test NIM.

→Ideally, NIM should be published before dN/dh
paper



Scope for the Barrel NIM

Contents
• Introduction

• Barrel 

• LV/Bias power system
• Cooling System and heat 

removing performance

• ROC
• Felix
• RC-DAQ

Beam Commissioning
• # of live channels
• Timing resolution (multiple Felix)

• DAC Scan

• Signal to noise ratio
• Efficiency
• Half entry?

• Clustering

• Tracklet
• Z-vertex reconstruction performance

dN/dh paper?
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