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ATLAS Japanese Activities 

❖ Operation & Physics 
‣ Pixel, SCT, LAr, TGC 

❖ Phase-I upgrade 

❖ Phase-II upgrade
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Selected Topics from Operation
❖ SCT 
‣ 20% of Barrel module produced by Japan 
‣ Leading role of operation 
‣ many Japanese Run coordinators  
• M. Morinaga 2020 July - now 
• S. Hirose 2019 Jan - 2020 June 
• K. Mochizuki 2018 Jul - 2018 Dec 
• H. Otono 2017 Jan - 2017 Oct

lead run2 
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Japanese Phase-I Activities

❖ Consolidation of Pixel and SCT 

❖ Phase-I upgrade 
‣ Muon trigger 
‣ LAr trigger
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Muon Trigger for Phase-I
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L1 Muon Endcap Trigger in Run-3  3

2 4 6 8 10 12 14 16 18 20

2

4

6

8

10

12 m

0

Large (odd numbered) sectors 

BIL

BML

BOL

EEL

EML EOL

EIL

CSC

1 2 3 4 5 6

1

2

3

4

5

6

EIL4

0

1 2 3 4 5 6

1 2 3 4 5 6

TGCs

1

2

3

4

5

1

2

3

End-cap

magnet

RPCs

y

z

1

2

Small (even numbered) sectors 

EES

EMS
EOS

RPCs

y

2 4 6 8 10 12 14 16 18 20

2

4

6

8

10

12 m

0

BIS

BMS

BOS

EIS

CSC

0

TGCs

1

2

3

4

5

1

2
End-cap

magnet

 z

1

2

3

4

5

6

1 2 3 4 5 6

1 2 3 4 5 6 BEE7 8
1 2

1 2 3 4 5 6

2

1

Figure 2: Schematic side view of the ATLAS muon spectrometer depicting the naming and
numbering scheme; top: sector with large chambers; bottom: sector with small chambers.
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Figure 2: Schematic side view of the ATLAS muon spectrometer depicting the naming and
numbering scheme; top: sector with large chambers; bottom: sector with small chambers.
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◆ Trigger scheme overview 
‣ TGC BW hit position defines the RoI, which will be the trigger seed. 
‣ TGC Big Wheel local dR/dPhi coincidence logic calculates the pT of the track.  
‣ Additional inner information is used to reject fakes, and also to re-calculate the pT
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Overview ~Run3 開始に向けて~
•Run3 に向けた準備の最終局面にいます。
• 新バックエンドシステムの導入によるトリガーパスの大改造の最終段階

• ハードウェア・ソフトウェアのインテグレーション・統合試運転を戦略的に遂行中。
• 「状況を見極めたタイムリーなアクション」を実現するために知恵を出し合っています。
• Run3 Day 1 での安定運転の実現！スムーズな Run3 データ解析への以降の実現！
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Run3 に向けた研究課題(1)
•オンサイトでのミューオントリガーの運転・保守

• USA15 での現場課題
• SBC CPU の交換
• 他システムとの情報のやりとりのための
ファイバー敷設とその試験 (MUCTPI, NSW)
• NSWのファイバー敷設が完了すると、新システムの
ためのインストレーションは全て完了！

• 実機フルシステムを使った他システムとの試験・
Commissioning が重要なフェーズに移行していきます

• UX15 での現場課題
• (old) SW 退役に関連した
信号ケーブルの切断・除去

• 検出器交換のための “Big Wheel Open” に
関連したケーブルの退避、及び回復
• Wheel をまたぐケーブル群を全て抜いて、
安全なところに退避させて、完璧にさし直す。

• 限られたオンサイトの研究者の尽力により、大事な現場での
保守作業を（なんとか）回すことができています。
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built by Japan



Muon Trigger Commissioning
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Overview ~Run3 開始に向けて~
•Run3 に向けた準備の最終局面にいます。
• 新バックエンドシステムの導入によるトリガーパスの大改造の最終段階

• ハードウェア・ソフトウェアのインテグレーション・統合試運転を戦略的に遂行中。
• 「状況を見極めたタイムリーなアクション」を実現するために知恵を出し合っています。
• Run3 Day 1 での安定運転の実現！スムーズな Run3 データ解析への以降の実現！
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Phase-II Upgrade
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Strip(ITk)        Pixel(ITk)            Muon             LAr Calo.           Tile Calo.          TDAQ

Tracker Replacement

Electronics 
replacement 
• LAr 
calorimeter 
• Tile 
calorimeter 
• Muon

Trigger & DAQ 
Upgrade

Red : contribution 
by KEK/Japan



Silicon Tracker (ITk)

❖ Totally new detector 
❖ Area 
‣ Pixel 2.7m2 → 13.5m2 
‣ Strip 62m2 → 165m2 

❖ The number of channels 
‣ Pixel 90M → >5G 
‣ Strip 6M → 60M
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•Side 0, 1䛿link 0,1とも呼䜀れる。
•Offlineで䛿Barrel番号䛿0-3、Disk番号䛿0-8である。

 14Markus Elsing

The "ITk Layout"

๏ Finer 
•Pixel size　
50×400μm2→50×50μm2 
•Strip length  
20cm → 2.4cm (shortest) 

⇒ faster data transfer 
๏ Radiation harder 
• Innermost　1×1015 neq/cm2 
→ 2×1016 neq/cm2

Current Layout
ITk Layout



Japanese ITk Activities

❖ Pixel 
‣ 2200 Outer Barrel/EndCap modules 

๏ ~ 25% of total 
‣ Sensor 

๏ Placed order for pre-production 
‣ Bump bonding studies on-going 
‣ In preparation of mass-production of module 
assembly 

❖ Strip 
‣ Sensor production, QC/QA 

๏ A half of Barrel 
๏ Started production
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Pixel production

Sensor Assembly

QA/QC

Transport Installation

Japan activities CERN activities

Module Transport Box

Operation

~2,200 modules 
from Japan

Hybridization

The Challenge : 5 modules / day 
more than 2200 modules (including spares) in two years



Silicon Strip Sensor
❖ A half of barrel sensors will 
be procured and tested by 
Japan 

❖ Production started!! 
❖ Testing indicates no issues 
❖ Issue of production rate at 
HPK was solved 

❖ Testing results and images 
are recorded
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Endcap Muon Trigger Upgrade

❖ New trigger uses informations from 
‣ Outer segment by TGC 
‣ Inner segment by NSW, BIS7&8, Tile Calorimeter 

❖ Japanese group develops and build three types of 
boards; PS board, JATHub board, Sector Logic board
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TGC Frontend Boards
❖ Prototyping finished 
❖ Procurement of PS board parts on-going 
❖ Some issues in getting the electronics parts 

❖ Mass production of JATHub board will start in this year 
❖ Tendering in final stage
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PS board  
• identify BCID and 
• send all TGC hit information 
to the backend module 

JATHub board  
• monitor and control 
FPGAs on PS board

Patch Panel ACIS 
for PS board



Japanese Funding Situation

❖ 2019 : Budget framework “Particle physics with the High-
Luminosity Large Hadron Collider (HL-LHC)” is approved 
‣ Budget request (KEK→MEXT→MOF) for each single year 
‣ FY2021 request now in MEXT→MOF 

๏ Actual budget size determined at the end of year 

❖ So far no problems to fulfill the MoU share (although signing 
is not yet…) 
‣ In my personal impression, expect no serious problems in 
coming years
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FY2022

This is the slide I showed last year, i.e. the situation same 
as last year ←  strong support from KEK and MEXT



Conclusions

❖ Japanese contributions to : 
‣ Operation 
‣ Phase-I trigger upgrade including NSW 
‣ Phase-II Japanse contributions 

๏ Pixel in preparation for production, finishing R&D 
๏ Strip sensor production started 
๏ Muon trigger development in good shape 

๏ Very close to start the production 
๏ Difficulties in procurement of electronics parts
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