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Excellent progress in analysis of Run-2 data  

 
•  100 public results (60 papers) with complete Run-2 pp dataset, 139 fb-1 
    https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ResultswithData2018 
 
•  11 public results (  4 papers) incl. the 2018 Heavy Ion data, 1.7 nb-1 

    https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HeavyIonsPublicResults 
 
•  37  ICHEP 2020 Conference contributions            
    https://atlas.cern/updates/atlas-news/summary-ichep-2020 

In Run 2 (2015 � 2018):  
 
Delivered:  156 fb-1  
 
Recorded:  147 fb-1 

(Data taking efficiency  94.2%) 
 
Good for Physics: 139 fb-1 

(Efficiency 94.6%, à high data quality) 

pp 

Slide from Karl Jakobs



Highlights of Physics Result
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ATLAS - this result
Statistical Uncertainty
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sign of H→μμ

Precision improves everywhere

test of lepton universality 
←long standing issue solved
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Observation of the γγ à WW process   
•  Production through trilinear and quartic gauge-boson interactions (Born level) 

       à test of SM gauge structure, sensitive to anomalous gauge-boson interactions 
•  Search for WW à eν µν signature  
       (e-µ vertex,  pT, ℓℓ > 30 GeV,  no add. charged particle activity Ntrk = 0)  

σfid           =  3.13  ±  0.31 (stat)  ± 0.28 (syst) fb 

(σfid
theo  =  2.1 ± 1.1 fb     /    2.6 ± 1.3 fb)  

 
Obs. (exp.) significance:  8.4σ   (6.7σ) 

ATLAS-CONF-2020-038 ATLAS-CONF-2020-038 

Run-1 evidence of photon-induced WW production in pp collisions 
has turned into observation 
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Research with COVID-19
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Kerstin Lantzsch (University of Bonn) 16

M-Weeks in Pictures

12.10.2020

Kerstin Lantzsch (University of Bonn) 17

M-Weeks in Pictures

12.10.2020

LS1 M1

M2 M3

Milestone Weeks
• M weeks used to recommission the detector

• Main playground for the integration of the different 
subdetectors in the Trigger-DAQ and perform stress test of the 
read-out and detector control infrastructure

• Crucial activity for the training of new experts that will operate 
the detector in the next years

• In 2020 4 M-Weeks carried out
• M1 to M3 fully from remote with good participation but difficulty 

to train new experts
• Technical goal achieved 

• sustained read-out rate of ~100 KHz with new TDAQ 
release

• LAr and L1Muon Phase-I segments integrated and read-
out

• M4 ended last Friday with experts and trainees 
present in the ATLAS Control Room (ACR) under strict 
ANTI COVID-19 measures

• BIS7/8 segment integrated
L. Pontecorvo (CERN)

11Remote participation to M3-week

In person participation to M4-week

Kerstin Lantzsch (University of Bonn) 17

M-Weeks in Pictures

12.10.2020

LS1 M1

M2 M3

LS1 View at the global DAQ testing

LS2 July 2020

LS2 October 2020

completely remote

in person  participation with 
anti COVID19 measures



Japanese Phase-I Activities

❖ Consolidation of Pixel and SCT 

❖ Phase-I upgrade 
‣ Muon trigger 
‣ LAr trigger

5



 New Small Wheel (NSW)
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L1 Muon Endcap Trigger in Run-3  3
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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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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.

2

η=2.4

η=1.0

η=1.3

TGC Big WheelNew Small Wheel
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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

old Small Wheel to surface

New Small Wheel

L. Pontecorvo (CERN)

18
March 15 status: Building 191

Atlas Weekly March 31 S. Zimmermann 4

Feb 27: Sector 14 installation and positioning

However, things did not stop there: 
Had previously already decided that we would dismount sector 12 once more, and replace 
its Micromegas double wedge, since the chambers were among the very first built, and 
fƌom befoƌe ǁe had ƵndeƌƐƚood ƚhe HV iƐƐƵe ǁhich had ƉlagƵed ƵƐ foƌ Ɛo long ͙͘

February 2020

September 2020

• Huge progress in all areas:
• Excellent ramp-up of activities after lock down

• 7/8 small sectors mounted on the support structure

• All Chambers for NSW-A at CERN

• Chamber production for NSW-C progressing on all

sites (but with delays due to COVID restrictions)

• Wedge integration at CERN progressing at full speed

both for MicroMegas and for sTGC

• Demonstration of MM+ sTGC stage-0 trigger

• Commissioning is progressing but needs to speed-up
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September 2020

• Huge progress in all areas:
• Excellent ramp-up of activities after lock down

• 7/8 small sectors mounted on the support structure

• All Chambers for NSW-A at CERN

• Chamber production for NSW-C progressing on all

sites (but with delays due to COVID restrictions)

• Wedge integration at CERN progressing at full speed

both for MicroMegas and for sTGC

• Demonstration of MM+ sTGC stage-0 trigger

• Commissioning is progressing but needs to speed-up

February 2020 September 2020

New Small Wheel 
being constructed



Japanese Activity for NSW
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New trigger logic 
boards to cope with 
NSW were installed. 
Commissioning in 
progress.

New Sector Logic board

New Sector Logic board 14

 

 

FPGA
Kintex-7
XC7K325T

2x G-Link inputs
from TGC EIL4 chambers

12x G-Link inputs
from TGC BW HPT

G-Link Receiver chips
Agilent

HDMP-1034A

12x GTX outputs
(2x to MuCTPi, 10 spares)

12x GTX inputs
Endcap:          
- 6x from NSW  
- 6x from others

Forward:          
- 8x from NSW  

VME bus

Ethernet PHY chip
MICROCHIP

LAN8810i-AKZE

BPI Memory
Micron Tech.

JS28F256P30TFE

CPLD
CoolRunner II

XC2C256

RJ45 to SROD

16 pins flat cable
from/to TTC-Fanout board

LEMO IN/OUT
(to burst stopper etc.)

12 layers: 6 signal layers,  
6 plane layers for power and ground 

board material: FR4

PCB design

■ UpgradeのメインはSector Logicの変更。 
◆ 多くのDetectorからのInput（GTX@6.4 Gbps） 
◆ 豊富なFPGAリソース。読み出しはSLB ASIC → SiTCPで。 

■ ~100枚近いボードの生産＋テスト完了 
◆ SiTCP周りに数枚問題が出ている？（原因調査中） 
◆ Ready for installation
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L1 Muon Endcap Trigger in Run-3  3
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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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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.

2

η=2.4

η=1.0

η=1.3

TGC Big WheelNew Small Wheel

real

Tile Calorimeter

fake
EI BIS 7/8 

◆ 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



Japanese Activity for LAr Trigger

❖ Backend LDPB board 
‣ Installation, cabling and commissioning 
‣ Firmware development & energy calculation 
algorithm

8

On-detector
backend LDPB board



Phase-II Upgrade Status
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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

10

3

•Side 0, 1䛿link 0,1と䜒呼䜀䜜䜛。
•Offlineで䛿Barrel番号䛿0-3、Disk番号䛿0-8であ䜛。

 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 
‣ Sensor 

๏ Final Design Review (FDR) finished 
→ final design work at the HPK is on going 

‣ Bump bonding 
๏ Market survey is on going 
→ Japanese group assembles modules and 
inspects bump connectivity 

‣ Module assembly, QC/QA 
๏ In preparation of mass-production and testing 

❖ Strip 
‣ Sensor production, QC/QA

11



Pixel Module Assembly and Testing

12



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

❖ Preproduction is finished 
❖ Testing indicates no issues 

❖ Japan is ready for large scale 
(~7,000 sensors) mass-production 
←waiting for the PRR

13

Setup @ HPK CR
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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

14
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M1 Triplet (1/24)
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Total:2090 channels

Total:   192 channels

Endcap: 
84 ASD boards
32 ASD boards
Forward: 
21 ASD boards
4 ASD boards

Endcap: 
160 ASD boards
80 ASD boards

Forward: 
32 ASD boards
8 ASD boards

6 ASD boards
6 ASD boards

M2,M3
SPP board

MDT
Trigger 

Processor

MUCTPI

FELIX

64
64
64
64
64
64
206
64

220
64

250
64

64
64
64
64
64
64
206
64
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64

on-detector off-detector

Optical fiber

Copper cable

TDAQ
server

DCS

ATCA Self 
Manager

NSW TILE BIS78

18 PS boards

11 PS boards

1 PS board

M1
SPP board

Endcap
Sector Logic

36 Rx
18 Tx

22 Rx
11 Tx

4 Rx
1 Tx

1 Tx

1 Tx

6 Rx 2 Rx 2 Rx

6 or 8 Rx

4 Tx

4 Tx
1 Rx

6 or 8 Tx

Ethernet

IPMI

Ethernet

FANOUT

2 Tx
2 Rx

1 Tx
1 Rx

1 Tx
1 Rx

GbE SW-Hub

GbE SW-Hub

GbE SW-Hub

2 JATHubs

JATHub

JATHub

outer segment
inner segment



TGC Frontend Boards

❖ Both prototypes in hand, and inspection on going 
‣ final versions of prototype will be produced in JFY 2020 

❖ Mass-production of Patch Panel ASIC finished

15

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



Sector Logic Board
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24 lane optical system 
(12 Rx + 12 Tx) 
x30 data transmit rate 
(comparing with current system)

High performance FPGA 
（XCVU13P） 
with x10 larger resources  
(comparing with current FPGA) 

MPSoC FPGA

For complex trigger algorithm
To control/monitor system

For x30 data transmit rate 
than current system

❖ Design and parts procurement on going 
❖ First prototype in 2021
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of 16 RRB—26-X-2020: CERN-RRB-2020-094 

• Phase-II Upgrade MoUs: Status of Signing 
o Last updated: 8-May-2020 
• When informed by the office of the DRC 

o Summary 

• 70% of all MoUs signed 
• Representing 62% of the total CORE value 

o HGTD MoU in first quarter 2021

15

Signed
Unsigned

Funding Agency TDAQ ITK Pixel

ITK Strip & 
Common 

Items LAr Tile Muon
Common 

Fund
Argentina 50 50
Armenia 50
Australia 50 50 50
Austria 40 50
Azerbaijan 50
Belarus 40 40
Brazil 40
Canada 50 50 50
Chile 40 50
China NSFC+MSTC 40 40 40
Colombia 40 50
Czech Republic 50 50 50 50 50
Denmark 40 40 50
France IN2P3 50 50 50 50 50 50
France CEA 50 50 50 50 50
Georgia 50 50
Germany BMBF 50 50 50 50 50 50 50
Germany DESY 50 50
Germany MPI 50 50 50 50 50 50
Greece 40 40 40
Hong Kong 50 50 50 50
Israel 50 50 50
Italy 40 50 50 50 50 50 50
Japan 40 40 40 40 50
Morocco 40
Netherlands 50 50 50 50 50
Norway 50 50 50
Poland 40 40 40
Portugal 50 50 50
Romania 50 50 50
Russia 40 40 40 40 40 40
JINR 50 50 50 50 50
Serbia 50
Slovak Republic 50 50 50 50
Slovenia 50 50
South Africa 50 50 50
Spain 40 40 40 50
Sweden 50 50 50 50
Switzerland 50 40 50 50
Taipei 40 50
Turkey 40 40 40
United Kingdom 50 50 50 50
USA DOE 40 40 40 40 40
USA NSF 40 40 40 40 40
CERN 50 50 50 50 50 50 50

TDAQ ITK Pixel

ITK Strip & 
Common 

Items LAr Tile Muon
Common 

Fund
Signed 16 11 18 9 12 9 35
% signed 62% 69% 72% 75% 75% 53% 78%
CORE value signed (kCHF) 26'187 30'228 46'468 18'035 8'274 15'069 17'443
% CORE value 59% 63% 62% 64% 71% 52% 71%

ATLAS Upgrade Status Report 2020 – 2021
Slide by David



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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Conclusions

❖ Good progress in ATLAS 
‣ Physics analyses yield many interesting results 
‣ Phase-I upgrade on going 

❖ Japanese contributions to : 
‣ Various physics analyses 
‣ Phase-I trigger upgrade including NSW 
‣ Phase-II Japanse contributions 

๏ Pixel in preparation for production, finishing R&D 
๏ Ready for procurement and testing of Strip sensors, 
waiting for Production Readiness Review 

๏ Muon trigger development (and procurement) in 
good shape 
• so far almost independent work without influence 
of the delay due to COVID-19
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