
Analysis and computing 
activities

*NEW* CC-IN2P3 is now in the T2K Acknowledgments! 
“We also thank […] and the CNRS/IN2P3 Computing Center in France.”
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News from HK Collaboration Meeting
Overview of the cavern excavation

• Excavation steps (brief):
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①アクセス坑道・地下空洞の地質条件を踏まえた施工手᪯・工程により効率的なዮ合施工計画に関する提案 （1὾4）   

（様式１１） 
技術提案 ṟ 付与番号： 

ჄᢊЏǓׅƠሁ工ʙŴǢǯǻǹ׭ᢊሁ工ʙӏびעɦᆰ඼੐Ъሁ工ʙのႸ೅工஖ŴႸ೅ǳǹȈӏびܤμࣱᄩ̬に関する提案 

 

 

 

 

  

ዮӳ施工ᚘဒ 
のコンἍἩト 

【地下空洞ԗᡀの地質】 

地下空洞周辺には、༾᰺岩優Ѭ、˙ᙱ岩優Ѭ、スカルンฆ
し、いẵれも非常に硬質な岩盤で、岩盤等ࠋスカルンが分、נ
級はB級/CH級主体とされており、近傍坑道の坑ُᚇݑではB
級が90％以上を占めている。空洞ˮ置はスカルンฆנ部と4
条のૺ層をᢤけて、༾᰺岩優Ѭと˙ᙱ岩優Ѭに収まるように
配置してあるが、近傍に弱層6条（ᵟ、ᵢ、E、f、h、ᵫ）がנ܍す
る。初期地圧の代ᘙ的な൦࠯面内応力はᙱ҅ᙱḘ東Ҥ東で
あり、地൉変動Ἣクトルの方向とɟᐲしᙜ୺᠆に直交している。
また、ᤲ直ૺ面内ではͨ圧ൔがݱさくᓸしい͞圧をᅆす。 

前੩とẲẺ地質条件 

 面図 東ᙱૺ面図࠯

岩盤物性値の設定 

岩盤等級 B級/CH級 

࢐性係数（Gᵮa） 16 

ἯアἏンൔ 0.2  ɔ

ቬ着力（ᵫᵮa） 4.ɔ  

内部ઊરᚌ（ᶟ） ᵓ  ŋ

 

【ỴクἍス׭ᢊの地質】 

既܍地質評価から前ૺ࠯層よりҤͨ（坑ӝͨ）はᑶ߈᧋ዯ岩

及び༾᰺岩、҅ͨ（空洞ͨ）は変成岩類（༾᰺岩など）が出現

し、アクセス坑道の 86％が B 級相当とЙૺした。 

ᚘဒにဇẟẺᚾᚨᚘ 

前提とした地質条件で地下空

洞のᚾ設計を実施し、Ẹの結

果をもとに施工計画を立案し

た。岩盤物性値は既往の実

績をӋᎋにB級とCH級の中間

値を設定し、ܦ全خ࢐性体と

してৢった。 

ʻ後の調査（岩盤物性の実測や、近

傍の弱層の性状把握）により、岩盤物性

値等は見直され、支保᣽は増減する。 

ドーム部の形状は、外ُ面の与条件

を฼ឱした上で、空洞安定性と施工

数᣽のἢランスをѥ案して設定した。 

 

Ṳ全体工ᆉ 
 

確実に地下空洞の安全性・

安定性を確保しながら42か

月でܦʕする。 

目 標 工 期 48 か 月 に 対 し 、 

6か月の˷ᘽがあり、地下空

洞の安全で確実な施工を実

現するための調査、設計期

間、施工期間にΪ当すること

ができる。 

確実に地下空洞の安全性・安ܭ性を確̬ 

Ṳԉ付コンクリート 

ҽさ 20cm 

Ṳᵮᵱアンカー 

アンカー 2201本 

ዮ延長 0ŋ1ɔ 8m 

ҥˮ 面積導λ力 28ᶉᵬ/m2 

ᚾ設計結果 

地下空洞を環状にӕり׊むٳԗ׭ᢊをέᘍ施工Ẳề地質ᛦ௹を実施し、地下空洞の掘削前に地質を把握Ẳề安全性を確̬Ẳễ

ầỤ施工をᘍạ。Ẹの調査期間を設けるために、アクセス坑道等のӲ施工段階は、࣯ᡮ施工を実施Ẳề工ᆉ・コストを確̬する。 
実現のため 

ドーム部の必要十分な地質情報を
 るためのᛦ௹期᧓を確̬ࢽ

㚵ルートをႺዴ҄ 
㚶׭ᢊを最᩿ૺݱ 

(1)地質ᛦ௹期᧓の確̬ 

施工時のリスクを回ᢤするための最
新のモニタリング技術をᬝ̅した地
 挙動確認をしながらの掘削ޛ

㚾ήἧỳỶἢをဇẟẺऴ҄إ施工 
㙿ɶ᧓ỴἩἿーἓ׭ᢊにợる 

᡿ࡨリスクׅᢤ 

(ᵓ)施工଺のリスクをׅᢤ 

必要十分な地質条件を̅った、施
工時の安全性、長期安定性、経ฎ
性を確保した地下空洞のᚨᚘ支援 

㚹ドーム部掘削前 
㚺όለ部掘削前 
に正確ễ地質条件を੩̓ 

(3)正確ễ地質条件を 
ᚨᚘᎍồ੩̓ 

㚻安ܭ性をᎋॾẲẺьᏑлụ 
㚼ُ᩿࠯๖҄にợる空洞安ܭ 
㚽ἌリЈẲのјྙ҄ 

(ᵒ)安全と目標コスト・ 
工期の両立 

機能・安定性を฼ឱした上で、ドー
ム部の地質調査を合理的に行うた
めのԗᡀ空洞のᣐፗ 

(2)ԗᡀ空洞のஊј෇ဇ 

㚷ドームԗ׊にٳԗ׭ᢊ・ԗᡀ空
洞をᣐፗ

㚸ٳԗ׭ᢊをέᘍ施工Ẳề地質
ᛦ௹に෇ဇ 

Vertical shuft

Cavity for the water system

Circular tunnel

Approach tunnels

Access tunnel

Main cavern

Main cavern

アプローチ坑道1
=384,548

76,00030,000

106,000

アクセス坑道
=1,873,488

13,488

30,000

200,000

30,000

20,000 180,000 20,000

75,000

20,000 180,000 20,000

30,000

20,000

30,000

20,000

25,000130,000180,000

200,00030,000

180,000

30,000

180,000

30,000

200,000

200,000 200,000 200,000 200,000 200,000 200,000 175,000

EL=550.500

EL=526.500

EL=502.500

EL=477.500

4
,
8
9
8

アプローチ坑道4
=516,957

ｱﾌﾟﾛｰﾁ坑道_1

ｱﾌﾟﾛｰﾁ坑道_2

ｱﾌﾟﾛｰﾁ坑道_3

ｱﾌﾟﾛｰﾁ坑道_4 EL=484.173
(-370mL)

9.99%

12
%

12%

10%

5%

5%
10%

EL=480.500
(-370mL)

回転場付き待避所

拡幅区間

3
6
,
7
8
7

LEVEL

LEVEL

LEVEL

EL=540.280

EL=516.796
EL=520.232

EL=529.883

EL=531.239

LEVEL

LEVEL

L
=
1
4
,
4
9
7
m EL=548.377

(-300mL坑道)

L
=
6
,
0
6
7
m

EL=617.300

EL=594.760

EL=554.740

EL=552.760

EL=567.820

EL=567.220

EL=566.620

EL=579.700

EL=594.160

EL=593.560

EL=608.620

EL=606.640

EL=617.800

EL=617.200

3% 2%

6.6%

6.6%

6.6%

6.6%

6.6%

3%3%

3%3%
EL=581.680

6.6%

4.521%

4.521%

4.521%

3%

EL=551.731
(-300mL坑道)

EL=540.880

1/　　　 A3
V=1:800 H=1:4000   A1

縮　 尺

－

図面番号

訂　 正

・  　　・

・  　　・

・  　　・

・  　　・

・  　　・

特記事項 業務名称 工事名称

東　電　設　計　株　式　会　社
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部長

全体計画縦断図 3
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Overview of the cavern excavation

• Excavation steps (brief):

!4

04_0ᵑ 

p. � 
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間、施工期間にΪ当すること

ができる。 
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News from HK Collaboration Meeting
Presented June 29th 2023



Generic fitter for Upgraded Near Detector Analysis Methods developed by A. Blanchet

  Much faster fitter than current T2K tools, much more flexible to include new data samples

   Essential for exploiting ND280 Upgrade physics (and sparing CPU)! 

Full validation by Vlada for OA2022 done at CC-IN2P3

 Will be used for next round of T2K-II/HK oscillation analysis

 Official tool for ND Xsec analyses

 Interest from other collaborations (ICARUS, DUNE…)


Gundam is the typical example of development done at LPNHE that can be used in both T2K and HK!


→

→
→
→
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ND280 Analysis with aaaaaaaaaaaaa

Adrien B. (ex-postdoc ANR/SU Emergence), Ulysse V. (PhD SU-IPI), Vlada Y. (PhD IN2P3)



New features:

- New multi-ring sample 

- 41 new systematic parameters!

- New treatment of removal energy :


νμ cc 1π

Eb

ECCQE
rec =

m2
p − (mn−Eb)2 − m2

l + 2 (mn−Eb) El

2 (mn−Eb−El + pl cos θl)
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T2K Oscillation Analyses
OA2022: 6 samples joint-analysis OA2023: Run 11 statistical update

Lucile M. (PhD SU)
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Lot of studies done for T2K Oscillation Analysis at CC-IN2P3! 
Upcoming OA analysis will be from CC-IN2P3!
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Sensitivity studies for the HK long baseline program

Upgraded ND280+IWCD Updated sensitivity studies with:

- T2K 2018 2020 inputs (new neutrino interaction model)

- Valor P-theta framework (used for T2K OA)

Status:

- Validation of P-theta framework for HK-LBL

- Updated estimations of sensitivity to oscillation parameters

- Writing first technical note for HK-LBL sensitivity studies

- New plots should be officialised at the current CM

Claire D. (PhD X) & Ulysse V. (PhD SU-IPI)

Future plans: 
- Finer studies of systematic effects

- Add atmospheric neutrino samples

- Include IWCD systematics parametrisation

@CC-IN2P3!

=
=



WCTE as testbench for HK reconstruction

• Use of existing WCTE simulation framework (WCSim)

• Precursor of modernized HK GHOST simulation framework

• Simulation framework is a must in WCTE/HK reconstruction


fiTQun: minimization algorithm to infer interaction properties (vertex, momentum, PID(s))

• Old implementation: used in SK, refactoring needed

• Detector dependent, requires tunning

• Slow, requires speed-up for HK statistics

• Baseline for modern ML approaches
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Reconstruction in WCTE/HK

Improvement of performance means reduced computation 
time, translating to a reduced cost to CC-IN2P3

Gonzalo D. L. (Postdoc ANR Bertha)



Strong contribution to large productions during construction 
period:

 - 100 % of ND280+FD needs

 - 10 % of IWCD needs


 Total: 25% of HK overall needs


Maintain such involvement level during exploitation period:

- 100 % of ND280+FD needs 

- 50 % of IWCD needs


 Total: 65% of HK overall needs


Include 10 MHS06.h per year for IN2P3 end-users (already 
attributed for T2K/HK)


Storage commensurable with CC-IN2P3 contribution 

 Support storage of 1 copy of each file


Current understanding:

- Make CC-IN2P3 as T1 storage for HK until 2027

- Negotiate with HK management for after 2027


Question:

- Should we do our CPU/disk/tape request for 2024 as above? 

→

→

→
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CC-IN2P3 proposed contribution to HK

Construction era Exploitation era

25% HK needs

65% HK needs

1 copy of each file at CC-IN2P3



Current computing management uses DIRAC vanilla version hosted in a shared instance at GridPP (UK)

 Productions and data volumes very large compared with T2K!

 Need to develop proper tools for data transfer and automated data processing via DIRAC system


Data Management: 
- Faster replication mechanism via DIRAC requests: DONE

- Metadata and dataset definition, ancestry…: IN PROGRESS 

Workload Management: 
- Containerisation of ND280 and HK Software: DONE 
- Implementation of Dirac transformations based on metadata: TO DO 

Continuous Integration: developed by LPNHE and hosted on LPNHE-Cloud  

Knowledge shared within Jennifer-II consortium (Belle-II, HK) +T2K

→
→
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Development of DMS and WMS tools
10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Overall schedule
Detector status Cavern excavation Construction of water tank Detector integration Water filling Data taking

MC production Construction production Final Construction production Exploitation production

Data management tools 
Basic data management tools (metadata, up/down-load...) 

Advanced tools for automation of data management via RMS Sufficient Improve and develop based on experience of construction production and newly available DIRAC features

Deployment of solutions for replication between sites (T0 and T1)

Production tools 
Production workflow definition and tools

Automated steps chained with auto resub via RMS and metadata Sufficient Improve and develop based on experience of construction production and newly available DIRAC features

Monitoring tools
Advanced resource usage and allocation monitoring

User-friendly interface (tools & GUI) for general collaborator

Job type resources usage and forecasting

2022 20272023 2024 2025 2026

Name Which 
files?

Description/notes

type all MC, real-data, parameter file…

hk_version production HK software release tag.

nd280_version production ND280 software release tag.

prod_version production Eg « 6A », « 7A »...

package_config_version production Version of the config file used for the production.

data_level all Defines at which step of the processing the file (MC or data) is: 
raw, preprocessing, reconstruction, OA, plot...

unique_id production Allows to follow a file from raw MC to fully processed file.

run_id data Defines the run number (associated with a specific time 
period).

detector all Defines which detector this file has been produced for (ND280, 
IWCD, HK).

geometry_ID all Defines the large-scale geometry version (ND280 baseline, HK 
far detector configuration…).



Work Package split by deliverables: 

 - CC-IN2P3 Computing and Storage (LPNHE)

 - HK DB and Web services @ CC-IN2P3 (  contact person: Thomas Mueller@LLR) 


Lot of interactions with CC-IN2P3 staff over past years 

 Large overlap between T2K and HK! 
 Frequent contact: R. Lemrani (resources allocations, DB implementations…)


Current person-power rather small (ANR support ending in 2026)

Need long-term support to maintain and use the infrastructure


 Dedicating 25% CC-IN2P3 staff FTE would secure proper use of investment! 

Question: Does this person-power allocation sound feasible?

→

→
→

→
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HK-IN2P3 FTE & Interactions with CC-IN2P3
HK-IN2P3 

RS: B. Quilain

RT: S. Russo

Computing 
Coord.: M. Guigue

Computing & Storage 
RS: M. Guigue

DB & Web Services 
RS: T. Mueller

CC-IN2P3 
Resources/coûts: E. Fede, R. 

Lemrani

Database: R. Lemrani


Storage integration: Y. Calas

+ Tickets



Questions: 
 - Should we do our CPU/disk/tape request for 2024 as above? 

 - Does this person-power allocation sound feasible?
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Summary


