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Search for New Physics

> There must be so far unobserved particles or forces

» Direct search: Production of new 4 - I"
particles - ATLAS, CMS @ LHC >,\M<
» |ndirect search: q 18

Contribution of virtual new

particles to observed processed
- Flavor physics

direct indirect

Coupling
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> World average of R(D), R(D*) 4.1c0 away from SM prediction




Belle Il @ SuperKEKB: 50 ab

Belle: 1 ab™
LHC Run 3: 0,3 ab™’

Luminosity

Peak Luminosity Trends (e'e” collider)
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Belle || Detector |
TDR: arXiv:1011.0352

K, and muon detector:

Resistive Plate Counter (barrel)
tor + WLSF + MPPC (end-caps)
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EM Calorimeter:
CsI(TIl), waveform
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Muon
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Magnet

. Muon
Velocity

detector

Central Drift Chamber
He(50%):C.Hs(50%), small cells,
long lever arm, fast electronics
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> Challenge: Reconstruction of decays with neutrinos




Time Line

SINET4 — SINETS . Iy .
Japan-US : 100Gbps new KEKCC operation started First official real data phase 3 operation
Japan-EU : 20Ghps start using LHCONE w/ CDC+TOP+ECL+KLM 9 months / year
/ / /[
Calendaryd | 2016/ 2017 2018 2019
Japan FY JFYZy, JFY2017 /// JFY2018 JFY2019
Summer shutdown| Summer shutdow Power saving Summer shutdown|

LER/HER single beam circulation
was successfully finished

Beam background study was done

(power saving)

7

phase 1

w/o QCS
w/o Belle 11

-w,a’ B-field

TOP installation
was completed

)

( CDC installation was completed)

mid. Fep.— mid Jul. 2018)
phase

Global Cosmic run _w,r Qcs

2 (MR)

w/ Belle Il (no VXD)

VXD installa
I

after mid July 2018

Hon

v/ full Belle I
bhase |3

(power saving)

I ——

start in|Feb. 2019

ARICH + Fwd ECL installation
was completed

with VXD system

] FWD/BWD QCS was connected ]




First Collisions on April 26
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Data Flow

Beam data MC
Data on Online storage (in SROOT)

MC producti MC production sit
l SROOT - ROOT conversion @ KEKCC Frontend servers production @ prodiction sites

: Event generation
RAW data (lﬂ ROOT) Detector simulation
Digitization
Reconstruction
RAW data (re)proess @ RAW data centers are done in one step
mDST (in ROOT) mDST (in ROOT)

Skim production

Ski ducti
@ sites where mDST are stored Im production

l.lDST”‘E (il’] ROOT) @ sites where mDST are stored

User analysis
@ sites where uDST are stored

N-tuple

User final-step analysis @ local resource
*:uDST = mDST of skimmed events with additional data objects for physics analysis




Resource Estimates
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o

Looks similar to LHC experiments in Run1
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Belle Il Collaboration

W as of Mar. 16,2018

Frandse Joﬂ”réd in June 2017 ~ BNL Jomed in Oct. 2017
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Computing Model

Belle Il Computing Model

- Raw data
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Expected Network Traffic

Data Replication - Total Inbound Traffic per Site per Year

oo KEK 1 Gbps

Germany 1.7 Gbps
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Computing System

Human ,
Production Manager Data Manager End Users
, BelleDIRAC ( Client Tools J ( Web Portal )
Software interface —
+ Interware extention I ( Monitoring )
+ Analysis user interface ( Production ManagementSystem

( Fabrication System Distributed Data Management System)

AN

VMDIRAC

Interware :: DIRAC

+ management system

Cyberinfrastructure GRID services
+ Services for Belle [l

Platform Sites
+ GRID Middleware

i 25 d local I/0
+ Faraware
Infrastructure remote I/0
+ Network T
Cluster CE: grid computing element

2017.Dec.13. Computing in HEP - Ueda . SE : grid storage element




Production System

Manual operation

/==

Project management
system

create a project for:
-raw data process
- simulation
-user analysis

J KEK+PNNL+BNL

Production manager
(human)
define the project for: }

-raw data process
- simulation
- user analysis

- raw data process
- simulation
-user analysis

rFabrication system |Distributed data management] Data quality system ]
control jobs for: system (DDM) verify that outputs can be used
in physics analysis

I

KEK

control the data management

- bulk replication
- bulk deletion

-feedback to production manager (human

)

(

Verification system )

r
KEK

-feedback to Fabrication &
Distributed data management

erify that tasks are correctly ﬁnishec]

PNNL+BNL N

KEK

Monitoring system

N

check the jobs/network status

- feedback to Fabrication &

Distributed data management

- sending problematic status to GOC IZ}BJ N agoya+ Nii ga ta

?

[l Automatic operation

Different types of production
MC production (w/ or w/o BG)
Skim production
RAW data process

Huge variety of modes
BB, udsc, signal, background
many physics skims

Complicated data management
over world-distributed sites

Reduce human error and
per‘form effective operation




Monitoring
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MC Production Campaigns

Job workflow
Data transfer
Production workflow

Manual

Job based FTS based

Prototype Fabrication

Manual

DDM

. Human

DIRAC

Belle I
development

Production Sys

Monitoring Manual Automatic issue detector
Shifter Computing group Belle Il wide
Production Manager Computing group
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User analysis
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Summary

- Exciting physics potential with 50 ab! at Belle Il
> Two orders of magnitude higher data volume than at Belle

- Distributed computing system based on
> Existing technologies: DIRAC, LFC, CVMFS, ...

> Own development: DIRAC extensions, gbasf2 client, ...
> DIRAC provides interface to ARC-CEs

| MU Thomas Kuhr NorduGrid Conference, 04.06.2018 Seite 18



Belle Il Virtual Reality

GRETCHEN
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