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LHC Accelerator Tunnel




Accelerator
Components

® 1232 Main Dipole
Magnets

® 386 Main Quadrupole
Magnets

® A few thousands of
Correction Magnets.
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updated 11 minutes ago
Scientists cheer atom
smasher success

Scientists applauded as one of the most
ambitious experiments ever conceived began
today. The Large Hadron Collider — designed to
simulate conditions of the Big Bang — was
switched on this moming. Skeptics claim the
experiment could create a black hole capable of
swallowing the Earth. full story

"The biggest scientific experiment ever''=
Explainer: A look at the atom smasher

LHC First Beam

There were over 300 journalists on site,

Google news found over 3500 press cuttings on
the day,
— I’]Ot to mention featuring the LHC on the Google
0go.
Around 450 television stations picked up our
broadcast signal.

Eurovision has reported that it was broadcast
over 2100 times.

And our websites strained under the pressure of
over 100 million hits.

In our Member States and around the world,
CERN was the lead news story on television
news, even demoting the US elections to
second place.

Particle physics has never had such a high
profile, and it gives us an opportunity over the
coming years to get basic science back into the
mainstream. (Robert Aymar: DG CERN)
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Japanese Contribution to LHC

20084 10H21H
LHCSERL N ELIZT

Christopher Llewellyn Smith, at the eremony marking the start of
Worldwide L coIIaboratlon between CERN and Japan in 1995 T—’)'lﬁq:*ﬁ'
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History of the Universe
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Particle Data Group, LBNL, © 2000. Supported by DOE and NSF



Black Hole? 'l "i ¥
http://public.web.cern.ch/puinc/en/LHC/Safety-en.htmll #"Wﬁ/

Home | Sitemap | Cc
European Organization for Nuclear Research ® this site O all ¢

Baboutus  BScience BResearch BThe LHC B Peopls
| AR ZdIT T e
Over the past billions of years, Nature has
already generated on Earth as many

collisions as about a million LHC ‘
Lo €Xperiments — and the planet still exists.
IHD".'"." thE LH': wurks 111= -'.‘PCIIEL}" W LIS kel e
he .

'luc The Universe as a whole conducts more than '...
eated in

- 10 million million LHC-like experiments per

LHCE - fgé‘gb

o= Second. The possibility of any dangerous sy

f .

.-, consequences contradicts what astronomers  sise

1 The e Earth

i-- See - stars and galaxies still exist. "7 e g

advises CERN's governing body, its Council, 3 11/40C
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The ATLAS Detector
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Argentina

Armenia Netherlands &
Australia Norway

Austria Poland
Azerbaijan Portugal

Belarus - Romania

Brazil Russia

Canada Serbia

Chile Slovakia

China Slovenia
Colombia Spain

Czech Republic Sweden
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First Beam
on
Detectors
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TRACKING [

MUON

Event builder

Diata recording

EVENT FILTER

Rate 10%
(Hz)
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Data from ATLAS

320MB/s Throughput ~ 6 seconds for 2GB

file
3.2PB/2GB = 1.6M files
Rate(Hz Size(MB Total(TB
) sec/year Events/y ) )
1.00E+0
Raw Data 200 7 2.00E+09 1.6 3200
1.00E+0
ESD (Reconstruction out) 200 7 2.00E+09 0.5 1000
1.00E+0
General ESD 180 /7 1.80E+09 0.5 900
1.00E+0
General AOD (Analysis) 180 7 1.80E+09 0.1 180
1.00E+0
General TAG (Event db) 180 7 1.80E+09 0.001 2
Calibration 40

MC Raw 1.00E+08 2 200
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Processing Power for ATLAS

Reconstruction:
15kSI2ksec/event — 3000kSI2k

(200H2)

Simulation:
ANNL/CTD/cear /o

{+30 minimum bias events)
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ATLAS Distributed Computing Model

® Tier Model ~ Hierarchy Under WLCG
¢ TierO: CERN MoU
@ Tierl: Quasi-Online Data Center

eTier2:
e Tier3:
e Tier4:

National/Regional Analysis Center
Department Facility
User Desktop




| / NORDUGRID

Grid Solution for Wide Area
Computing and Data Handling

Worldwide LHC Computmg Gr'
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Enabling Grids
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EGEE: 250 sites from 50 countries,
72,000 CPUs, 20PB disks



WLCG CPU and Jobs - Accounting
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Grid Deployment in Asia Pacific Region
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Users ~ Virtual Organizations of WL

Group
Jatlas

@ >130 Virtual

Jatlasfau

Organizations:
¢ >7500 registered

GStat: 06:36:ﬁ§éi2§;‘03 Gt

home alert table service regional service
ireland aeqgis

VOs: AL ICE ALL ARGD ATLAS CMS OTE
astrogrid astron astrop atlas atlaskFD at
biomath biomed biowur blaubert 2 c3g
cyclops ddscience. research-infrastructu
edteam eesarth eela egeode egrid elis ermr
fippl kisti.re kr fusion g4med gamess g
gridpp hepcg hermes hgdemo hone hp
imath.cesga.es imon imrt in inaf infngric
lofar/cosmics lofarfeor lofar/ops lofar/so
minos. vo.gridpp.ac. Uk na4s nackek nef
see.ord pamela pde pheno phicos photc
she scia scier see seegrid seevo seismo,
theophys total totalep tps.infn.it traride
vldbi vledut vlefi vlemed vlibu vo.agata.c
vo.arid.auth.gr vo.gridpp . ac.uk vo.grif.f
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V0. paus. pic.es vo.pic.es vo.renabi i vo,
o, Jd-peud. T vo.ucad. sn voce yvocet web

Jatlasfcn
Jatlasfcz
Jatlas/de
Jatlas/det-indet

Jatlas/det-larg

Jatlasfdet-muon

Group Access
Cpen

Restricted Australian users
Restricted Canada users
Restricted Swiss LSers
Restricted Chinese users
Restricted Czech users
Restricted GErman Uusers
Restricted

® In ATLAS
@ 39 groups for

® Sub-detectors

® Physics
groups

@ National users

@ 6 group roles

Restricted

Festricted

Group Description

Group Role

AMIManager
Cﬁ@\iriter
lcgadmin
pilot
production
root
software

poweruserd
production

AMIManager
AMIVWriter
lcgadmin
production
root
software

AMIManager
AMIVWriter
lcgadmin
production
oot
software
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How to build a usable grid
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ATLAS Distributed Data Management

Requirements

® in the order of (data

set defined per run and physics stream along with data sets for log
files)

® additionally of the previous number for

@® user data sets are less clear: a very rough estimate is having an
equivalent number to the monte carlo datasets

it is expected that
it is expected that

it is expected that the majority of the data sets will be on a state
where the latest data set version is closed or the data set is frozen.

. should have in order of at any
moment (the majority being data sets from data taking).
® there are in the order of providing storage

for ATLAS these are possible data set locations). \
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PanDA System Schematic
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ATLAS Distributed Data Management Architecture

l Commandline Tools | ' Enduser Tools I I Production System |

' DQ2
' Client API
Site Services ﬁ E
() ()
Common
Modular
Framework
WLCG

[ Open Science Grid

(e (e

Worldwide
A EE

BT
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Performance: Catalogue

= @ Total: 565,000

datasets

@ replicas ~ 60
millions file
replicas

® ~ 6 petabytes

PetaBytes
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DDM Daily Functional Tests

| dataset status statistics for all peried, TIER2S only, updated: 2008-09-26 10:15:07 UTC I

I subscribed: 1.2% (141) [ transfer: 0.1% (14) [ done: 98.6% (11172) [ suspect: 0.0% (0
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Performance: File Transfer at CCRCO08
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LHCOPN - current status
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Networks in Asia-Pacific Region

Asia-Pacific Backbone Topology




File Transfer from Lyon to Tokyo
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Summary

® LHC Experiments Started

@ Detectors are ready ~ Recorded events by
beam

@ Waiting recovery of LHC accelerator

® Worldwide LHC Computing Grid is ready
¢ Showed enough performances
@ Sharing physics data worldwide
¢ New style of computing for high energy
physics
< EI(i)gOIBenergy physics enters its new era in

¢ Please stay tuned
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