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What are the fundamental
building blocks of Nature?
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Ti= 50

V =51

Cre=52

Mn=55

Fe=56

Nl=CGo=159
Cu=634

Be= 9aMg=24 Zan=652

B=tl
C=12
N=14
0=16
F=19
Li=7 Na=23

Al=271 7=68
Si=28 ?=170
Pa=31 As=175
S=32 Sem=79,
Cl=356Br=80
K=39 Rb=854

Ca=40 Sr=87gs
2mi5 Ce=92

r=56 La=94
Wi=b60 Di=95
Hn=T56Th =187

Ir= 90 ?7=180.
Nb= 94 Ta=183.
Mo= 96 W =186.
Rh=1044 Pt=197,.
Rn=104,+ Ir=198.
Pl=106s O-=199.
Ag=108 Hg =200.
Cd=112

Ur=116 Au=197?
Sn==118
Sb=122 Bi=210?
Te=128?

=127

Cs=133 Tim=204.
Ba=137 #Pb=207.
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Different Kinds of Basic Matter
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Force carriers
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4y candidate with my = 125.1 GeV

pr (muons)= 36.1,47.5,26.4,71 76eV my,= 86.3 GeV, m3,= 31.6 GeV
15 reconstructed vertices

oL

ATLAS

EXPERIMENT

http://atlas.ch

Run:

Event:

Date:
Time:

204769

71902630

2012-06-10
13:24:31 CEST
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4e candidate with m,,= 124.6 GeV

pr (electrons)= 24.9,53.9,61.9,17.8 GeV m;,= 70.6 GeV, m3,= 44.7 GeV
12 reconstructed vertices

@ATLAS

EXPERIMENT
http://atlas.ch

Run: 203602
Event: 82614360
Date: 2012-05-18
Time: 20:28:11 CEST
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Proton bunches 25 ns apart

10'" protons per bunch

~25 collisions per crossing




~100 million readout channels, every 25 ns
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1.6 MB / event

After zeroes remove
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After zeroes removed, 1.6 MB / event

*40 M events/s = 64 TB /s ?

Can’t save everything



Trigger system to keep only interesting events

Incoming event rate per second

Outgoing event rate per second

Reduction factor

Level 1 40 000 000 100 000 400
Level 2 100 000 3000 30
Level 3 3 000 200 15




Trigger system to keep only interesting events

Incoming event rate per second

Outgoing event rate per second

Reduction factor

Level 1 40 000 000 100 000 400
Level 2 100 000 3000 30
Level 3 3 000 200 15

200 events /s * 1.6 MB / event = 320 MB / s




Trigger system to keep only interesting events

Incoming event rate per second

Outgoing event rate per second

Reduction factor

Level 1 40 000 000 100 000 400
Level 2 100 000 3000 30
Level 3 3 000 200 15

200 events /s * 1.6 MB / event = 320 MB / s

= ~ 3200 TB / year raw data




Trigger system to keep only interesting events

Incoming event rate per second

Outgoing event rate per second

Reduction factor

Level 1 40 000 000 100 000 400
Level 2 100 000 3000 30
Level 3 3 000 200 15

200 events /s * 1.6 MB / event = 320 MB / s

= ~ 3200 TB / year raw data

Analysis 1s done offline,

~3000 collaboration members should have

equal access to data worldwide
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EXPERIMENT
http://atlas.ch
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Need to get theory

predictions.
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Monte Carlo event generators









Monte-Carlo integration

Markov chain

book-keeping

Monte-Carlo integration
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Simulated data sets of millions of events






need millions!

~15 s per event




Fach event independent

Batch farms are OK, but typical

university clusters not large enough

Connect all participants transparently:

Worldwide LHC Computing Grid



WLCG tiered structure

Data Recording to tape

First Pass Processing

P 4} Facility
| Tier-0

200Hz - 400Hz
RAW: ~|.7-1.1MB/evt
" CERN
Analysis

|10 Tier-1 centers

RAW data copy on tape

Analysis data on disk
Reprocessing

Calibration

Event Summary Data (ESD): ~| MB/evt
Analysis Object Data (AOD): ~ 100 kB/evt
derived data (dESD, dAOD, NTUP...)
distributed over the Grid

Tier-1 :> [T'er-

38Tier-2 centers
(~80 sites)
Analysis data on disk
User Analysis




WLCG tiered structure

Event Summary Data (ESD): ~| MB/evt
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WLCG tiered structure
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WLCG tiered structure
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World Wide Web

The WorldWideWeb (W3) is a wide-area_hypermedia information retrieval initiative aiming to give
universal access to a large universe of documents.

Everything there is online about W3 is linked directly or indirectly to this document, including an
executive summary of the project, Mailing lists , Policy , November's W3 news , Frequently Asked

Questions .

What's out there?

Pointers to the world's online information, subjects , W3 servers, etc.
Help

on the browser you are using
Software Products

A list of W3 project components and their current state. (e.g. Line Mode ,X11 Viola , NeXTStep

, Servers , Tools , Mail robot , Library )
Technical

Details of protocols, formats, program internals etc
Bibliography

Paper documentation on W3 and references.
People

A list of some people involved in the project.
History

A summary of the history of the project.
How can I help ?

If you would like to support the web..
Getting code

Getting the code by_anonymous FTP , etc.




