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Combined results: the excess
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© Whatare the rules behind all this?




ao '."','Isl-'l,tfhere anything else we don’tsee?
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away) Andromeda (2.5 million light years away)
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Good enough?
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How do we measure what we can't see?




Exploration Extrapolation

ERATOSTHENES METHOD FOR DETERMINING
THE SIZE OF THE EARTH

VERTICAL AT ALEXANDRIA

50 * 5000 = 250 000 STADIA
= 35 000 MILES

1/50 OF CIRCLE

ALEXANDRIA

[# CENTER OF THE EARTH

==

mosoring |
“...the fool on the hill
i sees the sun going down,
T 8 And the eyes in his head
See the world spinning "round.”

- George Harrison




Looking out




Looking in

@ATLAS

EXPERIMENT
hitp://atlus.ch
Run: 204769
Event: 71902630
Date: 2012-06-10
Time: 13:24:31 CEST

Image: ATLAS Experiment © CERN 2012







SOLAR SYSTEM MILKY WAY GALAXY

Sun,  Asterold Belt

Mars.

Neptune Jupiter
Uranus
Saturn Mercury

Images: Andrew Z. Colvin, CC-BY-SA
Dark Energy

Accelerated Expansion
Afterglow Light
Pattern  Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.

Inflatiof

Qua
Fluctuation:

1st Stars
about 400 million yrs.

Big Bang Expansion

|
Image: NASA/WMAP, Public Domain 13.7 billion years




MOLECULE

Arrector pili Bulge
muscle

Outer root sheath

1 A =100,000 fm

Image: NIH, Public Domain Image: Yzmo, CC-BY-SA
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Image: Arpad Horvath, CC-BY-SA







How do fundamental particles attain mass?
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The Large Hadron Collider at CERN










@ATLAS [RENEN CMS Experiment at the LHC, CERN

Data recorded: 2012-May-13 20:08:14 621480 GMT
EXPERIMENT

RunEvent: 194108 / 564224000
htp://atlas.ch
Run: 203602

Event: 2614360

Date:  2012-05-18

Time: 29:28:11 CEST
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Where do we come from?
Where are we going?

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
375,000 yrs. Galaxies, Planets, etc.

Inflatio

Fluctuation

1st Stars
about 400 million yrs.

Big Bang Expansion

13.77 billion years




Why do we exist at all?

Yo




What are we made of ?

10" m 107 m i!l!"ﬂ‘
visible stuff molecule N ‘

104 m
nucleus

10" m
proton

<108 m
neutron

quark
electron




Why is gravity so weak?

Strong Nuclear
60

Electromagnetism

1 Weak Nuclear
104

Relative force strengths specified at scale of quarks and gluons

Gravity
1 0-41




Could there be other dimensions?
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- What is holding this together?

3 /|
Vera Rubin
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~ Opening pat'hs to solve these problems
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opendata

Open Data

Explore more than 1 petabyte
of open data from particle physics!

Start typing...

search examples:

Explore Focus on'\,

v Getstarted v




oven . EXEEE
Open Data

Filter by type
v | Dataset
Derived
Simulated
Documentation
About
Activities
Policy
Environment
M

News

Software
Analysis
Framework

Tool

Filter by experiment

ALICE
@ ATLAS
CMS

LHCb

Filter by year

2011
2012

Filter by file type

gz
pdf

Sortby: Bestmatch 5 asc. ¥ Display: detailed ¥ 20results ¥

Found 115 results. <n2 3456 >

ATLAS Higgs Machine Learning Challenge

The dataset from the ATLAS Higgs Machine Learning Challenge has been released on CERN Open Data Portal.
The Challenge, which ran from May to September 2014, was to develop an algorithm that improved the
detection of the Higgs boson signal.

News | Arus

ATLAS ZPath 2015 Masterclass dataset 1

A dataset of 1000 event display files accessible via HYPATIA as part of the Masterclasses Z-Path. The events
were recorded in 2012 by the ATLAS detector....

 Dataset | Dertved | ATias

ATLAS WPath 2015 Masterclass dataset 5

A dataset of 1000 event display files accessible via MINERVA as part of the Masterclasses W-Path. The events
were recorded in 2011 by the ATLAS detector....

 ataset | Dertved | aTias

ATLAS WPath 2015 Masterclass dataset 7
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Open Source




About CERN Students & Educators Scientists CERN community

.Accelerators Experiments Physics Computing Engineering Updates Opinion

% i

CERN releases new version of open .hadeé
licence 8T |

'by Marina Gi.arrgpiétro

.

CTI-WR-SPEC, 1211004

Licenwed under CERN OHL v 11 -9

hitpe//ohwr.org/CERNOHL B}NI‘ZH
» RoHS

creo TECH

Projects Licenses

OPEN HARDWARE

Welcome to the Open Hardware Repository, a place on the web
for electronics designers at experimental physics facilities to
collaborate on open hardware designs, much in the philosophy of

the free software movement.

Getting Started

Companies Help My account

FEATURED PROJECTS

CERN Open Hardware Licence

A project devoted to developing and discussing the CERN
Open Hardware Licence.

More info at the Wiki page

CERN BE-CO-HT contribution to KiCad

This project hosts documentation and code to be
contributed by CERN's BE-CO-HT section to the KiCad
PCB design tool.

More info at the Wiki page

OHR Meta Project

A meta project used to discuss and present information
about Open Hardware and related subjects.

More info at the Wiki page

More info about the CERN Open Hardware licence

More info about the OHR.org site support

White Rabbit

White Rabbit is a fully deterministic Ethernet-based
network for general purpose data transfer and
synchronization. It can synchronize over 1000 nodes with
sub-ns accuracy over fiber lengths of up to 10 km.
Commercially available.

More info at the Wiki page




Select a project v

Projects

NAME
Applications of Open Hardware
» FMC DEL 1ns 4cha - stand-alone application
ARMadillo
Beam Position Monitor
» Beam Positoning Monitor - Gateware
» Beam Positoning Monitor - RF Front-End
» Beam Positoning Monitor - Software
CERN ELMB
CERN Open Hardware Licence
CernFIP
» MasterFIP
» MasterFIP - Gateware
» MasterFIP - Hardware
» MasterFIP - Software
» MasterFIP - Testing

» nanoFIP
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Can we possibly do it?







