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* What does a Higgs boson look
like?

 Why are the detectors so huge?

* FIne, but what exactly do you do?

* What are the next steps?






What does a Higgs boson look like?



Two little problems in “seeing” the
Higgs:

* The probabillity of creating a Higgs
boson at the LHC In a p-p collision?

> One in a billion

* The Higgs boson does not live long!
> Lifetime: 10-%? sec
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Why are the detectors so huge?



LHC numbers

25 nsor7.5m

Proton-Proton 2835 bunch/beam
Protons/bunch 10"

Beam energy 7 TeV (7x10'2 eV)
Luminosity 103 cm? s

Bunch Crossing rate 40 MHz
Proton Collisions =~ 107 - 10°Hz
Parton

(quark, gluon)

Particle






The 25 ns challenge

Credit: Daniel Froidevaux

Muon Detectors Electromagnetic Calorimeters
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Interactions every 25 ns ... Cable length ~100 meters ...
» In 25 ns particles travel 7.5 » In 25 ns signals travel 5
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Fine, but what exactly do you do?



» Collision rate at LHC? 1 Billion Hz
» Events selected for permanent storage? 1 kH



Background is a Disease

Meet the Cure




The Trigger
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Which begs the question": e o
Will all the exciting New Physics raste v
be included in the small fraction

of selected events?
) LHC upgrade: 1B CHF, CMS+ATLAS detectors: 1.2B CHF



What are the next steps?
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» Francois Englert

b '
» Peter Higgs . >
Photo: Pnicolet via Photo: G-M Greuel via
Wikimedia Commons Wikimedia Commons
Francois Englert Peter W. Higgs

All Nobel Prizes in Physics
All Nobel Prizes in 2013 The Nobel Prize in Physics 2013 was awarded jointly to Francgois Englert and

Peter W. Higgs "for the theoretical discovery of a mechanism that
contributes to our understanding of the origin of mass of subatomic
particles, and which recently was confirmed through the discovery of the
predicted fundamental particle, by the ATLAS and CMS experiments at
CERN's Large Hadron Collider"
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As If we had a theory with “...accuracy akin to

7 —Richard

Foavnman



EVERYTHING ELSE,
DARK ENERGY INCLUDING ALL STARS, DARK MATTER
PLANETS, AND US







The Higgs Discovery MOOC
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Should we be excited about the Higgs boson?
Find out mo.re about r.>art|cle physics and
understanding the universe.

FREE online course

WATCH THE TRAILER Duration: 7 weeks

5 hours pw

Certificates available

SHARE
Prof. Peter Higgs
Nobel Prize winner for Physics 2013 START DATES
Download video: standard or HD 26 Jan 2015 Join
UPCOMING

ABOUT THE COURSE

The discovery of a new fundamental particle at the Large Hadron EDUCATORS
Collider (LHC), CERN is the latest step in a long quest seeking to

answer one of physics’ most enduring questions: why do

-
particles have mass? The experiments’ much anticipated success gh. Christos Leonidopoulos
confirms predictions made decades earlier by Peter Higgs and ‘

others, and offers a glimpse into a universe of physics beyond the f‘
y Luigi Del Debbi
Standard Model. :yj uigi Del Debbio

Seventh Higgs MOOC launch: February 20.



THE DISCOVERY OF THE HIGGS BOSON THE UNIVERSITY OF EDINBURGH

“...and | think this was the only justification for the way in which my
name has become attached to the particle which was eventually
discovered at the LHC. So it was essentially an accident which

followed on from the rejection of the rather shorter version of that

paper.”



