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CMS Experiment at the LHC, CERN
Data recorded: 2012-May-13 20:08:14.621490 GMT
S Run/Event 194108 / 564224000

IMAGINE A FIELD THAT
PERMEATES THE
ENTIRE UNIVERCSE,
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EVERY PARTICLE \ ||

FEELS THIS FELD,
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EXPERIMENT
http://atlos.ch

Run: 204769
Event: 71902630
Date: 2012-06-10
Time: 13:24:31 CEST
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https://cds.cern.ch/record/1950376
https://cds.cern.ch/record/1950376

TexvoAoyia & Kaivotouia

e
g

LHC | H 1o kpua trepioxn Tou 20uTtravTtog (-271 °C)



CERN Accelerator Complex

CMS
e
ALICE LHCb
)
SPS
Tio neutrinos
TT10
AN ATLAS CNGS
1 TT60 Gran Sasso
I
AD
EEEEREEESH
e ey BOOSTER
1972 157
0 (157 m] ISOLDE
prg” S ] East Area
n-ToF - I
2001 | p
LINAC 2 { CTE3
neutrons P O e
LINAC 3 v Leir
lons —

» p(proton) » ion » neutrons P p(antiproton) ——— proton/antiproton conversion » neutrinos  » electron

LHC Large Hadron Collider SPS Super Proton Synchrotron  PS  Proton Synchrotron

AD Antiproton Decelerator CTF3 Clic Test Facility CNGS Cern Neutrinos to Gran Sasso  ISOLDE  Isotope Separator OnLine DEvice
LEIR Low Energylon Ring LINAC LINear ACcelerator n-ToF Neutrons Time Of Flight


https://www.youtube.com/watch?v=miO2VcPIaXo
https://www.youtube.com/watch?v=miO2VcPIaXo

Avixveutnc ATLAS













LHC 2.0 | Mia véa patid oto guutrav

INFOCUS |

he world's most powerful particle collider is poised to

roar once again into action after a two-year hiatus. At

the end of March, the Large Hadron Collider (LHC)
at CERN, Europe’s particle-physics lab near Geneva, Switzer-
land, will start smashing particles together at a faster rate and
with higher energies than ever before. “We're standing on the
threshold of a completely new view of the Universe,” says Tara
Shears, a particle physicist at the University of Liverpool, UK.

The first run began in earnest in November 2009 and ended
in February 2013. The LHC collided particles — mainly protons
but also heavier particles such as lead tons — at high enough
energies to discover the Higgs boson in 2012, which garnered
those who predicted the subatomic particle a Nobel prize.

In the next run, set to last three years, energies will rise to an
eventual 14 teraelec Its (TeV: see ‘Hard b d’).
One hope s that higher energies will produce evidence for
supersymmetry, an elegant theory that could extend the stand-
ard model of particle physics (see Desperately seeking SUSY').
They could also shake out particles of dark matter, the invisible
substance that is thought to make up 85% of the matter in the
Universe (see Decays decoded’).

More collisions will enable more-precise study of the Higgs'
nature (see ‘The Higgs factory’) and will provide clarity on
anomalies hinted at in run 1 (see ‘Known unknowns’).

“In the first run we had a very strong theoretical steer to look

The LHC & 2 22 kilometre nng that

circulatas besms of protons socalersted for the Higgs boson,” says Shears. “This time we don't have any
to near the speed of light in oppeafte signposts that are quite so clear”
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Desperately seeking SUSY

Higher snergies maan that the LHC can produce hesvier particles (becauss of £ me?) —
and perhaps some of those predicted by the theary of supersymmetry, or SUSY. An extension
1o the standsrd modal of particle physics, SUSY postulates a giant Superpartner’ for each
known particle, and woukd cffer explanations for mysteries such as the nature of dark matter.

Decays decoded

It the LHC makes suparsymmetric particles, their lifetmes
will be flesting. But physicists can deduce their presencs
from the mare-stable decay procucts. In at least one case,
such SUSY clues could 850 be evidance for dark matter,

Top quark

Standard -model
particles

ypothetical ° .
SUSY particles
v
S = Gluon
Sorne theories collsion

suggest that the stop
woukd be the lightest
SUSY 'squark’,

making it the satiest |
1o datact becauss it
would shaw up in
lower-enargy oollisions
than the others.

| Ghano

4 squark V]
Squark
The gluime is superpartner of the gluon, which
carries the strong foros that binds the quarks in
protans. So both sauarks and gluinos thould

how up mare often in proton-protan collisions - — Mevtrafino =
than shouid other supersymmelric particles, | The neutraline would u ‘ i

1 4 huren almost no —— e
Interaction with normnal = 5
matter — mesning that A ' . <7

it would siip through

the LHC's detectors — energy anergy

making it & candidate A 5
More collisions Consttuent af dark

matter, = < g

= Physicists will lock for these quarks, and see whether
their total energy and momentum adds up to that of
the two gluces that sparked the colision, Just the right

The Higgs factory

LHC experiments amount of ‘missing energy’ would sugsest the presence
discovernd the Higgs of nautralines — and, by a procass of deduction, the
bosan bul they dd not cther supersymmetnc particles in the decay chain.

produce enough of the 8 quarks :
perticles to expming
their properties in The Higgs is detected

it decays into, each of Known unkno

which is sxpecied to
/~_ be produced with a More coifisions will help to resolve some ongoing mysteres.
‘ particuler fraquency. | Ona of these concerrs an anomaly in the wey & transent
particle called 2 B* meson decays.

mch depth. f Photons through the pertices

The B* mason can decay

r
2ot 4 intwo wayz that snouls P In run 1, the LHC detactor
e sgusily rare, saw the electron decay
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o the influence of particles
beyond the standard model
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77| ths s nat a statistical fuke.

Electrans

Devistions in the decay
trequencies could hint
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nat fit with the stancard |
mode, Thers may evn ° Negatively charged,
prowe to be more than o " more stable than
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Mia yartia ota (olkovouika) o@eEAn Tou LHC

« Exovtacg TTpocdlopicel TNV KATAVOUN TTIBAVOTHTWY TOU
KOOTOUG Kal Tou opEAouc yia Tov LHC atrd 1o 1993 uexpl
10 2025, JIATTIOTWVOUNE TTWG UTTAPXEI MIa TTIBavoTnTa
92% OTI T OPEAN UTTEPPAivOouV TO KOOTOG, HE
QvauEVOUEVN KaBapr) TTapouca acgia TTepITTou 3
OICEKATOMMUPIWY EUPW, N CUUTTEPIAQUBAVOPEVNC TNG
ATTPORAETITNG OIKOVOMIKAG ACiag TNS avakAAuWnG vEag
DuoikAc»

Florio, Forte & Simoni (2015)

Inu: H €peuva eivat dtaBeoun oto http:


http://arxiv.org/abs/1507.05638
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http://vimeo.com/61190450
http://vimeo.com/61190450
http://home.web.cern.ch/students-educators/updates/2013/09/electrons-galaxies-greek-high-schoolers-visit-cern
http://home.web.cern.ch/students-educators/updates/2013/09/electrons-galaxies-greek-high-schoolers-visit-cern
http://atlas-live-virtual-visit.web.cern.ch/atlas-live-virtual-visit/2012/Lala-2012.html




Ta poUuxa TOU AUTOKPATOPA...

“‘Smart people don'’t learn...because they have
too much invested in proving what they know
and avoiding being seen as not knowing.”

“When a distinguished but elderly scientist
states that something is possible, he is
almost certainly right. When he states that
something is impossible, he is very
probably wrong.”

Arthur C. Clarke



The “Fixed” Mindset (Dweck, 2008)

Fixed Mind=set

Intelligence is static

Leads to a desire
to look smart
and therefore a
tendency to...

A Fixed Mindset says:

“I don’t do physics (or maths
or...science)”

Holmes, N. (n.d) Mindset graphic
http://www.stanfordalumni.org/news/magazine/2007/marapr/imag

es/features/dweck/dweck mindset.pdf
Richard, M. G. (n.d.) “Fixed mindset vs. growth mindset: which

one are you?” http://michaelgr.com/2007/04/15/fixed-mindset-vs-
growth-mindset-which-one-are-you/

CHALLENGES
_.avoid
challenges
F 1 19
OBSTACLES L L
~.Eive up
casily
EFFORT
...5ee effort as
fruitless or worse
SUCCESS OF OTHERS ’

...feel threatened
by the suceess
of others

As aresult, they may plateau early
and achieve less than their full potential.

All this confirms a deterministic view of the world.


http://www.stanfordalumni.org/news/magazine/2007/marapr/images/features/dweck/dweck_mindset.pdf
http://michaelgr.com/2007/04/15/fixed-mindset-vs-growth-mindset-which-one-are-you/

The “Growth” Mindset (Dweck, 2008)

Growth Mind-set

Intelligence can be developed

Leads to a desire
to learn and
therefore a
tendency to...

As a result, they reach ever-higher levels of achievement.

All this gives them a greater sense of free will.

Holmes, N. (n.d) Mindset graphic
http://www.stanfordalumni.org/news/magazine/2007/marapr/imag
es/features/dweck/dweck mindset.pdf accessed [02/01/12]
Richard, M. G. (n.d.) “Fixed mindset vs. growth mindset: which
one are you?” http://michaelgr.com/2007/04/15/fixed-mindset-vs-
growth-mindset-which-one-are-you/ accessed [02/01/12]

@ ..embrace

challenges

% ..persist in the
face of setbacks

..see effort as
the path to mastery

..Jearn from
eriticism

...find lessons and
inspiration in the
success of others


http://www.stanfordalumni.org/news/magazine/2007/marapr/images/features/dweck/dweck_mindset.pdf
http://michaelgr.com/2007/04/15/fixed-mindset-vs-growth-mindset-which-one-are-you/
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EtroikodounTikr, digpeuvnTIK nAbnon

2 UVEPYATIKI NAabnon

EvykaBidpupévn paénon
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EiKovIKG epyaoThpia
2. XEQIATUOC TTEPIBAANOVTWYV

KolvoxpnoTta avTIKEiheEva
AIGAoyog, OIadIKTUAKEC OUVOETEIC

ATTOPNOKPUOUEVA & EIKOVIKA
EPYaoThpIO
[1POCOUOIWTEC
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http://hypatia.iasa.gr
http://hypatia.iasa.gr
https://cern50.web.cern.ch/cern50/multimedia/LHCGame/StartGame.html
https://cern50.web.cern.ch/cern50/multimedia/LHCGame/StartGame.html
http://www.sciencemuseum.org.uk/antenna/bigbang/huntforhiggs/
http://www.sciencemuseum.org.uk/antenna/bigbang/huntforhiggs/
http://www.cernland.net
http://www.cernland.net
http://cms.web.cern.ch/content/analysis-tools-and-cms-public-data-formats
http://cms.web.cern.ch/content/analysis-tools-and-cms-public-data-formats

2. UvOEOoVTaC TNV TAacn pou ue to CERN A

Students visit the heart of the CMS

detector

CERN engineer Andromachi Tsirou leads a virtual tour of the CMS detector, with over 500 students
tuning in from Greece (Image: Noemi Beni/CERN)
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AHMOZIEYZH: 11/03/201

High Schools from Greece & Cyprus

%cé'&@pruf ==

11 March 2014 - 10:30 CET (11:30 local time)

The subatomic journey to Nobel Prize
experiments at CERN continues - this time in
Greece and Cyprus. More than 600 high-
schoolers from 12 schools in seven different
locations across the two countries will have the
unique opportunity to visit the control room of
the ATLAS experiment to interact live with a
Greek scientist involved in the search for the
Higgs Boson and learn what it takes for CERN
scientists to keep pushing the boundaries of our
understanding of the origins of the Universe at
the world's largest particle physics laboratory.
This international-level virtual visit has been
supported by the Open Discovery Space and
Inspiring Science Education EU projects that
aim to help science teachers find innovative
ways to make their teaching of physics and
science more inspirational, attractive and
relevant to students' lives.

Map with the names of schools and their Angelos Alexopoulos and Konstantinos Nikolopoulos in the ATLAS Control Room and more than 600 high-schoolers from 12
locations. Web article of a major newspaper "Ta schools in seven different locations across Greece and Cyprus.
Nea".


http://atlas-live-virtual-visit.web.cern.ch/atlas-live-virtual-visit/2012/Lala-2012.html
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Avolntwvtac eKToLOEUTIKO UALKO & gpyaleia
e Baon TLC LeyYAAeC LOEEC TNC EMLOTAUNG

Powers of Ten™ (1977)

EamesOffice o Subscribe 4 videos ¥

The Cale of the Universe 2

- X

Use the scroll bar Click on objects
to zoom in and out. to learn more.



https://www.youtube.com/watch?v=dw3KuNgD-jE
https://www.youtube.com/watch?v=dw3KuNgD-jE

OpyoavwvovTtag eKTTOLOEUTIKO UALKO & gpyaleia
e Baon to povteAo TNC SlepeuvnTIKNG HaBnong

MISS, TODAY
ARE WE SPLITTING
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MpoocavatoAlopog
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GO-LAB



Ti kavel Aoitrov 1o Go-Lab;

T

A ot ouee
GO-LAB
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Opyavwaon pyootnpiwv...

..TipoodEpovtac urtooTHPLEN HE
EKTIOLOEVUTLKO UALKO Kol epyaleiaL..

...kait 51aBeon toug otn
KOWVOTNTA TWV XPNOTWV

© Go-Lab Project - Global Online Science Labs for Inquiry Learning at School &
Co-funded by EU (7™ Framework Programme) GO-LAB



Mepikoi Xpnoigol cuvOea ol A

1. Bpiokw 10 TTpOYPANUA JE TO UNIKO TWV DIOAECEWV
https://indico.cern.ch/event/447008/other-view?view=standard

2. Kavw aitnon yia ektraideuTikn emmiokewn oto CERN
http://outreach.web.cern.ch/outreach/visites/index.html

3. ZUVOEW OIadIKTUAKA TO oXOoAgio pou ue to CERN
http://atlas-live-virtual-visit.web.cern.ch/atlas-live-virtual-visit/
http://cms.web.cern.ch/content/virtual-visits

4. Opyavwvw ATLAS mini-masterclass oto oX0A€io you pe 10
[MavemmoTriuio TG ABrvag

Emmkoivwvw pe Tnv KaB. K. XpioTiva KoupkoUueAn
hkourkou@phys.uoa.gr

5. ETmKoivwvw pe tov AyyeAo ANeCOTTOUAO
https://phonebook.cern.ch/phonebook/#personDetails/?id=735690



https://indico.cern.ch/event/447008/other-view?view=standard
http://outreach.web.cern.ch/outreach/visites/index.html
http://atlas-live-virtual-visit.web.cern.ch/atlas-live-virtual-visit/
http://cms.web.cern.ch/content/virtual-visits
mailto:hkourkou@phys.uoa.gr
https://phonebook.cern.ch/phonebook/#personDetails/?id=735690

CERN
\

“Joy in teaching
comes from having
helped the students

to appreciate and
love science”

Quote from a participant of CERN’s High School Physics Teacher Programme
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