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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,

EVERY PARTICLE \
FEELS TWIS FIELD,
BUT |& AFFECTED lN )
DIFFERENT AMOUNTS,
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%ATLA

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
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https://www.youtube.com/watch?v=miO2VcPIaXo
https://www.youtube.com/watch?v=miO2VcPIaXo
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LHC 2.0 | Mia véa patid oto cupmayv

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

1 14 teraelec Its (TeV: see “‘Hardy booted’).
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
. “This time we don't have any

The LHC & 3 27-kilometre nng that "
circulites besns of protons dconlerated for the Higgs boson,” says Sheal I
to near the speed of light in oppeafte signposts that are quite so clear”
directions. At four points, the two besns
collide, creating showers of partides
that are aadysad by four detectirs:
CAIS, ATLAS, AUCE and LHCb.

BY ELIZABETH GIBNEY / ILLUSTRATION BY NIK SPENCER
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Desperately seeking SUSY

Higher snergies mean that the LHC can producs hesvier partiches (becauss of £=me?) —
and perhaps some of thase predicted by the theary of supersymmetry, or SUSY. An extensica
to the standsard model of partick physics, SUSY postulates o giant Superpartner’ for each
known particle, and woukd offer explanations for mysteries such as the nature of dark matter.

Decays decoded

It the LHC makes suparsymmetric particles, their lifetmes
will be fleeting. But physicists can deducs thair presenos
from the mare-stable decay procucts. In at least one case,
such SUSY dues could aso be evidence for dark matler,
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http://vimeo.com/61190450
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Ta pouxa 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.”
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Arthur C. Clarke



The “Fixed” Mindset (Dweck, 2008)

Fixed Mind=set

Intelligence is static

Leads to a desire

to look smart

and therefore a

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/images

tendency to...

[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
{ o
OBSTACLES T T
, T T §
~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

@ ..embrace
challenges
Intelligence can be developed
% ..persist in the
face of setbacks

..see effort as
the path to mastery

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

..Jearn from
eriticism

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/images
/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]

...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/

Ti uymopw va @epw atro 10 CERN TTicow O0TO OXOAEI0 Lo,

[Tw¢ uTTOPW VA TO KAVW ME TOV KAAUTEPO OUVATO TPOTTO;
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[Tw¢ uTTOoPW VA KATAOTACW TN O1I0ACKAAIQ TNG ETTIOTAMUNG
TTI0 EAKUCOTIKN YIO TOUC JaBNTEC JOU;

EtroikodounTikr, digpeuvnTIK ndbnon

2 UVEPYATIKI NAabnon

EvykaBidpupévn paénon

[TpocopoIWaOEIG, TTaIXVidIa
EiKovIKG epyaoThpia
2.XEQIAOUOC TTEPIBAANOVTWYV

KolvoxpnoTa avTiKEigeva
AidAoyoc, dI0dIKTUOKEG OUVOEDEIC

ATTONOKPUOUEVA & EIKOVIKA
EpyaoThpla
[1POCOUOIWTEC



Elkovika epyaotnpla, epappoyeC Kat roxvidla
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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

2uvOeovtac TNV taén pou pe to CERN

: _ OPEN
’m_ " DISCOVERY | CERN
) SPACE Virtual Visits

HOME | VIRTUALVISITS | GALLERY | CONTACT

CERN VIRTUAL VISITS CALENDAR THURSDAY 7 AUGUST 2014

< AUGUST 2014 >
SUN MON TUE WED THU FRI SAT
BOOK YOUR VISIT
‘ . TODAY &
3 4 . . - 2 5 GET TO KNOW
THE
10 11 12 13 14 15 16 WORLD OF CERN
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ATLAS Virtual Visits

2011: 11 Visits
2012: 55 Visits
2013: 72 Visits
2014: 37 Visits
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http://atlas-live-virtual-visit.web.cern.ch/atlas-live-virtual-visit/2012/Lala-2012.html

Avalntwvtac eKMaLOEUTIKO UALKO & epyaleia

Mua avalntnon oto Google
_ e : yla “epyaotriplo dtatripnong
A e i T ) P TNC OpUAS” EMLOTPEDEL

3 " Yeu T
! ~2.000.000 mnyec!

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



Avolntwvtac eKToLOEUTIKO UALKO & gpyaleia
e Baon TLC LeyYAAeC LOEEC TNC EMLOTAUNG

N == o, Powers of Ten™ (1977)
V ¥ = ~\‘ \ \

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
\  THE FROG, OR THE

MpooavatoAlopog

JUUMEPACHOL

Neilpopa

GO-LAB



Ti kAvel Aoutov to Go-Lab;

Opyavwaon epyootnpiwv...

..TipoodEpovtag umtooTHPLEN e
eKTIALOEVUTLKO UALKO Kol epyaAeial..

...kalt 51aBeon toug otN
KOWVOTNTA TWV XPNOTWV

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



Mepikol xpnotpot cuvoeooL !

1. BplOKW TO TIPOYPOULUO LE TO UALKO TwV SLaAEEE WV
https://indico.cern.ch/event/404362/other-view?view=standard

2. Kavw aitnon ywa ekntatdevtikn eniokedpn oto CERN
http://outreach.web.cern.ch/outreach/visites/index.html

3. 2uvOEw SLadiktuakd to oxoAeio pou pe to CERN
http://atlas-live-virtual-visit.web.cern.ch/atlas-live-virtual-visit/
http://cms.web.cern.ch/content/virtual-visits
http://ea.gr/ep/virtualcern/index.asp

4. JuvOew To oXOAELlo pou pe To Go-Lab
http://www.go-lab-project.eu/call-for-schools

5. Emikowvwvw pe tov Ayyeho AAe€omoulo
https://phonebook.cern.ch/phonebook/#personDetails/?id=735690



https://indico.cern.ch/event/404362/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
http://ea.gr/ep/virtualcern/index.asp
http://www.go-lab-project.eu/call-for-schools
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

2o evyapLlotw!
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