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MASTERCLASSES
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Masterclasses v Casticovej fyzike

.. ako priblizit’ aktudlny Spi¢kovy vyskum s jeho krdsou aj
zloZitost ou stredoskolakom

_ Ivan Melo
(Zilinska univerzita)
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Masterclasses zaujem verejnosti




Global Language Monitor (GLM) makes statistical analysis of language usage in the
worldwide print and electronic media, the Internet, and the blogosphere, as well as
social media
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http://en.wikipedia.org/wiki/Global_Language_Monitor
http://en.wikipedia.org/wiki/Social_media
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Particle Physics Masterclasses:

Zacali vo Vel'kej Britanii pred 17 rokmi

Rozsirené vd'aka IPPOG na Internat
Masterclasses v r. 2005

Univerzity na celom svete hostia stredoskoldkov, ktori sa na 1 deni stand
¢asticovymi fyzikmi

* Predndasky
* Analyza dat/pocitacové cvicenia
* Medzinarodna videokonferencia




1.W bozony
- Struktara protonu R™= W/W-

2. Z bozdny

3. Higgsov bozon

ATLAS

Mverage today

Falaiss=au
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Thessaloniki

Experiment
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M arseille

Global daily combining of R of the Masterclasses W measuremen

2013: 37 krajin, 167 univerzit, 10 000 Ziakov



MC 2010 na Slovensku

355 Studentov a 37 ucitelov z 52 gymnazii
<l |ntcrnational MC <™ Regionalne MC
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Influence of Masterclasses
2011 176 questl'onpalres -new LHC data

Did the Click for Full results
Masterclasses
influence your
decision about
university study?

Influence of MC no | yes

Study physics in combination | 19% | 43%

Obzory mat.,fyz. a inf. 1/2013

Boris Tomasgik: Evaluation of the new Masterclasses in Slovakia 6



https://indico.cern.ch/getFile.py/access?contribId=16&sessionId=0&resId=0&materialId=slides&confId=132479

What did you like?
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'What did you like most about this masterciasa?

Boris Tomasgik: Evaluation of the new Masterclasses in Slovakia 9



MC - media coverage

National radio Slovensky rozhlas: live interview

Local TV

National and local newspapers

Science magazine Quark

US Symmetry magazine with photos from Slovak MC

dimensions

of
particle
physics
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Looking for Leptons in All the Right Places

by Jennifer Lauren Lee

In a typical high school physics textbook, says scienceeducation
specialist Beth Marchant, only the last chapter is devoted to all
the developments since 1900—the stuff that physicists are actually
working on today. "For teachers who go by the textbook,” says
Marchant, "the class never gets there.”

Marchant is part of a multinational team, from programs in Europe
and the United States, collaborating to transform the way physics
is taught. They offer kids the chance to close their textbooks and
experience modern science first-hand.

A program organized and run by Michasl Kobel of the Technical
University in Dresden, Germany, gives 16- to 18-year-ald
students the chance to be "physicists for a day,” teaching them ta
identify subatomic particles from real data collected by detectors
atthe European laboratory CERN. The European Particle
Physics Qutreach Group supports Kobel's EPPOG "Masterclass.”

Based on a smaller-scale program in the United Kingdom
Kobel's Masterclasses include 60 institutions from 18 countries.
and a total of 3000 students, all analyzing the same sets of data
The students gather at local institutions for one intensive day,
with lectures from scientists on performing measurements with
particle detectors. At the end of the day, all join in a
videoconference to share and discuss their results, just as
physicists would at one of their own conferences.

"¥ou can talk about this kind of thing in the classroom, but when
you're actually sitting beside a kid from Greece who's asking the
same question, that's a different thing,” says Ken Cecire. Along
with Marchant, Cecire is working to invigorate US high-school
physics through QuarkNet, supported by the National Science

Above: Tania Entwistle's team of students from Ward Melville
High School in New York. Front from left: Stephen Bohlman,
Sammi Qin. Back from left: Ram Gupta, Lucas Janson, Ari
Richman, Josh Steinberg. Below: Students around the world
participate in videoconferences, lectures, and analysis of particle
physics data.

Photos: Ken Cecire, Hampton University; ivan Melo, Zilinska
te, Slovakia; and C Ki , U ty of
Athens, Greece

Foundation and the Department of Energy's Office of Science. QuarkNet centers are connected to high-energy-physics experiments at

CERN, Fermilab, SLAC, and other research institutions.




CERN Courier

Contest of studen-
essays:

2010 winner
published in
CERN Courier
July/August 2010

INSIDE STORY

[t was on an ordinary March day when | did
something that was way out of character. A
friend of mine, who is admittedly a physics
geek, told me about something called a
Masterclass and suggestively handed me a
leaflet with big, friendly “Hands On Particle
Physics™ on it. Now, | must say that| am the
kind of studentwho would normally like to get
her hands OFF particle physics — butthen |
noticed something that sparked my interest.
“A videoconferance”, the leaflet read, “a
chance to analyse real experiment results
with foreign universities and the CERN
scientists”. | said, yes, that surewas
something. Then | said that | would come.

My entire preparation consisted of
revisingwhat | knew about particle physics
[note, that it really wasn't much...) and
repeatedly assuring myself that | won't be
meeting a roomful of Einstein-like geniuses
and therefore look quite stupid; that they
will be ordinary high-school students with
an interest in physics, looking forward to
l2arning new things... just like me. At least,
| hoped so
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Reflections on 2 Masterclass

High-school student Slavka Marcinova attended the Hands On Particle Physics
Masterclasses 2010 at her local university in the Slovak Republic and was pleasantly
surprised. In this essay she describes in English her experience.

LAY

The 2010 Masterciass under way in Kosice. The annual masterciasses introduce high-school students

to particle physics and now attract more than 5000 participants. (Courtesy PJ Safarik University.)

classes and wrote down notes. The second, a
lot more technical lecture, offered us a look
into modern physics, something that we
definitely didn't know from physics classes,
something that got me genuinely interested,
s did the still unanswered questions of
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International dialogue

After lunch it was time for the
videoconference to begin. Without any
technical problems, we connected with
universities in Debrecen, Budapest, London
and with the scientists in CERN. We
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Leading national daily SME, March 2011

Spravy - Regiony - Sluzby - =7 Nakupujte - SME

veda

Sme.sk | Veda | Fyzika | Stredoskolac analyzovali data z CERN-u
@ DISKUTUITE =k vyTLacit |I| UPOZORNITE Ma CHYEU PoSlite: BEA E-maLom NA& FACEBOOK ﬂwamu.sms DaLSIE ~
VEDA 2 Stredoskolaci analyzovali data z CERN-u
VESMIR
CLDVFK Velky hadrénovy urychlovaé v CERN-e prinidéa od minulého roku nové 11— C e
B'OL‘?G'A vysledky. V uplynulych troch tyzdfioch si analyzu niektorych vysledkov ;
EKOLOGIA vyskisalo aj priblizne dvesto slovenskych stredoskolakov. Stali sa na
FYZIKA jeden defi Easticovymi fyzikmi.
DINOSAURY

BRATISLAVA. Sest slovenskych univerzit sa medzi 15. a 25. marcom zapojile do

FOTOGALERIE = , ot Gy e e

—nmo medzinarodneho podujatia o casticovej fyzike uréenej Ziakom strednych Skol.

DEMNMIK Eﬁ‘ d .Majstrovské kurzy o fasticovej fyzike” (Particle Physics Masterclasses) im dali
moZnost stretnut sa s fyzikmi, ktori sa casticove] fyzike venujd v ramci swojho

Inzercia wyskumu.
Takto vyzera zrazka dvoch protonov v analyzacnom

Cielom podujatia je umoznit Ziakomn siahnut si na realne data a vyskdsat si - aj ked’ prostriedku HYPATIA, s ktorym G&astnici pracovali.
len v malom - ako skutocne vyzera praca vyskumnika. Foto: REPROFOTO - Boris Tomagik

Korzar (5K

| Presovsky | Zemplinsky | Spiisky | Tatransky | Gemersky | Humensky | Lubovniansky

Sme.sk | Korzér | Enter | .Majstrovské triedy” v Kosiciach i PreSove L

& piswurwite Sh vrmadii [MurozormTE MHa cvey  Podlite: EA E-manom MA FACEBOOK ﬂv‘rBMLl.SME DaLSIE ™

KORZAR.SME.SK ¥

EPORT ic sali ud vaCa v CERN-¢

ot s»Majstrovske triedy” v KoSiciach i PreSove

ROZHOVORY

BULVAR

VECER

NEPREHLIADNITE

SPRAVODAJSTVO
kosicky

UZ po siedmy raz sa tohto roku uskutoénili tzv. Masterclasses (vol'ne
preloZené majstrovské triedy), ktoré Studentom strednych kol v
mnohych krajinach na celom svete pribliZuja pracu fyzikov pracujiacich v
oblasti Casticove]j fyziky a umoZfiujd Im priamo sa podielat na

i . wyhodnocovani redlnych experimentilnych adajov. Studenti tak maja
prasovsky moZnost stat sa na jeden den €lenmi vedeckych timov a aspon €lastoéne

zemplinsky spoznat ,ako sa robi veda".

spiisky

tatransky
gemersky Viac ako 8-tisic Studentov
humensky

Projekt Masterclasses organizuje Eurdpska skupina pre popularizaciu casticovej
fyziky EPOG a Eurdpska fyzikalna speolocnost EPS. V tomto roku sa na
medzinarodnych Masterclasses v fasticove] fyzike zacastnilo viac ako & 000

fubovniansky

Masterclasses sa ricastnili aj dievcata. Vladka a
Simona z kosickeho gymnazia Opatovska pri
vyhodnocovani udajov z CERM-u.

archiv

reklama ETARGET
Studentov na vySe 110 univerzitach a wyskumnych centrach v 24 krajinach. )
Foto: archiv

Magio Sat bez




Cascade projects 2011

Teams of 3 students make 20 min presentations at their schools

New National competition for 2007-8
UNIVERSITYO" 4 C'ascade of Particle Physics in schools & colleges  STH(C
BIRMINGHAM An exciting Opportuniiy to....

Enhance your A Leval shudios Devalop Key Communicaion Slalls
*Make personal links with Research staff at a leading University
*¥in money to kelp finance a irip to CERN

CERN gooelerator control room

4 teams in 2009
15 teams in 2010
21 teams in 2011

Mentors - volunteers from all HEP comunity



Cascade projects 2011

* What are we all made of ? Atoms - Quarks - ?
* Particle Accelerators - How do they work?

* Medical Applications of Particle Accelerators - What are they?
* Recreating the Early Universe at the LHC

* Antimatter

* Dark matter

* Quantum nature of elementary particles

* Neutrinos

* Are there more than 3 spatial dimensions?

* Search for new particles. Higgs boson

* History of the Universe

Grand finals at Sucany high school, May 31, 2011



Cascade Grand Finals




Follow-up: Astronomy Masterclasses

Asteroids, their trajectories and possible threat to Earth

137108 (1999 AIN10)
Classification: £pollo [NEC, PHA] SPK-ID: 2137108
[ Ephemeris | Orbit Diagrmm | Orbital Elemants | Physical Pammeaters | Discovery Circurmstances |

[ hide arbit diagram ]
Orbit Diagram 13 HUY & 1
Note: Make sure you have Java enabled on your broweser to see the applet. This appletis provided as a 30 orbit

visualizaton tool. The applet was implermented uzing 2-body methods, and hence should notbe used for dete rmining
accumie long=&rm tojecwiies {over several vears or decades) or planetry encounter circumsnnces.

(1999 AN10)
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Computer exercise: http://neo.jpl.nasa.gov/orbits



Co od nds potrebujd u¢itelia
(dotaznik)

Odpovedali 10 ucitelia:

- DVD z Masterclasses
- Cascade projekty
- Vzdeldvacie moduly (e-learning kurz UPJS Kosice)

vSetky vase materidly mozeme pouzit’ pri ueni"

.d'akujeme za vietko, ¢o pre nds robite"



Uspech Masterclasses
1. Spolupraca

2. Uast’ vyskumnikov

3. Aktualne experimentalne data

4. Format (prednasky, analyza dat, medzinarodna
konferencia)



1. financovanie Masterclasses (APVV, KEGA, CERN
vybor)

2. posilnenie ucasti stredoSkolakov v organizacii
3. spolupraca s uditel'mi SS
4. portal Casticovej fyziky na Slovensku

5. udebné texty pre SS a VS



e-learning course Windows to modern physics

Masterclasses - Okna do modernej fyziky Ste pihlaseny ako Gabika Tarjanyiowd (Odhlasit) "

LMS MOOdIe, 10 modules Muﬁ"'mm‘“amm;@mh
B Utasiic A e —————— -

Pridat novd tému

Atom Aktivity = Okna do modernej fyziky b

W Fora Zaver Distanéného kurzu viac
Testy Mili Studenti. Gastnici kurzu Okna do modernej fyziky
¥

N I Faaania Prave ste sa stali ¢lenmi skupiny nadSencov. ktori budi spoloéne, pod vedenim 13m
u C eus IﬂZere profesionalnych fyzikov. objavovat krasy modemej fyziky a spoznavat jej obrovsky
vyznam pre naé kaZdodenny Zivot
F i - Nasim ciefom je pi om deviati ych Easti - priblizit
o rces vam tie oblasti fyziky. ktorym ste sa v ramci vyu€ovacich hodin zrejme podrobnejsie
#£ Zapnut upravovanie nevenovali. Budeme sa zaoberat' elementamymi ¢asticami, z ktorjch sa sklada cely

[£] Nastavenia n&$ vesmir, silami, ktoré medzi nimi pdsobia, a tie spasobmi. ako ich mézeme

Standard Model 39 Priradit roly Studovat. Predstavime vam Spickové fyzikilne experimentilne zanadenie - velky

q Skupiny hadrénovy urychlovaé. ktory sa prave akoby symbelicky uvadza do Cinnosti, v Ease
o Zlohcvane ey rozbiehania sa nasho kurzu

ACCeIerato rS gﬁ;’;?l S Budeme radi, ak radost z poznavania zaZijete nielen pri 3tudovani jednotlivych

« Reset modulov, ale a pri daldich vzdelavacich aktivitach. Suastou kurzu su dve

prezentné stretnutia. na ktorych sa s vami radi osobne stretneme Na prom

| Zaznamy " s . v
e ec OrS 271 Otazky stretnuti sa aktime zaujimavého exp tasticovych fyzikov, druhé Prezenéné stretnutie viac

4l Stupnice stretnutie bude venované vadim vastnym prezentacidm na vybrané fyzikalne lem-,; Starsie témy
) Stibory V kazdom module njdete okrem zakladnych tudijnych textov aj rézne aktivity
( :E RN L H ‘ ; Znamky kioré vam podfa vasho viastného zaujmu poskytni Siroké moZnosti dalSieho - .
3 Odstranit ma z kurzu vzdelévania v danej problematike. Nadchadzajuce udalosti -
Masterclasses Pomocou testov” si mdZete overit, ako ste zvadli konkrétnu problematiku a & vam Momentaine sa tu
Q u a rk_ | u O n IaS m a B Pron st zékladné pojmy a javy zrejmé nenachadzaj( Ziadne
g p Priebeh vaho on-line 3tudia je elektronicky vyhodnocovany nadchadzajice udalosti

Najaktivnej3i Studenti budu oceneni zaujimavymi cenami

. . Chod do kalend:
Med ICaI phySICS Prajeme vam vela radosti z objavovania fm':“;;"ns'ara

kolektiv autorov

OPAL Masterclass grrerr ey

Aktiita od Utorok, 1 jin 2010

1. Atém 18:49
2. Atémové jadro Kompletna s:r?.s o Vase)
3. Sily | | aktualnej Einnosti -

Rok 2010 na LHC
alebo
Preco ho este nemate?




RECFA meeting in KoSice, May 27, 2011

EPPOG/IPPOG connections

The European Particle Physics Outreach Group (EPPOG) is a
network of people who undertake outreach and informal
education initiatives. EPPOG was formed in 1997 under the
joint auspices of ECFA and EPS-HEPP.

“the particle physics community has a moral obligation to inform the
public on its activities. To do this well, experiences must be shared
among countries in view of the need to optimize the use of resources.”

Director General Mr. Llewellyn Smith at the first-ever EPPOG meeting

2011: EPPOG — IPPOG
European — International


http://committees.web.cern.ch/Committees/ECFA/Welcome.html

=
Foto: Bartolomej Cisar
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