FISICA DE PARTICULAS
1 COSHOLOGA, ¥ ONDAS GRAVIACIONALE..

EN EL AULA
oot PUEDES &St DEBEe




https://etc.usf.edu/clipart/galleries/143-inclined-planes



AUNOUE EL CERN NO SEA EL
MEIOR SITIO PARA HABLAR
Dt ESTO...
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What if you had to take an art
class in which you were taught
only how to paint a fence, but
were never shown the paintings
of van Gogh or Picasso?

Alas, this 1s how math 1s taught,
and so for most of us it becomes
the intellectual equivalent of
watching paint dry.
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LOCAL SPORTS POLTICS  ENTERTAINMENMT  OPINION  MOST POPULAR  PLACE AN AD

How our 1,000-year-old math curriculum
cheats America's kids

Ed Frenkel

By Edward Frenkel
MARCH 2, 2014

magine you had to take an art class in which you were taught how to paint a
fence or a wall, but you were never shown the paintings of the great
masters, and you weren't even told that such paintings existed. Pretty soon

you'd be asking, why study art?

That's absurd, of course, but it's surprisingly close to the way we teach children



(1 Tube J§

594.500 visualizaciones

Publicado el 11 nov. 2012

Minute Physics video at: hitp://youtu.be/BGL22PTIOAM
More from Ed, Phil and Tony's interviews at: hitp://bit ly/S04Hrh

https://youtu.be/Xzn2ecB4Hzs
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aren't a required part of most standard US
high school physics courses:

N;} 0:46 / 3:48

Open Letter to the President: Physics Education

I"L MinutoDeFisica
PHvsICE 1.819.272 visualizaciones
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https://youtu.be/
BGL22PTIOAM



FISICA

DE PARTICULAS
EN EL
INSTITUTO

FISICA DE
PARTICULAS PARA
PROFESORES DE

CIENCIAS Y
TECNOLOGIA



Lo que podemos

hacer
EN EL AULA (y mds alld)




¢Hay para todos
los que ensefhan ciencias y
tecnologia?
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- i nature

Techniques for life scientists and chemists

Home | Current issue | Comment | Research | Archive ¥ | Authors & referees ¥ | About the journal ¥

Arficle | 9 March 2015

Whole-body immunoPET reveals
active SIV dynamics in viremic and
antiretroviral therapy-treated

macaques
Philip J Santangelo et al.

6 ImmunoPET/CT imaging using a labeled simian
immunodeficiency virus (SI\V}-specific antibody can
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Pues si...
con diterentes enfoques

Y al menos por dos
motivos:



La importancia
““cultural” de la fisica
fundamental

Las “aplicaciones”



Lo que podemos hacer en el aula

1. El programa minimo.
2. Adaptarlo al curriculo existente.
3. Introducirlo en el curriculo.



¢SE ACABO LA CIENCIA

EN EL SIGLO XIX?
5O SIQUIERA EN 1905 O EN LOS

ANOS 19302
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CMS./ | cMs Experiment at LHC, CERN
w | Data recorded: Mon Jul 31 11:43:16 2017 CEST

\| Run/Event: 300157 / 994864223
| Lumi section: 1008 L

http://mcmstv.web.cern.ch/mcmstv/#evd LIVE EVENT DISPLAY

https://op-webtools.web.cern.ch/op-webtools/vistar/vistars.php
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http://wlcg-public.web.cern.ch/resources

EL PROGRAMA MINIMO

No se puede ignorar lo que estamos aprendiendo aqui...

AHORA HAY QUE DEFINIR ESOS
ELEMENTOS MINIMOS



IADORAS

MEL#H

v TEORICOS  ELECTRON ®

o FEEME:XPERlMENTO ”-”L i
i G s e T MELCROS ACELE RADOR
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ESTUDIA

DESARROLLO
DE MODELOS
Y TEORIAS

clectron neuatring snuon geutring Lau neutrino F“!"“ DE ¥ [
Leptons "i PARTICULAS ANALISIS DE DATOS



DOS CANDIDATOS CLAROS
PARA EL PROGRAMA
MINIMO:

A) Las particulas NO son bolitas

y hacen algunas cosas propias de las ondas
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B) La fisica NO se acabé en
los ahos 1930 cuando los
atomos parecian estar
compuestos de protones,
neutrones y electrones

Por ejemplo, los quarks se
descubrieron
experimentalmente

hace mas de cuarenta anos






1IoPscience Journals - Books Login ~ Search all I0Psc

Physics Education

PAPER = OPEN ACCESS

Introducing 12 year-olds to elementary particles

Gerfried J Wienerl2, Sascha M Schmeling! and Martin Hopf<
Published B May 2017 « ® 2017 I0P Publishing Ltd

Physics Education, Volume 52, Number 4
Focus on Nuclear and Particle Physics

F2 Article PDF

Figures~  References~

+ Article information

Abstract

We present a new learning unit, which introduces 12 year-olds to the subatomic structure of matter.

The learning unit was iteratively developed as a design-based research

http://iopscience.iop.org/article/10.1088/1361-6552/aa6cfe/meta

(cuasi) independiente del curriculo...



http://iopscience.iop.org/article/10.1088/1361-6552/aa6cfe/meta

Analisis de la ensefianza de la estructura e
interacciones de la materia segin la fisica
moderna en primero de bachillerato

Study of the teaching process about the structure
and interactions of matter through modern
physics at the second-to-last year of high school

Paula Tuzon
Jordi Solbes

Universitat de Valéncia

https://0js.uv.es/index.php/dces/article/viewFile/3599/4238

©'PLOS | oxe

RESEARCH ARTICLE

Particle Physics in High School: A Diagnose
Study

Paula Tuzén*, Jordi Solbes

Science Education Department, Facultat de Magisteri, Universitat de Valéncia, 46022 Valencia, Spain

http://roderic.uv.es/bitstream/handle/10550/54324/113222 .pdf?sequence=1&isAllowed=y


http://roderic.uv.es/bitstream/handle/10550/54324/113222.pdf?sequence=1&isAllowed=y

El texto del manual escolar de ciencias:
épuente u obstaculo para el aprendizaje?

The text of the science textbook: bridge or obstacle for learning? REVISTA

ENSENANZA

Carla Maturano, Carina Rudolph, Maria Amalia Soliveres
Instituto  de  Investigaciones en Educacion en las Ciencias
Experimentales (I1E.C.E.). Facultad de Filosofia, Humanidades y FlSlCA
Artes, Universidad Nacional de San Juan, Av. JI. de La Roza 230
f’Tesrej. Capital, CP 5400, San Juan, Argentina. .

L]

mail: cmatur@ffha.unsj.edu.ar .

https://revistas.unc.edu.ar/index.php/revistaEF/article/view/15620

Home  Search Upload Material Institutional Frequentes questions Conf

Unidades académicas — Facultad de Ciencias Exactas — Tesis

hrch among more than 55000 resources
kilable in the repository

Evolucion del concepto de elementalidad
Una propuesta de ensefianza basada en el uso de herramientas TIC

B Author: Ozores Paci, Agustin Nicolas

load resources Document type: Tesis de maestria

to SEDICI to increase its

bility and improve its impact o

Se presenta en este trabajo una propuesta didactica con uso de TIC's que aborg

http://sedici.unlp.edu.ar/handle/10915/61193


https://revistas.unc.edu.ar/index.php/revistaEF/article/view/15620
http://sedici.unlp.edu.ar/handle/10915/61193

ADAPTAR LA

PROGRAMACION
SIN IR MUCHO MAS ALLA DEL

programa minimo

LA CONSIGNA ES
sustituir choques

de coches por
colisiones de
particulas
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Conservacion del
momento lineal.

Detector ALEPH, LEP




Otra de conservacion del momento lineal

A.LEPH DaLT Run=11447 Ervt=E841

~~ Y en muchos
casos
tenemos
datos
NUMEricos




Hay mucho material
disponible y probado:

CINEMATICA, DINAMICA, ENERGIA, LEYES DE
CONSERVACION, GASES, ELECTRICIDAD Y
MAGNETISMO, GASES...

PARA TODOS LOS NIVELES DESDE SECUNDARIA,
(no con la misma abundancia)

CUALITATIVO Y CUANTITATIVO

POR EJEMPLO:
Viaje al corazén de la materia: http://palmera.pntic.mec.es/~fbarrada/
Fisica de particulas en el Instituto: http://www.educa2.madrid.org/web/fbarradas/inicio

Acercandonos la LHC http://www.lhc-closer.es/pages_es/phy_1.html
Cémaras de burbujas: https://scool.web.cern.ch/content/bubble-chamber

Biblografia de urgencia: http://goo.gl/txNNz


http://palmera.pntic.mec.es/~fbarrada/
http://www.educa2.madrid.org/web/fbarradas/inicio
http://www.lhc-closer.es/pages_es/phy_1.html
https://scool.web.cern.ch/content/bubble-chamber

ESO SIN CONTAR CON QUE -NECESARIAMENTE
EN ALGUNAS MATERIAS NECESARIAMENTE
TENDREMOS QUE ADOPTAR UN

Enfoque curricular



Bloque 6. Fisica del siglo XX

Contenidos

Introduccién a la Teoria Especial de la Relatividad.
Energia relativista. Energia total y energia en reposo.
Fisica Cuantica.

Insuficiencia de la Fisica Clasica.

Origenes de la Fisica Cuantica. Problemas precursores.
Interpretacion probabilistica de la Fisica Cuantica.
Aplicaciones de la Fisica Cuéntica. El Laser.

Fisica Nuclear.

La radiactividad. Tipos.

El ndcleo atémico. Leyes de |la desintegracién radiactiva.
Fusién y Fisién nucleares.

Interacciones fundamentales de la naturaleza y particulas fundamentales. Las cuatro
interacciones fundamentales de la naturaleza: gravitatoria, electromagnética, nuclear
fuerte y nuclear débil.

Particulas fundamentales constitutivas del &tomo: electrones y quarks.

Historia y composicidn del Universo. Fronteras de la Fisica.



Estandares (PRINCIPALES) de aprendizaje evaluables

16.1. Compara las principales caracteristicas de las cuatro interacciones
fundamentales de la naturaleza a partir de los procesos en los que éstas
se manifiestan.

19.1. Describe la estructura atémica y nuclear a partir de su composicion
en quarks y electrones, empleando el vocabulario especifico de la fisica
de quarks.

20.2. Explica la teoria del Big Bang y discute las evidencias
experimentales en las que se apoya, como son la radiacién de fondo y el
efecto Doppler relativista.



OTROS ENFOQUES:

- A través de la ficcion

- A través de aplicaciones
biomédicas (u otras)

- Construir detectores

caseros
- "Ciencia ciudadana”




A través de la ficcion

European Organization for Nuclear Research

SCIENCE AND FICTION:
FLASHFORWARD

| » FlashFarward

Two minutes and sevente
that changed the world...

Robert Sawyer's novel FlashForward is currently being
transformed into a big budget CSawyer's
story follows a research team using the particle
accelerator at CERM in pursuit of the elusive Higgs
Boson, a theoretical subatomic particle, But instead of
finding the Higgs, the consciousness of the entire
hurnan race is thrown ahead by twenty-one years,



Fisica de particulas y (bio)medicina:

http://palmera.pntic.mec.es/~fbarrada/aula/aula®.html

— Fisica de particulas y medicina .
Y quien
= [ ]
A CERN dice
[ J { ]
Foto CERN d
Reconstruccion de un suceso en el me ICI na

colisionador LEP del CERN. En &l pu °
rojo del centro se han hecho choca d iceé

electrén y un positrén.
tecnologia

o

computacion

o tantas

cosas que

e salen en los

Se usan para el diagnostico médif d e
Y para investigar, por ejemplo, ¢é me IOS...
¢cambia cuando se piensa o se lee
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DEMUESTRAN LA EFICACIA DE UNA PROTEINA OUE PUEDE INHIBIR EL VIRUS DEL
VIH-1

INICIO / ACTUALIDAD / NOTICIAS / DEMUESTRAN LA EFICACIA DE UNA PROTEINA QUE PUEDE INHIBIR EL VIRUS DEL VIH-1

Utilizando los brillantes rayos X del Sincrotron ALBA, un grupo de investigadores ha resuelto la estructura cristalina de una cadena proteica sintética que
puede evitar |a infeccion del VIH-1.

La glipoproteina gpd4l forma parte de Ia envoltura del virus de la inmunodeficiencia hi
célula huésped. Durante la infeccidn del VIH-1, dos regiones de gp41 (la repeticién h
NHR y CHR respectivamente) pueden ser accesibles a inhibidores de manera tempora

Los investigadores disefiaron una cadena proteica simple que imita la superficie de b
manera, esta cadena evita que el virus se pliegue e infecte a la célula huésped, taly
pseudovirus y virus aislados. El sipuiente paso fue hacer crecer la proteina en crista
generados en el Sincrotrén ALBA.

Los experimentos de difraccion de rayos X realizados en la linea de luz XALOC han pe
confirmando su capacidad de imitar a la perfeccion la superficie de NHR en la regidn

Esta proteina - que es muy estable y precisa - tiene un gran potencial para el desarrollo de farmacos, vacunas o microbicidas contra el VIH-1.




PARTICULAS DE VERDAD

DETECTORES CASEROS
“Ver"” para creer

LETRA PEQUENA:
Pero cuidado, que ni “vemos” ni se trata de “creer”
en sentido estricto.



Tira de fieltro
empapada
de alcohol

Placa metalica v

Burlete de goma N -
COz solido




Se puede
comprobar
(jvaya frasel)
que la mayoria
de las
particulas
detectadas son
muones (M) de
los rayos
coOsmicos
secundarios

30.000 m

Rayos Césmicos

globo sonda



También se pueden
construir
otras cosas en el taller:



Opciones mas avanzadas, %
que permiten medir cosas

sobre los rayos
cosmicos...

Home Buy Download Products ~ Learning -~ Forum  Support - Blog

« ||.H;-'| Trap! A GPS-Based Speeding
Alert

"BUILD YOUR OWN" GEIGER COUNTER
[2 PART TUTORIAL]

Davide Gomba — April 13th, 2010

w“"“w
-
e

September 3, 2009 By
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Geiger cpm (10 s) in 12 hours: Madrid v Alicante

B cpmaAlicante
W cpmMadrid




frecuencia / 1 cpm

Cuentas por minuto en un contador Geiger
SBM20 medidas cada 10 s durante 12 h en
Alicante (altitud = 30 m) 23/07/2017
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I

—t Ajuste: Poisson, lambda = 16, sd_error = 0.06
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An Inexpensive Cosmic Ray Detector for the Classroom
Jeffrey D. Goldader and Seulah Chai

Citation: The Physics Teacher 48, 594 (2010); doi: 10.1119/1.3517025

View online: http://dx.doi.org/10.1119/1.3517025

View Table of Contents: http://scitation. aip.org/content/aapt/journalftpt/48/9?ver=pdfcov
Published by the American Association of Physics Teachers

Articles you may be interested in
Walther Bothe and Bruno Rossi: The birth and development of coincidence methods in cosmic-ray physics
Am. J. Phys. 79, 1133 (2011); 10.1119/1.3619808

Student Projects in Cosmic Ray Detection
Phys. Teach. 47, 494 (2009); 10.1119/1.3246465

Astroparticle Physics: Detectors for Cosmic Rays
AIP Conf. Proc. 857, 382 (2006); 10.1063/1.2359423

Educational Cosmic Ray Arrays
AIP Conf. Proc. 828, 271 (2006); 10.1063/1.2197427

Measuring and modeling cosmic ray showers with an MBL system: An undergraduate project
Am. J. Phys. 69, 896 (2001); 10.1119/1.1370236

arXiv.org > physics > arXiv:physics/0701015

Physics > Physics Education

Educational cosmic ray experiments with Geiger counters

F.Blanco, F.Fichera, P.La Rocca, F.Librizzi, O.Parasole, F.Riggi

(Submitted on 31 Dec 2008)




“CIENCIA CIUDADANA"

Particularmente usando
métodos propios de la grid



CitizenGrid Home  About CitizenGrid  Cyberlab  Contact

% CitizenGrid

CitizenGrid Application Directory

Find applications to run or contribute resources to




En su computadora

Citizen Science Grid ~  Information ~  Toplists +  Message Boards

Citizen Science Grid

The University of North Dakota Citizen Science Grid is run by Travis Desell, an Assistant Professor in UND's
Computer Science Department. It is hosted by UND's Computational Research Center and Information
Technology Systems and Services. The CSG is dedicated to supporting a wide range of research and educational
projects using volunteer computing and citizen science, which you can read about and visit below.

Volunteer Your Computer Volunteer Your Brain

DNA@Home

The goal of DNA{@Home is to discover what regulates the genes
in DNA. Ever notice that skin cells are different from a muscle
cells, which are different from a bone cells, even though all these
cells have every gene in your genome? That's because not all
genes are "on" all the time. Depending on the cell type and what
the cell is trying to do at any given moment, only a subset of the
genes are used, and the remainder are shut off. DNA@home
uses statistical algorithms to unlock the key to this differential
regulation, using your volunteered computers.




:Con teléfonos celulares!

o8B an

3532 WIPAC
00000

Q00O ® WisconsiN IcECUBE
.... .- PARTICLE ASTROPHYSICS CENTER

Distributed Electronic Cosmic-ray Observatory

DECO is a citizen science project that enables users around the world to detect cosmic rays and other energetic particles with their cell phones and
tablets. The recorded events are automatically uploaded to a central database. In addition to detecting particle events, users can analyze the data
produced by their own or other users' phones.

Getting started with DECO:
The Distributed Electronic Cosmic-ray Observatory

J. Vandenbroucke (vandenbrouck@wisc.edu)
May 19, 2014 (Revised October 10, 2014)




CRAYFIS

cosmic rays found in smartphones

About CRAYFIS

The CRAYFIS project is a novel approach to observing cosmic ray particles at the highest energies.

It uses the world-wide array of existing smartphones instead of building an expensive dedicated detector.

Learn more |

arXiv.org > astro-ph > arXiv:1410.2895

Astrophysics > Instrumentation and Methods for Astrophysics

Observing Ultra-High Energy Cosmic Rays with Smartphones

Daniel Whiteson, Michael Mulhearn, Chase Shimmin, Kyle Brodie, Dustin Burns

(Submitted on 10 Oct 2014)




" lhcathome.web.cern.ch

LHC@home

d Volunteer computing for the LHC Search

ABOUT PROJECTS JOIN US! HELP & FAQ CONTACT

CMS@Home

Open a window to theories beyond the Standard Model.

Tell me more

CERN's Teacher Programmes




O contribuyendo con nuestras habilidades humanas

TESTING GRAVITY WITH ANTIMATTER AT CERN

CERN's Teacher Programmes

Copyright 2014 - AEgIS Collaboration - CERN



FINALMENTE,

hay muchas otras
cosas en las que
pueden participar —
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"y DESPUES DEL CERN

Experiencias de los participantes en los
P P P
programas de formacién para profesores

*  de la Comunidad de Madrid
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5Y cémo me sigo yo informando...2

@fbarradass




CMS Experiment at LHC, CERN

Data recorded: Mon Jun 27 16:22:49 2011 CEST
Run/Event: 167830 / 320458670

Lumi section: 321

Orbit/Crossing: 84062842 / 865

http://cmsdoc.cern.ch/B40tvs/live event.html


http://cmsdoc.cern.ch/B40tvs/live_event.html

En casa también

tenemos fisica https://www.i-cpan.es/
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https://www.i-cpan.es/

Por ejemplo esta el

CIEMAT, donde hay

gente que trabaja en

AMS , CMS, materia
oscura, neutrinos,

— cosmologia...

Y ademas son
bastante activos
en divulgacion
(gracias, Pablo)

e \

También hay otros (IFT, UAM, eic):
Aqui se hace fisica de particulas...



T

MASTERCLASSES

International Particle

Physics Outreach Group hands on particle physics
Home http://physicsmasterclasses.org/
Participate! E
International Masterclasses
S 9th International Masterclasses 2013
My Country

Physics ; g
¥ Each year about 10.000 high school students in =7 37 countries com 'emo

centres for one day in order to unravel the mysteries of particle p
topics and methods of basic research at the fundaments of m: Centro de |nve5tigaci0nes
In the Media measurements on real data from particle physics experiments them!
research collaboration, the participants join in a video conference for

Local Organisation

Energéticas, Medioambientales

Archive y Tecnoloégicas
Contributors ==
Contact Us [ | Instituto de Fisica Teérica UAM/CSIC

facebook

Name — e p T - gEL UL U1 SLNI0DI 101 ONE aay ana come w a nearby university or
I"ter“at“’"'a' : g . : research centre

Vosotros, y luego vuestros alumnos, hacéis tisica de

por’rlculos con vuestras propias manos.
:Con datos reales!


http://physicsmasterclasses.org/

Se pueden buscar recursos a través
del CPAN:

hitps:/ /www.i-cpan.es/contenidos,/Bachillerato /Bachillerato

)4

" 2)cPAN | @ et D
.’ ingenio 2010 —~ vy i & &
@
F

Ry B

Noticias

Convocatorias y Eventos Ver Editar Historial Imprimir

Bachillerato /

e El CPAN en el Instituto

'El CPAN en el Instituto' es una actividad organizada por el Centro Nacional de Fisica de Particulas,
Astroparticulas y Nuclear (CPAN). Con ella queremos acercar a los centros educati a investigacion que

realizan los grupos del CPAN: el descubrimiento del boson de Higgs o la busgueda de materia oscura en el

El CPAN en el instituto ” ’ : . : o
LHC; los estudios sobre neutrinos, la 'particula fantasma'; los avan en fisica nuclear para conocer los

El CERN a través de los ojos limites del 4tomo; y las aplicaciones de todo esto, como las técnicas de Fisica Médica contra el cancer.
de Peter Ginter, Ia visién de un

poeta G + i i i
Esta actividad consiste en dos acciones. El CPAN ofrece una serie de charlas divulgativas a demanda para

El instrumento cientifico mas Institutos de Educacion Secundaria, donde expertos del CPAN se desplazan a los centros educativos en una
grande jar onstruido: Una

o] CERN fecha acordada para dar una charla a los alumnos sobre uno de los temas propuestos.
n de

Por otra parte, se organiza un taller practico o masterclass para alumnos de Bachillerato en el marco de la
Semana de la Ciencia y la Tecnologia en Espana. Un grupo de alumnos se desplaza a los centros CPAN

Boleti participantes para realizar un ejercicio practico con datos obtenidos del Gran Colisionador de Hadrones (LHC),
oletin



https://www.i-cpan.es/contenidos/Bachillerato/Bachillerato

Algunos fotos de la
edicion de
2009/2010.

El ano proximo
vuestros alumnos
podrian participar



Y no hace falta participar
en las masterclasses

http://opendata.cern.ch/docs/cms-guide-for-education

“— C | @ opendata.cern.ch/docs/cms-guide-for-education

oper a
CERN

CMS Guide to education use of CMS Open Data
[ Documentation | Guide |

This page will guide you through contents of the CMS Open Data collections that are meant for educational use (or for physics enthusiasts!). It is
roughly broken down into three levels of difficulty:

+ Beginner: Visualise collisions
« Intermediate: Make histograms with collision data
+ Advanced: Dive deeper into the dafa

Visualise collisions

If you are new to particle physics, your time is limited, or you want to do something online fairly quickly, have a look at visual displays of real particle
collisions. For example, here are collision events which contributed to the discovery of the Higgs boson in 2012:

1. Go to the CMS event display,

2. wait for the tool to load, and click on the Open file button,

3. choose Open file(s) from web,

4. choose HiggsCandidates/,

5. click on 41lepton. ig to see candidate collisions events for a Higgs boson transforming into electrons and/or muons, or click on diphoton. ig io
see candidate collision events for a Higgs boson transforming into two photons, and wait for the events to load to the right,

6. choose any specific event from the selection and click on Load.

Your collision event should now appear in the display.

collision).



http://opendata.cern.ch/docs/cms-guide-for-education

Otros programas del CERN para profesores

http://teacher-programmes.web.cern.ch/itp/international-teacher-programmes

Merece
la pena...

National Teacher Programmes International Teacher Programmes

In addition to national teacher programmes, CERN offers two 2-week international teacher programmes: The
International High School Teacher (HST) Programme and the International Teacher Weeks (ITW)
Programme. Both programmes are delivered entirely in English and are open for teachers from around the

world. The goals of CERN’s international teacher programmes are:

= To support teachers’ professional development in the field of particle physics.

= To promote the teaching of particle physics in high schools.

= To facilitate the exchange of knowledge and experience among teachers of different nationalities.
= To stimulate activities related to the popularisation of physics within and beyond the classroom.

To help CERN establish closer links with schools all around the world.

Select the respective programme to find out more about upcoming sessions and how to apply. You can also access the

programme agendas of previous international programmes and explore archived material.

The application process for both International Teacher Programmes (HST & ITW) 2019
will be open 1 November 2018 - 13 January 2019!


http://teacher-programmes.web.cern.ch/itp/international-teacher-programmes

Visitas al CERN con alumnos

Solicitud Alojamiento y transporte Posibles visitas en la zona

https://scool.web.cern.ch/scoollab-workshops S'Cool Lab

CERN Accelerating science Sign in

Visit CERN B i) R

CERN Tours

Guided tours for groups of pupils or students

Individual

Conditions Pupils or students groups

» Guided tours for pupils and students are for groups of between 12 and 48 (48 is a maximum including teachers Other groups

or accompanying adults). Private (CERN only)

For groups of minors, there should be at least 2 accompanying adults. Important instructions

All tours are free of charge. Frequently asked questions
Tours are available from Monday to Saturday, both mornings and afternoons. How to get to CERN

My Guided Tour requests

Content

Virtual Visits
» Each tour lasts about three hours and includes an introduction with a short film followed by a visit to one or Passport to the Big Bang

two of the ground-level visit points.

« Please note that, in general, it is not possible to visit the underground experiments, especially for visitors

under 16.


https://scool.web.cern.ch/scoollab-workshops

Mas informacion

Introduccion e
instrucciones de uso

Fisica de particulas
para profesores

Actividades
en el aula

HECUrSDS
y noticias

Vil puede
conocer el CERN

Financiado por 222 (SFECYT

FiSICA DE PARTICULAS EN EL INSTITUTO

Una guia practica

http://palmera.pntic.mec.es/~fbarrada/


http://palmera.pntic.mec.es/~fbarrada/

Y recordad; me podeéis
preguntar por lo que sea...
Paco Barradas

@fbarradass

pbarradas@protonmail.ch
fbarradas@educa.madrid.org




FIN

:Gracias!

Francisco Barradas Solas
Coordinador del programa espariol del CERN para profesores

Subdireccion General de Formacion del Profesorado
Consejeria de Educacion

Comunidad de Madrid
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