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Key concepts in Relativity

● System of reference 
● Measure of Time and Distance
● Inertial systems
● Relativity principle
● The postulates  
● The interval 
● Measures of time “and” space ..



Key concepts in Relativity

● The postulates  



Key concepts in Relativity

● The interval
 



Key concepts in Relativity

● Energy and mass 



Key concepts in General Relativity

● The space time 
● The Fermat principle …  



Example
https://arxiv.org/pdf/1704.02058.pdf









































https://www.sif.it/attivita/congresso/106/inviti/sezione7



https://www.sif.it/attivita/congresso/106/inviti/sezione7



https://www.sif.it/attivita/congresso/106/inviti/sezione7



https://www.sif.it/attivita/congresso/106/inviti/sezione7



https://www.sif.it/attivita/congresso/106/inviti/sezione7



https://www.sif.it/attivita/congresso/106/inviti/sezione7



https://www.sif.it/attivita/congresso/106/inviti/sezione7



PRIMA PARTE (introduzione alla relatività) 
https://teacher.desmos.com/activitybuild
er/custom/5e6fb26adf6ec40af800f6c7

https://teacher.desmos.com/activitybuilder/custom/5e6fb26adf6ec40af800f6c7
https://teacher.desmos.com/activitybuilder/custom/5e6fb26adf6ec40af800f6c7


SECONDA PARTE (la dilatazione dei tempi) 
https://teacher.desmos.com/activitybuild
er/custom/5e7b671044315b0bbee44414

https://teacher.desmos.com/activitybuilder/custom/5e7b671044315b0bbee44414
https://teacher.desmos.com/activitybuilder/custom/5e7b671044315b0bbee44414


TERZA PARTE (la contrazione delle 
lunghezze e la composizione delle 
velocità) 
https://teacher.desmos.com/activitybuilde
r/custom/5e84b3057a7a9f0c3d1b6d0c

https://teacher.desmos.com/activitybuilder/custom/5e84b3057a7a9f0c3d1b6d0c
https://teacher.desmos.com/activitybuilder/custom/5e84b3057a7a9f0c3d1b6d0c


https://forms.gle/WgJ9xoMcYncHThrx7



https://docs.google.com/document/d/1cF
cAIZpMmsscOGDL8zBTRiZW8MPfrSWqyIt
WXrTdBzs/edit?usp=sharing









http://gamelab.mit.edu/research/openrelativity/



https://www.spacetimetravel.org/















http://www.efta
ylor.com/space
timephysics/00
00_spacetime_
physics.pdf



And now??



PCK for modern Physics

● To the infinitesimal world … 
○ Radioactivity 
○ Nuclear Physics 
○ Particle Physics 



PCK for modern Physics

● Radioactivity 



PCK for modern Physics

● Radioactivity 



PCK for modern Physics

● Nuclear Energy 



PCK for modern Physics

● The accelerators



PCK for modern Physics

● The particles … 



Materials ? 

https://m.particleadventure.org/other/othersites.html

https://m.particleadventure.org/other/othersites.html


Materials ? 

https://m.particleadventure.org/other/othersites.html

https://m.particleadventure.org/other/othersites.html


Materials ? 

https://home.cern/about/what-we-do/train-educate-engage



Connection with Research facilities?



Visits to Museums? 

https://www.immaginarioscientifico.it/



Connection with Research facilities?



Connection with Research facilities?



Connection with Research facilities?



PCK for modern Physics

● To the Universe …  
○ Stars 
○ Galaxies and the Universe 
○ Cosmology 
○ The Big Bang 
○ Black Holes & Neutron Stars



PCK for modern Physics

● Stars 
● Stellar evolution



PCK for modern Physics

● Stellar death



PCK for modern Physics

● Galaxies and Cosmology



PCK for modern 
Physics

● Scales of 10

https://htwins.net/scale2/



PCK for modern 
Physics

● The Big Bang model



Materials?

http://scuole.oats.inaf.it/index.php/it/



Materials?

http://vo-for-education.oats.inaf.it/ita_download.html



Materials?

http://vo-for-education.oats.inaf.it/ita_download.html



Materials?

http://stellarium.org/



Materials?

http://public.virgo-gw.eu/educational-resources/


