
Do Now: 

What kinds of materials can 
waves travel through? 



Electromagnetic Waves 



Electromagnetic waves are transverse waves 
that transfer electrical and magnetic energy. 
However, unlike normal transverse waves, EM 
waves do not need a medium in order to move. 

All EM waves travel through the emptiness of 
space at the speed of light (186,00 miles per 
second) 



Electromagnetic Radiation 
EM waves are also known as EM 

radiation. Where have you heard of 
radiation before? 



How do EM waves move? 

Charged particles, like 
sunlight, have an electric 
field surrounding them. 
When these particles 
move, they create 
magnetic fields. As the 
electric field changes, 
the magnetic field 
changes as well, and this 
alternating electric and 
magnetic field allows the 
wave to move without 
needing a medium. 



How fast can EM waves move? 
Light from 
the sun 
travels at 
300,000 
km/s. It 
takes 
about 8 
minutes 
for this 
light to 
reach 
Earth. 



The Electromagnetic Spectrum 

E-waves will differ from each 
other in their wavelength and 

frequency. 
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The Electromagnetic Spectrum 

•  The longer the wavelength, the lower the 
frequency (the lower the number of waves 
in a given space) 

•  The shorter the wavelength, the higher the 
frequency (the higher the number of 
waves in a given space) 



Types	  of	  EM	  Rays	  

• Gamma	  –	  the	  most	  energetic	  rays,	  
produced	  by	  thermonuclear	  reactions	  in	  the	  
sun.	  Can	  be	  found	  on	  Earth	  in	  radioactive	  
decay	  of	  elements,	  cancer	  treatment,	  and	  
lightening	  

• X-‐Rays	  –	  come	  from	  solar	  ;lares	  and	  stars	  
• Ultraviolet	  (UV)	  –	  the	  most	  energetic	  
light	  that	  reaches	  Earth.	  Absorbed	  by	  the	  
ozone	  layer	  so	  we	  do	  not	  get	  cancer	  



Types	  of	  EM	  Rays 
•  Infrared	  –	  cannot	  be	  seen	  but	  is	  felt	  as	  
heat	  on	  the	  skin.	  Detected	  by	  night	  vision	  
goggles.	  Trapped	  by	  CO2	  in	  the	  atmosphere	  
and	  cause	  the	  greenhouse	  effect	  

• Microwaves	  –	  heat	  up	  water	  molecules	  in	  
food	  and	  can	  be	  detected	  from	  billions	  of	  
years	  ago.	  Best	  evidence	  for	  Big	  Bang	  

• Radio	  Waves	  –	  lowest	  energy	  waves.	  
Fade	  away	  with	  distance	  from	  a	  source	  



Using EM waves 
•  AM and FM radio stations use radio 

waves 
•  Cellular service uses microwaves 
•  Television service and GPS use radio 

waves bounced off of satellites. 







Thermograms 
•  Infrared photographs that show the IR 

radiation emitted from objects. How might 
this type of photograph taken of a home 
be helpful if you lived in a cold climate? 



Gamma Rays 

•  They are emitted 
by the sun but are 
also used here on 
Earth for cancer 
treatment. Why is 
that important even 
with dangerous 
side effects? 



Closure: 

•  What two types of EM radiation does a 
candle flame emit? 


