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Abstract
• I will pres ent a  model that illus tra tes  the behavior of photons  for K-12 

s tudents . The model of the photon I us ed combines  both the 'wave' and 
'particle ' nature of light. We will incorporate a  hands -on activity us ing pipe 
cleaners  to repres ent the wave properties , while play dough will s ymbolize 
energy. We will s hare our experiences  teaching this  model and highlight 
s ome obs ervations  we made with s tudents  in grades  6 to 12. Additionally, we 
will demons trate how this  model utilizes  the matching photon properties  and 
dis cus s  its  limita tions .
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Materials

Pipe cleaners

Hair Beads

Tape

Graph Paper



The s imple model of the nature of a 
photon combines  both the “waviness” and 
“bulletiness”



Model Observation Photon Property Limitation

The pipe cleaner has  a wave 
shape

Photons  have a 
waviness

• Photon waviness  while s imilar to class ical waves
• Ins tead the waviness  is  a description of the 

probability of interaction with a photon

Hair Bead has  a mass Photons  have bulletiness • Photon bulletiness  is  not contained in a localized 
pos ition

• Photon bulletiness  is  related to photon 
momentum

• Photons  have no res t mass
• Photon momentum is  completely defined by their 

energy
• Photon’s  energy is  related to the frequency

The waviness  and bulletness  
are inversely related

Increas ing the 
wavelength of the photon 
decrease the photon 
energy

• Student can visualize the inverse relation
• Wavelength = 1/energy

Models  with the same 
wavelength can have a 
different amplitude

The amplitude of photon 
waviness  is  not related 
to the bulletiness

• The s tudents  can choose the amplitude of the 
pipe cleaner.

• Amplitude of the waviness  does  nor affect th 
model photon’s  properties .

• Larger the amplitude direct propotion to the 
probability
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