
Experiment: White light interacting with atoms provided 
by sodium chlorid (salt) in a flame 

A surprising results is found when there is a second light source (a flame) in which
sodiumchlorid is burning: a dark stripe (“shadow”) develops in the spectrum induced 
initially by the strong white-light lamp. Reason: The photons of “yellow” wavelength of the white-light lamp 
accelerate very well (“resonantly”) the charges (electrons) of the sodium atoms, they re-emit the 
same wavelength but they are microscopic dipoles and hence distribute the energy into a circle
around them => less energy reaches the wall where the spectrum is shown. 



How do we see our “colored” nose in the bathroom window?

1) White light propagating towards the nose

3b) The remitted e-m waves from 
the conductor which
is behind the glass
of the mirror enter the eye. Hence
the Poynting vector 𝑆ଷ
which is “reflected” from the 
mirror is relevant to 
create the signal on the
retina; a good mirror does not
change the color content of  
reflected light. Reflection can
be (close to) 100 %
at the surface of 
a very good metal (Al)

2) Remitted
e-m waves from 
the nose’s “atoms”:
the “color content” 
of the
white light is
modified by the
oscillating charges
on the nose’s
surface

3) 

𝑆ଵ

𝑆ଶ

𝑆ଷ
3a) Mirror
with a highly 
conductive
metal on
the back, the
nose’s 
photons 
accelerate 
the metals
charges

Lamp

Glass
with
wavelength
independent
transmission

Via “colorful” reflection of electromagnetic waves offered as white light by a lamp: 



Experiment: glass fibers for guiding light

Glass Fiber

glass:
n ≅ 1.5
𝜃௖௥௜௧ ൌ arcsin

1
1.5 ≅ 42°

https://www.sciencephoto.com/media/536407/view/refraction-and-internal-reflection



The darkest versus whitest material
• The light falling on

VANTA-black is
“trapped” inside the
surface consisting of a
“forest” of nanotubes.

• We do not “see”
VANTA-black, we see
the material around.

• Light converted into
e.g. heat

in the structure

Darkest Black

A

remainsVANTA-black

• All wavelengths of the sunlight “come back
to the eye” (reflected)

• The bug’s material does not absorb energy at
specific wavelengths in the visible regime

Whitest White




