
The spectroscope is a device that separates white light into 
component colors called a spectrum.



Elements emit a unique spectrum that has dark lines called 
absorption features, i.e. produces a unique chemical 
fingerprint in the spectrum.

These two discoveries are combined to produce a new field 
called spectroscopy, and allowed astronomers to measure the 
temperature and chemical composition of  stars  for the first 
time.



Kirchhoff showed that there are three types of spectra emitted by 
objects: 
1) Continuous spectrum - a solid or liquid body radiates an 
uninterrupted, smooth spectrum (called a Planck curve) 
2) Emission spectrum - a radiating gas produces a spectrum of 
discrete spectral lines 
3) Absorption spectrum - a continuous spectrum that passes through 
a cool gas has specific spectral lines removed (inverse of an 
emission spectrum) 









Stefan-Boltzmann law: the amount of energy emitted from a body 
increases with higher temperature



Wien's law: the peak of emission moves to bluer light as 
temperature increases



The wave-like nature of light explains most of its properties. But, 
the results from spectroscopy (emission and absorption spectra) can 
only be explained if light has a particle nature. This dualism to the 
nature of light is best demonstrated by the photoelectric effect,  





The word  quantum  derives from quantity and refers to a small 
packet of action or process, the smallest unit of either that can 
be associated with a single event in the microscopic world.

Quantum Physics







Bohr  developed a different model of the atom to account 
for  quantum physics, and the spectra of elements. The Bohr 
atom is similar to Rutherford atom, except the electrons 
moved in fixed or quantized orbits. 



The quantized orbits of the electrons allows for a simple 
explanation of the origin of photons, and the spectrum of 
light. Photons are produced by the transition of electrons 
downward in their orbits. A downward transition releases 
potential energy in the form of a light particle, a photon. 
Likewise, photons could be absorbed by electrons, and they 
move upward in their orbits.




