
Why study quantum mechanics? 
 
QM pervades all of chemistry. The basis for 
 the Periodic Table 
 atomic and molecular spectra 
 chemical bonding (structure and reactivity) 
 chemical kinetics 
 energies (zero-point, ionization, activation, bond energies) 
 
Even mass spectroscopy which on its face appears to be strictly classical 
physics: charged particles moving in circular paths in a magnetic field, yet 
fragmentation patterns, ionization energies (thresholds for production of 
particular ions) all have basis in QM. 
 
QM can be used at various levels:  Some calculations are so big, that 
approximations still have to be used even in this age of computers. Some 
consequences and examples are very simple and transparent. 
 
As in all other areas of science, we sometimes will use model systems 
which are simple and exactly solvable, and which illustrate the principles of 
QM more clearly (since we can do the math with pencil and paper) than real 
systems do. Examples of these are the particle in a one-dimensional box (or 
the particle that lives on a straight line), the particle that lives on a ring, the 
rigid rotor, the harmonic oscillator, the non-relativistic hydrogen atom. Your 
first problem set uses two model systems: the electron that lives on a ring 
and the electron that lives on a straight line in order to provide a simple 
physical understanding and predictions of the trends in the UV-Vis spectra 
observed for catacondensed aromatic hydrocarbons and conjugated “linear” 
hydrocarbons. An electron that lives on a helical line has been used to 
derive the fundamental characteristics and consequences of handedness on 
spectra, and in fact provides, in the 1 August 2003 issue of the Journal of 
Chemical Physics, a very good model system that is solvable in closed form 
for the determination of the fundamental relationship between chirality and 
the NMR chemical shift tensor.  
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Note
This has units of time.Different observables S, R, etc., will each have a different such value tau S, tau R, etc.,, a characteristic  time  for the evolution of S, of R,  statistical distributions. 
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Note
The uncertainty relation between energy and time. Energy differences can be expressed equivalently in terms of nu, hertz (frequency), or in terms of omega, rad per sec, or in terms of wavenumbers, nu wiggle, reciprocal centimeters, as seen below.






