Chapter 3C

The excitation ratidNg/Na increases as the excitation potential get smallso, as T increases,
the higher energy levels become more populafate should see that as T goes to infinity/Ny =
Os/ga. Hence, line strength depson T andhe total number of atoms of a particular atomic species
that are presern the gasthat is, theabundance Line strength will varfrom one elemento another
for the same temperatutgecause the excitation potentials are different fifemdint atoms.

If we express the excitation potential in electron volts, equatidi2®decomes:

Log(Ns/Na) =(5040.4/T)(Ea-Eg) + log(gs/ga) (3-18)

Sometimes thigxpressiomrmay bea convenent formof the Boltzmann excitation equatiéor doing
computations, at least it was in the days before hand calculators.

Do RJP-52, 53, 54, 55, 56, 57.
3-4C. lonization

If the energy of excitation exceeds a certain critical value, the electron is detached from the atom
during the collision or afteabsorbing a photon. This critical energy is called the ionization potential.
lonization of some or all of the atoms results in what is calledelantron gasthat moves
independently of the ions. The electron gas has it own density and exerts aesgEmsiraside
from the pressure exerted by the iofi$ie notation for ionization states is as follows:

I: neutral atom, e. g.HI, Fe |

II: one electron lost, e.gHll, Fe Il

lll: 2nd stage of ionization, 2 electrons lost, e. g., Fe Therecan be no HIIl.
Etc.

The ionization potentiaKX (sciipt upper case Greek chipr Hl is 13.6ev, whereas it is only a few
ev for most metals. Hence, metals are ionized even in cool stielaspheres

Now we derive a form of the Boltzmann exaat equation in terms of the state of ionization. In
so doing, we arrive at the Boltzmann partition function.
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in the Summalion of (-19) Should he puiplied by



Ni = number density of ions in ith state of ionization
Ni+1 = number density of ions in the i+fate of ionization
Xi =the ionization potential for the ith state of ionizatiorergs
and the Bs are the corresponding partition functions for the two different states of ionization



