
Chapter 40

All About Atoms



Accounting for Moseley’s Plot:

Fig. 40-16 A Moseley plot of the Ka line of the 

characteristic x-ray spectra of 21 elements. The 

frequency is calculated from the measured 

wavelength.

For hydrogen atom:

For one of the two innermost electrons in the K 

shell of a multi-electron atom, because of the 

presence of the other K-shell electron, it “sees” an 

effective nuclear charge of approximately (Z -1)e, 

where e is the electronic charge. Therefore the 

effective energy of the atom is:

Therefore, 

And, 



Example, Characteristic spectrum in x-ray production:



40.7: Lasers and Laser Light:



How Lasers Work:



How Lasers Work:
If the atoms of Fig. 40-19a are flooded 

with photons of energy (Ex -E0), photons 

will disappear via absorption by ground-

state atoms and photons will be 

generated largely via stimulated 

emission of excited-state atoms. Thus, 

because there are more atoms in the 

ground state, the net effect will be the

absorption of photons. 

To produce laser light, one must have 

more photons emitted than absorbed;

that is, one must have a situation in 

which stimulated emission dominates. 

Thus, one needs more atoms in the 

excited state than in the ground state, as 

in Fig. 40-19b. 



40.12: The Helium-Neon Gas Laser:





Example, Population inversion in a laser:


