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Wave funcIon probability 

•  |psi>=a|1>+b|2>+c|3> 
•  P(1)=a^2, P(2)=b^2, P(3)=c^2, Total P=1 
•  <1|H|1>= E1, <E>=P(1)*E1+P(2)*E2+P(3)*E3 
•  Just do one measure, either E1 or E2, E3. 

•  StaIsIcal mechanics 
•  E1, E2, Z=exp(‐BE1)+exp(‐BE2) 
•  P(E1)=exp(‐BE1)/Z, P(E2)=exp(‐BE2)/Z,  
•  <E>=P(1)*E1+P(2)*E2 
•  Low T, all on ground state. 
•  High T, equal possibility on all states. 







Bohr Model 
•  Hydrogen like atom: 
•  E(n)=‐13.6ev*(Z^2/n^2)*(M‐reduced/M‐e) 

•  E=E(nf)‐E(ni) 

13.6*4=54.4 eV 
79‐54.4=24.6 eV 



13.6*1/2*(1‐1/9) 
=6.8*8/9=6ev 



•  Ei=E(4)=13.6*4/16=3.4ev 
•  E=hc/lam=2.64ev 

•  Ef=6ev 
•  13.6*4/n^2=6, nf=3 



Quantum number 

•  n principle QN 
•  L orbital QN, L^2L(L+1), L from 0…n‐1  
•  m_L  magneIc QN, ‐L….L  
•  S spin , m_s 
•  J total angular momentum, L+S…..|L‐S| 
•  M_J 
•                L=0 S orbit, L=1 P orbit, L=2 d orbit 
•                J=1/2,n=2,  
•  Dipole transiIon, change of L=+/‐ 1. change S=0 





Binding energy 

•  Mass difference of total mass of consItuent 
nucleons‐ mass of nucleas.      

n*m‐A=n*EA 
n/2*m‐B=n/2*EB 
A‐2*B=K 
EB‐EA=K/n 
7.6+200/238=8.44ev 


