CHEMISTRY 163A

EVALUATION OF THE RYDBERG CONSTANT
USING THE CORRESPONDENCE PRINCIPLE

The quantum mechanica transition energy, qu, must approach the classical vaue, Vg, in
the limit where the transition energies become essentially continuous. Heren — oo,

o Qg1 1r
™ THE L
~ 01 1 C .
vn@nﬂ:R%—z—(r”l)zgwnhnl:n,n2:n+1
5 __(n+1?-n? _ _ 2n+1
n-n+ n?(n+1)>? n?(n+1)2
imo. - 2R
nLrDqum_?

Vg . v _ 1 7Y%

From Rutherford Atom v =

"¢ 2mc  2mec (4Tf£o)1/2r1/2ml/2

Ze? 2 3 Z3e®n®
From Bohr-Rydberg: = a—m=N", " =
YERers 8meoRhc 5121 ,°R°h%c3

in n|mequ = \N)cl

. _AR? Ze? .2

Vam="6 T~ 3 35 Vd

n®  16mgymrc
aR? 76 512mielR%hcd

n®  16mg,mc? Z3e®n®



EVALUATION OF THE RYDBERG CONSTANT. .. 2

7%e*m whichisegn 1-45
Rz = 8e2n%C in McQ.

Remrr1=1.097 x 1P cmrl (Z2 = 1)
Rioules = NCRem-1 = 2.179914 x 10718 J(Z = 1)
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h = agn
ap=5.29177 x 1011 m= 529 A
En = bon bo =h
bo = 1.05459 x 10-34 Js
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The general theory of quantum mechanics gives the same relationships for E and ¢ asBohr aom,
but not r.



