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(a) In spectroscopy i I =
← iv.are length

T

Wavenumber

For transition from Nz → n
,

( assumes he > n
,

)

Em - En
.

.

- Ye÷h. ( Th - ÷ )

Frequency of light emitted during the transition :

Enz - En
,

= hf

t.me#sni - ⇒

Using the relation c
-

- ft
,
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a = Is =

8eihIn÷
- ⇒

me
4

me
't

it -

-

⇒ the - ha )

Calculating
the pefactor :

me
"

⇒
a 109737 cm

- t

It is The limit when nz -7 N and n
,

= I



(b) NIST data of Hydrogen Atom
- -

-

}
Energy levels of H atom not only

depend on the quantum  number n

More interestingly , energies can be

different even we have same  n

and l Ce
.g - 2ps It is the

effect of  spin
- orbit coupling and

you
will learn it later in this

course

Y
The value is smaller than our results in part ca )

To take Into account of the fact that H - atom is a two - body problem ,

we should replace m in Eg G ) by The reduced mass µ

It = M proton Me / ( m proton t Me ) = o
. 999456 me

The corresponding value of

µe4

⇒
a 109677cm

- '
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