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HANDOUT FOR MEETING #7

46 THE GREAT LaWSE OF MCROSCUOPIC PHYSICS

encigy levels of hydrogen alom
E
I
Eh

B

= Lymtn
\3 phoLos - photon
A<912k

Figure 3.20. Radigtive transitions 1o and fom the comtinum.
Bound sates of hydrogen are repreiented by the horizontal knes
iabelednm Le=2 ..., r= c,with the heighn from the ground
sate (n = 1) proporuonal to the energy difference of the Rates.
Abave ke Last bound S1S0E A = o, s 4 continvam of Foe
wates jionized hydrogen). A eiectron can be freed into the con-
usyum Fom the ground state by the sbsorpuon of o Lyman
continuEm Conversely, & fee electron may be captored,
say, inlo the level n = 3 with the emision of o Paschen contiouum
photon. The slectron in n = 3 may then cascade 10 the ground
ievel by the subssquent emission, say, of a Balmer a photoo and
& Lymae x photon,

emission or in absorption, would constitute speciro-
scopic evidence for the presence of kvdrogen.

Problem 3.7, For atomic hvdrogen show thal equation
[3.8) resulis in the expression

. LT mTiL.
imtnl 3 ) )

Wee :

Pembihon es, ¢.g. H10d
® Eew Drewr ldm e
high bk Simles (eg = 10])

where n° and n are, respectively, the principal guanium
numbers associated with the upper and lower levels, The
combination heie® is known as the ioverse of the “fine-
structure constant” and has un approaimate value of 137,
The combination n*k%/me” is the size of the hydrogen
atom in the lower state. Thus, if the last term is of order
unity, the hyérogen atom typically emits and absorbs
radiation witk wavelength roughly 107 tmes i3 own
size. (This fact leads to en mmporant approximals method
for calculating radiztion probabilities. but it lies cutsade

Gt e Oopsal e, 1152



