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The Balmer series (see bottom of page 5) gets its name from a
Swiss mathematician who figured out some regularities in the spacing

of the lines:
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Emission Spectrum of Hydrogen
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Electron transitions in an excited H atom
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Two models had been put forth prior to Rutherford's experiments.
Which do you now think is "correct"?

"saturanian” "plum pudding”
—/ 2 (+
__large, massive 5\
(+) nucleus
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EEEASLT-.
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Rutherford's experiment a little more sophisticated, but the principle is

the same: _ ,
thin gold foil
!

lead container JEEBIEN A
with source of !; \ /
alpha particles . =

a_r ) __f*"'f:.—:.'

— n .....
detecflﬂg sof BB

flashes o nght-:-:'f':ﬂf {coatsd with =
reveal alpha "hits"
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Most of the alpha o °

particles pass right
through the foil, but
some are deflected in

Note: The thick-
@ ness of the foil was
much greater than
3 atom layers!

Y IA—FETIVIZKDERBA

46




On the basis of his alpha-scattering results, Rutherford concluded
that the nucleus is tiny in comparison with the overall size of the atom:
the size difference is about the same as that between the thickness of
a dime and a football field (a factor of 100,000)!...So, in a way, the

atom is mostly empty space. It has a tiny but very massive nucleus at
its center in which almost all of the mass of the atom is concentrated.
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The Bohr Picture of the Sodium (Na 11) Atom
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The scale of Bohr's hydrogen atom

Note: Photons of E-’EQTFDH
appropriate ener- orbitals

gy are emitted
during electron
transitions with
arrows as shown.
Photons of the

\ Bajmer series

same energy can
be absorbed dur-
ing an "up-energy"
transition as well.

0.1 nm
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