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Fig. 5. Elastic clectron scattering cross sections from hydrogen compared with the Mott 02 (fermi)'2

scattering formula (electrons scattered from a particle with unit charge and no magnetic

moment) and with the Rosenbluth cross section for a point proton with an anomalous magnetic Fig. 23. Summary of results on nuclear form factors presented by the Stanford group at the
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‘;.‘;The opposite of a profound truth
may very well be another
profound truth.

Niels Bohr

1885 — 1962

a talker.

Scanned at the American
Institute of Physics




Rutherford not disposed kindly

towards theoretical physicists

but he saw something in young Bohr
and in 1912 hired him to Manchester

away from a grumpy JJ Thompson

""He's different! He's a football
player!”




In 1913 Bohr simply asserted

That at atomic distances...

there are electron orbits that simply
don’t radiate - “stationary states”

fixed “quantized” orbital radii and
orbital velocities



for any atom
with one
electron on the
outside shell

The Hydrogen Atom (the proton not yet discovered!)

2

p

V7,

r2
r3

With each radius and velocity...comes a distinct energy.

B — _147T2]€264 1
2 h2 n?

just numbers...

1
E, = ~(13.6)— eV

(3



410 nm
434 nm 656 nm

light emitted by Hydrogen was at particular wavelengths...

in 1885 Johann Balmer played and found a pattern:

1 1 1
— =Ry (—) n=23,4,5..

2 n?
already known

but apparently not

1.09737 x 107 m-!
by Bohr!



When
Bohr
learned of
the old
Balmer

idea

aha! moment

energy
differences could
matter
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° M Energy levels of the hydrogen atom with some of the h f
° I S W a y. transitions betw een them that give rise to the spectral

linesindicated
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how about
more complex
elements?

Higher atomic
number, Z?

Atomic Number

2 K Number(Z)

He 4——%;?:&?'
Atomic Mass i
4.003 <|m s

212 72
~ orPoton = 4 of electrons alsol! Ef — EIL — _147‘- (Z\ ( 1 B : ) N _@

Z protons

©
©

©
© ©

lots of electrons, but as long as there’s one lone one..the Bohr
Formula still works.

2 2
n; Ny

) hZ

Go looking for new elements....
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