The Line Spectra
of the

Hydrogen Atom

How electron jumps
create visible spectral lines




The Quantum Staircase Rule TopAll

Classical Physics: Continuous Quantum Physics: Discrete

another. They cannot exist in the space between.

Electrons must vanish from one step and appear on
[ Electrons can exist at any energy level. ]
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Emission: Creating a Spectral Line
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Absorption: The Upward Jump
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Unlike emission, absorption requires a
photon with the exact energy gap value.

“Close enough” energy will not be absorbed.
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Why Only Certain Lines Appear
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Discrete Orbits Discrete Energies Discrete AE Discrete Frequencies

Energy Formula Abstraction
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Distinct Spectral Lines

Because electrons can only make specific jumps, they can only release photons of specific
frequencies. These distinct frequencies become the line spectrum.




The Spectrum as a Map of Jumps TopAl
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Hydrogen
Emission
Spectrum

The visible spectrum is a literal
"fingerprint"” of the atom’s
internal orbit structure.




Recap & Check Your Understanding
o Downward Jump = Q: An electron drops from n=3 to
= Photon Emission J n=1. Does it emit or absorb light?
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Upward Jump = Exact
Photon Absorption

”

Q: A hydrogen electron needs 10.2
N eV to jump from n=1to n=2. 1f a 10.5

Energy Gap (AE) dictates the eV photon hits it, will it jump?
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Next: de Broglie's Explanation =
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