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Line SpectrumLine Spectrum

� Electromagnetic spectrum consisting of discrete lines.

� Thermal light → Line spectrum is continuous peaking at a particular
wavelength.

� Gas→ Line spectrum consists of discrete, well-defined components.
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Spectral WidthSpectral Width

3



SpectroscopeSpectroscope

• An instrument used to measure properties of light over a specific portion of
the electromagnetic spectrum.
• The variable measured is usually wavelength.
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Einstein and Planck RelationEinstein and Planck Relation

�
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Photoelectric EffectPhotoelectric Effect
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Bohr’s Atomic ModelBohr’s Atomic Model

� Electrons around an atom orbit in a 
number of possible discrete energy 
states.

� Atoms do not radiate energy as long as 
they are fixed in that orbit.

� Atoms may jump from one energy state 
to another and in doing so will absorb or 

n=1

n=2

n=3

to another and in doing so will absorb or 
emit radiation in the form of a photon.
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Bohr’s Atomic Bohr’s Atomic Model (Model (CtdCtd.).)

�
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FrankFrank--Hertz ExperimentHertz Experiment
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Spontaneous LifetimeSpontaneous Lifetime
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FluorescenceFluorescence
� Emission of light by a substance that has absorbed light or other 

electromagnetic radiation.

� Fluorescent Tube: Used to convert otherwise useless ultraviolet emissions 
into useful visible light.
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Types of SolidsTypes of Solids
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ElectronElectron--Hole Hole PairPair
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pp--n Junctionn Junction
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Types of SemiconductorsTypes of Semiconductors

15



Light Emitting DiodeLight Emitting Diode
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Light Emitting Light Emitting Diode (Diode (CtdCtd.).)
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Light Emitting Diode (Light Emitting Diode (CtdCtd.).)

Valence Band
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Limitations of the Bohr ModelLimitations of the Bohr Model

�
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Wave Particle DualityWave Particle Duality

�
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Evidence Evidence of Wave of Wave Properties in Properties in 
ElectronsElectrons

Electron Source

Thin Gold Foil

Diffraction Pattern
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Angular MomentumAngular Momentum

�
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Angular Angular Momentum (Momentum (CtdCtd.).)
Orbital
Quantum 
Number

Description Notation Maximum 
Number of 
Electrons

Sharp s 2

Principal p 6

Diffuse d 10

Fundamental f 14Fundamental f 14
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Angular Momentum (Angular Momentum (CtdCtd.).)

�

Shielding effect
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Magnetic Quantum NumberMagnetic Quantum Number

�
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The SternThe Stern--GerlachGerlach ExperimentExperiment

• Neutral silver atoms emerging from a 
hot oven.

• Deflection via a magnetic field.
• Target: a photographic plate.
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Spin Quantum NumberSpin Quantum Number

�
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Effect of SpinEffect of Spin
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The Sodium SpectrumThe Sodium Spectrum
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The Mercury SpectrumThe Mercury Spectrum

�
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Hydrogen MoleculeHydrogen Molecule

� One molecule contains two atoms.

� Covalent bonds between the atoms with electrons of opposing spin.

� This molecular bond is not rigid but rather, is flexible and may be stretched 

in various ways as the atoms move.in various ways as the atoms move.

� Free to vibrate only in certain allowed ways: Vibrational modes.
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Carbon Dioxide MoleculeCarbon Dioxide Molecule

� A single carbon atom chemically bonded to two oxygen atoms with double 
covalent bonds acting as springs leading to vibrational modes.
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Thank You…Thank You…
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