Electrons in Atoms




Electrons as Waves

AlApplied wave-particle theory to e-

Ale” exhibit wave properties
QUANTIZED WAVELENGTHS
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Electrons as Waves

QUANTIZED WAVELENGTHS
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Electrons as Waves

EVIDENCE: DIFFRACTION PATTERNS

VISIBLE LIGHT ELECTRONS



Allmpossible to know both the velocity
and position of an electron at the same
time
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Quantum Mechanics

Alfinite # of solutions = quantized energy
levels

Aldefines probability of finding an e




Quantum Mechanics

AlRegion In space where there i1s 90%
probability of finding an e

Q0% pro babiliti | of Electron Probability vs. Distance

finding the electron
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FFour Quantum Numbers:

ASpecify the “address” of each electron
INn an atom

UPPER LEVEL




Quantum Numbers

AlEnergy level

ASize of the orbital

Aln? = # of orbitals in
the energy level

Aln =1,2,3,...




Quantum Numbers

AlEnergy sublevel

AlShape of the orbital
Al =0,1,2,... (n-1)




Quantum Numbers

Principal h=1 =2

=2
Sublevel S S = P

Orbital e = . = U

-

QD

Fg&n = # of sublevels per level

&#&n? = # of orbitals per level
FSublevel sets: 1s, 3p, 5d, 7f




Quantum Numbers

Al Orientation of orbital

AlSpecifies the exact orbital within each sublevel
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Quantum Numbers

FOrbitals combine to form a spherical
shape.




Quantum Numbers

AlElectron spin = m, = +% or -Y>

AlAN orbital can hold 2 electrons that spin
INn opposite directions.




Quantum Numbers

AINo two electrons In an atom can have
the same 4 quantum numbers.

AlEach e has a unique “"address”:

1. Principal # — energy level

2. Ang. Mom. # — sublevel (s,p,d,f)
3. Magnetic# — orbital orientation
4. Spin # — electron




Feeling overwhelmed?

Do your
homework!




