Atomic Structure

1. Bohr's Radius (First Orbit Radius)

. n2h2e
" mme2Z
e 7, =radius of the nth orbit
e h =Planck’s constant = 6.626 x 10734 J' S
e & = permittivity of free space = 8.854 x 10712 C2/N‘ T m’
e m =mass of electron =9.109 x 10 3! kg
e e=charge of electron =1.602 x 1071 C
e Z = atomic number
e SI unit: meter (m)
2. Velocity of Electron in nth Orbit
Y Ze?
" 2e0hn
e SI unit: meter/second (m/s)
3. Energy of Electron in nth Orbit
PR L

e Energy is quantized and negative, showing a bound state.

e For hydrogen (Z = 1), ground state energy F; = —13.6eV

e SIunit: electronvolt (eV) or joule (1 eV =1.602 X 10_19J)

4. Wavelength of Spectral Lines (Hydrogen Atom - Balmer, Lyman series etc.)
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e R =Rydberg constant =1.097 x 10" m™!
e )\ =wavelength in meters

* N9y >Ny
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5. de Broglie Wavelength

h h
A = - = —
D mu
e p=momentum
e SI unit: meter (m)
6. Energy of Photon
E=hv= @
A

e v =frequency (Hz)
e c=speedof light=3 x 103m/s

e Slunit: joule (J)

7. Conversion Between eV and Joule

1eV =1.602 x 10712J
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