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Bohr Model

Bohr used Rutherford model of atom and assumed that the H-atoms consists of a +ve nucleus
and an electron moves in a circular orbit around the nucleus as shown in figure:
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The —ev sign in eqg. (5) means that the total energy of the electron increases as r (distance
between e and nucleus) increase.
To explain the line spectra of hydrogen , Bohr assume two postulates:
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First postulate:

To allow orbits of the electron are these for which the angular momentum then:
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According to 1% postulate
mur = nh ------- (6) n=1234,..... (Principle quantum no.)(K, L, M, N.....)
From eq. (3) we have:
mv?r = kZe? ------- (7

To eliminate, divide eq. (8) by (7), we find:
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Where @, = —— = 0.529 x 107°m, a, =0.53 A Bohr radius

From eq. (5) and (10) we find
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Or Ep= — 22 (ev) (12)

For Hydrogen Z=1
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Second postulate:

n= oo, E, =0 (ol & siss) & sina o]
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The electron doesn’t radiate energy as long as it remains in the same energy level (orbit).

Radiation occurs when the electron goes from high energy level to a lower one.

The energy radiation (photon) emitted equal the energy difference between the two levels.

hf = En2 - En1
hc
Or 7 = En2 En1
1 1
Or - = — (En, — Ep,) - (13)

From eg. (11) and (13) we get:
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Bohr eq. for H-atom.
Principal Quantum Number (n) ----------- 12,3, .........
Orbital Quantum Number (¢) ------------- 0,1,2, -----—--- ,n-1 N daliall YA
Magnetic Quantum Number (m,) -------- —ftof  (2£+ 1) abd oL
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Spin Magnetic Quantum Number (mg) (spin up % ,spin down — %)
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If n=1 1

£=0and m, =0

Whenn = 2

£=01 When £=0, m;, =0

When £ =1, m, =-1,0,1

Lyman series (from highest levels to the n=1)
Palmer series (from highest levels to the n=2)
Paschen series (from highest levels to the n=3)
Brackett series (from highest levels to the n=4)

Pfond series



