Chapter 4 continued_ The Bohr Theory
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Example 4.7 an excited H atom (initially at rest) makes a transition from n=2 state
to n=1 state:

a) Find the energy, wavelength and frequency of the emitted photon
14,31 Adlaall Laid Jexind Js 4,34 Jie sairal) ¥ oleall Janiad ¥ QUSH (uSay il | glaaY

E,, =Energy of emitted photon = E; —E¢ = E; —E;= -3.4 eV — (-13.6eV) = 10.2 eV

From E, = hf = hc/A we conclude that A = hC/Ey = 1240 V. nm/10,2 eV

c

which givesA = 121.5 nmand f = — = 2.47 X 10°Hz

b) Calculate the recoil kinetic energy of the atom.

From conservation of momentum the atom must recoil (23_5). The initial total
momentum is zero because the atom was initially at rest. So the final momentum

E
must be zero. But the photon has momentum P, = v/ ¢ S0 the atom must have an
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equal but opposite momentum to make the final total momentum zero and so the
atom must recoil!

0 =5 + Patom

2 2
_H_ BT
atom = o T 2m c2

So the photon does not really take all the 10.2 eV, the atom takes a very small part
from it which is 5.56 x 10~ 8eV.

= 5.56 X 1078eV which is a very small quantity but not zero.

Example 4.9 (page 137): calculate the temperature at which a hydrogen gas will
contain many atoms (about 10%) in the first excited state?
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Section 4.5 Franck-Hertz Experiment: cancelled (you will do it in 212 lab).
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