
Chapter 43

Energy From The Nucleus



In both atomic and nuclear burning, the release of energy is accompanied by a

decrease in mass, according to the equation Q=-Dm c2. The central difference between

burning uranium and burning coal is that, in the former case, a much larger fraction of the 

available mass (by a factor of a few million) is consumed.

43.1: Nuclear Fission: The Basic Process:



The most probable mass numbers, occurring in about 7% of the fission events, are centered 

around A ~95 and A~140.



An example: 

Since the products are not stable, they undergo further fissions, such as: 



The energy released by the fission, Q, is: 

For a high-mass nuclide (A ~240), the binding energy per nucleon is about 

7.6 MeV/nucleon. 

For middle-mass nuclides (A~120), it is about 8.5 MeV/nucleon. 

Thus, the energy released by fission of a high-mass nuclide to two middle-mass nuclides 

is





Example, Q-value in a fission of U-235:



43.3: A Model for Nuclear Fission:



In the figure, the potential energy is plotted against the distortion parameter r, which is a 

rough measure of the extent to which the oscillating nucleus departs from a spherical 

shape. When the fragments are far apart, this parameter is simply the distance between 

their centers.



Table 43-2 shows, for four high-mass nuclides, this test of whether capture

of a thermal neutron can cause fissioning. For each nuclide, the table shows

both the barrier height Eb of the nucleus that is formed by the neutron capture

and the excitation energy En due to the capture.



Fig. 43-4 This image has transfixed the world since World War II.When Robert Oppenheimer, the head 

of the scientific team that developed the atomic bomb, witnessed the first atomic explosion, he quoted 

from a sacred Hindu text:“Now I am become Death, the destroyer of worlds.”



43.2: The Nuclear Reactor:

Three main difficulties stand in the way 

of a working reactor:

1.The Neutron Leakage Problem. 

(Some neutrons produced by fission 

leak out from the reactor).

2. The Neutron Energy Problem. (Fast 

neutrons are not as effective in 

producing fission as slower thermal 

neutrons).

3. The Neutron Capture Problem. 

(non-fission capture of neutrons)



43.2: The Nuclear Reactor:



Example, Nuclear reactor:


