
Fermi's Two Golden Rules

Many authors have pointed out that Fermi's Golden Rules were first derived by Dirac and should 
therefore be attributed to Dirac.  

Fermi knew this, of course. He wasn't taking credit for them, he was simply pointing out how 
important they are to the practice of quantum mechanics. In his only published reference to 
them---in the book on Nuclear Physics that his students compiled based on Fermi's course at the 
University of Chicago from January to June 1949---Fermi refers to Schiff's Quantum Mechanics 
book for their derivation.

Fermi's point was simply that the two Golden Rules are the most important tools for a practicing 
physicist.  Fermi's impact as a teacher was legendary. His students honored him by referring to 
the two rules as Fermi's Golden Rules.

Fermi called them Golden Rule #1 and Golden Rule #2.

Curiously, modern authors seem unaware that Fermi had two Golden Rules.
They seem only to know about his second Golden Rule.

Fermi's First Golden Rule is the result of applying second-order time-dependent perturbation 
theory to quantum scattering and resonances.

Fermi's Second Golden Rule is the result of applying second-order time-dependent perturbation 
theory to absorption.

Why did Fermi refer to the second-order result as the First Rule? I would like to think that it was 
because Fermi considered scattering more important than absorption.

Quantum mechanics---Perturbation theory, first and second order (Fermi's golden rules).

George Nickel's "What Makes A Qualified Physicist?"

Editorial Note: Dr. Edward Teller, in teaching a quantum mechanics class at Berkeley in 1955 (in 
which the editor was in attendance), mentioned that this was actually Fermi's golden rule 2. Since 
Teller did not subscribe to golden rule 1, the class was not informed what rule 1 was.

From Modern Quantum Mechanics by J.J. Sakurai

Practicing the Golden Rule without a license is a common offense, although it tends to pale 
compared to the misuse of the uncertainty relations.

Herbert Kroemer
















































































