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PHYSICAL REVIEW VOLUME 122, NUMBER § JUNE t, 1961

Time in the Quantum Theory and the Uncertainty Relation for Time and Energy

Y. AHaroNov* AND D. Bomm
H. H. Wills Physics Laboralory, Brisiol, England

(Received September 7, 1960)

Because time does not appear in Schridinger’s equation as an operator but only as a parameter, the time-
energy uncertainty relation must be formulated in a special way. This problem has in fact been studied by
many authors and we give a summary of their treatments. We then criticize the main conclusion of these
treatments; viz., that in a measurement of energy carried out in a time interval, Af, there must be a minimum
uncertainty in the transfer of energy to the observed system, given by A(f/— E) 2 /A, We show that this
conclusion is erroneous in two respects. First, it is not consistent with the general principles of the quantum
theory, which require that all uncertainty relations be expressible in terms of the mathematical formalism,
i.e., by means of operators, wave functions, etc. Secondly, the examples of measurement processes that were
used to derive the above uncertainty relation are not general enough. We then develop a systematic presenta-
tion of our own point of view, with regard to the role of time in the quantum theory, and give a concrete
example of a measurement process not satisfying the above uncertainty relation.
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° Modern Quantum Mechanics, 3rd Edition, by J. J. Sakurai and Jim Napolitano,
Cambridge University Pr.

‘ Principles of Quantum Mechanics by Ramamurti Shankar, Plenum Press

‘ Quantum Mechanics: Concepts and Applications, 2nd Edition by Nouredine Zettili

@ Introduction to Quantum Mechanics by David J.Griffiths

@ Quantum Mechanics: An Introduction by Walter Greiner

@ Quantum Physics I by Prof. Barton Zwiebach, MIT OpenCourseWare
https://ocw.mit.edu/courses/8-04-quantum-physics-i-spring-2016/

‘ Quantum Physics II by Prof. Barton Zwiebach, MIT OpenCourseWare
https://ocw.mit.edu/courses/8-06-quantum-physics-iii-spring-2018/

@ Professor M does Science,
https://wuw.youtube.com/@ProfessorMdoesScience

S


https://ocw.mit.edu/courses/8-04-quantum-physics-i-spring-2016/
https://ocw.mit.edu/courses/8-06-quantum-physics-iii-spring-2018/
https://www.youtube.com/@ProfessorMdoesScience

\T

ey HE



	دامنه همبستگی و رابطه عدم قطعیت انرژی-زمان 
	دامنه همبستگی
	رابطه عدم قطعیت انرژی-زمان

	 

