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Generalization of Squeeze Operator in Free Scalar Field Theory

ZHOU Yao'?1), Jarah Evslin!?

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. School of Nuclear Science and Technology, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Our article introduces a method to construct the squeeze operator in quantum field theory: consider two
free Hamiltonians for the same scalar field with two different masses, through Bogoliubov transformation, we de-
rive a generalized squeeze operator which maps the ground state of one to the other. The efficiency of its operation
is verified in both the Dirac representation and also the Schrodinger wavefunctional representation in quantum
field theory. We believe that the squeeze operators can be found similarly in any real scalar field theory as long as
there are two sets of creation and annihilation operators connected by linear transformations.

Key words: squeeze operator; free Hamiltonian; Bogoliubov transformation; Dirac representation; Schrodinger
wavefunctional representation; real scalar field theory
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