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Study on Barrier Penetration of Particle in Quantum Perspective

ZHOU Ruojing *, YANG Xuan 2, CHEN Yunjie !, DU Huijuan !, ZHENG Xingrong **
1. College of New Energy, Longdong University, Qingyang, Gansu, 745000, China
2. School of Economics and Management, Longdong University, Qingyang, Gansu, 745000, China

Abstract: Combining the improved transfer matrix method, this paper uses a combination of theoretical derivation and numerical
calculation, relying on a one-dimensional square potential barrier, to focus on the quantum transport characteristics of free particles
penetrated by the potential barrier when the energy E is greater than the energy Uy, including the particle's wave function, probability
current density, transmission coefficient, and reflection coefficient. The results indicate that the potential barrier penetration of particles
may involve both transmission and reflection; The particle transmission coefficient T and reflection coefficient R are both less than 1,
and the sum of T and R is equal to 1; As the particle energy E, barrier energy (barrier height) Uy, and barrier width a change, the
transmission coefficient T and reflection coefficient R exhibit logarithmic function changes, and this change behavior becomes more
pronounced as the particle energy increases, the barrier height increases, or the barrier width increases. In addition, in the case of E>U,,
as the barrier width, barrier height, and particle energy increase, the transmission coefficient and reflection coefficient exhibit damping
oscillation behavior, demonstrating good conductivity and carrier of quantum information.

Keywords: barrier penetration; improved transfer matrix method; transportation characteristics; transmission coefficient; reflection
coefficient
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