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Abstract. Classical mechanics, though highly successful, fails to explain phenomena at the quantum
level. This paper investigates the boundaries where classical mechanics breaks down and quantum
mechanics prevails. By examining specific systems, we identify conditions under which classical
approximations are insufficient, highlighting the transition between classical and quantum realms.
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Introduction

The relationship between classical mechanics and quantum mechanics has long been a
subject of intrigue in the physics community. While classical mechanics provides an
excellent description of macroscopic phenomena, it fails to account for the intricacies of
quantum systems. This paper explores the limits of classical mechanics by examining
scenarios where its principles no longer apply, and quantum mechanics takes precedence.
Through a detailed analysis of various systems, we identify the conditions and parameters
that lead to the breakdown of classical approximations. Our research illustrates the transition
from classical to quantum mechanics, offering insights into the fundamental nature of
physical laws governing the universe.
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