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Understanding the behavior of quantum particles under measurement is fundamental to
quantum mechanics. When an ensemble of 100 identical particles is sent through a Stern-
Gerlach apparatus oriented along the z-axis, intriguing phenomena concerning spin states
and measurement outcomes come into play. This article explores the principles behind
such experiments, the significance of the Z-component of spin, and the implications of
measurement results in quantum mechanics.

Introduction to the Stern-Gerlach Experiment

The Stern-Gerlach experiment, first conducted in 1922 by Otto Stern and Walther Gerlach,
was a pioneering demonstration of quantum spin and magnetic moment quantization. It
involves passing a beam of particles through a non-uniform magnetic field, which causes
the particles to deflect based on their magnetic moments.

Historical Significance

e Provided direct evidence for quantized angular momentum



