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What if the beam splitter doesn t
interfere

Article Overview
A beam splitter does not "observe" or collapse a photon's wavefunction because it
interacts in a linear, passive way that preserves superposition, allowing the photon to
remain in a coherent state across multiple paths.

Classical and Quantum Perspective

In classical optics, a beam splitter simply divides an incoming light beam into
reflected and transmitted components based on its surface properties, such as thin-
film coatings or partial metallic layers, without absorbing or measuring the light in a
way that destroys coherence . The reflected and transmitted beams maintain a fixed
phase relationship, which is crucial for interference in devices like Mach–Zehnder or
Michelson interferometers . In quantum mechanics, photons are governed by linear
equations of motion, meaning they do not strongly interact with each other or with
the beam splitter under normal conditions . When a single photon encounters a beam
splitter, it enters a superposition of being both reflected and transmitted. The beam
splitter does not perform a measurement; it merely transforms the photon's state
according to its transfer matrix, preserving coherence .

Minimal Interaction and Superposition

Although there is technically a tiny interaction between the photon and the beam
splitter (e.g., momentum transfer), this interaction is extremely small. The beam
splitter's quantum state remains effectively unchanged, so the photon's superpositi...
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Article Content

quantum mechanics

In other words: Why doesn''t the momentum exchange (or lack thereof) between the
photon and the beam-splitter (and

How Does a Beam Splitter Work? Types, Principles & Applications

Learn how beam splitters work, compare cube and plate designs, and explore
applications in lasers, microscopy, and interferometry.

Beam Splitter Input-Output Relations

The elements of the beam splitter transformation matrix B are determined using the
assumption that the beamsplitter is lossless.

The Quantum Regime Operation of Beam Splitters and Interference

The presence of quantum Rayleigh scattering, or spontaneous emission, inside a
dielectric medium such as a beam

Beam Splitters — Abridged Guide

Quick-reference guide for beam splitters — key equations, type comparison tables,
Fresnel reflectance, polarizing designs, and a

Beam Splitters – optical power splitter, beamsplitter, thin-film ...

What are Beam Splitters? A beam splitter (or beamsplitter, power splitter) is an
optical device which can split an incident light beam

Beam Splitter

8.11.1 The Beam Splitter The beam splitter is an optical device of great importance,
effecting a linear transformation of fields

Beam Splitter Input-Output Relations

Beam Splitter Input-Output Relations The beam splitter has played numerous roles in
many aspects of optics. For example, in

How Beam Splitters Work

A beam splitter is capable of introducing phase shifts and quantum superpositions,
making them a core component of Quantum Key

Beamsplitter

After reflection from the sample and reference mirror, the beams recombine at the
beamsplitter and are relayed to the detector.

Beam splitter
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To reduce loss of light due to absorption by the reflective coating, so-called "Swiss-
cheese" beam-splitter

Beam Splitter and Nonclassical Light

A beam splitter is an optical component which is partially transparent. An incident
beam on a beam splitter is partially reflected and

quantum mechanics

Can someone explain why splitting light using a beam splitter is an example of
entanglement? I get the part where we cannot

What happens when a photon hits a beamsplitter?

When you fire a single photon at a beam splitter, there''s no evidence that this sort of
splitting happens. A beam splitter doesn''t split

Interference in split and recombined beam

The trivial mistake here is to assume that beams are flat and that the optical setup
absorbs all the beam power that

Double-slit experiment

The experiment belongs to a general class of "double path" experiments, in which
two diffracted waves reconverge, creating an

What happens if there is only one beam in a Wheeler ...

In a Wheeler interferometer experiment, two beams are reflected through the same
two beam splitters in different directions. When

What are Beamsplitters?

Beamsplitters are generally effective at reflecting s-polarization but they are not as
effective at preventing p-polarization from

Beam splitter

A beam splitter or beamsplitter is an optical device that splits a beam of light into a
transmitted and a

Quantum physics and the beam splitter mystery

ABSTRACT Optical lossless beam splitters are frequently encountered in fundamental
physics experiments regarding the nature of

arXiv:quant-ph/0007025v1 10 Jul 2000

The beam splitter is the main component of many optical interferometers, both
classical and quan-tum [1, 2]. Much of its usefulness
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(PDF) Quantum physics and the beam splitter mystery

Non-polarizing beam-splitters (BSs) are the heart of most optical experiments and
instruments (optical coherence

Beam Splitter

A conventional beam splitter is an optical component used to divide an incident beam
into two or more beams by refracting or

Understanding Beamsplitters: Types, Principles, and Applications

A beamsplitter is an optical device capable of splitting an incident light beam into
two. These tools can split both laser

What are Beamsplitters?

Beamsplitter Construction | Types of Beamsplitters Beamsplitters are optical
components used to split incident light at a designated

3.1 Beam-splitters: physics against logic | Introduction to

When we aim a single photon at such a beam-splitter using one of the input ports, we
notice that the

Introduction To Splitters | Teledyne Vision Solutions

Introduction To Splitters Introduction Early microscopes were essentially a tube
through which light travels

Covering the Basics of Beamsplitters — Firebird Optics

Polarizing Beamsplitter While standard non-polarizing beamsplitters divide light by

Fundamental properties of beam-splitters in classical and quantum optics

Abstract. A lossless beam-splitter has certain (complex-valued) probability amplitudes
for sending an incoming photon into one of two

What kind of interference occurs in Beam splitter?

What kind of interference occurs in Beam splitter? Beam splitter (in Michelson
Interferometer) divides radiations in two parts (half

Splitting Light: The Role of Beam Splitters in Quantum

A beam splitter is typically a device that divides an incoming beam of light into two
parts. The

How do the beam splitters in a Michelson interferometer split ...

Im not sure how the beam splitter can act as something transparent and reflective
(im not talking about the initial splitting but when

© 2026 Bucket-List Optical Measurement & Testing Group - All rights reserved



Page 5/5

Single-Photon Interaction with Beam Splitters

Two beam splitters positioned such that, after BS2, the net output wave hits de-
tector D1 with a probability of 1. Reflection on the

What are the effects of a beamsplitter on the beam itself (if any)?

I understand what a beamsplitter does, but what effect does this splitting of the beam
have on the beam itself (if any)? Are any of the
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