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Two hard, parallel surfaces set up standing-wave patterns at wavelengths that fit an integer number
of times into the distance between them. Those standing waves, room modes, reinforce some low
frequencies at some locations in the room and cancel them at others, which is why bass response can
vary dramatically just by moving a few feet.

The idealized formula behind Room Mode Calculator
For a perfectly rigid rectangular room, the frequency of a given mode is f = (c/2) × √((nx/L)² +
(ny/W)² + (nz/H)²), where c is the speed of sound (343 m/s at room temperature), L, W, and H are the
room's length, width, and height in meters, and nx, ny, nz are non-negative integers describing which
mode order you are looking at.

Adjust a room and watch its lowest modes move
A 5m × 4m × 3m room's three lowest axial modes: about 34.3 Hz (length), 42.9 Hz (width), and 57.2
Hz (height).
These are axial modes, the simplest family, formed between one pair of opposite surfaces. Tangential
and oblique modes involve two or three pairs of surfaces at once and are generally weaker but still
audible; Room Mode Calculator lists all three families together.

Why matching dimensions make the problem worse
A cube, or any room where two dimensions are equal or simple multiples of each other, produces
overlapping (degenerate) modes: multiple mode orders land on nearly the same frequency and
reinforce each other instead of spreading the room's resonant peaks out. Non-matching, well-spaced
dimensions distribute those peaks more evenly, which is the acoustic reasoning behind avoiding
perfectly cubic or exactly doubled room proportions.

An idealized estimate, not a room measurement
This formula assumes an empty, perfectly rigid rectangular box with no doors, windows, furniture, or
absorptive material, none of which exist in a real room. Real low-frequency behavior also depends on
where the speakers and listener actually sit, which is a separate question from the room's raw modal
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frequencies. Treat this calculation as a starting comparison between room shapes, never as a
diagnosis of an existing space or a substitute for an actual acoustic measurement.

From modal frequencies to placement decisions
Once you know roughly where a room's low-frequency peaks sit, the next practical questions are
where to put speakers and where to sit, which Speaker Placement Explorer and Listening Position
Calculator address directly, and where the room stops behaving like a collection of discrete modes
and starts behaving more like a diffuse reverberant field, which Schroeder Frequency Calculator
estimates.

Frequently asked questions
What is a room mode, in plain terms?

A low-frequency standing wave that forms between two or more hard, parallel surfaces at
wavelengths that fit an integer number of times into the room dimension. It reinforces some
frequencies at some locations in the room and cancels them at others.

Why does Room Mode Calculator assume an empty rectangular box?

The classic modal formula only has a closed-form solution for a perfectly rigid rectangular room with
no furniture, openings, or absorption. Real rooms have all three, so the calculator states plainly that
its output is an idealized starting estimate, not a measurement.

Does making a room bigger always push room modes to less audible frequencies?

Usually toward lower frequencies, since a longer dimension supports a longer standing wavelength,
but the three room dimensions interact. Two dimensions that are equal or simple multiples of each
other create overlapping (degenerate) modes that reinforce the same frequency more strongly than
three well-spaced, non-matching dimensions.

Where this shows up
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