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Quantum Turbulence You Can
See: Experiments in Superfluid

Helium

Turbulent flows in both industrial and natural systems are often
shaped by stabilizing or destabilizing mechanisms, such as long-range
quantum order, global rotation, surface tension, and Lorentz forces.

This talk presents experimental studies that directly visualize and
reveal quantum mechanical phenomena in turbulence within

superfluid helium-4 (He II)—a powerful model system exhibiting
uniquely quantum behaviors with no classical counterpart.
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Lecture 11 — Concept Test 1

What is the phase difference ∆ϕ for each of these cases?

(a) (b) (c)

1. (a) π/2, (b) π, (c) 2π

2. (a) π/2, (b) 2π, (c) 0

3. (a) π/4, (b) π/2, (c) π

4. (a) π/4, (b) π, (c) 2π

5. (a) π, (b) 2π, (c) 4π

6. (a) π, (b) π/2, (c) π



Lecture 11 — Concept Test 2

Two speakers emit sounds with wavelength 2 m (in phase when emitted). If
∆r = 0.5m, what is ∆ϕ?

1. 0

2. π/4

3. π/2

4. 3π/4

5. π

6. 3π/2
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Geometry
• pythagoras

• y = L tan θ

for small θ

Path length difference
∆r

∆r = r2 − r1

∆r = d sin θ if d ≪ L
or

Phase difference
∆φ

∆φ = 2π
∆r

λ



Lecture 11 — Concept Test 3

Light of wavelength 500 nm passes through a pair of slits with spacing d = 1500 nm.
What is the phase difference and path length difference between the beams arriving at
the point on a distant screen corresponding to the second side minimum?

1. ∆ϕ = 0; ∆r = 0

2. ∆ϕ = 2π; ∆r = 1500 nm

3. ∆ϕ = 3π; ∆r = 1500 nm

4. ∆ϕ = π; ∆r = 250 nm

5. ∆ϕ = 2π; ∆r = 500 nm

6. ∆ϕ = 3π; ∆r = 750 nm



Lecture 11 — Concept Test 4

The diagram shows plots of
two different oscillations.
What is the phase difference
between these two oscillations?
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1. 0

2. π/8

3. π/4

4. π/2

5. π

6. 2π


