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Introduction and motivation

• We are interested in anisotropic fluids:

Anisotropy due to shape ̸= Anisotropy due to rotation

• Onsager reciprocal relations −→ Onsager-Casimir reciprocal
relations

ηαβµν(ℓ) = ηµναβ(−ℓ)

• Antisymmetric part of viscosity tensor =⇒ odd viscosity
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Introduction and motivation

Question: How does odd viscosity affect the flow around a
sphere?
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Stokes flow around sphere

Linear momentum balance for incompressible, steady flow in low
Re regime:{

∇ · σ = 0,
∇ · v = 0

+ No-slip boundary conditions

Stress tensor : σ = − pI+ η : ∇v

Model fluid with one shear
and one odd viscosity ηs , ηo

ηs∇2v(r)−∇p̃(r) + ηo(ℓ̂ · ∇)[∇× v(r)] = 0
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Flow around sphere

Solution in ordinary stokes flow: v(r) = 6πηsa

(
1 + a2

6 ∇
2

)
G ·U

Stokes drag: F = 6πηsaU

Solution for anisotropic fluid with odd viscosity:

v(r) = L0G(r) · ζtt ·U,

ζtt = 24πηsa
{

[γ2n(γ)+4](I−ℓ̂ℓ̂+2γf (γ)ϵ·ℓ̂)
4γ2f (γ)2+[4+γ2n(γ]2

+ ℓ̂ℓ̂
2γ2m(γ)+4

}
, γ = ηo

ηs

components ⊥ U
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Velocity field (azimuthal component)

Exact solution for U ∥ ℓ̂:

v(r) =
3aU

γ2m(γ) + 2

{[
arcsin(R−1

+ )

γa sin2 ψ
− 1

γ2r

]
ℓ̂

+
r̂ · ℓ̂

γ2r
√

1− (r̂ · ℓ̂)2

(
1−R2

−

|r̂ · ℓ̂|
− 1

)
( γϕ̂ − ρ̂)

}
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What about U ⊥ ℓ̂?
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Current work

1 Finding flow field around translating sphere for general
direction of U,

2 Finding flow field around sphere in linear shear flow,

3 Computing stress tensor of the fundamental solution.

Thank you for your attention!
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