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Conformal hydrodynamics
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Strategy:

•Find a useful isometry
•Use the right coordinate system
•Construct an ansatz respecting the symmetry
•Solve



DµTµν = 0

Extending Bjorken flow

ε(τ, x⊥)uµ = γ(1,β(x⊥), 0, 0)

ds2 = −dτ2 + dx2
⊥ + x2

⊥dφ
2 + τ2dη2

Tµν =
1
3
ε(4uµuν + gµν)



DµTµν = 0

Tµν =
1
3
ε(4uµuν + gµν)

Extending Bjorken flow



DµTµν = 0

Tµν =
1
3
ε(4uµuν + gµν)

Tµ
µ = 0

Extending Bjorken flow



DµTµν = 0

gµν −→ Ω−2gµν = ĝµν
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T̂µ
µ = 0

d̂s2 =
1

τ2
(
−dτ2 + dx2

⊥ + x2
⊥dφ

2
)
+ dη2

= −dT 2 + cosh2 T (dθ2 + sin2 θdφ2) + dη2

dS3 ×R

Choose a useful coordinate system:

tan θ =
2qx⊥

1 + q2τ2 − q2x2
⊥

sinh T = −1− q2τ2 + q2x2
⊥

2qτ

Extending Bjorken flow



D̂µT̂
µν = 0

T̂µν =
1

3
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• Include shear

Tµν =
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ε(4uµuν + ηµν)− ησµν

Jµ = ρuµ − κ∆µν∂ν
µ

T
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Extensions

• Include a chemical potential
• Include shear
• Generalize to higher dimensions
• Linearized perturbations

T̂ → T̂ (1 + δT )

ûµ → (1, δui, δuη)

d̂s2 = −dT 2 + cosh2 T (dθ2 + sin2 θdφ2) + dη2
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