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I. DERIVATION OF EQ. (33) OF THE MAIN PAPER

Thermal current in non-viscous fluid is given by :

Qi = γ2(ε0 + p0)δvi − ζiδp− µ0δJi, (1)

and we need to find δp in terms of our external perturbations δEi and ∂iδT . The energy conservation equation, relates δp to its
gradients ∂iδp as follows :

∂t

[
γ2(δε+ ζ2δP )− 2γ4(ε0 + p0)ζjδv

j
]
− ζi∂iδP = 0 (2)

Integrating with respect to time gives,

δP (t) =
1

2 + ζ2

[
2γ2(ε0 + p0)ζjδvj + γ−2ζj

∫ t

dt′∂jδp(t
′)
]
. (3)

where we have used state equation ε = 2p. The final step is to substitute for δp in Eq. (3) from the balance equation

− ∂iδp = n0δEi + s0∂iδT, (4)

that leads to

Qi(t) ⊃
∫ t

dt′
γ−2

2 + ζ2
ζiζj(nδEj(t

′) + s∂jδT (t
′)). (5)

In the d.c limit, the external perturbations δEj and ∂iδT are time-independent. This is how the t−integration leads accumulative
interpretation.
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