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Appendix A. Collision integrals of Eq. (3.30-3.33) and their algebraic form

Various collision integrals appearing in (3.30-3.33) can be compactly written as
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where H, J and K are defined in (3.35-3.37).
Substituting the power-series representations (4.1—4.2) into the integrals (3.35-3.37), perform-
ing term-by-term integrations, and neglecting the terms beyond fourth orderinn, A\, R and sin 2¢,

we have following algebraic expressions for ’Ha By ja v and K p
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Appendix B. Second moment balance at third and fourth orders and its solution
B.1. Perturbation solutions at finite density

We look for perturbation solutions of second moment equations in the form
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Plugging these perturbation series into corresponding third (super-Burnett) and fourth (super-
super-Burnett) order equations, we obtain perturbation equations at different orders.

At super-Burnett-order (the third-order in the shear rate), the balance equations for the second
moment are
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The solutions for third-order corrections are zero. At fourth order in the shear rate, the perturba-
tion equations are
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These perturbation solutions are used in §4.2 to construct the complete solution at fourth-order
in the shear rate.
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Appendix D. Source of second moment tensor
Retaining terms up-to O(n™A™ RP sin?(2¢),m +n + p + ¢ < 4), the expressions for the
non-zero elements of the source of the second moment tensor (5.16) in USF are given by
(1—e?)prgoTs

= [3080 + 12672R? + 5120R* + 39612 — 640n°R? + 151
385073

+1848)2 4 4224\2 R% — 1321°\? 4 660\* + 3168\/7n R cos 2¢ — 320n? R? cos 4¢

+44nsin 2¢{42 +32R? — 2 + 12/\2}]

81+ e)prgoT'?
385072

+4y/TR(33 + 32R%)n cos 26 — 32R2% cos 46 + 117sin 2¢{42 +224R? —? + 12A2H

C8(1+ e)pugOT7

11557

—n? cosdp — 44nsin2q[)}}, D1)

[22772 — 6477 R? 4+ 1t 4 46202 4 1056 \2R? — 1172)\? — 66)\*

[3\f ™ (77 - 32R2> cos 26 + 32R{66 4 48R? — 2

Nyy = Ayy + Eyy + Gw - 2'.79@1/
1— T3
- —% [3080 1 12672R2 + 5120R* + 3961 — 640n2R? + 154*
g2

+1848)2 + 4224\? R% — 1321°\? 4 660\* + 3168v/7n R cos 2¢ — 320n? R? cos 4¢
—44nsin 2¢{42 +32R? —n? + 12A2H
8(1 + €)prgoT?
385073
+4y/TR(33 + 32R%)n cos 26 — 32R%1 cos 4 — 117sin 2¢{42 +224R? — 2 + 12A2H
8 +e)prgely
115573
+132X2 — 72 cos 4¢ — 1767 sin 2¢} , (D2)

[22772 — 6472 R2 + it + 46202 4+ 105602R2 — 117222 — 667

[3\F ™ (77 + 32R2) cos 26 + 83{198 +160R? — 1412

sz = Azz + Ezz + ézz
1 T}
- f% [3080 4 4224R? + 1024R" + 1320 — 128R%)? + 3" — 3696)2
g2

1145201 4 1056+/7 Rij cos 2¢ — 64R2n? cos 4¢]

16(1 + €)prgoT'?
+ 1
3850m2
+4y/TR(33 + 32R?)1 cos 2¢) — 32R*1? cos 4¢)]
64(1 + e)pugOTvR
115572

[22772 —BAR2? + i + 462)2 + 1056R2A2 — 117202 — 66)*

(66 £ 32R? 4+ 60 — 13202 — 24/T R1jcos 26 + 3n? Cos4¢),
(D3)



6 S. Saha and M. Alam
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The above expressions are used in §5.4 of this manuscript to obtain an analytical form for the
collisional dissipation rate that holds beyond Navier-Stokes order.
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