Supplementary Material to the article “Valley Hall effect in
two-dimensional electron-exciton system”

1. Full scattering integral for the skew collisions between electrons and bogolons Q%° = (a) + Q(b o) reads
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where
Xg = (apvf’p)v
Xp = (Tp, p), (S3)

and the evenness of amplitudes @, ¥ and bogolon dispersion is taken into account:

U_p = Up, UV_p=Up,

w_p =wp, N_p=Np. (S4)

2. Let us clarify the derivation of the self-energies ¥ (Fig.2 of the main text). For instance, the symmetrical
diagram %(%) is constructed by vertexes Vi (x1,y1)Va(2a, y2)Vi(23,y3), which give the exciton part of %(®):

(Te (61 (y1) + (1)) (2)8(y2) (9 (y3) + S(us))), (S5)



where (- -+ ) denotes the equilibrium average of bose-condensed subsystem and T¢ is the operator of time-ordering
at Keldysh contour. Exp. (S5) is evaluated with Wick’s theorem, which results in the set of products of different

Green’s functions. It is convenient to write these functions in matrix form:

Ted (y1)o' (2))  (Tod! (y1)d(ys))
Thus Exp.(S5) becomes

(Fiz + G12)(Gaz + Faz) + (Gia + Fia)(Faz + Goz).

For further computation we used model of weakly interacting Bose gas:
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