Supplementary Material to the article “Perturbations in Horn-
deski theory above anisotropic cosmological background”

Appendix A

In this Appendix we collect the expressions for coefficients A; entering the quadratic action. Here
and below the small Latin indices run the values a, b, ¢ and we consider that i # j # k:

Ap = —6G4 + 12Gax ((7))?, (1)
Ay = 2G4, (2)

Az = Fx((7))* + 2Fxx (7)) + 4 (Hy + Hy + Ho) Kx ((7))° — K ((%))”

— Kx«((7))* + 2 (Hy + Hy + He) Kxx((7))” — 2 (HoHy + HoHe + HyH) G4

+ 14 (H,H, + H,H. + HyH,) G4X((7'r))2 +32(H,Hy, + H,H. + HyH,) G4XX((7’T))4 (3)
— 10 (Ha + Hy + He) Gax«((7))? = 2 (Hy + Hy + He) Gar (7)

+8(H,Hy + H,H, + HyH,) Gaxxx((7))® — 4 (H, + Hy + He) Gaxxx((7))?,

L =2Kx((7))° — 2 (H; + Hy) G4 + 8 (H; + Hi) Gax((7))?
3

— 4Gax((7))” = 2Gur (%) + 8 (Hj + Hy) Gaxx ((7))", (4)
Ay = —éAl (5)
Ay = A4 (6)
A=Ay (7)
Ay = 2Kx((7))” = 2Gax + 4 (H; + Hy) Gux (71) + 8 (H; + Hy,) Gaxx (7)) (8)
— 4GuxA((7))?,

Ay = A (9)
Aty = — Al (10)

Ay = —2Fx (7) — 4Fx x (7)) + 2K x((%))® + 2K5 (7) — 4 (Hq + Hy + He) Kxx ((7))*

— 6 (Ho + Hy + He) Kx((7))° — 12 (HyH, + HyH, + HoH,) Gax (70)

— 48 (HyH, + HoH, + HyHy) Gyx x((7))° + 16 (Ha + Hy + H) Gax((7))? (11)
+2(Hy + Hy + He) Gan — 16 (HoHy + HoHe + HyHe) Gaxx x ((7))°

+8(H, + Hy + H.) Gyxx((7))*,



Ars = 2Fx (71) + 2 (Hy + Hy + He) Kx ((7))? — 2K, (7)
+4(HyH. + HoH. + HoHyp) Gyx (1) 4+ 2Gynr (71) — 2G4nH,
+ 8 (HoHy + HyHe + HyHe) Gaxx ((7))? — 8 (Hy + Hy + He) Gaxx((7))?,

Ay = —2Gun +4Gux (7) + 4G ux Hy, (1) + 4G axx ((7))? + 8Gaxx () (7))

Ay = 2Fxx (7)) + Fx — Ky — Kx((7))? + 2 (H, + Hy + H,) Kxx ((7))?
+2(Hy+ Hy+ H.) Kx (7) — 6 (Hy + Hy + H.) Gyxr (77)

+16 (HyHy + HyH. + HyH,) Guxx ((7))* + 2 (H, Hy + H,H, + HyH,.) Gyx,
— 4(H, + Hy + H.) Gaxxr((7))® + 8 (HyHy + HyHe + HyH,) Gax xx ((7))*,

Aly = —Fx + Kr — Kx((%))* = 2Kxx (#) ((%))* = 2Kx (#)

—2(Hj + Hy) Kx (%) + 6Gaxx (7) + 6 (H; + Hy,) Gaxr (77)

+4Gxxr (7) (7)) — 4 (H; + Hy,) Gaxx=((7)) — 8 (H; + Hy,) Gaxxx (7) (7))’
—12(H; + Hy,) Gaxx (7) (%) — (H + (H)+Hk2+ (Hk) +3Hij> Gaxx((7))?

+ 2Guxan (1)) = 2 ((Hy) + H? + (He) + B + HiHy ) Gax,

Ayp = Fr — 2Fx (7)) = 8 (HyHe + HyH,. + HyHy) Gaxr (7))
+2(Ha+Hb+H)G4mr( ) — 8 (HyHy + HyH, + HyH,) Gax xr((7))*
+4(Hq + Hy + He) Gaxtrn(7))° 4+ Krpn(7))? = 2 (Ha + Hy + He) Kxr((7))°
+2(H,H,. + HyH, + H,Hy) G,

Alg = —2Fx () = 2Kxx((7))° + 2Kz (7) — 4Kxx () ((1))* — 4Kx () (7))
— A(H, + Hy + Hy) Kx((7))? — 4 ((H) (Hk) +(Hj + Hy)® +

2H,H, + 2H,Hy + 2H,H,) Gax (7) + 4Gaxrr (7)) + 8Gax xx (#) (7))’
+12Gyxx (7) (7) + 8 (Hy + Hy + He) Gaxr (7)) + 2 (Hj + Hy + 2H;) Gyn
=8 ((H; + Hy)? + (Hy) + (He) + 2H:H; + 2H:Hy + HiHy) Gaxx (7))
— 8 (Hj + Hy) Gaxxx((%))" = 16 (H; + Hy,) Gaxxx (%) (7))

— 32 (H; + Hy) Gaxx (1) (#))* — 4 (Hj + Hy,) Gax (),

(13)

(14)

(15)

(16)



Ao = 5 Fax = Pran(())* = 2Fxxn () ()? = Ficr (i)

- (Ha + Hp + HC) Fxn (77) + Knr (7) + (Ha + Hp + HC) Krn (77) + Kxrr (77) ((7))2
— (Ha+ Hy + He) Kxtrn (7)) = 2 (Hy + Hy + He) Kx xx () ((7))°

- ((Ha + Hy+ H)? + (Ha> + (Hb> + (H)) Kxx((#))?

dt
+H,? (Hy + H,) + Hy (H, + H.) + H? (H, + Hy) + 3H.HyHe) Gaxr (70)
46 (Hy + Hy + He) Gaxonn (70) (7) + 2 ((Ha CHy+ H)? (Ha)

+ (#) + (H)) Gaxrn ()% +4 (Ho + Hy + He) Gaxxar () (7))’

1 d
— 2(H, o Hy -+ Ho) Ko () (7) K (7)) 2 < (HyHy + HyH, + Hy]

— 4 (HyHy 4+ HyH, + HyH,) Gax xrn((7)* — 8 (HoHy + HoHe. + HyH,) Gax x xx (70) (7))

N d
— 16 (HaHb +H,H.+ HbHc) Gixxn (7‘(‘) ((71'))2 —4 (dt [HaHb +H,H. + HbHC]

+H,2 (Hy + He) + Hy (Hy + He) + H2 (Hy + Hy) + 3H,HyHe) Gaxxr((7))?
+2(Hy + Hy + H,) Gaxrnr (7)) — 2 (Hy Hy + HyH, + HyH,) Gyxr (7)

+ ((Hc> + ];Ic2 + (Hb> + ];Ib2 + HbHc + (Ha) + Ha2 + 2Hch + HaHb) G47r7r;
1
B® = 5 (Hy — Ho) Ay,
B = 1(H — Hy)A
- 3 c b 1,

1
B = 3 (H, — Ho)Av.
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and as usual ¢ # j # k.
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