


Geometry & boundary conditions
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Bloch wave setup

Unit cell problem

—w2p(m)ﬂ—vk-(G(w)Vkﬂ) = f(x) inY

SR

{L|$j:() — /&f‘szb
v-GViit|i—g = —V-GVigi|i_,
v - Gvkmmgay(N) = 0,

________
- -~

U|m€ay(D) — 07

.-

Source term c1

f(w):/ f(x)e**dk, k,eB, CCB
ks+C ™"



Asymptotic analysis
FF-FW regime
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Source expansion

~

A ~ N

f(x) = fo(m) + ef, (x)-(ik) + 2 fo(x): (ik)> + . ..



Cascade
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O(1) effective equation
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Repeated eigenvalues
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Dirac cones in 2D
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Hypercones in 3D
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Change of the eigenfunction basis

qu invertible, real-valued matrix
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Effective coefficients

(o) _ ZTPT P(O)Trp, Hgg)q _ ZTPT 9(0) Sq’ “g)q _ ZTPT um) TSTq’

Effective system of egs.
Wjq — Wjg = Z sWjs, Mpq — Mpq = Z TpersTqu,

<6’Lkaw>g’90 — ’Lk: - pSO Zqu 1k® w , j e {07 1}7 M c {A,B,D}



Dirac/wave system

Uncoupling
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Uncoupling

Average effective density (energy): invariant
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Uncoupling

Average effective density (energy): invariant
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