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Major theorems

Theorem 1 (Main Thm AC). Let € > 0 and p € (0,1). There exists a constant ¢ = c¢(p,e) > 0
such that for A € QN(0,1), if

1
1— A< cmin {logM,\,W}7

then py < L with duy/dL € Llog L.

Theorem 2 (CEB). There exists C = 1.2 x 107 such that: Let u,v € M.(R). Let a € (0,1/2)
and r > 0. Suppose for all s with [logr —log s| < 3loga™!,

1 —H(p;s2s) <a  and 1— H(v;s|2s) < a.

Then o
. 2
1 —H(ILL*V,’T’|2’I") S m& .
Theorem 3 (PHEP). Let o € (0,1/2). There exists co = m such that: Let p,v € M.(R).

Let 09 < 01 <0 and 0 < 8 < 1/2. Suppose

(a) Ni{o € [o9,01] : H(1;2712°") > 1 — a} < ¢of(01 — 02).

(b) H(v;272|270) > B(01 — 03).

Then, by setting ¢ = we have

1 _a
1.35%106 log =17

s

H £992|91) > [ (142 272|121 4 e—
(p*v;272(27%) > H(pu; 272 )+Clogﬁ—1

(o1 —09) — 3.

Key ingredients to Theorem 1

Proposition 4 (CEB-kHE). Let p,v € M,(R). Let r > 0 and k with 0 < k < 1+ log® r—1.
Suppose A large enough and r = r(A,C), where C is in Theorem 2, small enough.

If p,v are k-HE at scale r, then v is (k+ 1)-HE at scale r.

Lemma 5 (PHEP-SingleScales). Let a € (0,1/2) and 0 < p < 1. There exists ¢ = (a,p) > 0
such that: for X € QN(1/2,1), suppose the (scale) T = 7(\,p, ) sufficiently small and choose
(auzilliary free measure scale) t € (0,1) with

min{1,log M,}logt

$) A>1—c
) log® (M) + 2)log 7

(£) t =78,

Then there ezists (counting) K > cK, 'log7™! and (scales) 7¢/1°80FD > g > oo > s > 7
such that s; > 2s;41 (disjointness) and

H(pY: 5,025) > 1—a  for all i.
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