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◦ In particular, we obtain isomorphic embeddings

Knp,q(Ω) = n
1
pLp(Ω) + n

1
qLq(Ω) → Lp(Ω; `q) 1 < p ≤ q ≤ ∞,

J n
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qLq(Ω) → Lp(Ω; `q) 1 ≤ q ≤ p <∞.
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[
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]
1
p
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]
1
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We construct asymmetric Lp spaces by taking amalgamated Haagerup tensor products

L(2p,2q)(M) = Lr2p(M)⊗M,h L
c
2q(M) =

(
Lr2p(M)⊗h Lc2q(M)

)/〈
xγ ⊗ y − x⊗ γy

〉
.

Remark. Of course, we have Lp(M) = L(2p,2p)(M) cb-isometrically for 1 ≤ p ≤ ∞.
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This is a quite general notion which includes the main examples:

◦ Free copies + Tensor product copies + q-independent copies, etc...
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Theorem [JP]. Let (Mk)k≥1 be independent top-subsymmetric copies over N :

◦ If 1 ≤ p ≤ 2,
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◦Weighted q-Khintchine inequalities

If −1 ≤ q ≤ 1, consider the generalized q-gaussians

gq,k = λk`q(ek) + µk`
∗
q(e−k) on Fq(H) =

(
CΩ⊕

⊕
n≥1

H⊗n, 〈 , 〉q
)
.

Let (Γq, φq) =
(
〈(gq,k)k≥1〉′′, 〈Ω, ·Ω〉

)
denote the q-deformed Araki-Woods factor.

Then, if 1 ≤ p ≤ 2 and x1, x2, x3, . . . , xn ∈ Lp(M), the following equivalences
hold up to a constant c which is independent of p, q and n∥∥∥ n∑
k=1

xk⊗ d
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2p

φq
gq,kd

1
2p

φq

∥∥∥
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∼c inf

xk=ak+bk

∥∥∥(∑
k
λ

2
p

kµ
2
p′
k aka

∗
k

)1
2
∥∥∥
p

+
∥∥∥(∑

k
λ

2
p′
k µ

2
p

kb
∗
kbk
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∥∥∥
p
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◦Weighted q-Khintchine inequalities

◦ Weighted free Khinchine inequalities
Xu 2006.

◦ Weighted Fermionic Khinchine inequalities
Junge 2006  p = 1 / Xu 2006  1 < p ≤ 2

cp .
1

p− 1
→∞ as p→ 1.

◦ Weighted q-deformed Khinchine inequalities
Junge, Parcet, Xu 2007

cp,q .
1√

1− |q|
→ ∞ as q → ±1.

Problem. Determine the order of growth of cp,q as (p, q)→ (∞,±1).
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◦Weighted q-Khintchine inequalities

◦ Cb-embedding Lq → Lp preserving hyperfiniteness

Let M be hyperfinite and 1 ≤ p ≤ q ≤ 2. Then, there exists a completely isomorphic
embedding of Lq(M) into Lp(A) where both spaces are equipped with their natural
operator space structures and satisfy:

◦ A is hyperfinite.

◦ The constants are independent of p, q.
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◦Weighted q-Khintchine inequalities

◦ Cb-embedding Lq → Lp preserving hyperfiniteness

◦ Cb-embedding of OH into hyperfinite Lp(A)

Xu 2006  Weighted Fermionic Khintchine  cp →∞ as p→ 1.

◦ Cb-embedding of Lq(M) into hyperfinite Lp(A)

Junge, Parcet 2007 Rosenthal inequality for copies cp,q →∞ as p→ 1.
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Remark. In [Junge, Parcet 2005]  1 < p ≤ q ≤ ∞ and cp →∞ as p→ 1.

Corollary C. Assume that we have a cb-embedding

`q ↪→ Lp(A)

for some 1 ≤ p ≤ q ≤ 2. Then, the von Neumann algebra A cannot be semifinite.

Remark. We know from Xu that Sq ↪→ Lp(A)⇒ A is of type III.

Sketch of the proof. By Corollary B and Rosenthal’s theorem,

`q ↪→ Lp(semifinite)⇒ Lq(R) ↪→ Lp(semifinite),

where R is the hyperfinite II1 factor. Moreover, applying Xu’s techniques we can show

Lq(R) ↪→ Lp(A)⇒ A is of type III.


