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1. High-dimensional sphere packing. New upper bounds on sphere-

packing density down to the Cohn-Elkies threshold.

2. Binary and spherical codes. Exponentially improved bounds on the
maximum size of binary codes at any prescribed minimum distance, with

analogous results for high-dimensional spherical codes.

3. Non-sofic groups. A construction establishing the existence of non-sofic

groups, addressing a central open question in group theory.

4. [oIIEE’s rigidity conjecture. Disproof of a Iongstandiy conjecture that

certain groups are uniquely determined by their von Nedhiann algebras. -
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Jennifer "Jenny" Nielsen (PhD Candidate, MSc Physics,
MA Philosophy) is a physicist, quantum gravity theorist,

and philosopher of science.

She is the author of the Topological UFT a true

quantum gravity theory written on the complex Hopf
fibration. The paper is undergoing peer-review at a
reputable mathematics journal as an invited
submission. The paper has passed around 4 rounds of
peer review.

With her partner Lu Semita she has developed a proof
addresing the Riemann hypothesis and developed a

proof addressing the Clay-Millennium Navier-Stokes
problem (Option C). By extending the analysis beyond
the Clay prnbleﬁji,‘@;e E{E\felﬁ_ped'arcomgletesnlutfpn to
Navier Stokes in complex time inﬁludingm
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ten-proofs /| ConnesRigidity.lean (&

Code Blame 37374 lines (33385 loc),.:,1.38 MB_
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3 The Construction in the Formalisation

The formalisation constructs two groups I'y and I'; as cocycle extensions
1 — 2" — T; — Sp(2n,Z) — 1
(i = 0,1), where the extensions are classified by normalised additive 2-cocycles
¢; € Z*(Sp(2n, Z), Z*").

Concretely:

e ¢ is the zero cocycle (yielding the direct product),

® ¢; is a non-trivial bilinear cocycle arising from the standard symplectic form on the
lattice.

The resulting groups are realised in Lean as constructedGammaZeroGroup and constructedGammaOneGrou
The formalisation correctly shows that all non-central conjugacy classes are infinite and

supplies certificates that both groups possess property (T). (The latter is expected: Sp(2n, Z)

has property (T) for n > 2 by a classical result of Kazhdan [2], and property (T) passes

to extensions.) These facts, while possibly correct in themselves, are irrelevant to the IGC

hypothesis of the conjecture, because both groups have non-trivial centres, as we now show.
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4 Confirmation in the Published Code

The publicly released monolithic file ConnesRigidity.lean (37,000+ lines) does not use the
names CocycleExtension, ZeroCocycle, or TwistedCocycle that appeared in the earlier
modular source files (CocycleExtension.lean, ICC.lean, CrossedClosure.lean). How-
ever, the identical mathematical construction is present under different names. The following
table gives the correspondence, with line numbers in the published file.

Earlier files / this note Published code Line
constructedGammaZeroGroup lambdaGroup (D x K) 13700
constructedGammaOneGroup gammaGroup n (E(n) x K) 14069
ZeroCocycle (split) D=V xB 682
TwistedCocycle shiftedCarry (2-cocycle) 10572
cocycleExtensionDiscreteGroup CarryGroup (central ext.) 10597
Cocycle addition rule Add (CarryGroup n) 10615
Sp(2n,Z) K = ker(SLy(Z[t]) = SL4(F3)) 873
Z2" (lattice) D=V x B or E(n) 682, 11407
Y central in CarryGroup shiftedCarry zero left/right 10575
Exponent 4 four nsmul eq zero 10683
Exact seq. 0=V —+E—B—0 iota, sigma, sigma ker 12057, 12346, 12384
ICC claims actingGroup-isICC, gamma isICC 10404, 31821
Property (T) actingGroup hasKazhdanPropertyT 1399
Factor isomorphism paper_factors_isomorphic 36712
Main theorem exists nonisomorphic._... 36954
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Faults in Our Formal Benchmarking

Benchmark  Variant Prob. Find. Proven Div/0 NatSub IntDiv Analytic Axiom CEx
FormalMath all 5,560 3,250 141 1,127 582 423 351 0 55
lite 425 213 6 80 34 25 33 0 1

ProverBench deepseek 325 370 208 81 7 6 19 199 5
ProofNet original 371 82 5 13 8 3 8 0 3
sharp (#) 371 67 1 11 6 4 8 0 1

miniF2F v2e 488 193 8 45 28 20 a1 0 3
v2s 488 181 8 45 29 15 28 0 3

yangkyll 488 135 6 34 24 12 16 0 0
yangkyll-early 488 79 13 14 19 15 9 0 5
justincasher 485 74 0 25 13 o} 16 0 0

harmonic 485 74 0 25 13 5 16 0 0

ai-mo 244 37 1 17 6 3 5 0 0

CombiBench hf 100 78 1 1 27 2 0 0 1
79

Total 10,318 4,833 398 1518 796 538 540 199
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