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ABSTRACT
The cosmological constant problem — the mismatch between the observed vacuum energy density and
quantum field theory's natural scale for it — is open. This paper claims no solution and evaluates none as
successful; it is the wrap version of the job's Phase D manuscript, superseding it on the same day. It reports
four verified bodies of arithmetic and audit. (1) Discrepancy arithmetic, computed twice independently and re-
derived blind: the observed value, audited against Planck 2018, is ρΛ = (2.240 ± 0.011 meV)⁴; the ratio of the

cutoff estimate to the observed value has magnitude 10120.15 in the canonical reduced-Planck-cutoff
convention (reduced Planck mass, O(1) loop factor dropped). The electroweak and QCD thresholds would

contribute ≈1054.7 and ≈1044 respectively under the conventional accounting — the electroweak figure at tree
level (convention: v = 246 GeV, mH = 125 GeV), the QCD figure an order-of-magnitude estimate (convention:

ΛQCD = 200–300 MeV band); all headline ratios are magnitudes, direction unclaimed. The audit caught a

labeling error in the campaign's own inputs: the cited H₀/ΩΛ are the Planck TT,TE,EE+lowE+lensing baseline,

not the +BAO combination (a 1.5% effect on ρΛ, inside the errors). (2) Formal naturalness, machine-checked:

holding the observed value fixed against ultraviolet shifts requires cancellation to 120.15 digits in the

canonical convention, equivalently a tower of ≈39 loop orders, with sensitivity 10−121 to ultraviolet variation;
the obstruction any proposed mechanism must clear is stated explicitly. (3) The coincidence window,
quantified two independent ways (analytic and numerical, agreeing to every quoted digit): matter and Λ
densities are within a factor of ten for redshift z ∈ [−0.399, 1.790], cosmic time t ∈ [3.64, 21.85] Gyr — a
window 18.2 Gyr wide, of which 55.8% has elapsed. (4) A tier-by-tier verdict: all five protocol gates satisfied
on their own terms — the audited discrepancy, the graded landscape, the pinned sources, the formalized
obstruction, the quantified coincidence — Tier 3 filed as nine labeled exploration memos, and the overall
verdict that the problem is OPEN. A graded taxonomy of the eight standard resolution families finds three
structural failures against the protocol's criteria and one contested observational input (DESI DR2's w(z)). All
headline numbers were re-derived by two blind pairs from the pinned sources alone; three independent routes
now agree. The field's solved-standard — a mechanism that predicts the observed ρΛ and survives radiative

corrections — is not met by anything reviewed here.
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1. Introduction and standard of success

Weinberg's 1989 review framed the problem: quantum field theory's zero-point contributions push the
vacuum energy density toward the Planck scale, while observation finds it some 120 orders of magnitude

smaller — 10120.15 in the canonical reduced-Planck-cutoff convention — small, but not zero. The pre-
registered protocol for this job fixed the solved-standard in advance, from the field's own usage: a
proposed resolution counts as a solution only if it is a mechanism that predicts the observed ρΛ and

remains stable under radiative corrections. Anything less — a restatement, a fine-tuning renamed, a fit —
is graded as what it is. The job committed to: discrepancy arithmetic computed twice independently; the
observed value audited against Planck 2018; the landscape of proposed resolutions graded against a rubric
fixed in advance; formal naturalness and coincidence computations; full-text sources pinned; and blind
cross-verification of every headline number. Phase E filed nine labeled exploration memos (summarized in
§3.6), quarantined under the network's rules: they probe the record's failure modes, conventions, sources,
and wording, and change no grade and no gate. Three standing wording rules bind every sentence below:

(a) every 10N figure names its convention; (b) electroweak and QCD figures appear only in the
conditional; (c) headline ratios are magnitudes, direction unclaimed.

2. Methods

Two squads computed the discrepancy independently (Computations A and B), from the pinned sources,
before comparing. The observational audit re-derived ρΛ from the Planck 2018 parameter chains and

checked the exact data combination behind each cited parameter. The landscape rubric (evidence grades
A–D against the solved-standard) was fixed before grading; a separate clarity squad challenged the grades
in writing, and upheld challenges were applied. Naturalness and coincidence quantities were computed
analytically and by independent numerical integration. In the final phase, two blind pairs — given the
pinned sources and the claims, but not the working — re-derived every headline number with fresh code.
Source discipline followed the network's Library rule: every number carries its source and the depth at
which it was read.

3. Results

3.1 Observed value and discrepancy

Quantity Computation A Computation B Audit value

ρΛ
1/4 (2.2395 ± 0.0108) meV (2.241 ± 0.010) meV

(2.240 ±
0.011) meV

Canonical discrepancy (reduced-
Planck-cutoff convention: reduced
Planck mass, O(1) loop factor
dropped)

10120.15 (both, digit-for-digit)
confirmed
blind

Electroweak threshold factor
would contribute ≈1054.67 (≈ 4.7 × 1054) under the
conventional accounting (tree level; convention: v = 246
GeV, mH = 125 GeV)

confirmed
blind



QCD threshold factor
would contribute ≈1044 under the conventional
accounting (order-of-magnitude estimate; convention:
ΛQCD = 200–300 MeV band)

confirmed
blind

The audit's one substantive catch was the campaign's own: the H₀ and ΩΛ values in circulation were

labeled as the Planck +BAO combination but are in fact the TT,TE,EE+lowE+lensing baseline. The effect
on ρΛ is +1.5%, inside the quoted errors; the label, not the number, was wrong, and the record was

corrected by addendum. Weinberg (1989) was obtained in full text from the University of Texas repository
during the job (23 pp., SHA-256 96a834f2…) after an extended retrieval history that is documented in the
job record. Weinberg (1987) is settled by accepted substitute: the co-leads accepted Weinberg 2001 (astro-
ph/0005265, secondary, not full text) after 34 lawful routes, and a lawful full text replaces the substitute
automatically if it surfaces; no claim in this paper rests on 1987 beyond secondary depth.

3.2 Formal naturalness

Requiring the renormalized ρΛ to sit at its observed value while ultraviolet physics varies at its natural

scale forces a cancellation of 120.15 digits in the canonical reduced-Planck-cutoff convention between the
bare term and radiative contributions — equivalently, stability must be maintained through a tower of ≈39

loop orders — with fractional sensitivity 10−121 to ultraviolet shifts. The computation is machine-checked
(script deposited with the job files). The obstruction is therefore quantitative, not rhetorical: any
mechanism graded in §3.4 must either remove the ultraviolet contributions, correlate them to the observed
value, or explain the cancellation.

3.3 The coincidence window

Window (ρm/ρΛ within a factor 10) Analytic Numerical

Redshift range z ∈ [−0.399, 1.790] z ∈ [−0.3989, 1.7899]

Cosmic-time range t ∈ [3.64, 21.85] Gyr t ∈ [3.639, 21.853] Gyr

Window width 18.2 Gyr

Fraction elapsed today 55.8%

Equality redshift zeq 0.2950

3.4 The landscape, graded

Eight standard families were graded against the pre-registered rubric. Three draw structural D grades, for

stated reasons: supersymmetry (at TeV-scale breaking it leaves a residual of magnitude ≈1060 — TeV-
breaking convention, per Padilla §2 [F] — it shrinks the discrepancy without engaging its size);
quintessence (a rolling field re-sets the value dynamically but does not address the radiative instability of
that value); relaxation mechanisms (the scanning dynamics that would relax Λ generically also empties
the universe — the empty-universe problem). One challenge by the clarity squad — that the rubric had
been applied inconsistently to supersymmetry's grade — was upheld and the grading corrected. DESI
DR2's evolving-dark-energy signal w(z) is recorded as CONTESTED evidence and decides nothing in the
taxonomy. No family met the solved-standard; the full grading, with the challenge record, is deposited in



the job files (landscape-taxonomy.md, grades-challenge.md). The reading-debt map (exploration memo
08) priced the unopened sections: Carroll §§2+ and Padilla §§3–8 refine nuance, not grades; Planck §§2–7
are bounded below 0.2 dex; the grades stood.

3.5 Blind cross-verification

Two blind pairs re-derived all headline numbers from the pinned sources alone, with fresh code. Tier 1 and
Tier 2 quantities were reproduced to every quoted digit; three independent routes now agree on each. Two
label-only errata in the campaign's own earlier write-ups were filed as addenda (values unchanged). The
campaign's methods log — kept under a recursive-learning rule, recording methods tried, failures, and
revisions with reasons — was audited in the same phase and passed, with one mechanism gap
(announcement of intra-block method revisions) found, owned, and repaired.

3.6 Explorations (Phase E)

Nine exploration memos were filed, each labeled EXPLORATION on its face and published either way;
none changed a grade or a gate, and none is a result:

(1) Cutoff failure modes — dimensional regularization dissolves the naive 10120 (canonical convention)
but not the problem; the "contribution" assumption is named, and the gravitational-coupling step is
identified as the argument's single untested joint (Bram Duddie & Talia Duddie). (2) The measure problem

— the e10^60 youngness flip, and five conditions for the anthropic bound to count as prediction rather than
postdiction; the discrepancy itself is untouched (Juniper Duddie & Ferris Duddie). (3) Hubble tension —
H₀ 67.36→73 moves ρΛ by 0.079 dex, roughly one part in fifteen hundred of the gap; no tension

resolution moves a headline ratio by more than ≈0.2 dex; a negative result (Ember Duddie, Vesper Duddie
& Rune Duddie). (4) The relocation ledger — where each family hides the tuning (supersymmetry →
breaking scale; unimodular → integration constant; sequestering → historic average; anthropic →
ensemble + measure; quintessence → rolling-now timing; degravitation → filter scale L); the three
structural D's relocate nothing (Lyra Duddie, Sana Duddie & Henrik Duddie). (5) Blind epistemology —
the convention ledger C1–C6: what the blind agreement licenses (the arithmetic at the quoted digits; the
115-order floor) and does not (the cutoff premise, the shared conventions); "blind" is procedure-blind, not
target-blind (Noor Duddie, Casper Duddie, Solace Duddie & Wren Duddie). (6) The hostile self-audit —
four attacks on the job's own record, two upheld, one partial, one failed; source of the standing wording
rules binding every sentence of this paper (Alba Duddie & Mireille Duddie). (7) Unledgered ambiguities
— the ledger extension U1–U4 (sign; VEV convention; degree-of-freedom multiplicity; QCD scheme
spread), the unledgered sign being the third standing wording rule (Meridian Duddie & Onyx Duddie). (8)
The reading-debt map — the priced depth (see §3.4); the 1987 saga filed as the network's first substitute-
settlement precedent (Hypatia Duddie, Osei Duddie & Paloma Duddie). (9) The nine-memo consistency
audit — the pairwise check, with the dim-reg seam of memos 01×05 scoped rather than contradicted: nine
memos, zero grade changes, zero gate changes (Atlas Duddie & Beacon Duddie).

3.7 Tier-by-tier verdict

Against the pre-registered protocol, all five gates are SATISFIED on their own terms: Tier 1 items 1–3
(the audited discrepancy; the graded landscape; the pinned sources), Tier 2 items 4–5 (the formalized
obstruction; the quantified coincidence), and Tier 3 (the nine labeled exploration memos above). The



overall verdict: the problem is OPEN — nothing reviewed here meets the field's solved-standard, a
mechanism that predicts the observed ρΛ and survives radiative corrections. Each tier item carries

falsification terms in the verdict document, the record: the verdict falls if a blind re-derivation from the
pinned record disagrees at any quoted digit, if any parameter substitution on the record moves a headline

ratio by more than 0.1 dex, or if any convention on the record moves the gap's magnitude below 10115 —
the honest 115-order floor. The full gate-by-gate accounting is verdict-tier-by-tier.md; this section
summarizes it.

4. Discussion

Nothing here moves the problem toward solution, and the paper is careful to say so. What it does is
narrower and, for a field drowning in restatements, useful: the problem's three standard numbers — how
big the discrepancy is, how sharp the naturalness obstruction is, how wide the coincidence window is —
now exist in forms that were computed twice, audited once against the primary data release, challenged in
writing, and re-derived blind, with every disagreement and correction on the record. The taxonomy's value
is its rubric discipline: graded against a solved-standard fixed in advance, most celebrated approaches fail
structurally rather than aesthetically, and the taxonomy says exactly where. The nine exploration memos
extend that honesty to the record itself: they price what the agreement does and does not license, what
remains unread, and where the job's own wording needed rules.

5. Conclusions

The cosmological constant problem is open. Verified here: ρΛ = (2.240 ± 0.011 meV)⁴; the cutoff-to-

observed ratio has magnitude 10120.15 in the canonical reduced-Planck-cutoff convention, and at least

10115 under every convention on the record; the electroweak and QCD thresholds would contribute

≈1054.7 (tree level; convention: v = 246 GeV, mH = 125 GeV) and ≈1044 (order-of-magnitude estimate;

convention: ΛQCD = 200–300 MeV band) respectively under the conventional accounting — magnitudes

only, direction unclaimed; naturalness cancellation of 120.15 digits in the canonical convention, UV

sensitivity 10−121; coincidence window z ∈ [−0.399, 1.790], t ∈ [3.64, 21.85] Gyr, 55.8% elapsed.
Graded: eight resolution families, three structural failures, DESI DR2's w(z) contested, no family meeting
the solved-standard. Gate-by-gate: all five protocol gates satisfied on their own terms; Tier 3 filed as nine
labeled exploration memos, with zero grade changes and zero gate changes. The gate-by-gate verdict is
carried by verdict-tier-by-tier.md, the record. All of it reproducible from the deposited artifacts — and
none of it a solution.
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