Aspden investigation · Full-dynamics simulator, stage 0
The full-dynamics simulator, stage 0: acceptance tests and the slot precession
2 November 2026, isla session, 12:50 EST; draft 0.2 at 13:46 EST, after the independent Fable check (sim/lepton/fullsim/check_fable/REPORT.md, 13:06–13:43 EST), whose corrections are folded here and listed in §8. Lock: papers/Lock_L2_full_sim_stage0.md (commit ba7dd6a, 09:09 EST, before the first run); its after-run disclosures are at its end. Code: sim/lepton/fullsim/ (fields.py, carriers.py, trip.py, reduce.py, run_stage0.py; diagnostics in fullsim/diag/). Record run: fullsim/run_stage0_out.txt and stage0_results.json (third attempt, 12:38–12:47 EST, 9.2 min on 15 cores). Labels as in CLAUDE.md: [A] Aspden, [D] derived, [M] our modelling choice, [P] proposed, [S] standard physics.
0. Summary
Stage 0 built the simulator's first pieces (the lattice field two ways, the cube and the spin particle, the trip with both rate rules, the reducer) and ran the seven acceptance tests the lock fixed in advance.
	Test
	What it checks
	Verdict by the lock's letter
	What it means

	T0.1
	zero torque gives three quarter-circles, solid angle π/2
	pass (π/2 to 8 digits, corners exact)
	the geometry and the event logic are right

	T0.2
	the slow-clock limit reproduces model_C2's test values
	pass (−0.36610, −0.35293, to 10⁻⁵)
	rate rule R2 (L free) is the night's code

	T0.3
	F2 and F3 reproduced trip by trip from the saved runs, to 10⁻⁵
	fail (2 of 13 runs)
	the code is the night's to 10⁻¹⁵ (same machine); the two failing runs are chaotic, and rounding differences between machines grow about threefold per trip

	T0.4
	the reducer reproduces model_F2_reduce's figures
	pass
	the failure-aware statistics are a function now

	T0.5
	the Ewald field against the hard-cube sum
	pass (+0.23%; the hard-cube anisotropies equal model_F1's grid to 10⁻¹¹)
	the infinite lattice with its background is available for every later force

	T0.6
	the slot precession within 20% of the outline's estimate (3.1 at the ħ/2 rate, 1.06 with corners at c/2)
	fail (1.03 and 0.43: one third and 0.41 of the estimate)
	the estimate was wrong (it used C's lattice-aligned push), and even the right static value is not reached, because the precession is as fast as the spin; the sense is recorded

	T0.7
	the spin particle: Larmor rate, and the trip with the driver
	pass (rate exact to 10⁻¹⁰, solid angle π/2)
	the second carrier is ready



The two failures are both informative, and neither is a bug in the trips. T0.3 shows that a 30-trip run with C's clock is chaotic: the same code on the same machine agrees to 10⁻¹⁵ at every trip, but a rounding difference between the cloud and isla grows to 0.1 rad by the 22nd trip. Single trips of F2 are therefore not a reproducible quantity across machines; their averages are, which is Doug's method anyway. T0.6 gives the simulator's first physical number: with the static Coulomb push alone, the spin precesses about its slot at 1.03 times the leg rate at the ħ/2 rate and 0.43 with corners at c/2, clockwise seen from the slot (from +y toward −z at the slot x). The filter needs 12.6, so the static push is 12 to 29 times too slow a precession, sharper than the outline's "4 to 12". The outline's estimate (3.1 and 1.06) must be corrected: it took the curvature of C's lattice-aligned grid (44 e²/d per rad²), against the lesson of 2 November; the face-axis cube's own curvature at the slot is 24.9, and the dynamics give 0.59 (ħ/2 rate) and 0.72 (c/2 rate) of even that, because at these torque factors the precession is not slow compared with the spin.
Process. Three attempts were needed: the first hung for 2h45m on a Python 3.14 pool bug (no main guard), the second gave every number, the third is the record after four code changes made in the light of the results (§5). None changes an equation of the trips; all are disclosed in the lock.
1. What stage 0 built [M]
1. fields.py. HardCube(N, inner): the sites with max-norm from inner to N, summed directly (the night's construction, with the cube's own 27 sites vacated). Ewald(inner): the infinite simple-cubic lattice with its uniform neutralising background, by Ewald summation (real-space η = 2, 11³ images, 11³ reciprocal vectors), minus the vacated block's Coulomb terms. Both give the force and the potential at any points. Units as lattice_push.py: d = 1, e = 1.
1. carriers.py. Cube: Aspden's 27-quon unit, rigid, positions CUBE·Qᵀ for an orientation Q; its torque is Σ P × F (model_C2.torque); its turn-averaged energy push(n, field, mode) with the face-axis cube spinning about n (model_F1) or the lattice-aligned cube turning about n (lattice_push.V_C). SpinParticle(gamma): a point spin with ds/dt = γ s × B.
1. trip.py. run_trips: the three legs x → y → z → x with the clock turning the spin about z, x, y; a leg ends when the spin crosses the plane perpendicular to its start axis; each trip's open path is closed by a geodesic to its own start (M1), the dynamical phase gives the second reading (M2), the whole path is kept for the open-path reading (M3). Rate rule R1 (model_F2.run: |L| fixed, the torque's part along the spin absorbed) and R2 (model_C2.trip: L free). Solver settings unchanged from the night's code (RK45, rtol 10⁻⁹, atol 10⁻¹¹, max step 0.02/clock). slot_precession: the spin held near the slot x with the driver off, rule R1, the azimuth of its tilt fitted over T = 40 spin radians.
1. reduce.py. model_F2_reduce.py's statistics as a function (stuck trips dropped, trips 11–30, second reading modulo π, mean of run means and trip-pooled mean, rms, 10-trip blocks, lag correlations).
1. run_stage0.py. The seven tests; T0.2 and T0.3 in a pool of 15.
2. The results, test by test
T0.1. Torque off, clock 1: solid angle 1.57079633 (π/2 = 1.57079633); the three corners land on y, z, x to 10⁻¹⁵ degrees. Pass.
T0.2. Torque and clock both divided by 20, rule R2, N = 6: shift −0.36610 from θ₀ = 0° and −0.35293 from 20°, model_C2's test values to the last digit; corners off 2.05° and 2.23°; |L| within 0.9638–1.0055. Pass.
T0.3. The 13 saved F2/F3 runs rerun with the simulator (TFF = 0.0707 × 0.34066, N = 6 and one N = 8, clocks 1 and 3, 30 trips), against model_F2_results.json from the cloud:
	run
	trips (saved)
	first trip with a difference above 10⁻⁵
	largest difference over valid trips
	stuck pattern

	F2 0°
	4 (4)
	none
	5 × 10⁻¹⁵
	same

	F2 15°
	19 (19)
	none
	2 × 10⁻⁸
	same

	F2 30°
	30 (30)
	22
	0.12 rad
	same

	F2 45°
	24 (24)
	24 (the stuck trip)
	4 × 10⁻⁶
	same

	F2 60°
	30 (30)
	25
	0.44 rad
	same

	F2 75°
	7 (7)
	none
	7 × 10⁻¹³
	same

	F3 0°–75° (six runs)
	30, 30, 30, 30, 29, 30
	none
	10⁻¹² to 10⁻⁸
	same

	F2 0°, N = 8
	8 (8)
	none
	2 × 10⁻¹⁰
	same



Two runs fail the 10⁻⁵ criterion. Fail by the letter. §3 shows why, and that the code is the night's.
T0.4. The reducer gives, for F2 (four valid runs), a mean of run means −0.0952 ± 0.0332 rad, a per-trip rms of 18.4°, lag-1 and lag-2 correlations −0.47 and −0.28; for F3 (six runs) −0.0372 ± 0.0068 rad, 12.8°, −0.16 and −0.59; the trip-pooled means −0.0764 and −0.0369. All equal to model_F2_reduce's printed figures. Pass.
T0.5. The face-axis cube's push anisotropy V(110) − V(100):
	field
	value (e²/d)

	hard cube N = 6
	+3.98099 (model_F1: +3.9810)

	hard cube N = 8
	+4.08019

	hard cube N = 10
	+4.12836

	extrapolated in 1/N²
	+4.21038 (model_F1: +4.2104)

	Ewald, infinite lattice with background
	+4.21998 (+0.23% from the extrapolation)



The hard-cube potential equals lattice_push.energy at N = 6 to 1.8 × 10⁻¹², and the three anisotropies equal model_F1's own grid (model_F1_grid.npz) to 1.1 × 10⁻¹¹ (diag/ewald_checks.py, added after the check: the lock's 10⁻⁸ condition is met, though run_stage0.py itself compares only N = 6 with model_F1's four printed decimals). The Ewald sum reproduces the simple-cubic Madelung constant, the potential at a vacated site, −2.837297479 e²/d (the value −2.837297 is quoted from memory as Nijboer and De Wette's; the checker's own Ewald sum gives the same nine digits), is independent of η, n_real and n_rec to 4 × 10⁻¹⁵, and its field is the negative gradient of its potential to the finite difference's own 2 × 10⁻¹⁰ (diag/ewald_checks.py; check_fable/check_fields_push.py). Pass.
T0.6. The spin held 2° from the slot x, driver off, rule R1, the azimuth of its tilt about x fitted over 40 spin radians:
	rate
	measured ω₀/ω_leg
	lock's estimate
	ratio
	quasi-static tff·V″(0)
	ratio
	tilt during the run
	sense

	ħ/2 (C), tff = 0.0707
	−1.0325
	3.10
	0.333
	1.762
	0.586
	0.79°–4.92°
	from +y toward −z: clockwise seen from +x

	corners at c/2 (F), tff = 0.0241
	−0.4303
	1.06
	0.406
	0.600
	0.717
	1.13°–2.45°
	the same



V″(0) = 24.911 e²/d per rad² is the face-axis push's curvature at the slot (finite difference at 1°, N = 6). Fail by the letter at both rates. §4 has the diagnosis.
T0.7. A point spin in a uniform field along z, γB = 2.5: precession rate −2.5000000000 about +z (the Larmor sense, −γB, for ds/dt = γ s × B [S]); in zero field with the driver on, solid angle 1.57079633. Pass. (The first two attempts printed FAIL because the check compared the signed rate with +2.5; §5.)
3. T0.3: the F2 runs are chaotic
1. Same code, same machine. diag/same_machine.py runs the night's model_F2.run (unchanged, imported) and the simulator side by side on isla for the starts 15°, 30° and 45° with C's clock. They agree at every trip to 10⁻¹⁵ rad (19, 30 and 24 trips; the same trips stuck). The simulator is the night's code.
1. Same code, two machines. Against the cloud's saved runs, every start agrees to 10⁻¹⁵ on the first trip, and the differences grow from there. For the two long runs with C's clock that reach 30 trips, 30° and 60°, the growth is about threefold per trip (10⁻¹⁵ to 10⁻⁵ in 21 and 24 trips), a Lyapunov exponent of about one per trip; from the 22nd and 25th trips the two machines' trips are simply different (0.12 and 0.44 rad). The F3 runs (C″'s clock, three legs per turn) grow at most 1.8-fold per trip and stay within 4 × 10⁻⁹ over 30 trips; the short F2 runs end (captured) before the growth shows.
1. The night's script itself diverges the same way (the check's finding). Run on isla, model_F2.py differs from its own cloud output by 0.12 rad at 30°, 8 × 10⁻³ at 45° and 6 × 10⁻⁷ at 15°, and its isla trips are bit-identical to the simulator's record trips: the divergence belongs to the machine, not to the refactoring.
1. Before the last code change (§5, the re-normalisation of n at each leg's end, which model_F2.run does), the simulator differed from model_F2 at the 10⁻¹⁰ level per leg, and the same runs diverged from the 12th to the 18th trip (attempt 2's files).
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Figure 1. T0.3. The difference between isla's trips and the cloud's saved trips, by trip, for three F2 starts (C's clock) and one F3 start (C″'s clock); the dashed line is the night's model_F2.py against the simulator on the same machine (10⁻¹⁵ or zero at every trip). Source: sim/lepton/fullsim/fig_stage0.py.
1. What it means. With C's clock the trip is chaotic: a difference in the last binary digit becomes a difference in the trip's phase within two dozen trips. Two consequences for the record. (i) The per-trip shifts of F2 (U46 step 7e) are not a reproducible quantity across machines; their time averages are. The reducer on the isla trips gives, for F2, a mean of run means −0.0923 ± 0.0347 rad and a pooled mean −0.0726 ± 0.0406 (the cloud's trips: −0.0952 ± 0.0332 and −0.0764 ± 0.0413), rms 18.0° against 18.4°, lag-1 correlation −0.47 against −0.47; for F3 every figure is the same to the printed digits. This rests on little, as the check noted: 46 of the 61 pooled F2 trips are identical on both machines, and the 15 that differ (the last six to nine trips of the two long runs) move the mean of run means by 0.003 rad, a tenth of its error. That the chaos leaves the statistics unchanged in general is a reading consistent with these numbers, not shown by them. (ii) The lock's 10⁻⁵ trip-by-trip criterion is unattainable for chaotic runs across machines; later stages should compare trip by trip only on the same machine (10⁻¹² is then the right bar) and otherwise compare averages. Both are post-hoc readings of a failed test and are labelled so.
4. T0.6: the slot precession
4.1 The outline's estimate was wrong [D]
The outline's §9 pre-estimate took the curvature of C's push grid, V″ = 44 e²/d per rad², and multiplied by the torque factor TF = 0.0707 (0.0707 × 44 = 3.11). C's push is the lattice-aligned cube turning about n. The 2 November lesson in CLAUDE.md says the averaged push must be the slow limit of the rigid-body dynamics, in which the cube keeps spinning about its own face axis; that is the face-axis push of model_F1, whose curvature at the slot is 24.9 e²/d per rad² at N = 6. The lattice-aligned cube's curvature at the slot is 49.7 at N = 6 by the same finite difference (49.9 in the small-angle limit; about 53 with the shells extrapolated, by the checker's reading of lattice_push_C_grid.npz). The outline's 44 cannot be reproduced from that grid (only a 6° difference at N = 6 gives 44.4, the checker found), and the computation behind it was not saved, so its origin is unknown; with the right lattice-aligned curvature the outline would have said 3.5–3.7 and 1.2–1.3. Either way it is the wrong cube. So the static expectation should have been 1.76 (ħ/2 rate) and 0.60 (corners at c/2), not 3.1 and 1.06. The lock's expected values stand as written; the test fails against them.
4.2 The dynamics give less than the static value, and it is not numerical
	run (diag/tilt_accuracy.py)
	rate
	quasi-static −tff V′(θ)/sin θ at the nominal tilt
	ratio

	ħ/2 rate, tilt 2° (as T0.6)
	−1.0325
	−1.7412
	0.593

	the same, max step 0.005, rtol 10⁻¹¹, atol 10⁻¹³
	−1.0325
	−1.7412
	0.593

	the same, the cube's face axis along n at the start (instead of along x)
	−1.0322
	−1.7412
	0.593

	ħ/2 rate, tilt 0.5°
	−1.0397
	−1.7628
	0.590

	ħ/2 rate, tilt 5°
	−0.9943
	−1.6345
	0.608

	ħ/2 rate, tilt 10°
	−0.8778
	−1.4154
	0.620

	ħ/2 rate, tilt 20°
	−0.7884
	−1.4744
	0.535

	c/2 rate, tilt 10°
	−0.3766
	−0.4822
	0.781

	c/2 rate, tilt 2°, face axis along n at the start
	−0.4315
	−0.5932
	0.727



The rate does not move with the tolerance or the step, with the starting orientation of the body, or (below 10°) with the tilt. It moves with the torque factor: 0.59 of quasi-static at tff = 0.0707, 0.72–0.78 at 0.0241.
4.3 The ratio against the torque factor: the slow limit is the averaged push
diag/slow_limit.py repeats T0.6 at six torque factors, over enough spin radians for several precession turns each (figure fig-stage0-precession.png):
	torque factor tff
	precession rate ω₀ (spin rates)
	ω₀/tff
	ratio to the quasi-static value (V″ = 24.9)
	tilt during the run
	run length (spin radians)

	0.0707 (ħ/2 rate, C)
	−1.0325
	−14.60
	0.586
	0.79°–4.92°
	40

	0.0241 (corners at c/2, F)
	−0.4302
	−17.86
	0.717
	1.13°–2.45°
	120

	0.0236 (C/3)
	−0.4227
	−17.93
	0.720
	1.14°–2.44°
	120

	0.00707 (C/10)
	−0.1516
	−21.44
	0.861
	1.55°–2.11°
	400

	0.00241 (F/10)
	−0.0557
	−23.11
	0.928
	1.81°–2.04°
	1200

	0.00236 (C/30)
	−0.0545
	−23.13
	0.929
	1.81°–2.04°
	1200
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Figure 2. T0.6. The precession rate of the spin about its slot, divided by the quasi-static value tff·V″(0), against the torque factor; the dashed line is the averaged push. Source: sim/lepton/fullsim/fig_stage0.py, data diag/slow_limit.json.
As the torque factor shrinks, the rate per unit torque climbs toward the push's curvature (against the quasi-static value at the run's own 2° tilt, −tff V′(2°)/sin 2° = −24.6 tff, the last two rows are at 0.94), the jiggle of the tilt dies away, and C and F at the same torque factor give the same number (rows 2 and 3): the simulator reproduces the averaged push as its slow limit, which is what the lesson of 2 November requires, and departs from it as the precession rate approaches the spin rate. The shortfall falls by 1.5 to 2 each time the torque factor is divided by three (0.41, 0.28, 0.14, 0.07); the first-order theory of §4.4 gives a factor of 3 in the limit. The row labels printed by slow_limit.py say "static −V″ = −24.8", a rounding of the 24.911 used here. The checker's own DOP853 integrations reproduce the C, F and C/10 rows to 10⁻⁶ or better.
4.4 What it means [D]
1. The quasi-static picture assumes a fast top: the cube spins many times while its axis moves a little, so the lattice sees the spin-averaged rings of quons and the torque is the gradient of the averaged energy. At the ħ/2 rate the measured precession is 1.03 spin rates: the axis goes round the slot once per spin turn. At the c/2 rate it is 0.43. Neither is slow, so the averaged push is not the right zeroth order at these torque factors, and the dynamics have to be run, as Doug's method says. The averaged push remains the slow limit (§4.3 shows the approach to it as tff shrinks).
1. Against the filter. The filter (Filter_check §7) needs ω₀/ω_leg = 12.6. The static Coulomb push alone gives 1.03 (ħ/2 rate) or 0.43 (corners at c/2) at K1's clock, so it is 12 to 29 times too slow, against the outline's "4 to 12". Stage 1 will say what each added force (F2 to F6) does to that number, and stage 2 will measure it with the full dynamics rather than estimate it.
1. The sense. The precession is clockwise seen from the slot (from +y toward −z at the slot x): a negative rotation about the slot's axis. That is the sense of any precession about a minimum of the push under rule R1 (dn/dt = −tff n × ∇V with V″ > 0), so it holds at every slot. Stage 1 needs it to read the filter's sign.
1. A connection to F2's wobble. With the precession about the slot as fast as the clock (1.03 at the ħ/2 rate), the spin goes a quarter of the way round its slot during each leg (1.03 × 90°), about once round per trip. The phase advanced per leg is of the order of the leg itself, so the per-trip phase is sensitive to where each leg starts: that is the scale of the 13–18° per-trip wobble of U46 step 7e, and it is why the trips with C's clock are chaotic (§3) while C″'s clock, three times faster than the precession, gives orderly trips. (Draft 0.1 said "circles its slot about once during each leg"; the check corrected it.)
1. A first-order theory of the shortfall (post hoc; derived by the checker, the algebra verified here) [D]. Near the slot write the spin's tilt ε and the cube's face-axis tilt β as complex numbers in the plane perpendicular to the slot (multiplication by i is a quarter turn about the slot axis). The body spins about n, so β̇ = i(β − ε): the face axis cones about the spin axis and does not follow it. Rule R1 with the turn-averaged torque gives ε̇ = −i k β with k = tff V″(0). The modes satisfy ω² − ω − k = 0: the precession is ω₀ = −(√(1 + 4k) − 1)/2, and in that mode the face axis lags, β = ε/(1 + |ω₀|), so the lattice sees a smaller tilt than the spin's and the precession is slower than tff V″; as k → 0, ω₀ → −k, the quasi-static value. The formula gives −0.918 (measured −1.033), −0.422 (−0.430), −0.153 (−0.152) and −0.0556 (−0.0545) at k = 1.76, 0.60, 0.18 and 0.059: within 2% below the c/2 rate, 11% slow at the ħ/2 rate, where the tilt reaches 4.9° and the 4-fold modulation of the torque is no longer small. The checker's trajectories show the second mode too: the face axis's own azimuth winds forward at +0.94 (ħ/2 rate), +1.37 (c/2) and +0.71 (C/10), against the theory's fast mode +1.92, +1.42 and +1.15, the agreement improving as the coning excited by the start matters less.
1. The sign the filter needs. Filter_check §7 says the fitted +z tilt of the filter axis needs the spin to precess in the negative sense about its slot axis (ω₀ < 0) when the x → y leg is a +z rotation. Stage 0 finds ω₀ < 0 in that convention: the static push supplies the sign the dressed-state reading asks for, though not the size. Noted by the check; to be confirmed in stage 1's lock before anything rests on it.
5. Code changed after seeing results (all disclosed in the lock; none touches an equation of the trips)
1. run_stage0.py had no main guard; under Python 3.14's forkserver every pool worker re-imported it, re-ran the serial tests and died at the pool. The first attempt (09:31 EST) hung until killed at 12:17. Fixed with a main guard; the work is otherwise unchanged.
1. fields.Ewald returned nan when a quon sat exactly on a lattice site. The vacated block's Ewald and Coulomb terms are now combined analytically (−erf(ηr)/r, finite at r = 0). Checked against the Madelung constant and the convergence parameters (T0.5).
1. T0.7's check compared the signed Larmor rate with +γB; the lock asks for the magnitude. Corrected; the sense is printed.
1. trip.run_trips re-normalises n at each leg's end under rule R1, as model_F2.run does. This is what makes the same-machine agreement 10⁻¹⁵ rather than 10⁻¹⁰ (§3).
1. run_stage0.py prints the quasi-static reference tff·V″(0) beside the lock's estimate; the verdict still uses the estimate.
1. After the check (13:45 EST): one comment's time label in run_stage0.py (12:35 to 12:30, the file's write time); diag/ewald_checks.py added (the Madelung, η and gradient checks and the grid comparison, §2 T0.5); the lock's disclosures corrected ("threefold", the attempt times) and their item 4 added (the rate was fitted over 40 spin radians, not "one period" as the lock said). No other file in fullsim/ was touched; the record run stands.
Attempt 2's outputs (before changes 3 to 5) are kept as fullsim/run_stage0_out_attempt2_1228.txt, stage0_results_attempt2_1228.json and run_stage0_log_attempt2_1228.txt; its numbers for T0.1, T0.2, T0.4, T0.5 and T0.6 are the same as attempt 3's.
6. For the stage-1 lock (post hoc, from this stage's results)
1. The expected slot precession under F1 alone at K1's clock: ω₀/ω_leg = 1.03 (ħ/2 rate), 0.43 (corners at c/2), clockwise seen from the slot; the quasi-static values 1.76 and 0.60 are the slow limits, not the dynamics.
1. Averaged pushes (stage 1's maps) are the slow limit only; the numbers that count come from stage 2's dynamics. Stage 1's maps are still worth having: they say which forces are large and in which direction.
1. Reproduction tests: same machine to 10⁻¹², or averages; never trip by trip across machines for chaotic runs.
1. The integrator: stage 0 kept the night's RK45 settings to reproduce the night's runs. The outline's §9 names DOP853; if stage 1 or 2 switches, the lock says so and T0.3 is rerun on the same machine.
1. Runtime: a 30-trip run at N = 6 takes 4–6 minutes on one isla core; the slot-precession measurement over 40 spin radians 1.7 minutes.
1. A caution from the check: fields.Ewald.force returns nan for a point exactly on a lattice site outside the vacated block (for example (2, 0, 0)). Harmless for the cube, whose quons never leave max-norm √3; to be guarded before the orbiting quon or a displaced lattice (F3) uses the Ewald field.
7. Files
1. Code: sim/lepton/fullsim/{__init__,fields,carriers,trip,reduce,run_stage0,fig_stage0}.py.
1. Record run: sim/lepton/fullsim/run_stage0_out.txt, stage0_results.json, run_stage0_log.txt (12:38–12:47 EST); attempt 2 as _attempt2_1228..
1. Diagnostics: sim/lepton/fullsim/diag/same_machine.py (+_out.txt, .json), tilt_accuracy.py (+_out.txt, .json), slow_limit.py (+_out.txt, .json), ewald_checks.py (+_out.txt; added after the check).
1. Figures: papers/figures/fig-stage0-chaos.png (the per-trip divergence), fig-stage0-precession.png (the precession against the torque factor).
1. Lock with disclosures: papers/Lock_L2_full_sim_stage0.md. Outline: papers/Outline_L2_full_sim.md (§9's estimate corrected by a note).
1. The independent check: sim/lepton/fullsim/check_fable/REPORT.md (saved verbatim by the main session; the harness blocked the checker's own write) with its scripts, logs and JSON outputs.
8. The independent check (Fable at maximum effort, 13:06–13:43 EST)
The checker, with no part in the work, recomputed every number it could with its own code: its own lattice, cube, push, reducer and solid-angle sum; its own Ewald class (Madelung constant −2.837297479, η-independence to 10⁻¹⁵, field = −∇φ); DOP853 integrations at tighter tolerances for T0.2 (agreeing to 3 × 10⁻⁶) and for the slot precession at three torque factors (agreeing to 10⁻⁶ or better, including the C/10 row); the T0.3 tables, growth rates and same-machine claims from the JSON files; and the chronology from git and file times. It derived the precession's sense and the first-order theory of §4.4 itself. It upheld all seven verdicts and every conclusion.
Findings, and what changed in draft 0.2:
	#
	grade
	finding
	done

	1
	Major (a wrong number, low impact)
	the lock's disclosure said rounding differences grow "fivefold" per trip; the fits give 2.6–3.1
	lock corrected to threefold

	2
	Minor
	"the averages agree" rested on 15 differing trips out of 61
	§3 says so

	3
	Minor
	the Madelung and η checks were sourced to files that did not contain them; the reference was from memory
	diag/ewald_checks.py added; marked from memory

	4
	Minor
	the lock's N = 6, 8, 10 to 10⁻⁸ condition was not tested as written (it holds, to 10⁻¹¹)
	ewald_checks.py compares with model_F1's grid; §2 and the lock say what run_stage0.py compared

	5
	Minor
	the outline's 44 is not reproducible from C's grid; the lattice-aligned curvature is 49.7–53
	§4.1 rewritten

	6
	Major (a wrong statement)
	"the spin circles its slot about once during each leg"
	a quarter circle per leg, once per trip (§4.4)

	7
	Minor
	three time labels (attempt 2's start, a comment in run_stage0.py, attempt 3's span)
	corrected from the file times

	8
	Minor
	the lock's "measured over one period" was not followed (40 spin radians) and not disclosed
	disclosed in the lock

	—
	Minor
	an unsourced κ = 0.0705; "roughly halves"; a stale 24.8 label in slow_limit.py; fields.Ewald.force nan on outside sites
	§4.1, §4.3 and §6

	—
	suggestion
	the first-order closed form; the sign the filter needs
	both added to §4.4, marked post hoc



Not checked by it: the two T = 1200 slow-limit rows (JSON and the theory only), the first attempt's hang, the cloud machine's rounding, the origin of the 44, the .docx.
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