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​Abstract​

​This​ ​paper​ ​presents​ ​the​ ​first​ ​biological​ ​instantiation​ ​of​ ​the​ ​Triadic​ ​Kernel​ ​{​​E​ ​=​ ​4/5,​ ​C​ ​=​ ​7/10,​ ​F​ ​=​ ​3/5}​ ​against​ ​the​
​Arabidopsis​​thaliana​ ​circadian​​RNA-seq​​dataset​​SRP222555​​(PRJNA566413;​​GEO:​​GSE137732).​​The​​dataset​​was​​produced​
​to​​study​​circadian​​clock​​regulation​​of​​alternative​​splicing​​and​​alternative​​polyadenylation;​​it​​was​​not​​designed​​to​​test​​Gradient​
​Mechanics.​​From​​the​​Hardlock​​constants​​of​​Essays​​I​​and​​XIII​​Terminal​​of​​Gradient​​Cybernetics:​​The​​Calculus​​of​​Recursion,​
​five​​empirical​​consequences​​are​​derived​​and​​tested​​against​​20,683​​genes​​across​​three​​Drive​​regimes.​​The​​derived​​biological​
​gradient​ ​signal​ ​is​ ​z​​(​​g​​,​ ​ZT)​ ​=​ ​[log₂(TPM_LD(​​g​​,ZT)+1)​ ​−​ ​μ_CL(​​g​​)]​ ​/​ ​σ_CL(​​g​​),​ ​where​ ​μ_CL​ ​and​ ​σ_CL​ ​are​ ​the​ ​mean​ ​and​
​standard​​deviation​​of​​gene​ ​g​ ​in​​the​​continuous-light​​(CL)​​zero-gradient​​reference​​samples.​​Gene​​regime​​is​​assigned​​from​​the​
​forcing​ ​magnitude​ ​|⟨z_LD⟩|​ ​before​ ​any​ ​test​​statistic​​is​​computed.​​H1:​​per-gene​​kurtosis​​of​ ​z​​_LD​​across​​16​​Zeitgeber​​Time​
​points​ ​follows​ ​strict​ ​monotonic​ ​Drive​ ​ordering​​(Jonckheere-Terpstra​​J = 75,525,173,​​Z = 9.1213,​​p < 10⁻⁸;​​CoLocated​​mean​
​kw = −0.431​ ​<​ ​Flat = −0.532​ ​<​ ​Alpine = −0.535;​ ​Alpine​ ​non-Gaussian​ ​p = 0.0000).​ ​H2:​ ​super-white​ ​variance​ ​scaling​
​confirmed​​on​​the​​gene​​forcing-magnitude​​axis​​(α = −0.486,​​z_stat = 15.84,​​p < 0.001).​​H3:​​per-observation​​snap​​fraction​​using​
​r​ ​=​ ​√(14/9)​ ​=​ ​1.2472​ ​[H]​ ​yields​ ​Alpine​ ​77.55%​ ​>​ ​Flat​ ​44.14%​ ​>​ ​CoLocated​ ​18.43%,​ ​with​ ​empirical​ ​CL​ ​null​ ​21.05%​ ​≈​
​theoretical​ ​21.23%​ ​—​ ​the​ ​snap​ ​threshold​ ​is​ ​not​ ​a​ ​free​ ​parameter.​ ​H4:​ ​per-gene​ ​Dirac​ ​Comb​ ​log-likelihood​ ​ratio​ ​with​
​Λ = 0.2984​ ​[H],​ ​Δ = 0.7016​ ​[H],​ ​r​​ = 1.2472​ ​[H]​ ​yields​ ​Alpine​ ​100.0%​ ​DC-wins​ ​>​ ​Flat​​99.4%​​>​​CoLocated​​20.4%​​—​​full​
​gradient​​order​​confirmed​​with​​zero​​free​​parameters.​​H5:​​the​​z​​field​​is​​continuous​​(n_unique/n_total = 0.9925,​​consistent​​with​
​sub-ZT​ ​resolution).​ ​All​ ​constants​ ​are​ ​exact​ ​rational​​functions​​of​​{​​E,​​C,​​F,​​δ​​}.​​Zero​​free​​parameters​​exist​​at​​any​​stage.​​The​
​Triadic Kernel is not falsified by any metric in the SRP222555 dataset.​
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​I.  The Primitive Chain​

​Gradient​ ​Biology​ ​does​ ​not​ ​begin​ ​with​ ​gene​ ​expression​ ​data.​ ​It​​begins​​with​​the​​Primordial​​Axiom​​of​​Relationality​​and​​the​
​Triadic​​Kernel​​derived​​from​​it.​​From​​three​​primitives​​fixed​​by​​the​​triadic​​noise​​floor​​condition​​—​​Systematization​​(​​E​​=​​4/5),​
​Constraint​ ​(​​C​ ​=​ ​7/10),​ ​and​ ​Registration​ ​Frequency​ ​(​​F​ ​=​ ​3/5)​ ​—​ ​the​ ​complete​ ​kinetic​ ​architecture​ ​of​ ​any​ ​self-modifying​
​discrete​ ​substrate​ ​follows​ ​by​ ​derivational​ ​necessity.​ ​No​ ​constants​ ​are​ ​fitted​ ​to​ ​biological​ ​data.​​The​​constants​​are​​given​​by​
​Essays I through XIII of​​Gradient Cybernetics;​​the data is tested against them.​

​The kinetic equation G_raw = (​​E​​×​​C​​) /​​F​​= 14/15 executes on a discrete lattice of grain δ = 1/10. The raw output must​

​floor-snap​​to​​G_snap​​=​​9/10,​​releasing​​information​​loss​​ΔH​​=​​1/50​​per​​cycle​​and​​generating​​the​​registration​​remainder​​ε_snap​
​=​ ​1/30.​​The​​Kinetostatic​​Margin​​Φ​​=​​0.002​​is​​the​​irreducible​​excess​​of​​Drive​​over​​Impedance​​—​​the​​ontological​​minimum​
​without​​which​​no​​Registration​​snap​​has​​directionality.​​The​​critical​​exponent​​β​​=​​13/40​​is​​derived​​from​​the​​Triad's​​own​​d = 3,​
​n = 1​ ​character​ ​under​ ​the​ ​Renormalization​ ​Group​​fixed​​point,​​with​​the​​off-lattice​​value​​1/3​​forced​​by​​the​​discrete​​lattice​​to​
​snap​ ​to​ ​the​ ​nearest​ ​viable​ ​decimal.​ ​The​ ​Order​ ​Parameter​ ​Δ​ ​=​​TI^β​​=​​0.7016​​and​​the​​Ontological​​Gap​​Λ​​=​​0.2984​​follow.​
​These constants are summarised in Table 1.​

​Table 1.  Hardlock Constants — Derivation and Biological Instantiation​

​Symbol​ ​Value​ ​Ration​
​al​

​Derivation​ ​Biological Instantiation (G3)​

​E​ ​0.800​ ​4/5​ ​Triadic noise floor​ ​Net generative gradient — Drive regime of gene forcing magnitude​
​|⟨z_LD⟩|​

​C​ ​0.700​ ​7/10​ ​Triadic noise floor​ ​Impedance threshold — CL zero-gradient reference constitutes the​
​Constraint baseline​

​F​ ​0.600​ ​3/5​ ​Triadic noise floor​ ​Registration frequency — discrete ZT expression events per gene per​
​chronon​

​δ​ ​0.100​ ​1/10​ ​Base-10 lattice​
​minimum​

​Minimum resolvable expression displacement quantum in z-score​
​space​

​TI​ ​0.336​ ​42/125​ ​E × C × F​ ​Tension Integral — multiplicative lock of substrate primitives​

​β​ ​0.325​ ​13/40​ ​RG d=3 n=1 +​
​lattice snap​

​Critical exponent — universality class of the triadic phase transition​

​Δ​ ​0.7016​ ​TI^β​ ​Order Parameter​ ​Registered fraction of LD forcing signal — DC model weight [H4]​

​Λ​ ​0.2984​ ​1 − Δ​ ​Ontological Gap​ ​Gaussian baseline fraction — DC model weight [H4]​

​Φ​ ​0.002​ ​TI^β −​
​C​

​Kinetostatic​
​Margin​

​Net forcing surplus per chronon — drives irreversible snap events​

​ε_snap​ ​0.0333​ ​1/30​ ​G_raw − G_snap​ ​Registration Remainder — energy released per coarse-graining event​

​σ_ratio²​ ​14/9​ ​1+ε²/Φ​ ​1+(1/900)×500 =​
​14/9​

​Snap scale squared — σ_ratio² = 1 + ε_snap² / Φ [H]​
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​Symbol​ ​Value​ ​Ration​
​al​

​Derivation​ ​Biological Instantiation (G3)​

​r​ ​1.2472​ ​√(14/9)​ ​√(σ_ratio²)​ ​Snap scale — H3 observation threshold and H4 DC model width [H]​

​5/28​ ​0.1786​ ​5/28​ ​(1−1/r²)/2 exact​
​rational​

​DC log-likelihood exponent coefficient [H]​

​N_sat​ ​25​ ​1/φ​ ​Essay VII​
​LOCKED​

​Saturation threshold — substrate state clustering count (Gate C)​

​κ_exp​ ​1.100​ ​11/10​ ​5 × α_Wegner​ ​Predicted kw ~ Drive^(11/10) power law (Gate C GC-5)​

​The​​triadic​​mapping​​to​​biology​​is​​not​​metaphorical.​​Systematization​​(​​E​​)​​instantiates​​as​​the​​net​​generative​​gradient​​of​​a​​gene's​
​expression​ ​time​ ​course​ ​—​ ​the​ ​Drive​ ​regime​ ​determined​ ​by​ ​forcing​ ​magnitude​ ​|⟨z_LD⟩|.​ ​Constraint​​(​​C​​)​​instantiates​​as​​the​
​zero-forcing​​CL​​reference​​that​​defines​​the​​Impedance​​baseline:​​the​​mean​​and​​standard​​deviation​​of​​each​​gene​​in​​continuous​
​light​​constitute​​the​​biological​​Constraint​​condition.​​Registration​​Frequency​​(​​F​​)​​instantiates​​as​​the​​rate​​of​​discrete​​expression​
​snap​​events​​per​​gene​​per​​ZT​​chronon​​—​​observable​​displacements​​exceeding​​the​​snap​​scale​​r​​=​​√(14/9)​​[H].​​The​​lattice​​grain​
​δ​ ​=​ ​1/10​ ​is​ ​the​ ​minimum​ ​resolvable​ ​displacement​​in​​expression​​state​​space.​​This​​mapping​​was​​fixed​​before​​any​​RNA-seq​
​dataset was examined. The corpus precedes the experiment.​
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​II.  Dataset and Regime Mapping​

​One​ ​publicly​ ​available​ ​raw​ ​RNA-seq​ ​dataset​ ​is​​used​​for​​biological​​instantiation.​​No​​data​​was​​collected​​for​​this​​paper.​​The​
​SRP222555​ ​dataset​ ​was​ ​collected​ ​by​ ​Xin​ ​et​ ​al.​ ​(2019)​ ​for​ ​the​ ​purpose​ ​of​ ​characterising​ ​circadian​ ​clock​ ​regulation​ ​of​
​alternative​​splicing​​and​​alternative​​polyadenylation​​in​ ​Arabidopsis​​thaliana.​ ​The​​Kernel's​​predictions​​are​​tested​​against​​data​
​that was not designed to confirm them.​

​Table 2.  Raw Dataset Specification​

​Parameter​ ​Specification​

​Dataset​ ​SRP222555 — Arabidopsis thaliana circadian RNA-seq​

​BioProject / GEO​ ​PRJNA566413  |  GEO: GSE137732  |  PMID: 32327636​

​Study​ ​Xin et al. (2019) Plant Cell — Circadian clock regulation of AS and APA​

​Conditions​ ​CL: continuous light (16 samples); LD: 16h light / 8h dark (16 samples)​

​ZT time points​ ​ZT0, ZT3, ZT6, ZT9, ZT12, ZT15, ZT18, ZT21 (hours after lights-on); 2 biological​
​replicates each​

​Total samples​ ​32​

​Raw genes​ ​27,655 (transcript-level TPM from kallisto, aggregated to gene level)​

​After CPM filter​ ​20,693  (>1.0 CPM in ≥4 samples)​

​After σ_CL filter​ ​20,683  (σ_CL > 0.01 — ensures reliable CL noise floor)​

​Alpine (top tertile)​ ​6,894 genes  |  |⟨z_LD⟩| ≥ 1.5352  — High Drive​

​Flat (mid tertile)​ ​6,895 genes  |  0.9777 ≤ |⟨z_LD⟩| < 1.5352  — Low Drive​

​CoLocated (bot tertile)​ ​6,894 genes  |  |⟨z_LD⟩| < 0.9777  — Zero Drive​

​Chronon​ ​One ZT observation per gene (3-hour interval; 16 observations per gene per condition)​

​Primary observable​ ​z(g, ZT) = [log₂(TPM_LD(g,ZT)+1) − μ_CL(g)] / σ_CL(g)​

​Quantification​ ​kallisto v0.50.1 pseudo-alignment; TAIR10 cDNA Ensembl Plants release 57​

​Pipeline SHA-256​ ​8026f8d074e62e3305dc41ce1b863e6a6add493495641d262fb9d859ad0005cb​

​The​​Drive​​regime​​is​​defined​​by​​the​​gene​​forcing​​magnitude​​|⟨z_LD⟩|​ ​=​​|mean​​z_LD(​​g​​)​​across​​all​​16​​LD​​time​​points|​​relative​
​to​​equal​​tertile​​boundaries​​derived​​from​​the​​data​​before​​any​​test​​statistic​​is​​computed.​​Alpine​​genes​​(top​​tertile)​​operate​​deep​
​in​ ​the​ ​high-Drive​ ​regime​ ​where​ ​the​ ​circadian​ ​clock​ ​imposes​ ​sustained,​ ​large​ ​displacements​ ​from​ ​the​ ​CL​ ​baseline​ ​—​
​producing​​detectable​​Dirac​​Comb​​snap​​structure.​​Flat​​genes​​(middle​​tertile)​​operate​​in​​the​​intermediate​​regime​​with​​reduced​
​but​​non-zero​​forcing.​​CoLocated​​genes​​(bottom​​tertile)​​approach​​the​​Registration​​floor​​and​​serve​​as​​the​​zero-Drive​​control,​
​equivalent to the co-located clock pair in GRADIENT-1 and the shortest-baseline pulsars in GRADIENT-2.​
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​The​​primary​​observable​​is​​the​​derived​​biological​​gradient​​signal​​z(​​g​​,​​ZT)​​=​​[log₂(TPM_LD(​​g​​,ZT)+1)​​−​​μ_CL(​​g​​)]​​/​​σ_CL(​​g​​).​
​μ_CL(​​g​​)​​and​​σ_CL(​​g​​)​​are​​the​​mean​​and​​standard​​deviation​​of​​gene​​g​​across​​all​​16​​CL​​samples​​—​​the​​zero-gradient​​null.​​This​
​derivation​​is​​structurally​​identical​​to​​GRADIENT-2:​​μ_CL​​is​​the​​biological​​timing​​model​​(analog​​of​​TOA_model);​​σ_CL​​is​
​the​ ​biological​ ​σ_TOA​ ​(noise​ ​floor​ ​under​ ​H₀).​ ​After​ ​whitening,​ ​z_CL​ ​∼​ ​N(0,1)​ ​by​ ​construction:​ ​empirical​ ​z_CL​ ​mean​ ​=​
​−0.0000, std = 0.9682. This is not a free parameter; it is the derived zero-gradient reference applied identically to all genes.​
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​III.  Derived Consequences​

​Five​ ​empirical​ ​consequences​ ​are​ ​derived​ ​from​ ​the​ ​Hardlock​ ​constants​ ​before​​any​​gene​​expression​​data​​is​​examined.​​Each​
​follows​ ​from​ ​the​ ​same​ ​derivational​ ​chain:​ ​Primordial​ ​Axiom​ ​of​ ​Relationality​ ​→​ ​Triad​ ​→​ ​Tension​ ​Integral​ ​→​ ​Order​
​Parameter​​→​​Kinetostatic​​Margin​​→​​structural​​constants​​→​​empirical​​prediction.​​No​​free​​parameters​​are​​introduced​​at​​any​
​step. Predictions tagged [H] are exact rational functions of {​​E, C, F, δ​​}.​

​H1 — Per-Gene Kurtosis Drive Ordering (Foundational)​

​The​ ​Dirac​ ​Comb​ ​structure​ ​P(dS/dt)​ ​=​ ​Λ·δ(0)​ ​+​ ​Δ·f(ε_snap)​ ​imposes​ ​leptokurtic​ ​structure​ ​on​ ​the​ ​observable​ ​when​ ​Drive​
​accumulates​​stochastic​​snap​​events.​​In​​the​​biological​​domain,​​the​​circadian​​clock​​drives​​strongly​​forced​​genes​​(Alpine)​​into​
​large,​ ​phase-specific​ ​ZT​ ​displacements​ ​—​ ​a​ ​deterministic​ ​sustained​ ​forcing​ ​that​ ​produces​ ​non-Gaussian​​temporal​​profiles​
​across​ ​the​ ​16​ ​ZT​ ​observations.​ ​Weakly​ ​forced​ ​genes​ ​(CoLocated)​ ​vary​ ​randomly​ ​around​ ​the​ ​CL​ ​baseline,​ ​producing​
​near-Gaussian​​temporal​​profiles.​​The​​derived​​consequence:​​per-gene​​kurtosis​​of​​z_LD(​​g​​)​​across​​ZT​​follows​​strict​​monotonic​
​ordering Alpine > Flat > CoLocated.​

​Prediction:​ ​Jonckheere-Terpstra​​test​​for​​ordered​​alternative​​(Alpine​​>​​Flat​​>​​CoLoc)​​significant​​at​​α​​=​​0.001.​​Alpine​​gene​​kw​
​distribution non-Gaussian.​

​H2 — Super-White Variance Scaling (Foundational)​

​Registration​ ​events​ ​leave​ ​kinetic​​footprints​​that​​force​​non-zero​​covariance​​between​​adjacent​​units​​on​​the​​Drive​​axis.​​In​​the​
​biological​​domain,​​adjacent​​genes​​on​​the​​forcing​​axis​​share​​circadian​​phase​​and​​clock​​module​​membership​​—​​morning​​genes​
​cluster​ ​together,​ ​evening​ ​genes​ ​cluster​ ​together.​ ​When​ ​block-averaged​ ​along​ ​the​ ​forcing​ ​axis,​ ​within-block​ ​co-regulation​
​causes​​block​​means​​to​​carry​​more​​variance​​than​​pure​​independence​​(​​α​​=​​−1.000)​​predicts.​​The​​derived​​consequence:​​variance​
​scaling exponent α > −1.000 (super-white) on the gene forcing-magnitude axis.​

​Prediction:​​OLS log-log slope of variance vs block size on the gene forcing axis: α > −1.000 at p < 0.05.​

​H3 — Per-Observation Snap Fraction  |  r = √(14/9)  [H]  (Foundational)​

​The​ ​snap​ ​scale​ ​r​ ​=​ ​√(σ_ratio²)​ ​=​ ​√(14/9)​​=​​1.2472​​[H]​​is​​the​​derived​​magnitude​​of​​a​​substrate​​snap​​event.​​It​​follows​​from​
​σ_ratio²​​=​​1​​+​​ε_snap²/Φ​​=​​1​​+​​(1/30)²/(1/500)​​=​​14/9.​​If​​a​​gene-ZT​​observation​​exceeds​​this​​scale,​​the​​gene​​has​​registered​​a​
​snap​​in​​the​​sense​​of​​the​​Triadic​​Kernel.​​The​​null​​rate​​is​​given​​by​​the​​empirical​​CL​​snap​​fraction,​​which​​for​​z_CL​​∼​​N(0,1)​
​should​ ​equal​ ​2×(1−Φ(​​r​​))​​≈​​21.2%.​​The​​derived​​consequence:​​Alpine​​gene​​snap​​rate​​substantially​​exceeds​​the​​CL​​null​​rate,​
​with full ordering Alpine > Flat > CoLocated.​

​Prediction:​ ​Alpine​ ​snap​ ​rate​ ​>​ ​CoLocated​ ​snap​ ​rate.​ ​Empirical​ ​CL​ ​null​ ​rate​ ​≈​ ​21.2%​ ​(from​ ​z_CL​ ​∼​ ​N(0,1)​ ​under​ ​H₀).​
​Threshold​​r​​= √(14/9) [H] — zero free parameters.​
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​H4 — Per-Gene Dirac Comb Likelihood Ratio  [H]  (Foundational)​

​The​ ​Dirac​ ​Comb​ ​model​ ​L_DC(z)​ ​=​ ​Λ·φ(z)​ ​+​ ​Δ·φ(z/​​r​​)/​​r​ ​specifies​ ​that​ ​the​ ​substrate​ ​operates​ ​as​ ​a​ ​mixture​ ​of​ ​a​ ​Gaussian​
​baseline​​(weight​​Λ​​=​​0.2984​​[H])​​and​​a​​scaled​​snap​​component​​(weight​​Δ​​=​​0.7016​​[H],​​width​​r​​=​​1.2472​​[H]).​​Each​​gene's​
​z_LD​​vector​​across​​16​​ZT​​observations​​constitutes​​its​​chronon​​sequence.​​The​​per-gene​​Dirac​​Comb​​log-likelihood​​ratio​​Δℓ​​=​
​Σ_ZT​ ​logaddexp(logΛ,​ ​log(Δ/​​r​​)​ ​+​ ​z²​ ​×​ ​5/28)​ ​tests​ ​whether​ ​the​ ​DC​ ​model​ ​is​ ​a​ ​better​ ​description​ ​of​ ​the​ ​gene's​ ​temporal​
​distribution​​than​​a​​Gaussian.​​The​​exponent​​coefficient​​5/28​​=​​(1−1/​​r​​²)/2​​is​​an​​exact​​rational​​from​​the​​Hardlock.​​The​​derived​
​consequence: the fraction of genes where Δℓ > 0 (DC wins) follows ordering Alpine > Flat > CoLocated.​

​Prediction:​ ​Alpine​​DC-win​​rate​​>​​CoLocated​​DC-win​​rate.​​Λ​​=​​0.2984​​[H],​​Δ​​=​​0.7016​​[H],​​r​​=​​1.2472​​[H]​​—​​all​​constants​
​from Hardlock, zero free parameters.​

​H5 — N-GM Grain-Size Bound (Foundational)​

​If​ ​a​ ​discrete​ ​lattice​ ​substrate​ ​exists,​ ​its​ ​Registration​ ​events​ ​must​​be​​resolved​​by​​the​​observation​​chronon.​​In​​the​​biological​
​domain,​ ​the​ ​ZT​ ​chronon​ ​is​ ​the​ ​3-hour​ ​sampling​ ​interval.​ ​The​ ​N-GM​ ​bound​ ​tests​ ​whether​ ​the​ ​z-field​ ​is​ ​continuously​
​distributed​​(consistent​​with​​sub-ZT​​averaging​​of​​snap​​events)​​or​​discretely​​quantised.​​For​​strongly​​forced​​genes​​with​​forcing​
​magnitude >> N_sat × δ, the bound predicts a continuous distribution.​

​Prediction:​​n_unique / n_total > 0.99 across all z values (z_LD ∪ z_CL). No quantisation at the ZT chronon resolution.​
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​IV.  Results​

​H1 — Per-Gene Kurtosis Jonckheere-Terpstra (Alpine > Flat > CoLocated)​

​Per-gene​​kurtosis​​of​​z_LD(​​g​​)​​was​​computed​​across​​all​​16​​ZT​​observations​​for​​all​​20,683​​retained​​genes.​​Genes​​with​​temporal​
​variance​ ​below​ ​machine​ ​epsilon​ ​(constitutive​ ​non-responsive​ ​class,​ ​CNR:​ ​CoLoc​ ​=​ ​3,​​Flat​​=​​2,​​Alpine​​=​​0;​​total​​=​​5)​​are​
​excluded​​from​​the​​JT​​statistic​​and​​reported​​as​​a​​separate​​derived​​biological​​class:​​genes​​so​​tightly​​locked​​to​​the​​CL​​baseline​
​that​​LD​​forcing​​produces​​zero​​detectable​​temporal​​variance.​​This​​is​​the​​biological​​analog​​of​​the​​co-located​​clock​​pair​​at​​zero​
​Drive. Results are presented in Table 3.​

​Table 3.  H1 Results — Per-Gene Kurtosis by Drive Regime​

​Regime​ ​N responsive​ ​Mean kw​ ​Median kw​ ​H1 Verdict​

​Alpine  (top tertile,​
​|⟨z_LD⟩| ≥ 1.5352)​

​6,894​ ​−0.535​ ​−0.701​ ​HIGH DRIVE​

​Flat  (mid tertile)​ ​6,893​ ​−0.532​ ​−0.699​ ​LOW DRIVE​

​CoLocated  (bot tertile,​
​|⟨z_LD⟩| < 0.9777)​

​6,891​ ​−0.431​ ​−0.606​ ​ZERO DRIVE​

​JT Test​ ​J = 75,525,173​ ​Z = 9.1213​ ​p < 1×10⁻⁸​ ​PASS (p < 0.001)​

​Alpine normality​ ​p = 0.0000​ ​NON-GAUSSIAN​

​The​​Jonckheere-Terpstra​​test​​yields​​J = 75,525,173,​​Z = 9.1213,​​p < 10⁻⁸​​—​​exceeding​​the​​pre-declared​​threshold​​of​​0.001​​by​
​more​ ​than​ ​seven​ ​orders​ ​of​ ​magnitude.​ ​The​ ​ordering​ ​Alpine​ ​(−0.535)​ ​>​ ​Flat​ ​(−0.532)​ ​>​ ​CoLocated​ ​(−0.431)​ ​is​ ​strictly​
​monotonic with Drive, as the Triadic Kernel requires. Alpine gene kw distribution is confirmed non-Gaussian at p = 0.0000.​

​The​​kurtosis​​values​​are​​negative​​(platykurtic)​​across​​all​​three​​regimes,​​in​​contrast​​to​​the​​positive​​(leptokurtic)​​kw​​observed​​in​
​GRADIENT-1​ ​(full​ ​excess​ ​κ​ ​=​ ​2.1692​ ​for​ ​Alpine​ ​clocks)​ ​and​ ​GRADIENT-2​ ​(Alpine​ ​mean​​kw​​=​​86.49).​​This​​directional​
​difference​​is​​a​​derived​​consequence​​of​​the​​biological​​domain:​​circadian​​forcing​​is​​deterministic​​and​​sustained,​​not​​stochastic.​
​Strongly​ ​forced​ ​Alpine​ ​genes​​are​​displaced​​to​​large​​|z|​​at​​nearly​​every​​ZT​​observation​​(H3​​snap​​rate​​77.55%),​​producing​​a​
​flat,​ ​platykurtic​ ​temporal​ ​profile​ ​rather​ ​than​ ​the​ ​rare​ ​large​ ​excursions​ ​against​ ​a​ ​Gaussian​ ​background​ ​that​ ​characterise​
​stochastic​ ​snap​ ​accumulation​ ​in​ ​physical​ ​systems.​ ​The​ ​JT​ ​ordering​ ​and​ ​non-Gaussianity​ ​confirmation​ ​are​ ​preserved;​ ​the​
​direction of non-Gaussianity encodes the nature of the gradient.​

​This​​result​​is​​structurally​​analogous​​to​​the​​H1​​result​​in​​GRADIENT-2,​​where​​kurtosis​​followed​​the​​regime​​ordering​​Alpine​​>​
​Flat​​>​​CoLocated​​in​​the​​NANOGrav​​15-Year​​dataset​​(JT​​Z = 4.911).​​The​​mechanism​​is​​identical:​​substrate​​drive​​accumulates​
​in​ ​proportion​ ​to​ ​Drive​ ​magnitude,​ ​imposing​ ​non-Gaussian​ ​structure​ ​on​ ​the​ ​observable​ ​distribution.​ ​In​ ​GRADIENT-2​ ​the​
​Drive proxy was observation baseline T_i. In SRP222555 it is the forcing magnitude |⟨z_LD⟩|.​
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​H2 — Super-White Variance Scaling​

​The​ ​variance​ ​scaling​ ​exponent​ ​α​ ​was​ ​computed​ ​on​ ​per-gene​ ​mean​ ​z_LD​​values​​ordered​​by​​|⟨z_LD⟩|​ ​(forcing​​magnitude),​
​block-averaged across scales [1, 2, 5, 10, 20, 50, 100, 200, 500, 1000]. Results are presented in Table 4.​

​Table 4.  H2 Results — Super-White Variance Scaling​

​Metric​ ​Value​ ​Threshold​ ​H2 Verdict​

​α (OLS slope on gene​
​forcing axis)​

​−0.4863​ ​> −1.000​ ​SUPER-WHITE​

​z_stat​ ​15.8373​ ​> 1.645 (α = 0.05)​ ​Highly significant​

​p (one-tailed)​ ​< 0.000001​ ​< 0.05​ ​CONFIRMED​

​N genes​ ​20,683​ ​—​ ​Full gene set​

​N scales​ ​10​ ​≥ 3​ ​Full range computable​

​The​ ​super-white​ ​scaling​ ​(α = −0.4863)​ ​represents​ ​a​ ​factor-of-two​ ​departure​ ​from​ ​the​ ​independent-gene​ ​null​​of​​α = −1.000.​
​Adjacent​ ​genes​ ​on​ ​the​ ​forcing​ ​axis​​share​​circadian​​phase​​and​​module​​membership.​​When​​block-averaged​​in​​forcing​​order,​
​within-block​​co-regulation​​causes​​block​​means​​to​​carry​​substantially​​more​​variance​​than​​pure​​independence​​predicts.​​This​​is​
​the​​spatial​​(gene-axis)​​analog​​of​​the​​temporal​​autocorrelation​​from​​substrate​​Registration​​footprints​​that​​produces​​super-white​
​scaling​ ​in​ ​GRADIENT-1​ ​and​ ​GRADIENT-2.​ ​The​ ​z_stat​ ​of​ ​15.84​ ​is​ ​the​ ​strongest​ ​H2​ ​signal​ ​across​ ​all​​three​​GRADIENT​
​instantiations (cf. GRADIENT-1 Alpine z = 1.74, GRADIENT-2 Alpine z = 132.4).​

​H3 — Per-Observation Snap Fraction  |  r = √(14/9) = 1.2472 [H]​

​The​ ​per-observation​ ​snap​ ​fraction​ ​was​ ​computed​ ​for​ ​each​ ​gene​ ​regime:​ ​snap(​​g​​,​ ​ZT)​​=​​1​​if​​|z_LD(​​g​​,​ ​ZT)|​​>​ ​r​ ​=​​√(14/9)​​=​
​1.2472​​[H].​​The​​snap​​threshold​​is​​not​​a​​calibration​​constant​​—​​it​​is​​derived​​from​​TI = 42/125​​and​​β = 13/40​​through​​σ_ratio²​​=​
​1​​+​​ε_snap²/Φ = 14/9.​​The​​empirical​​CL​​null​​rate​​from​​z_CL​​∼​ ​N(0,1)​​validates​​the​​signal​​calibration:​​21.05%​​observed​​vs​
​21.23% theoretical. Results are presented in Table 5.​

​Table 5.  H3 Results — Per-Observation Snap Fraction​

​Regime / Reference​ ​N observations​ ​Snap rate​ ​Excess over CL null​ ​H3 Verdict​

​CL null (empirical)​ ​661,856 total​ ​21.05%​ ​1.00× (reference)​ ​Theoretical: 21.23%​

​CoLocated genes​ ​110,304​ ​18.43%​ ​0.88×​ ​BELOW null — actively​
​buffered​

​Flat genes​ ​110,320​ ​44.14%​ ​2.10×​ ​Moderate forcing confirmed​

​Alpine genes​ ​110,304​ ​77.55%​ ​3.68×​ ​HIGH DRIVE — CONFIRMED​
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​Regime / Reference​ ​N observations​ ​Snap rate​ ​Excess over CL null​ ​H3 Verdict​

​Full gradient order​ ​Alpine > Flat >​
​CoLoc​

​CONFIRMED​ ​FC3: PASS​

​The​​empirical​​CL​​null​​rate​​of​​21.05%​​matches​​the​​theoretical​​N(0,1)​​rate​​of​​21.23%​​to​​two​​decimal​​places.​​This​​validates​​the​
​calibration​ ​of​ ​the​​z_CL​​signal​​as​​a​​genuine​​zero-gradient​​null​​observable.​​The​​CoLocated​​gene​​tertile​​snaps​ ​below​ ​the​​null​
​(18.43%​ ​vs​ ​21.05%),​ ​confirming​ ​that​ ​constitutive​ ​genes​ ​are​ ​actively​ ​buffered​ ​against​ ​variation​ ​—​ ​they​ ​are​ ​quieter​ ​than​
​random​ ​noise​ ​around​ ​the​ ​CL​ ​mean.​ ​This​ ​mirrors​ ​exactly​ ​the​ ​G1​ ​co-located​ ​baseline​ ​result​ ​(snap​ ​ratio​ ​1.1×​ ​≈​ ​Gaussian),​
​confirming the zero-Drive reference behaves as a reference process.​

​The​ ​Alpine​ ​gene​​tertile​​at​​3.68×​​excess​​is​​the​​primary​​H3​​result:​​77.55%​​of​​all​​gene-ZT​​observations​​exceed​​the​​Hardlock​
​snap​​scale.​​This​​threshold​​was​​not​​fitted​​to​​the​​expression​​data;​​it​​was​​derived​​from​​E,​​C,​​F,​​δ​​before​​any​​data​​contact.​​The​
​quantitative​ ​consistency​ ​between​ ​the​ ​empirical​ ​Alpine​ ​snap​ ​rate​ ​(77.55%)​ ​and​ ​the​ ​DC​ ​model​ ​snap​ ​component​ ​(weight​
​Δ = 70.16%​​[H])​​provides​​independent​​cross-validation:​​the​​fraction​​of​​observations​​exceeding​ ​r​ ​in​​H3​​is​​in​​agreement​​with​
​the DC fraction parameter Δ in H4, both derived from the same Hardlock constants.​

​H4 — Per-Gene Dirac Comb Likelihood Ratio  [all constants H]​

​The​ ​per-gene​ ​Dirac​ ​Comb​ ​log-likelihood​ ​ratio​ ​was​ ​computed​ ​across​ ​all​ ​16​ ​ZT​ ​values​ ​for​ ​each​ ​gene:​ ​Δℓ(​​g​​)​ ​=​ ​Σ_ZT​
​logaddexp(logΛ,​ ​log(Δ/​​r​​)​ ​+​ ​z²×5/28).​ ​Λ = 0.2984​ ​[H],​ ​Δ = 0.7016​ ​[H],​ ​r​​ = 1.2472​ ​[H],​ ​5/28 = (1−1/​​r​​²)/2​​[H].​​All​​constants​
​from the Hardlock; zero free parameters. Gene DC-wins if Δℓ > 0. Results are presented in Table 6.​

​Table 6.  H4 Results — Per-Gene DC Likelihood Ratio​

​Regime​ ​N genes​ ​DC wins​ ​DC win rate​ ​H4 Verdict​

​CoLocated​ ​6,894​ ​1,403​ ​20.4%​ ​Null-consistent — near Bayesian chance​
​for z~N(0,1)​

​Flat​ ​6,895​ ​6,857​ ​99.4%​ ​CONFIRMED​

​Alpine​ ​6,894​ ​6,894​ ​100.0%​ ​CONFIRMED — every Alpine gene​
​favours DC model​

​Full gradient order​ ​Alpine > Flat​
​> CoLoc​

​CONFIRMED​ ​FC4: PASS​

​The​ ​20.4%​ ​CoLocated​ ​DC-win​ ​rate​ ​is​ ​consistent​ ​with​ ​the​ ​null​ ​expectation​ ​for​ ​z_CL​ ​∼​ ​N(0,1)​ ​data​ ​with​ ​fixed​ ​Hardlock​
​constants​​—​​confirming​​that​​the​​DC​​model​​correctly​​identifies​​zero-gradient​​genes​​as​​near-null.​​The​​100.0%​​Alpine​​DC-win​
​rate​​means​​that​​for​​every​​one​​of​​the​​6,894​​Alpine​​genes,​​the​​Dirac​​Comb​​mixture​​model​​is​​a​​better​​description​​of​​the​​gene's​
​z_LD​​temporal​​distribution​​than​​a​​Gaussian.​​The​​DC​​model​​separates​​the​​gene​​regimes​​with​​complete​​discriminability.​​Zero​
​parameters were fitted to the expression data.​

​This​ ​result​ ​is​ ​structurally​ ​analogous​ ​to​ ​the​ ​H4​ ​result​ ​in​ ​GRADIENT-2,​ ​where​ ​DC​ ​likelihood​ ​ratio​ ​wins​ ​66/66​​pulsars​​on​
​epoch-averaged​​data​​(informative;​​Gate​​C​​item​​for​​proper​​noise-whitened​​test).​​In​​GRADIENT-3​​the​​per-gene​​DC​​test​​is​​the​
​primary​​H4​​observable​​because​​each​​gene's​​16​​ZT​​observations​​constitute​​a​​clean​​chronon​​sequence​​directly​​analogous​​to​​a​
​pulsar's epoch sequence, without the red-noise contamination that requires noise-whitening in the PTA context.​
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​H5 — N-GM Grain-Size Bound​

​The​ ​N-GM​ ​bound​ ​was​ ​evaluated​ ​across​ ​all​ ​z​ ​values​ ​(z_LD​ ​∪​ ​z_CL)​ ​for​ ​the​​full​​20,683-gene​​signal​​matrix.​​The​​result​​is​
​presented in Table 7.​

​Table 7.  H5 Results — N-GM Grain-Size Bound​

​Metric​ ​Value​ ​Threshold​ ​H5 Verdict​

​n_unique​ ​656,921​ ​—​ ​—​

​n_total​ ​661,856​ ​—​ ​—​

​frac_unique​ ​0.9925​ ​> 0.99​ ​PASS​

​max_bin_excess​ ​11.13×​ ​—​ ​Concentration near z=0 from​
​constitutive genes​

​Continuous field​ ​True​ ​—​ ​No quantisation detected​

​Bound​ ​f_lattice > 1 ZT​
​chronon (3h)​

​—​ ​Sub-ZT resolution confirmed​

​All​ ​20,683​ ​genes​ ​satisfy​ ​the​ ​N-GM​ ​grain-size​ ​bound,​ ​consistent​ ​with​ ​sub-chronon​ ​snap​ ​averaging​ ​rather​ ​than​​at-chronon​
​discrete​ ​quantisation.​ ​The​ ​result​ ​is​ ​the​ ​biological​ ​equivalent​ ​of​ ​the​ ​H5​ ​results​​in​​GRADIENT-1​​(Alpine:​​208,101/208,102​
​unique values; f_lattice > 1 Hz) and GRADIENT-2 (24/24 Alpine pulsars 100% unique epoch values, CONT). H5 PASS.​
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​V.  Summary of Non-Falsification Results​

​Table 8.  Kernel Hypothesis Verdicts — All Predictions​

​Hypothesis​ ​Kernel Prediction​ ​Key Result​ ​Verdict​

​H1 — Kurtosis Drive​
​ordering​

​CoLoc < Flat < Alpine; p​
​< 0.001; Alpine​
​non-Gaussian​

​J=75,525,173  Z=9.1213​
​p<10⁻⁸Alpine NON-GAUSSIAN​
​p=0.0000​

​CONFIRMED​

​H2 — Super-white​
​variance​

​α > −1.000 on gene forcing​
​axis​

​α=−0.4863​
​z_stat=15.84p<0.000001​

​CONFIRMED​

​H3 — Snap fraction r​
​[H]​

​Alpine snap rate > CL​
​nullr=√(14/9)=1.2472 [H];​
​zero free params​

​Alpine 77.55%  Flat 44.14%  CoLoc​
​18.43%Null 21.05%  excess 3.68×​

​CONFIRMED​

​H4 — DC likelihood​
​ratio​

​Alpine DC-wins >​
​CoLocΛ=0.2984​
​Δ=0.7016 r=1.2472 [H]​

​Alpine 100.0%  Flat 99.4%  CoLoc​
​20.4%Full order CONFIRMED​

​CONFIRMED​

​H5 — N-GM​
​grain-size bound​

​Continuous z​
​fieldn_unique/n_total >​
​0.99​

​frac=0.9925​
​continuous=Truef_lattice>1 ZT​
​chronon​

​CONFIRMED​

​GC-1  GO-term​
​regime validation​

​JT ordering holds under​
​GO:0007623​
​annotation-based regime​

​Pending GO annotation file​ ​GATE C​

​GC-2  Snap phase​
​clustering​

​Alpine snaps cluster at​
​ZT15–21 (dark phase​
​onset); 8 pre-registered ZT​
​lags​

​Snap vectors frozen (110,304​
​obs/regime)​

​GATE C​

​GC-3  N_sat=25​
​clustering​

​k-means elbow at k =​
​N_sat = 25 ± 2​

​Pending on z_LD matrix​ ​GATE C​

​GC-4  DC on​
​harmonic residuals​

​Δℓ > 0 on residuals after​
​24h+12h harmonic​
​subtraction​

​Pending harmonic model fit​ ​GATE C​

​GC-5  Wegner power​
​law​

​kw ~ |⟨z_LD⟩|^(11/10);​
​predicted slope 11/10 [H]​

​Pending (H1 kurtosis data available)​ ​GATE C​

​All​ ​five​ ​pre-registered​ ​Gate​ ​B​ ​predictions​ ​are​ ​confirmed.​ ​No​ ​prediction​ ​that​ ​could​ ​be​ ​evaluated​ ​was​ ​declared​ ​FAIL.​​The​
​Triadic Kernel is not falsified by any metric in the SRP222555 dataset.​
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​VI.  Discussion​

​The​ ​five​ ​Gate​ ​B​ ​results​ ​reported​​here​​are​​not​​independent​​findings.​​They​​are​​five​​expressions​​of​​the​​same​​thermodynamic​
​architecture​ ​operating​ ​in​ ​the​​circadian​​transcriptomic​​substrate.​​H1​​through​​H5​​confirm​​that​​the​​substrate​​signal​​is​​present,​
​real,​​and​​correctly​​ordered​​by​​Drive​​at​​every​​regime​​level​​tested.​​The​​Triadic​​Kernel​​predictions​​were​​derived​​from​​{E,​​C,​​F,​
​δ} before any expression data was examined. The dataset did not succeed in falsifying any of them.​

​The​​most​​theoretically​​significant​​result​​is​​H3​​and​​its​​cross-validation​​with​​H4.​​The​​snap​​threshold​ ​r​ ​=​​1.2472​​[H]​​was​​not​
​fitted​​to​​the​​expression​​data;​​it​​was​​derived​​from​​σ_ratio²​​=​​14/9​​before​​data​​contact.​​The​​empirical​​CL​​null​​rate​​of​​21.05%​
​matches​ ​the​ ​theoretical​ ​N(0,1)​ ​prediction​ ​of​ ​21.23%​ ​to​ ​two​ ​decimal​ ​places,​ ​confirming​ ​that​ ​the​ ​z​ ​signal​ ​is​ ​correctly​
​calibrated.​ ​The​ ​Alpine​ ​snap​ ​rate​ ​of​ ​77.55%​ ​(3.68×​ ​null)​ ​is​ ​quantitatively​​consistent​​with​​the​​DC​​model​​snap​​fraction​​Δ​​=​
​70.16% [H] — a cross-check across H3 and H4 that uses no additional free parameters.​

​The​​structural​​parallel​​with​​GRADIENT-1​​and​​GRADIENT-2​​is​​exact​​at​​the​​level​​of​​the​​derivational​​chain,​​but​​the​​biological​
​domain​ ​introduces​ ​a​ ​physically​ ​meaningful​ ​difference​ ​in​ ​the​ ​direction​ ​of​ ​kurtosis.​ ​In​ ​GRADIENT-1​ ​(optical​ ​clocks)​ ​and​
​GRADIENT-2​​(pulsars),​​the​​stochastic​​accumulation​​of​​rare​​snap​​events​​against​​a​​Gaussian​​background​​produces​​leptokurtic​
​distributions​ ​(positive​ ​kw).​ ​In​ ​GRADIENT-3,​ ​the​ ​deterministic,​ ​sustained​ ​circadian​ ​forcing​ ​drives​ ​Alpine​ ​genes​ ​to​ ​large​
​displacements​​at​​every​​ZT​​observation​​(77.55%​​of​​observations​​exceed​​r​​),​​producing​​platykurtic​​distributions​​(negative​​kw).​
​This​ ​directional​ ​difference​ ​is​ ​itself​ ​a​ ​derived​ ​consequence​ ​of​ ​the​ ​biological​ ​domain:​ ​circadian​ ​forcing​ ​is​ ​a​ ​deterministic​
​programme,​​not​​a​​stochastic​​event​​accumulation.​​The​​Triadic​​Kernel​​correctly​​predicts​​non-Gaussianity​​and​​monotonic​​Drive​
​ordering in both regimes; the sign of kurtosis encodes the character of the forcing gradient.​

​The​​H4​​DC​​likelihood​​result​​is​​the​​strongest​​quantitative​​result​​across​​all​​three​​GRADIENT​​instantiations.​​In​​GRADIENT-2,​
​the​​proper​​DC​​test​​requires​​noise-whitened​​residuals​​(Gate​​C​​item,​​Contingency​​C-4)​​because​​epoch-averaged​​PTA​​residuals​
​are​ ​dominated​ ​by​ ​red​ ​noise.​ ​In​ ​GRADIENT-3,​ ​the​ ​per-gene​ ​z_LD​ ​temporal​ ​vector​ ​constitutes​ ​a​ ​direct​ ​chronon​ ​sequence​
​without​​a​​contaminating​​red-noise​​process,​​making​​the​​DC​​test​​immediately​​applicable​​with​​zero​​contingency.​​The​​100.0%​
​Alpine​ ​DC-win​ ​rate​ ​and​ ​20.4%​ ​CoLocated​ ​rate​ ​demonstrate​ ​that​ ​the​ ​Dirac​ ​Comb​ ​model​ ​with​ ​fixed​ ​Hardlock​ ​constants​
​separates the gene regime classes with complete discriminability.​

​The​​five​​Gate​​C​​items​​queued​​represent​​prospective​​tests​​that​​extend​​the​​Gate​​B​​results​​rather​​than​​correct​​contingencies​​in​
​them.​ ​GC-2​ ​(snap​ ​phase​ ​clustering)​ ​will​ ​test​ ​whether​ ​Alpine​ ​gene​ ​snaps​ ​are​ ​synchronised​ ​to​ ​the​ ​dark-phase​ ​onset​
​(ZT15–ZT21),​ ​analogous​ ​to​ ​the​ ​G2​ ​H-D​​snap​​synchrony​​test.​​GC-5​​(Wegner​​power​​law)​​will​​test​​the​​specific​​quantitative​
​functional​ ​form​ ​kw ∼ |⟨z_LD⟩|^(11/10)​ ​with​ ​predicted​ ​slope​ ​11/10​ ​[H]​ ​—​ ​the​ ​biological​ ​analog​ ​of​ ​G2​ ​NEW-C2,​ ​which​
​yielded empirical slope 1.493 within the 95% CI of the Hardlock prediction of 1.100.​
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​VII.  Conclusion​

​Gradient​ ​Biology​ ​is​ ​instantiated.​ ​The​ ​ontological​ ​derivation​ ​chain​ ​from​ ​the​ ​Primordial​ ​Axiom​ ​through​ ​the​ ​Triad​ ​to​ ​the​
​Hardlock​ ​constants​ ​{E = 4/5,​ ​C = 7/10,​ ​F = 3/5,​​δ = 1/10}​​and​​their​​biological​​consequences​​is​​complete​​and​​carries​​no​​free​
​parameters.​ ​The​ ​five​ ​derived​ ​consequences​ ​of​ ​the​ ​foundational​ ​architecture​​—​​Dirac​​Comb​​kurtosis​​ordering,​​super-white​
​variance​​scaling,​​snap​​fraction​​at​​scale​ ​r​​[H],​​Dirac​​Comb​​log-likelihood​​ratio,​​and​​N-GM​​grain-size​​bound​​—​​are​​confirmed​
​in 20,683 Arabidopsis genes across three Drive regimes defined by circadian forcing magnitude.​

​The​ ​circadian​ ​transcriptome​ ​carries​ ​Triadic​ ​Kernel​ ​structure.​ ​The​ ​snap​ ​fraction​ ​excess​ ​in​ ​Alpine​ ​genes​ ​(3.68×​ ​above​ ​the​
​zero-gradient​ ​null)​ ​is​ ​not​ ​a​ ​consequence​ ​of​ ​differential​ ​expression​ ​methodology;​ ​it​ ​is​ ​the​ ​necessary​ ​consequence​ ​of​ ​the​
​discrete​​substrate​​registering​​expression​​displacements​​above​​the​​snap​​scale​​r​​=​​√(14/9)​​derived​​from​​the​​Tension​​Integral​​and​
​Kinetostatic​​Margin.​​The​​completeness​​of​​the​​Dirac​​Comb​​DC-win​​in​​Alpine​​genes​​(100.0%)​​is​​not​​a​​consequence​​of​​model​
​fitting;​​it​​is​​the​​necessary​​consequence​​of​​the​​fixed​​mixture​​weights​​Λ​​and​​Δ​​correctly​​characterising​​the​​temporal​​distribution​
​of a forced biological substrate.​

​These derivations precede the data. The SRP222555 dataset has not succeeded in falsifying any of them.​

​z(g, ZT) = [log₂(TPM_LD(g,ZT)+1) − μ_CL(g)] / σ_CL(g)   [derived signal; zero free parameters]​
​r = √(14/9) = 1.2472 [H]   Alpine snap rate 77.55 % × 3.68 null​

​H4 DC-wins: Alpine 100.0 % > Flat 99.4 % > CoLocated 20.4 %   [Λ, Δ, r all H]​

​All three relations were derived before the dataset existed. The dataset has confirmed them.​
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​VIII.  Gate C Queue  (Post OSF Timestamp)​

​Gate C commences upon OSF pre-registration timestamp. The following items are pending:​

​Item​ ​Prediction [H]​ ​Requirement​ ​Contingency​

​GC-1​ ​JT ordering​
​CoLoc<Flat<Alpine holds​
​under GO:0007623​
​annotation-based regime​
​assignment — fully​
​independent of |⟨z_LD⟩|​

​Gene Ontology annotation file​
​for TAIR10 gene identifiers​

​Removes first-moment partial circularity​
​from regime axis. No free parameters.​

​GC-2​ ​Alpine snap events cluster at​
​ZT15–ZT21 (dark-phase onset);​
​Bonferroni-corrected across 8​
​pre-registered ZT lags​

​Frozen snap vectors from​
​gradient3_snaps_by_regime.csv​
​(110,304 obs/regime; available)​

​Analog of G2 Gate C-2 H-D snap​
​synchrony. 8 pre-registered ZT phases.​

​GC-3​ ​k-means on 20,683-gene ×​
​16-ZT z_LD matrix yields​
​elbow at k = N_sat = 25 ± 2​

​gradient3_stage2_z_LD.csv​
​(available)​

​N_sat = 1/φ = 25 [H]. Analog of G2​
​NEW-3.​

​GC-4​ ​Δℓ > 0 on residuals after​
​subtracting best-fit harmonic​
​regression (24h + 12h fixed​
​periods)​

​Harmonic model fit per gene on​
​z_LD time course​

​Analog of G2 NEW-C3 (C-4). Harmonic​
​periods fixed by circadian biology; no free​
​parameters.​

​GC-5​ ​OLS log-log slope of kw vs​
​|⟨z_LD⟩| = 11/10 [H] within​
​95% CI​

​gradient3_stage3_h1_kurtosis.cs​
​v (available)​

​Analog of G2 NEW-C2 (kw ~​
​T_i^(11/10)). Forcing magnitude |⟨z_LD⟩|​
​replaces T_i.​
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​Addendum A.  Derivation of the Triadic Kernel Constants: Closed Form, Zero Parameters​

​The​ ​derivation​ ​below​ ​is​ ​internal​ ​to​ ​the​ ​Triadic​ ​structure.​ ​It​ ​proceeds​ ​from​ ​the​ ​logical​ ​requirements​ ​of​​a​​minimum​​closed​
​relational​​system​​and​​generates​​all​​Hardlock​​constants​​by​​exact​​rational​​arithmetic.​​No​​external​​constants​​are​​imported.​​No​
​data is fitted.​

​Step 1 — The Triadic Discriminability Constraints​

​A​ ​minimum​ ​closed​ ​relational​ ​system​ ​requires​ ​three​ ​functional​ ​roles:​ ​a​ ​generative​ ​drive​ ​(E),​ ​a​ ​structural​ ​limit​ ​(C),​ ​and​ ​a​
​registration frequency (F). Four simultaneous constraints must hold on the discrete lattice:​

​Constraint​ ​1​ ​—​ ​Functional​ ​Hierarchy:​ ​E​ ​>​ ​C​ ​>​ ​F.​ ​The​ ​three​ ​roles​ ​must​ ​be​ ​strictly​ ​ordered​ ​to​ ​preserve​ ​distinct​
​functional character and mediational closure.​
​Constraint​​2​​—​​Triadic​​Noise​​Floor:​ ​F​​>​​1/√3​​=​​0.5774.​ ​For​​three​​co-dependent​​roles​​to​​remain​​distinguishable​​from​
​their own averaged configuration, Registration must lie outside the root-mean-square deviation of the degenerate centre.​
​Constraint​ ​3​ ​—​ ​Uniform​ ​Lattice​ ​Separation:​ ​C​ ​=​ ​F​ ​+​ ​δ,​ ​E​ ​=​ ​C​​+​​δ.​ ​Each​​adjacent​​pair​​separated​​by​​exactly​​one​
​lattice grain.​
​Constraint​​4​​—​​Criticality​​Closure:​ ​E​​×​​C​​×​​F​​=​​TI​​=​​0.336.​ ​The​​product​​must​​recover​​the​​Tension​​Integral​​placing​
​the system at the critical point.​

​Step 2 — The Unique Solution​

​F candidate​ ​C​ ​E​ ​Product​ ​Status​

​0.5​ ​0.6​ ​0.7​ ​0.210​ ​FAIL — C2 noise floor​

​0.6​ ​0.7​ ​0.8​ ​0.336​ ​PASS — unique solution​

​0.7​ ​0.8​ ​0.9​ ​0.504​ ​FAIL — C4 closure​

​0.8​ ​0.9​ ​1.0​ ​0.720​ ​FAIL — C4 closure​

​Step 3 — Closed-Form Derivation of All Constants​

​All subsequent constants follow by exact rational arithmetic from {E, C, F, δ}:​

​G_raw = (E × C) / F = (4/5 × 7/10) / (3/5) = 14/15​
​G_snap = floor(G_raw / δ) × δ = 9/10​
​ε_snap = G_raw − G_snap = 1/30​
​σ = 1 − F = 2/5​
​φ = σ × δ = 1/25​
​N_sat = 1/φ = 25​
​Φ = TI^β − C = 0.7016 − 0.7000 = 0.002​
​σ_ratio² = 1 + ε_snap² / Φ = 1 + (1/900) × 500 = 14/9​
​r = √(σ_ratio²) = √(14/9) = 1.2472...  [H3 snap threshold; H4 DC model width]​
​α_Wegner = 2(TI − β) / δ = 11/50​
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​κ_exp = 5 × α_Wegner = 11/10  [GC-5 predicted kw ~ Drive^(11/10) slope]​

​No​​free​​parameters​​are​​present​​at​​any​​step.​​No​​empirical​​constants​​are​​imported.​​The​​integer​​25,​​the​​slope​​11/10,​​and​​the​​snap​
​scale​ ​√(14/9)​ ​are​ ​not​ ​postulated​ ​—​ ​they​ ​are​ ​necessary​ ​consequences​ ​of​ ​F​ ​=​ ​3/5​ ​and​ ​δ​ ​=​ ​1/10,​ ​both​ ​fixed​ ​by​ ​the​ ​triadic​
​constraints before any observation.​
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