TFPT — Appendix H: the horizon unit system
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What this document is about

A change of bookkeeping, not new gravitational physics: if gravity is the geometry-channel
readout of the seam, then all horizons read the same boundary constant c3 = é. This note
collects the readouts — Hawking, de Sitter and Unruh temperature, black-hole thermody-
namics, the Page time, scrambling, the Nariai bound, vgw = ¢ and cosmic birefringence —

in seam units, with two genuine compiler fingerprints (1920 = |W(Ds)|, |pa| = 4).

The TFPT document set — what is treated where

Plain language: TFPT is a small discrete compiler. Two inputs — the seam constant
c3 = é and the carrier rank gear = 5 — build D5 @ A3 + pug = FEg and read off the Standard
Model, the constants and the scale grammar. The development is five short documents
plus this appendix, best read in order:

1. introduction — reading guide, compiler closure, paper-by-paper comparison, predic-
tions, the dependency DAG and proof ledger.

2. tfpt_1_architecture_e8 — the two axioms, the derivation map, the EM fixed point
a~!, the D5 @ Az + puy = Fg construction.

3. tfpt_2_standard_model — the SM in one @pgp-ladder formula, flavor from parabolic
transport, the worked closures, and gravity /QG as the seam response.

4. tfpt_3_e8_audit_bootstrap — the seven FEjg slices as an audit raster, the cascade
bridge, the M&bius bootstrap.

5. tfpt_4_frontier — honest status of np, m,/me, Koide, dark matter, full QG.

H. tfpt_horizon_readouts — Appendix H: one seam constant as the universal horizon
thermal code (a unit-system reframe, not a peer paper, not new physics).

You are reading Appendix H — a notation/unit reframing; all new-physics content lives
in documents 1-4.
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Scope and honest typing

If gravity is the geometry-channel readout of the seam (companion note “Seam response
grammar”), then horizons are not separate miracles — they all read the same boundary
normaliser ¢3 = 1/(87). This note collects the readouts. Markers: [P] standard horizon
physics rewritten in TFPT /seam units (no new claim), [I] an exact compiler connection
(audit-level), [N] a numerical readout (reproduced), [A] a search target, not a result. Nothing
here is sold as new gravitational physics; it is a change of bookkeeping that exposes shared
structure.

Unit conventions used throughout

Three unit systems appear; the seam factor ¢3 = 1/(8) is the same number in all of them,
only the carried dimensionful constants change:

system convention Hawking temperature
Planck G=h=c=kp=1 Ty =c3/M =1/(87M)
reduced Planck Mp, = Mpi/V/8m, Ty =cs Mgl/M
h=c=kp=1
he3 he3
SI restore G, h, ¢, kp Ty ¢ ¢

= 81GkpM 2 GkgM

All boxed formulas below are in Planck units unless stated; the seam constant is dimensionless.

Standard references for the formulas reframed here: Hawking temperature and radiation (Hawking
1975); Bekenstein—Hawking entropy (Bekenstein 1973, Hawking 1975); Page time (Page 1993);
fast scrambling ts.; ~ flog S (Sekino—Susskind 2008, Maldacena—Shenker—Stanford 2016); Nariai
bound (Nariai 1950); de Sitter thermodynamics (Gibbons-Hawking 1977). Nothing below is a new
derivation of these — only a rewriting in the seam unit cs.

1 The seam constant is the universal horizon temperature factor

Every Killing horizon has T' = hx/(2wckp). Since

1 1
— =4 — = I
2 €3 8 “ 1,

the universal factor is the seam constant: Tio, = 4¢3 hx/(ckp). Black holes, de Sitter and Unruh
therefore share one thermal grammar. [P] [verification/v8_horizon.py]

2 Schwarzschild thermodynamics in four cs-lines

For a non-rotating, uncharged hole in Planck units (G=h=c=kp=1):

C3 M2 C3 640 3
— Spg = — P —M P].
M7 BH 263 ) H [ }

T = = — prg
" 1920 (27 e T T

Two of the constants are compiler numbers, not coincidences:

 the Hawking temperature factor is ¢z = 1/(87) — the same P1 boundary normaliser; [I]



o the radiated-power denominator is 1920 = |W(D5)|, the Weyl-group order of the Dj carrier.
(1]
Scope of Py : this is the idealised massless single-channel blackbody normalisation. Greybody
factors and the radiated species content shift the phenomenological evaporation coefficient; the
c3-form is the convention statement, not a general phenomenological prediction.

object Ty lifetime / entropy
solar-mass hole 6.17x 1078 K Tevap & 2.1 x 1097 yr;
S/kp ~ 1.05 x 1077
PBH evaporating now (1.7x kT =~ 61 MeV relevant for /v PBH signatures
10! kg)

3 Page time and scrambling
Since Spr oc M? and 7 o< M3, the Page point (M — M/+/2) is

tPage = (1 - ﬁ)nmp ~ 0.6464 Tewap [P

In TFPT the Page curve is boundary recoverability: the physical sector is OS-reconstructed
and gapped, and the recovered mutual information decays at the transfer rate, I(A:C|B),, ~
A = (2/3)5". This is the same operator that builds the Standard Model: the bound-
ary transport spectrum is {1,(2/3)%, (1/3)°} and its sub-leading eigenvalue Ao = (2/3)% is ex-
actly the flavor-gap eigenvalue of Paper 2 (Agp = —log(2/3)8 = 6log%). One boundary
transport thus governs both the SM flavor hierarchy and the horizon information recovery. [I]
[verification/v54_seam_horizon_keystones.py] The scrambling prefactor carries a pg4 signature: with
B=1/Tyg =8rM, /2 =4M, so

\ tser ~ |pa| Mlog S \ (|ual =4)  [1]-audit.

4 De Sitter and the Nariai bound from the A closure

With the action-grammar Hubble/A readouts (Ho/Mp; = e*"‘*_l/(27r\/QA), pa/Mp) ~ 6*20‘:1), the

asymptotic de Sitter horizon gives

-1
TdS _ o1 €2a*
— = 166§ e Sqs

Mp, = Togad = 32mie*™ ' ~3.32 x 10122 [P].
3

This is the area-law horizon capacity of the universe from (o !, c3, Hy) alone. The maximal black
hole in de Sitter (Nariai) is

My ~ 2.16 x 10*2 My ~ 4.3 x 10°? kg, Sy =3Sss [Pl

the absolute gravitational-capacity limit, not an observed structure.

5 Turnaround radius, gravitational waves, light

Bound structures. In a A-universe the maximal bound radius is ¢, (M) = (GM[2me®~ ' / Mp1]?) 1/3

— halo, cluster, supercluster and void scales follow from the A closure with no new parameter. [P]
Gravitational waves. The low-curvature branch is R + R?; the tensor graviton runs on

the Lorentz cone and the only extra mode (the scalaron, M., ~ 3.06 x 10'3 GeV) is frozen for

astrophysical frequencies. Hence

(no measurable dispersion) [P],



a clean falsifier: a genuine vgw # ¢ would break this gravity closure.

Light. TFPT does not predict the SI number ¢ (definitional); it predicts the universality of
the causal cone — RP — OS reconstruction — one Lorentzian cone shared by EM, gravity and
massless modes (v, = vy = ¢, no native photon dispersion). What it does compute is not a speed
shift but a polarisation rotation, cosmic birefringence

Brad = =~ 0.2424° | [N],
47

from the same seed u = ¢}¢* that fixes the Cabibbo angle, O and ;3.

6 Search targets (not claims)

Audit-level search ansatze

o Black-hole echoes: any near-horizon echo amplitude ratio would be a natural
transfer-rate target, A1/ An < (2/3)% ~ 0.0878. A search ansatz, no prediction.

e Quantum recovery: the Page-curve recovery kernel I ~ (2/3)%" is a falsifiable shape
if a boundary-recovery rate is ever measured.

Net

All horizon formulas share the one seam normalisation 1/(27) = 4cs. Black-hole, de Sitter
and Unruh temperatures, the Page time, scrambling, the Nariai bound, turnaround radii,
vagw = ¢ and birefringence are readouts of one seam constant — standard physics rewritten
in TFPT units, with two genuine compiler fingerprints (1920 = |W(D5)| in Hawking power,
|it4| = 4 in scrambling). No new gravitational physics is claimed; the value of the reframe is
that horizons stop being separate modules.

Appendix: computational verification

The seam-unit identities of this note (the thermal grammar %:403, the power denominator
1920=|W(Ds)|, the de Sitter entropy form, the Page fraction, the scrambling |u4|=4, and
Braa=pt /4m=0.2424°) are re-derived and machine-checked in verification/v8_horizon.py.
Run python verification/v8_horizon.py (needs mpmath); it imports the same cz=1/(87)
primitive as the rest of the suite. The search-target ansétze remain [A] and are deliberately not
part of the pass/fail checks.
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