
Scale a r Energy µ Time t The cosmic GRIP descent

The cosmic GRIP descent, drawn to scale
one open-system descent from the GUT edge to the de Sitter future: r = ln(EGUT/µ)

r = ln(EGUT/µ), drawn to scale within each zone

scale expands below — the late universe magnified

GUT edge — UV surface0.0∼10−29 2.3×1016 GeV 10−39 s

Primary inflation (plateau)
derived: ns =0.9634, r =0.0038

1.0grows e59 8.1×1015 GeV 10−38 s

Reheating: hot Big Bang begins12.9— Trh =6×1010 GeV 10−28 s

Lock crossing / Kaxion birth
Mlock =EPl/(2e35) — the e35 seam

29.4— Mlock =3.85 TeV 10−13 s

Electroweak seam / sphalerons33.12.3×10−15 100 GeV 2×10−11 s

QCD hadronization39.61.6×10−12 0.15 GeV 10−4 s

n/p freeze-out44.83.0×10−10 0.8 MeV 1 s

BBN main burn (three minutes)47.23.4×10−9 70 keV 180 s

Matter–radiation equality z =340058.62.9×10−4 0.8 eV 6×104 yr

Last scattering / CMB z =1090
corridor switch zsw =e7 ≈1097 — marker J =7

59.79.1×10−4 0.26 eV 3.8×105 yr

First galaxies (JWST corridor)64.30.08 2 meV 0.3 Gyr

Matter–dark-energy equality66.50.78 0.30 meV 10 Gyr

Today (Ωm =1/π) z =0
ΩΛ =1−1/π, Ωb =1/2π266.71 Tγ,0 =0.24 meV 13.9 Gyr

de Sitter future→ ∞>1 ↑ → 0 ≫1010 yr


