
Scale a r Energy µ Time t The GRIP descent to the electron

r = ln(EGUT/µ), EGUT =MPl/2; to scale within each zone

r =7→34: ∼27 e-folds of quiet descent (reheating at r =18.5)

r =51→66: ∼15 e-folds to the seesaw floor

the seam
EGUT =MPl/2; the ν Weinberg operator lives here

0.0∼4×10−32 MPl/2 10−43 s

GUT edge5.6∼10−29 2.3×1016 GeV 10−39 s

the lock: leptogenesis
heavy Majorana triplet Ni ; TeV-scale resonant leptogenesis

the matter asymmetry is born here (ηB ≃6×10−10)

35.06×10−17 Mlock =3.85 TeV 10−13 s

electroweak scale (MZ )
charged-lepton Yukawas read off v =246 GeV; sphalerons L→B

38.72.3×10−15 91 GeV 2×10−11 s

τ — third generation
CP2 cascade, depth 0

42.7∼1.4×10−13 mτ =1.777 GeV ∼3×10−7 s

µ — second generation
mτ/mµ =84/5=16.8 (integer ledger, derived)

45.5∼2.5×10−12 mµ =105.7 MeV ∼2×10−5 s

e — the electron: the ground state
mµ/me =625/3=208.3; absolutely stable (the GGA)

e+e− annihilation dumps entropy into the photon bath

50.8∼4.7×10−10 me =0.511 MeV ∼3 s

ν3
seesaw: mν =πv2/EGUT, suppressed from the seam67.0— 50.5 meV —

ν268.7— 8.6 meV —

ν1 (nearly massless)
normal ordering; Σmν ≃59 meV; δPMNS ≃196◦73.6— 0.065 meV —


