
THE COMPLETE E8  ×  E8  LAGRANGIAN
F R O M  4 9 6  S YM M E T R I E S  T O  O U R  U N I V E R S E  —  I N  O N E  A C T I O N

§1  THE 7  FUNDAMENTAL FIELDS 4 bosons + 3 fermions = everything

§2  BOSONIC SECTOR §3  FERMIONIC SECTOR

§4  ANOMALY  CANCELLAT ION —  WHY  E₈  ×  E₈

(78, 1) E₆ gauge bosons → all forces (27,3)+(2̄ 7,3̄ ) 3 gen quarks + leptons (1, 8) Extra-dim curvature n_gen = ½|χ(CY)| → topology fixes 3 gen

§5  4D EFFECT IVE THEORY

§6  COMPACT IFICAT ION &  ROSETTA STONE

ROSETTA STONE —  LAGRANGIAN ↔  SYMMETRY  BREAKING POSTER

LAGRANGIAN TERM WHAT IT PRODUCES ↔ SYMMETRY BREAKING POSTER

tr F⁽¹⁾² visible Yang-Mills 78 gauge bosons → all SM forces E6 GUT → SO(10)→SM → STANDARD MODEL

(27,3)⊕(2̄7,3̄) from 248 3 families of quarks + leptons 3 GENERATIONS UNOBS. MATTER

V(𝒦,𝒲,f) scalar potential drives every symmetry breaking step SINGLET (S) VEV MECHANISM → every ↓ arrow

χ̄ΓψF Yukawa coupling all particle masses upon compactification QUARK / LEPTON TABLE (poster bottom)

tr F⁽²⁾² hidden Yang-Mills mirror E₈ → dark sector forces HIDDEN SECTOR SHADOW MATTER

δε (SUSY) supercharges boson ↔ fermion pairing · LSP stability SUSY R-PARITY HIGGS DOUBLETS

(1,8) + g_MN curvature + metric extra-dim geometry + 4D gravity 170 LEFTOVERS 66 EXOTIC FORCES

Visualized by Prof. Andy Haas, NYU Physics, 2026


