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Introduction: The standard model
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1. Long obscure list of axioms
» Ais a real, associative, involutive, unital algebra

» D=D*

» J is a unitary anti-linear operator on H
— A1
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» [a,Jb*J*] =0 for all a,be A

» [[D,a],Jb*J*] =0 for all a,be A
» Ry=JLJ*
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2. Too Many Higgs fields

3. Incorrect Higgs mass predicted
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By=AeH
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b*=(a+h)* =a"+Jh
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Reformulation: {A,H,J} — By

Associativity:
[b1, bg, ba] = (b1 bo) by — b1 (bob2) =0

—>(21 h)a2 — a1(ha2) = [Raz, Lal]h =0
_’[Raz;Lal]:O Va,-eA,heH,b,-eBo

Involution:

(b1bo)™ = by by
JLayh=R% Jh
—>R31=JLZIJ* Vai€Ahe H, b; e By
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Reformulation: {A H,D,J} — B

A—QA=AsQ'As Q’A...
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Reformulation: {A H,D,J} — B

A—QA=AsQ'As Q’A...

B=0QAeH
Associativity:

[w1, h,w2] = [Ruy, Loy ] =0
—[[D,a],Jb*J*] =0
—[[D,a], J[D, b]* J*] = 0...



Applications: Too many Higgs Fields

Diy Do | Dis Dy | Dis  Dig | D1z Dis
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Applications: Too many Higgs Fields

Constraints on D: D=D*,{D,y}=0,DJ=¢JD,|[[D,a],Jb*J*] =0
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Too Many Higgs Fields

[Wm, hywp]| =0—[[D,al], J[D,b]*J*] =0
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Applications: Incorrect Higgs mass
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Traditional approach: symmetries = Aut(A)
Symmetry Generators: 6 = L;— R,, where a=—-a* € A.
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Traditional approach: symmetries = Aut(A)
Symmetry Generators: 6 = L;— R,, where a=—-a* € A.

D—Da=D+A+JAJ"
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Applications: Incorrect Higgs mass
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Applications: Incorrect Higgs mass

Fused algebra approach: symmetries = Aut(B)
Symmetry Generators: § = L;— R, +t, where a=—-3*€ A,
[t, L] =[t,R<] =[t, J]=[t,¥] =0, and t =—t* € End(H).
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Fused algebra approach: symmetries = Aut(B)
Symmetry Generators: § = L;— R, +t, where a=—-3*€ A,
[t, L] =[t,R<] =[t, J]=[t,¥] =0, and t =—t* € End(H).
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Applications: Non-associative geometry

[b1, by, ba] #0



Summary:

{ALH,D}— B



