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Abstract

Dr Woit’s 14 July 2026 dated “Notes on Wick Rotation and Chi-
ral Field Theories”, page 11, Section 5 “Twistors and chiral conformal
field theories in four dimensions” states: “Things are simplest when
one complexifies, in which case the complexified four dimensional con-
formal group is the group Spin(6,C) = SL(4,C). Twistor space T = C4
is one of the half-spinor representations of Spin(6,C), or equivalently,
the fundamental representation of SL(4,C).” If SL(4,C) is taken to be
the global symmetry, its real forms SU(4), SL(4,R) and SU(2,2) offer
three different ways to derive particle physics. SU(2,2) is the usual
Penrose twistor, SU(4) is the basis of our recent unification paper, and
SL(4,R), the split real form of the global symmetry, is Dr Wilson’s
unification group. It is shown that SU(4) and SL(4,R) both offer fea-
sible alternative routes to unification, justifying the twistor unification
approach and therefore getting rid of superstring theory. Details of
mechanisms referred to, and prediction successes justifying them, may
be found in the references. Fig. 1 is a flowchart of the basic steps.

1. Global Complex Symmetry

SL(4,C) 2 SO(6,C)

Real forms:
SU(4), SL(4,R), SU(2,2).
Spin groups:
Spin(6) = SU(4), Spin(3,3) = SL(4,R), Spin(4,2) = SU(2, 2).

Twistor chain:

SU(2,2) € SL(4,C) > SL(4,R), SU(4).



2. Compact Real Form: SU(4)

Maximal subgroup:

SU(4) > SU(3) x U(1)e.

Fundamental representation:

4 — 3(+1) @ 1(_3).

Generators:

G = diag(1,1,1,-3), X =diag(1,1,-2,0).

3. SU(3) and SU(2) Emergence

SU(3) > SU(2) x U(1)x

3 — 2(+1) ® 1(_2).
Hypercharge:

Y =aX +0bG.

Electroweak group:

SU2) xU(1)y.
Electric charge:

Y

4. Emergent SU(3) Strong Sector
Neutrino—antineutrino vacuum shells:

Cow = SL(3,R),  sl(3,R) = {A € M3(R) | tr(A) = 0}.

Compactification:

SL(3,R) — SU(3).f-



Gluons:

g* ~ (v)?, a=1,...,8.

5. Split Real Form: SL(4,R)

SL(4,R) = Spin(3,3)
Vacuum polarisation defines effective metric:

4o = 011
224 apuapu p=0 ’

9B pp” = 0.

Signature:

(+,+,+,+) = (= +, 4+, +).

Lorentz group:
SO(3,1) C SL(4,R).
6. Spin Group SL(2,C) and Dirac Algebra
Spin(3,1) = SL(2,C)

50(3,1) ® C = su(2) @ su(2).

Weyl components:

pr ~ (2’0)’ YR ~ (072)'

“_OU“
T =\ 0 )

7. Vacuum-Polarisation Mass Operator

M, 0
0 Mg)"

Gamma matrices:

Mvac(x) = <Hvac($)>a Myse = (

Corrected Dirac equation:
(Z.'Vﬂa,u — Myac)y = 0.
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8. CKM Matrix from SU(4) Shell Eigenmodes

Vacuum shell eigenmodes:

Overlap integrals:

Vij = (¥ily).
CKM structure:
l1—a a a?
Vorum = a 1—a a
a? a 1—a

9. U(1) G Vacuum Field: Gravity and Dark Energy

Vacuum energy density:

pa = (0|G|0).

Local curvature:
Fly = =0upc(x).
Newton limit:
G
=210 G —ogPg.

T

Homogeneous mode:
pa = p&™.

10. Twistor Real Form SU(2,2)
SU(2,2) = Spin(4,2)

Twistor space:

T = C*, PT = CP3.

Spacetime points:



Gr(2,4,C) C PT.
Embedding:

SU(2,2) ¢ SL(4,C) > SL(4,R), SU(4).

11. Final Unified Structure

SU(4) - SL(4,R) — SU(2,2)

SU(4) > SU®3) x U(L)e > SU(2) x U(L)y-

All forces arise from vacuum polarisation within the SU(4)-SL(4,R)—
SU(2,2) chain.

12. Wilson’s SL(4,R) Real-Form Basis

The split real form of the global symmetry,

SL(4,R) = Spin(3,3),

provides an alternative real-form decomposition parallel to the compact
SU(4) branch. Wilson’s SL(4,R) unification begins with the identification

Spin(3,3) D SO(3,3),

interpreted as a six—dimensional spacetime symmetry with three spatial
and three temporal directions (D. R. Lunsford, 2003).

12.1 Decomposition to the Electroweak Sector

The maximal compact subgroup of SO(3,3) is

50(3, 3) D) 50(4) = SU(Q)L X SU(?)R.

The left factor SU(2)y, is identified with the weak isospin group. The
right factor SU(2)r becomes dynamically suppressed by the infinite mag-
netic field self-inductance of one-way massless charge transfer, cancelling
the net charge transfer term of the Yang-Mills field strength equation, which
turns it into an effective Maxwell field strength equation, thus providing the
mechanism for yielding an effective Abelian subgroup from SU(2):



SU(Q)R — U(I)EM.

Thus Wilson’s electroweak chain is:

SL(4,R) D SO(3,3) D SU2), x SU2)g — SU(2)r x U(1)gm-

12.2 Neutrino—Antineutrino Shell Geometry

Wilson proposed gauge bosons can be composed of neutrino—antineutrino
pairs, so we identify the strong sector with the split real form

SL(3,R),
arising from neutrino—antineutrino composite shells. The Lie algebra is
sl(3,R) = {A € M3(R) | tr(A) = 0}.
Compactification of the split form yields the effective colour group:
SL(3,R) — SU(3)esr,

with gluons represented as composite excitations

g* ~ (vv)?, a=1,...,8.

12.3 U(1)_G Vacuum Field
The Abelian factor associated with the diagonal generator of SL(4,R) is
identified with the vacuum—energy field:

U1)a,

producing both gravitational attraction (reaction flux) and cosmological
repulsion (homogeneous mode). The Newtonian limit arises from

, G =oqpa,

where pg is the vacuum energy density.



12.4 Summary of Wilson’s Real-Form Chain
Wilson’s SL(4,R) pathway is therefore:

SL(4,R) D) 50(3,3) D SU(Q)L XSU(Z)R — SU(Z)L X U(l)EM

SL(4,R) D SL(3,R) — SU(3)en

SL(4,R) > U(1)g.
This real-form chain is algebraically parallel to the compact SU(4) de-
composition:
SU4) D SUB)xU(1)g D SU(2) x U(1)y,

and both arise as real forms of the global symmetry

SL(4,C).

SU(4) and SL(4,R) real form chains of the global twistor symmetry pro-
duce parallel unification routes. Figure 1 summarises both chains side-by-
side and shows that the compact and split real forms produce structurally
parallel decompositions:

SU4) — SUB) xU(l)g — SU(2) x U(1)y,
SL(4,R) — SO(3,3) — SU(2), x U(1)gm.

Both yield the approximation of the Standard Model gauge structure
(while additionally predicting dark energy, gravitation, mixing angles, cou-
plings and masses),

SU(3) x SU(2) x U(1),

and both arise as real forms of the global twistor symmetry

SL(4,C) = Spin(6,C).
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Physically equivalent

SL(4,C) real-forms duality

vixra.org/pdf/2606.0012v2.pdf

Start with SU(4)'s maximal
subgroup,

SU(4) o SU3) x U(1)_G
Decompose SU(3) further:
SU(3) o SU(2) xU(1)x

Combine the two U(1)’s to get
hypercharge:

SU(4) > SUR)xU)xxU)_G
Hypercharge 7/ (1)_F

is then a linear combination of the
two Abelian factors: V=aX+ 46

(Section 5 of vixra 2606.0012v2)

Figure 1: Twistor unification flowchart



