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Comparison of the Lagrangians
e Einstein-Weinberg-Salam theory can be derived from a Palatini Lagrangian
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where A, = Ia, + o;b, is composed of 2x2 Hermitian matrix components and
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e Non-Abelian LRES theory allows nonsymmetric N, and prT with 2 x 2
Hermitian matrix components, excludes tr(fpaga“gp’/fw), and includes a A,
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where the “bare” Ay=—A, so that A=A\,+ A\, matches measurement, and
A, =T 4/ -18N,, g"%g" = NY4*N"1) (g, = Ig,, assumed). (4)



The field equations

e T he electro-weak field tensor f“# is defined by

gl/4f1/,u — ?:Nl/4N_1[V'u]/\]I;/2/\/§,
e Ampere’s law is identical to Weinberg-Salam theory
(g1/4fw7')’w . _2/\1)91/4[fu17'7 Aw] — 47Tgl/4jT

e T his determines the value of A, and A,
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and this is consistent with A, being caused by zero-point fluctuations

N\ =Ny = ~ 1/1%,

e Other field equations have tiny extra terms
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e Standard tests

Non-Abelian LRES theory =~ Einstein-Weinberg-Salam theory

Extra terms in the field equations are <1013 of usual terms for
worst-case |fuu|, |fuvia|l @and |fu.q:8| accessible to measurement.

Abelian LRES theory closely approximates Einstein-Maxwell theory:
see Gen. Rel. Grav. (Online First), gr-qc/0801.2307.

Usual Lorentz-force equation results from divergence of Einstein equations

Exact solutions:
EM plane-wave solution is identical to that of Einstein-Maxwell theory.

Charged solution and Reissner-Nordstrom sol. have tiny fractional difference:
1077% for r=Q=M=M,, 107°% for r=10"Ycem,Q=e, M = M..

fractional difference from Einstein-Maxwell result

test case — Q=M=Mg,r=4M | Q=e, M =Mp,r=aqg

l
periastron advance | 10-78 | 10-91
deflection of light | 10-7° | 10-57
time delay of light | 10-78 | 10-56

e Possible Proca field ghost with Mpyoea/h=+/2/\y ~ 1/lp, but probably not



Lagrangian has U(1)®SU(2) invariance like Weinberg-Salam theory

e L — L under SU(2) gauge transformation, with 2x2 matrix U
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Summary of non-Abelian A-renormalized Einstein-Schrodinger theory

Ny (Einstein —Weinberg—
- Salam theory
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e Extra terms in Weinberg-Salam field equations are < 10-13 of usual terms.

o M (LRES):(Einstein—MaxweII> Gen.Rel.Grav.(Online First)
IA,|— oo \theory theory gr—qc/0801.2307

e Lagrangian has U(1)®SU(2) invariance like Weinberg-Salam theory.
e L,, contains vy.,, ¢ fields, and could also include rest of Standard Model.
e It's the ES theory but with Hermitian matrix components and a A, term.

e Suggests untried approaches to a complete unified field theory:
- Larger matrices: 5x5 matrices for SU(5) or U(1)®SU(5)7

e For details see gr-qc/0804.1962



Backup charts



T he non-Abelian Ricci tensor

e \We use one of many nonsymmetric generalizations of Ricci tensor
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e Because it has important invariance properties
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UR,, (T2 )U™! (almost SU(2) invariant) (22)
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e For Abelian fields the third and fourth terms are the same.

e Reduces to the ordinary Ricci tensor for T

in ordinary general relativity.
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The Lagrangian Density Again

o A, is defined by

A, =f[’;p]/\/—18/\b. (24)

. fg‘u can be decomposed into '}, with the symmetry 't =T¢% , and A,,

Iy, =T+ I, —T5)/3 = I, =T, +20 AV —2N,. (25)
e The Lagrangian density (3) in terms of A, T2, and R,,=R,.(T) is,
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e The nonsymmetric Ricci tensor (20) reduces to
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e We assume the special case g,,, = Itr(9,,)/2 and 'y, = Itr(Tg,)/2.



The Einstein Equations

e g,, and f,, are defined by (with c=G=1)

gl/4gyu — N4 N-1(w) (28)
gl/4 e = iNYANTHALZ /2 (29)
Inverting these definitions gives (after some effort)
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e f. comes from §£/6(v=NN-1)=0 and R}, =(f"IA,"> - from (43),
N[l/u] = 2./4[“,,/] V=2 /\gl/2 — 2[A,, .A,u] —ﬁ[yu]/\gl (32)
= fo = A=A+ V2N AL AL+ PN H POIN (33)
e Einstein equations come from 6£/5(v/~NN-1(w)) =0,
Gy = 81Typ—Notr (N(W) _ %gWNg) + A9, (34)
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Weinberg-Salam equivalent of Ampere’'s Law

e Maxwell's equations come from 6L/6A,=0,

(@Y 7) w0 — V2N 9T, AL] = Amg T
where f,, ~ 2A(, ., +V—2M\ [A,, Au] and
=1 6L
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e L,, contains 1., ¢ fields of Weinberg-Salam theory,
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The Connection Equations

e Relation between I}, and N, like (/—gg™"),3=0 comes from 6,6/51"5[,:0,

tT’[(NlMN_lpT),g + FgﬁNl/él-N—lpO'_l_ ngN1/4N—1OT . f-é)zaNl/élN—lpT]
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e Solving these equations gives
=4’ I o —
Tow = > 9" (Gupy + Gpvp — Guup) + (f/f)/\bl Tt (40)
00y = (UINE- -, (41)
ﬁ(ylu) — Ry,u + (f/f/)/\gl cee <42)
Riy = (PN, (43)

= R~ Ruy and fou~2A1, 1 + V27, [Ay, Au] with fractional differences
<1013 for worst-case |ful, |fuvial, |fuva:s] @accessible to measurement
(e.g. 102V, 103*Hz ~-rays).




Proca waves as Pauli-Villars ghosts?

e If wave-packet Proca waves exist and if they have negative energy,
perhaps the Proca field functions as a built-in Pauli-Villars ghost
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= (spin states  spin states) o a = 412842 (46)

e In this case 47rsin20w/a or its “bare’” value at w. should be an integer.
e For the Standard Model the difference in (46) is about 60.

e Non-Abelian LRES theory works for d x d instead of 2 x 2 matrices.

e Perhaps some value of “d” is consistent with (46).

e SU(5) almost unifies the Standard Model, how about U(1)®SU(5) 7



