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INTRODUCTORY RKRENMARKS ( ConTD)

- o =

CONNES & TXTADORE £T AL

; §As:<:___;: DEA

asSS THE SPEC/IFICATION OF THE
NFF@LD QENERA/JEATMW oOF
QELFAN’DS THEOREM -

CCLASSICAL TOPOLOGICAL SPACE BASED oON
A COMNTINUUM CAN BL Cor1FPLETE
£BEA

RECOVERED BY THE ABELIAN AL
OF SrmooTH FUNCTIONS D

NATURAL QENERALIZATION — AS STARTING

POINT —
NCJNCOH?ML{T,#T(VEJ BUT ASSoC/ATIVE

INVOLUTIVE ALGERRAS - -

STANDARD CBJECTS COF THE ConNVENTIENAL
/N A PURELY

DIFFERENTIAL GEOMETRY
ALGEBRAIC whY, SETTING UFP THE Bor A

HOPEFuLLYy, FROM SucH &eNERAL ALEEBRAR
GNE CAN RECONSTRUCT THE MANIFOLD

A NC&.

( INCIDENCE ALGERRAS — POSETS (REC oF m.w&@

FIOTIVATION FOR THE PRESENT WORK
SUCCESSES (P OF STANDARD Mo DEL IN THIS

NEW FRAMEWORK
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INTRODUCTORY REMARKS (ConTD)

AN MOTIVATION - STANDARD
MODEL IV CURNVED SPACE-TIME —

A T PHENOMENOLOGICAL APPROACH

To INCLUDE HRAVITY. CONTIN UATION
WF WORK SJTARTED SOME YEARS ARO WiITH
LANDI fg VIET. TO INCLUDE PMIATTER FIELD
WHY TWoO-SHEETED JPACE-TIME ¢?

CHIRALITY AS FUNDAMENTAL  WE
GBSERVE THAT IN SMJ LEFT- HANDED
FIELDS PorM  Stic2) 3&&4(31.&’7,5} R/1GH T~ HAND
ARE SU(2) SINGLETS.

CAN ALSO BF REGARDED AS A
DISCRETIZED KALUZA- KLEIN THEORY

C INT. CIRCLE REPLACED BY Two DISCRETE

POINTS )
STIMPLIFIED Mo PEL



NON-COMMUTATIVE GEOMETRY (NCG)

BASICS

LOCAL CONSTRUCTIONS AT A POINT AR
REFORMULATED IN ALGEBRAIC TERMS:

M >A ! ASSOCIATIVLE, INVOLUTIVE
ALGEBRA (COMMUTATIVIE OR
NONCOMMUTATIVE)

FLEMENTS OF THE ALGEBRA A ARE
REPRESENTED AS OPERATORS ON A HIL.BLERT
SPACT

ASYMBOL, & , &(1)=0, & (ab)=(6a)b +a(ob),

Vah ¢ ,GENERATES A UNIVE RSAL
DIFFERENTIAL ALGEBRA ¢ ) (A).

' (A): ZERO FORMS: Q' (A): ONE-FORM

{E:P:E(ESH;, b; .
HNIGHER FORMS GENERATED BY REPEATED OF
ONE- FORMS AND USING ASSOCIATIVITY,
GENERATE A GRADED UNIVERSAL ALGEBRA
OF FORMS.



VECTOR SPACES — A-MODULFES
(cocfficients, real (Coetficients belong to
or complex ) the algebra)

TREATING, 6, AS A LINFAR OPERATOR THA'T
TRANSFORMS

> S & L

o(0a,_ oap b) = duy__capob,

WE CAN CONVERT THE GRADED ALGEBRA OF
FORMS INTO A DIFFERENTIAL ALGEBRA, €.

IN PHYSICAL APPLICATIONS, ONE
CONSTRUCTS REPRESENTATIONS OF TII
DIFFERENTIAL ALGEBRA, Q2 (A) ON A ITILBERT
SPACIE H,

m Q(A) — L(ID),

WHERE L[(H) DENOTES THE SPACE OF
BOUNDLED OPERATORS ON H,

THE LINEAR OPERATOR . 0., 1S REPRESENTED
BY A SELF-ADJOINT OPERATOR CALLED TIIE
DIRAC OPERATOR, D, ON THE HILBERT SPACE
SUCH THAT THE COMMUTATOR

[ D,aj IS A BOUNDED OPERATOR,Va € A,

T (Oay...0ap b) =11 [D, 7(a;)] n(b)
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A, H, AN l}\l*"(}R M A SPECTRAIL TRIPLE.

CANONICAL SPECTRAL TRIPLE FOR A PSEUDO-
RIEMANNIAN SPIN MANIFOTL.D:

A= C"(M, R),
H= L?(M,8).

THL SPACE OF SQUARFE INTEGRABLTE SECTIONS
OIF ASPIN BUNDLE, AND

D =" Vi

TWO SHEETED SPACE-TIME:

STUDY STANDARD MODEL IN CURVED SPACT-
TIME TO INCLUDE GRAVITY. IT PROVIDES A
SIMPLE, STRAIGTFORWARD, BUT A NON-
TRIVIAL EXTENSION OF R-GEOMETRY WITHIN
THE FRAMEWORK OF NCG. IT MAY BE VIEWIED
AS KALUZA-KLEIN THEORY WITH INTERNAL
SPACE OF TWO DISCRETE POINTS IN THE FIFTH
DIMENSION.



SPECTRAL TRIPLE

A CTMI@(c a) = TM, D BC (M,0D

fe ! 1_(,5 M) @ L(s,M)

dLeft § W waa me?ﬂab{e seedionb
E; a ,er:»vn@'; bumndLe.

D : FMDMJ M=06 123 5

— 2 4 2 A

SELF-ADIOINT OPERATOR.,

i (‘s“‘ o ms_ /o §2
O ]”h) ’ —(\3}‘; O J

_ [/odp @ _ D
DH_(H )} D, =0 D;

<IN

A

WHERE m __ g

o=
W S A PARAMETER OF THE DIMENSION
ODE I¥1ASS
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R- GEOMETRY ON A TWO-SHEETED

SPACE-TIME

EQUIVALENCE PRINCIPLE EXTENDED Td
SUCH A SPACE-TIME REQUIRES A LOCAL

ORTHONoRMAL BASIS AND GENERALIZED

VIELBEINS 4

F“:(f“ﬂ) P el
o ya) ’ 3"”“@)

a .5
Y7, 80 ARE THE USUAL FiaT DIrRAC

TEIATRICES
}A
O
Ei:(em k): E;:O
S &,
g® _(ﬂ-m Y w =B, e A
& Qg
5 db[" O e
ES = (@ q_{ﬁ"t = é-b

é:ﬂ)é,g: © Viexbeonp on lhe two dheeks "'é ST

al;?,{;r d;{,’l : .V‘?':!C”t ﬁ SCQ.‘PQ"& ‘ﬁ'f‘.'{"‘fﬂfﬂ



WE ASSSUME A SET OF 0-FORMS, E*y, AND, EM,
THAT ARE INVERSES OF EACH OTHER AND
RELATE THE TWO FRAMES - LOCALLY FLAT
AND CURVED,

% My A M Ay M
| 7= | l""-'l , | =] }—'.-__\
A SHLY I =Moo A oM
IL Ml'- p— O B . E 1[ NTO N

WITHOUT LOSS OF GENFRALITY, WIE CAN
CHOOSE THEM AS FOLLOWS:

EY, = ¢ 1+ vi,r ;B =(e" -z’ vl +te'vz' n;
B = (aue, + avi)I+ (a vt a8t )

E = (a,0. + 2,00+ (- + 2y )13

Es= (o - @r)/ (¢ -9.7);

E’s = @+ @.r;

THESE VIERBEINS OR METRIC FIELD
COMPONENTS CONTAIN THE CUSTOMARY
VIERBEINS, ¢", AND, ¢",. THE FIELDS, v, AND T
TOGETHER WILL RESULT IN MASSIVE TENSOR
FIELDS. THEY ARE RELATED BY THE NON-
LINEAR EQUATION,

.\:!‘I1I, { z\-fl { 6'7"‘ % '\'ql"-' 1‘1‘ I.,'L.i-l‘} N



a2, AND @/, 0. ARE A PAIR OF VECTOR AND
SCALAR FIELDS.

WE CALCULATE THE METRICS ,

- -
GG I
NN ; '
G- Gy =
A5 vas * 2
G G Gz O

IN TERMS OF THE ABOVE COMPONENT FIELDS.
THUS WFE HHAVE IN GENERAL SIX INDEPENDENT
FIELDS, A PAIR OF TENSORS, A PAIR OF
VECTORS AND A PAIR OF SCALARS.

Livl i AL, IN R-GEOMETRY,
METRIC COMPATIBILITY AND VANISHIN
TORSION DETERMINES THE CONNECTION
COEFFICIENTS IN TERMS OF THE
METRICFIELDS OR VIERBEINS. WE WOULD
LIKE TO EXTEND THIS TO THE TWO-SHEETED
GEOMITRY.

: T AT
Y WA A W G 82

=



)
ERAVITY SECTOR. N
CCONNECTION ONE-FORMS Y, TORSION T )

K- GEOMIETRY | o @
ToO RESTRICTIVE FOR OUR PURPOSES

-
‘F‘r.-u..+ i t A B B A N R - - & =

o SPACE- TIME TORSION FREE CONDITION

T8¢ = &
. METRIC COPMPATIBILITY CoNDITION
Qg =—Uga

A JUPPLEMENTARY CONDITION

o
‘Qﬁsé — O

THESE CoNDI1TIONS ARE SUFEICIENT
TO EXPRESS THE NON-VANISHING
CONNECTION COEFFICIENTS AND TARSION
COMPONENTS N TERMS OF METRIC

FIELDS.
ALSO IMPORTANTLY, PROVIDE

Lﬂ&ﬁﬂ?\r&fﬂrws W I1TH PE@PEF{ KINETIC
TERMS FOR ALL THE FIELDS




NON-VANISHING QF  T*
‘mec > _Q

As5b ‘Q‘éa,b =—9-a5b

EXPRESSED IN TERMS OF m™METRIC
FIELDS, THEY ARE RIVEN B

v .
'Q"ﬂ-bf.! "*".lz(:il: E: E:: [CD}- Eva.,_' Dv E:J“ﬂ)

_(AI_:DE Eosn = A'-;.;.-D5 Eﬁ a.)] - (A&rbo) +Ca_£.g.c)>

~ m :
Lasp= ---;E-( F.D_gEM.)E;(EE + Eb)= ‘"‘Q‘ﬂab
£ il H! 7
T = e Trp A~ TLAE
: S BBV e A "*“!
- - -



WITH THE CONNECTIONS KNOWN, WE CAN
CALCULATE THE RIEMANN TENSOR AND THE
SCATLAR CURVATURE,

THEN, THE EINSTEIN-HILBERT-CARTAN
LAGRANGIAN:

Lene = “Tri{ <Rug TMATS) + Te < T T

COMMENT :

THE FIRST TERM INCLUDES THE USUAIL
RIEMANN SCALAR CURVATURFE LEADING TO
THE EINSTEIN-HILBERT ACTION. IT ALSO
INCLUDES SEVERAL INTERACTION TERMS
BETWEEN THE FIELDS, BUT LACKS TIE
PROPER KINETIC TERMS FOR THEM. THUS
THEIR PHYSICAL INTERPRETATION REMAINS
UN CLEAR.

THE SECOND TERM ARISING FROM THE NON-
VANISHING COMPONENTS OF TORSION
PROVIDES THE REQUIRED KINETIC TERMS FOR
REMAINING FIELDS. TITUS WE HAVE A FULL
AND SATISFACTORY ACTION KEEPING ALL
THE FIELDS ON AN EQUAIL BASIS.
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Lp = (167G N) " (D) casn™ 0

£R1 — (64?['0.‘\")_1 (Ed’f + SdAﬂA}E Ed}s_abrp T]IT? Yéﬂl -- ad)a (.}: R]papy — Y[ﬂﬂu]Qapy)
—{(2Y u.&{ﬂ.fln::a! ybele, 7] “dja (X;f H]Qnuiv + }, a;-w)]
+(64mG )M (Xelrrl X [ ed o 9 x ool x4 ) (— P8, (ear + sanvd)
D) + (s:m;n,} L xbelprlyElpad 4 o xablpriyd (]
Yb.-[ﬂ' 7] ’{L’-‘ V]nad ks Q}rabfﬂ T '}{‘" (i, ‘-’]) [.Pﬂmra Sdr + QEJ.I.F (Edr + Sarv; )'}
(54?1.6‘?} {Yﬁnc,p fiyL.“ -"Lrjud ; 2}/“[.” T!Yd [, '-"])
(Puppa {Fd‘ T SaAv; J i Qu;ma 5&1’)
+m(327Gy) o, [((Xblrlx i _ yrelorlylslypad _ o( xrabloi x4 bi]
~Froheg IYd - U]}}(Pn;:usdﬂ + anu(ﬁ‘dp + Sdal, })
({}abcLBTiY[F‘-’I Y{br_ﬂ'*}/[ﬁ”l} el r}(}( ablp,7] ‘Ed g2y
+ XTI X ) (P (egp + 50090) + QurSu)]
(A.3.5)
ﬁH-"’- —~ (IGWGN) ({Drﬂ)ﬂﬂ"l—(D[‘bjfd'“ -i—(DF :]u.. (Drb}fd—-}
(n** 00l + 3ndnPent! + neenbinel)
— (ﬁ‘i?rGN)dl (Tjﬂb}i ed{p, v] Y{P.TI 3 1{'.11:[;; 2] v(uc [2,7] ks Yac[g,u]xbcfp,r])
{(me-'pbp‘ Qﬂuuobﬁf}]
+{54WGN) 1(nnﬁchf;: uj},’ T gybelunly t- (.7 + }/‘ac[p H[}/‘ﬁ (o, TI)
I Pa;;-fpnr % o OE:.WQEU:F"]
+(E4TGN)"1 (_nub(Xcd[y,yj}fga'i yoedlps ;} (s “J} (}(t’%ﬂ u]'j, [o.7]
- ch[p,f[},’r:: !IIPU}))I,PJFHQMIT QupuPbprl
(A.3.6)

Lry =  (87GN) " [(DQys)5a:1* + 4((DLs ‘}-d (Dls)se
+(-Dra)5d-—(DFb}a{:—} (T}Ed be bd}] (A 3 '?)
= —m*(4nGy)~ ]{@+ +¢2)” [{.‘3:'-,. ‘?-)(S'MS;:'-’ - SﬁS::) -
T4 (b (VF 50 57 — V5] + 6575 30,) .



‘{:Rj =

Lra

Lp = (IS'RGN)_ : {Dﬂab}ud T?MTJM

(647G y)~ (ear + sarv)[(2X2HeIyed _ Xbelorlyadyg, (x“‘ ”]Pa,u — vy,
—(2yablpmlped _ ybelp, r] U,ud} 8, [ﬂ v] 2 I yb ﬂw)]
+(64mG ) L (X belerl x [ pad QXW fb{‘ﬂ, W) (= o Bpear + sarvd)
Qo) + (B47G) (XMt 2xHlprlyy
+Yyelprl X dped | oy alerl X My (P 5 o 4 QunuB,(edr + 5arvd))
(645G )~ (v I 1yl rlyd il
(PapwOp(€ar + b‘j:u,'t':"} + Qg Sdr)
+m(32rG y) e [((XP T]ﬁ W] _ yraelp, i) A U, Ht)ﬂ“d ~ g(Xebler] X4 i
“:‘"HHP'TJ-Yiﬁ[ﬂ i ))“Jmu Sqp + Qup:r(”dp o "dh”}“})
_{_((}.rbc[p,ﬂ_}:g?-“] ¥ befp, T]} [, l"]) }n.d g r_;(} ~ab(p, 7} \:l-‘ {pa.]
+JY“b["°'T}ﬁrdb [F'H})(Pumr(f-dp + 5::'}.1!;?:) + Qtl;wsdﬂ)]-
(A.3.5)
(]-SWGN)_I((DFE)W+ Drb)ﬁH B I-jrﬂ) f‘~("{’}llﬁ)f"f—}
('."}'abi‘fd'rff + Sfjudffbtfj"j 4 ﬁ,u:?}&u‘q }
(64?1'6"”)-] (n“h‘){"d[ﬁ ] '{[PJ! 3_}.{‘&‘-{# U];’i ac [o7] X uu[p,u]dtbﬂ[p,r]}
[{ apis Pbpr = Qujib‘@b;}f}]
(647G ) (Y oAy 7] _ gyilislys ] | yacusdy ol
[_Pa.u:f P!rp'r + QJﬂ;sthpT]

-} (64?TGN)-I (_nnb{}:rﬂhgu]}fclgef] = '}:cdip,r[}.;ﬁi.h‘l) + gi.hfbcbbyll:i [I,gj-;

— X belerlya [H,HJ)J[PE!HUQM’T — Qapv Popr ],
(A4.3.6)

= (87Gy) [(DQu)500m™ + 4((DTqud+(DFb}sc+

+(DTy)g4— (DTe)se_ ) (nPr — nenp)] (4.3.7)

= —mPArGN) "M% + ¢2) (62 — 62 ) (545, — 5EsY)

+¢+(¢+(ﬂw3;mvmsry = Uﬂy-‘ipp) o+ Eﬁ?_S#“Sf‘SUP)]



(49%) 7 (Tspe) + (T™) 4 — (Tiae) - (T5) ]

(A4.4.3)
Lri = —(4g3) L (XEXPA 4 vy sloly((42 4 62)(Laypapm, + o~ pr—
* +mPa,_a,i0, 0,4) + My Qry (20,1 Prd_ + ap— (62 — ¢2))]
+m(ﬂ$f]qlxklkl}'.bc{ﬂ‘r][(qﬁi — ¢2)(auurar_apy + Gu+Gp—Gpry )
+20.0- (a#V—aT'!'ﬂ'F— + Qproy_ayy )],
(A.4.4)
Lr2 = (209) " [(Ts0)+(T%9)5 — (T3s,) - (T5) ], (A.4.5)
Lra = —(29y) (% + 62) 19" (0,020, 04 + 0,6-0,6_) + m*(a’a,_ (4 — 342)
+@lalauy — 20,0 _a,_at + da,. uﬁ,‘(b‘”}‘a;+ —af o b+ 20 —al¢?))
+m(alli ¢+ + 2&P+UP“<}5+ — ﬂ-iﬂs_}a#'?ﬁ—]
(A.4.6)
2y—-1 555 m? 2 7 49
Lrs = — o) NI T = - i Cot
2

(A.4.7)



RESULTS: DISCUSSION

GRAVITY SECTOR

THE FULL ACTION THUS CONTAINS SIX

INDEPENDENT FIELDS:

¢ (E'In. ("'I”ﬂ' ?'“Jl.} .}1 ( HLH.HH_}H { *P*.-, {P~} o
Metric Vector Scalar

ONE COMPONENT OF EACH PAIR HHAS ZERO
MASS, THE OTHER IS MASSIVE,

e SPECIAL CASE

IF THE COMPONENTS ON THE SECOND SHEET
ARE IDENTICAL TO THE ONES ON THE FIRST
SHEET, WE REPRODUCE EXACTLY THE
KALUZA-KLEIN ZERO MODE THEORY.

e TORSIONT=0IN ALL ITS COMPONENTS

(NATURAL GENERALIZATION OF R-
GEOMETRY)

THE FIELDS ARE NOT ALL INDEPENDENT
vi'=Be, an=oa,. Q.= @
WHERE, o & [}, ARE ARBITRAY FUNCTIONS.



7
MATTER FIELDS

THE GAUVU&GE JECTOR.

TIWO ABELIAN GCAURE FIELDS WITH
TIWO HIGGS SCALAR FIELDS AS FART
OF A RENERALIZED 1-ForM*

5:: PMBM = FFBF +T555

CURVATURE Two-FORM

& = DB + BAB

L, = _!_g & &>
- s as ~ .5
= ~3: (G G*12 6 6L 6 6T)

(eaty, Gas , @5 ARE EXPRLSSED /N
TERMS OF METRIC FIELDS



A.5 Gauge Lagrangian
The Lagrangian terms in Eqn.(6.8) can be calculated as follows

1 .
fan. = —4_5?3(5’” 4 ﬂﬂvf:ﬂf){é?w ez E’FA?*'UL’AJ (byrs-bpr+ + buu—bpr ) (4.5.1)

Loz = — o5 (8% + %) (DD, 7
-}-215#‘01; fTEs ((” ) ull — (’? }D#ﬁ} (A*E-E)
*4§”Tv“ff”fm+bp+(ﬂ m)(7] — m))
Lgg = EE}E {{:}ﬁ_ -+ tﬁ_.)nl(ﬁi‘? — mzjj. {14.5.3)
- _g;iﬁ_{;{£=“f_;\{‘ﬂ5!p.,r] . }f[sw.f}raa[p )y

NGy — ibuy—)ay,(D-n + 2i(n — m)b-_) + c.c)
aﬁo(ﬂun(ﬂ 1+ 24— m)b._) +4by_(n — m)(7 — m)) + c.c)]
—g7 (67 +¢2)7 g‘“’[(X + X;,)(Yu X ) (Xp — X7+ dimufb,y ) (2, — Z;)
+Yu+ Y)Y +Y)) -4 ZF—Z;J(Zﬁ —Z3)]

(A.5.4)
vhere
a, = Qus + 1,
X, = (D, —~ 2iwby. ) _
) ) A5.5
Y, = (g +i00a)(0 - )n—m) (4.5.5)
Zy = (g, — wea,)(n+m)(g+ 7 — 2m),

.¢ denotes the complex conjugates.



6@4: KINETIC TERMS OF THC

VECTOR GAURE FIELDS &, b,

cz"m: KINETIC TERMS O6F THL

Hl GRS FIELDS

Kgg! INTERACTION TERMS In/TH

THE SCALAR AND VECTOR COMPONENTS

OF THE GRAVITY SECTOR
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FERMIONIC SECTOR

TWO CHIRAL SPINOR FIELDS %, , %
ON THE TWO SHEETS OF SPACE -TIME

= . ‘ e
OCF:LQ:FPA(E:(DH-;-@BH) +§ F"Br' —Q-ECA)?
a N _ ] + ¥sg
e (%)J Ye= o
AS IN THE QAUGE SECTOR | WE CAN

WRITE

L = Ly +dp, +Zps +Lra

Lr(: QENERALIZATION OF THE

EERMIONIC LAGRANGIAN TO A TWoO-SHEETED
SPACE~ TtME

OTHER TERMS JNVOLVE SCALAR. B VECTOR
CompoNENTS OF THE METERIC TENSOR

RESLULTS SHOWAN (N THE MNEXT TRANSP.
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FHY3ICAL IMmPLICATIONS

THE HATHEMATICAL FORMALISN  PRovIDES
ACTION FUNCTIONALS. THE FIELDS HOWEVER,

Do NoT NECESSARILY HAVE CoRRECT DIMENS IONS

RESCALING LLSING THE DIMENSIoNAL FPARAMETERS

IS NECESSARY.
THREE DIMENSIONAL PARAMETERS

(.. = THE NEWTONIAN CONSTANT

T

g = A NEwW GRAVITIONAL CONSTANT
ASSOCIATED W ITH TORSION

YL = The Pa¥me tex A A, mMass
ASSoctATED W (TH  &Su (N THE
FIFTH DIMENS!ION

‘} = DIMENSIONLESS GAUGE CoubLING

THESE ARE THE ONLy PARAMETERS

WE LoOoK AT THE KINETIC TEEMS OF

EACH FIELD, BY FIX(NG THE §TANPARD
COEERRICIENTS OF THESE KKINETIC TERMS, WE
DETERMINE THE VARIOUS CoOUPLINGS AND
IASSES IN TERMS ook THE FouUR FARAMETERS
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REDEFINING AND RESCALING , WE DEFINE

THE PHYSICAL FIELTS As

b vh,

I
M&>q9m = hy+m+ h_
ﬁé—%j'ﬂ = hp+m — Ho

i — —— Pq4—
" Jre, 1"

(LEADS 7O EIERZ- PAULI LAGRANGIAN

FOR A SPIN-2 TENSOR MESON QE wrass
b, —> exp(29,00 ; & 5294
( Lp=- ‘lz'@r"')@“”') = é*(%‘i‘?.)(g%..)
- m¥g,Y e - m(g,) )

MASSLESS BRANS-DICKE SCALAR FIELD o

AND THE MASSIVE <_, A COSMOLORICHL
QOMSTﬁNT TEF?M m*/q.,

-,

fﬂ&.ﬁt Cl s “31:@“

(o= -(074

( masshess A, masswe @

H

oRY 2 _ N
,uv++f2- A . +2m G’,dhﬁ_)

o W
b WITH NAss W)



THE GAUGE SECTOR

_ v k%
Lpm = ':2;" O B4 - ‘;—bw-b'
(&Y (DA - L (6334 (T1-(2))

pu

SSB —> MAssLESS by, , . MASSIVE b_’_ WITH Zm
AS THE MASS . SURVIVING HIGGS MasS VZm

CURRENTS CoufLED TO by,

F " . —
by 4y = -G W 4;‘1_“-:,3\/_!?'6” aparvgsq,,;:‘:iu
In

bt A2 = 9)7¢, TV Yy 4 = -2 LW

PARITY YIOLATING (NTERACTIONS DUE TO

EXTENDED GRAVITY
p _ — L an (VT b
G Iy = "mwé;y%v wya'}';b; S ., =
M ; — LAy S ar V] b .
%, = LM G, G, V¥ X 78,

a, HAS BOTH ¥ 8 V° couPLivgs
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SUMMARY AND CONCLUSIONS

e THE REDEFINITIONS OF THE FIELDS 5
LEADS TO A SUBALGEBRA OF HA=CcHpBCo
TO AN ALGEBRA WHERE THE TWO FUNCTIONS

ON THE TWO SHEETS ARE COMPLEX CONTUGATES
OF EACH OTHER, .,

THIS IS DICTATED BY PHYSICAL REQUIREMENTS

e lINIMAL SoruT!oN oF CARTAN- MAURER
OSTRUCTURE EQUATIONS LEADING TO THE
DETERMINATION OF METRIC CONNECTION

AND TORSION IN TERMS oF @ENERALIZED
VIELBEINS

¢ FRoM THE TPOINT oF VIEN OF FHYSICs A
RICH AND ComPLEX STRULTURE - e
e NEW INTERACTIONS COF M¥IATTER FIELDS
WITH TH1ASSIVE TVENSCE, VECTIR AND
SCALAR COMPONENTS OF THE METRIC
o PARITY VIOLAT ING INTERACT/IONS
Coulp BE CP VIOLATING IN THE CONTEAT
OF THE FUtLr STANDARD ~MODEL (N THE
EARLY UNIVERSE
e GRAVITATIONAL SECTOR HAS A dFCALAR.
FLELD WITH A SCALAR. FoTENTIAL AaD A
CoaMeLO GICAL CANSTANT TERM.

¢ SOFTENING OF DIVERGENCES — CORELATED
INTERACTIONS

iy W = -



