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Abstract. We describe a new type of gravity-matter models where graat-
ples in a non-conventional way to two distinct scalar fieldsvjging a unified
Lagrangian action principle description of: (a) the evidntof both “early” and
“late” Universe — by the “inflaton” scalar field; (b) dark eggrand dark matter
as a unified manifestation of a single material entity - therkdn” scalar field.
The essential non-standard feature of our models is emmgayie formalism
of non-Riemannian space-time volume forms — alternativeegaly covariant
integration measure densities (volume elements) defingéerins of auxiliary
antisymmetric tensor gauge fields. Although being (almustg-gauge degrees
of freedom, the non-Riemannian space-time volume forrggéria series of im-
portant features unavailable in ordinary gravity-mattededs When including
in addition interactions with the electro-weak model bés@ector we obtain a
gravity-assisted generation of electro-weak spontangauge symmetry break-
ing in the post-inflationary “late” Universe, while the Higifjke scalar remains
massless in the “early” Universe.

PACS codes: 04.50.Kd, 98.80.Jk, 95.36.+x, 95.35.+d, 11.30.Qc,

1 Introduction

Dark energy and dark matter, occupying around 70% and 25%eofrtatter
content of the Universe, respectively, continue to be thenvest unexplained
“mysteries” in cosmology and astrophysics (for a backgthigee [1, 2]). In
most loose terms dark energy is responsible for the actetbexpansion of to-
day’s Universe, i.e., dark energy acts effectively as répulforce among the
galaxies — a phenomenon completely counterintuitive .wihie naive notion
about gravity as an attractive force. And vice versa, darken&olds together
the matter objects inside the galaxies. The adjective “dartue to the fact that
both these fundamental matter components of the Univetseaitt only grav-
itationally, and they do not directly interact with ordiggbaryonic) matter, in
particular, they do not interact electromagnetically dngtthey remain “dark”.
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There exist a multitude of proposals for an adequate degunripf dark energy’s
and dark matter’s dynamics within the framework of standgderal relativity
or its modern extensions [3-5]. Here we will briefly descidlnel further extend
the basic features of our approach to the above topic [6k(@are earlier works,
see also [7]).

Using the method of non-Riemannian spacetime volume-fo{mstric-
independent generally-covariant integration measuresities or volume ele-
ments) [8] we start by constructing from first principlesa(iagrangian action)
a new non-canonical cosmological model of gravity intergctith a single
scalar field (here called “darkon”), which explicitly yia@ self-consistent uni-
fied description of dark energy as a dynamically generataethotogical con-
stant, and dark matter as a dust fluid flowing along spacet&odegics, by uni-
fying them as an exact sum of two separate contributionsa@éntinent scalar
field energy-momentum tensor. In other words, this unifiescdption shows
that dark energy and dark matter may be viewed as two diffenanifestations
of one single matter source - the scalar “darkon” field [6].

Next, extending our formalism of non-Riemannian spacetioleme-forms, we
couple the above non-canonical gravity-matter system txarsl scalar field —
the “inflaton” — in such a way that the “inflaton” dynamics pides a unified
description of the evolution of both “early” and “late” Umikse [9] — this is a
model of “quintessential inflation” [10]. Furthermore, wedainteraction with
the SU(2) x U(1) scalar and gauge fields of the electro-weak bosonic sector.

We exhibit in some detail the interplay between the “inflidtand the “darkon”
in the “early” (inflationary) and the “late” (dark energy damated) epochs of
the Universe. Among the principal interesting featureshis gravity-assisted
generation in the “late” Universe of Higgs-like spontanegauge symmetry
breaking effective potential for th6U (2) x U(1) scalar iso-doublet. In the
“early” Universe the Higgs-like field remains massless.

2 Hidden Noether Symmetry and Unification of Dark Energy and
Dark Matter

First we will consider, following [6], a simple particularase of a non-
conventional gravity-scalar-field action — a member of teagagal class of the
“modified-measure” gravity-matter theories [8] (for singily we use units with
the Newton constary = 1/16m):

S = /d4x\/TgR+/d4x(¢—_g+<1>(0))L(u,Y). (1)

Here R denotes the standard Riemannian scalar curvature for thingrd Rie-
mannian metrigy,,. In the second term in (1) — the scalar field Lagrangian

1For a related approach, see [11] based on an old idea by Bekeft2].
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is coupledsymmetricallyto two mutually independent spacetime volume-forms
(integration measure densities or volume elements) — #ralatd Riemannian

v—g = /—det g, | and to an alternative non-Riemannian one:

1
(I)(C) = gsuul{)\a,ucun/\ 5 (2)

whereC,,, , is an auxiliary rank 3 antisymmetric tensor field.
L(u,Y) is general-coordinate invariant Lagrangian of a singléesdeeld u(x):

Lw,Y)=Y -V , Y= —%g‘“’aﬂu&,u . 3)

As a result of the equations of motion w.r.t. “measure” gafiglel C,,,, we
obtain the following crucial new property of the model (1dynamical con-
strainton L(u, Y') alongside with the second-order differential equationsof
tion w.r.t. « (which now contains the non-Riemannian volume elende(tt)

(2)):

OuL(u,Y)=0 — L(u,Y)=—-2My=const , ie. Y =V (u)—2My,

(4)
where M, is arbitrary integration constant. The factin front of M, is for
later convenience in view of its interpretation agdymamically generated cos-
mological constant

Indeed, taking into account (4) the energy-momentum telpscomes:

»(C
Ty = —29,0 Mo + (1 n ﬁ)aﬂu du , V'T,=0. (5)

e
A second crucial property of the model (1) is the existencalafiden strongly

nonlinear Noether symmetdue to the presence of the non-Riemannian volume
element®(C):

56u:6\/1_’ v 0eguy =0 , 0.LCM = —¢

1
H0,u(P(C) ++v/—g) (6
Niad u(®(C) +v=g) (6)
whereCt = 3et*(C,,.». Under (6) the action (1) transforms a&:S =
Jd*x 9, (L(u,Y)é.CH) . Then, standard Noether procedure yields a conserved
current:

o(C)

- = _ v

VJh=0 , Jt= (1+\/Tg)\/2Yg By . @)
T, (5) andJ* (7) can be cast into a relativistic hydrodynamical form fftak
into account (4)):

Tp,l/ = *QM()gp,u + pPoUyUy JH = POUM ’ (8)

3
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where:
o(C) O u
=(1+—=)2Y , u,=— K , utu, =—1. 9
Lo ( \/_—g) n \/W o ( )
For the pressurg and energy density we have accordingly (withg as in (9)):
o(C
p=—2Mo=const , p=po—p=2Mo+ (1 + %) 2y, (10)

Because of the constant pressyre{ —2My) V¥, = 0 impliesbothhidden
Noether symmetry current” = pou’ conservation, as well ageodesic fluid
motion

Vu (pou“) =0 , u,V'u,=0. (11)

Therefore I}, = —2Moyg,. + pou,u, represents an exact sum of two contri-
butions of the two dark species:

D =DDE +PDM , P = PDE+ pDM (12)
poE = —2Moy , ppe=2My ; pom =0, ppm = po, (13)

i.e., the dark matter component is a dust fluid flowing along geioded his is
explicit unification of dark energy and dark matter origingtfrom the dynamics
of a single scalar field - the “darkon:.

3 Quintessential Inflation via Two Non-Riemannian Volume-F orms

Let us now consider, following [9], a modified-measure giavnatter the-
ory constructed in terms of two different non-Riemannialunte-forms (using
again units wher€&'newton = 1/167):

®(H)

S:/d‘*mcb(A) [R+L1(<,9,X)} +/d4x<1>(B) [L2(<,9,X)+ﬁ . (14)

Here the following notations are used:
e ®(A)and®(B) are two independent non-Riemannian volume-forms:

1 VK 1 VK
@(A) - 55#« )\aﬂAlmA s @(B) - 56# AaﬂBl’"ﬂ)\ ) (15)
e O(H) = %EW"A@HHMA is the dual field-strength of an additional auxil-
iary tensor gauge fieldl, ., crucial for the consistency of (14).

e We are using Palatini formalismk = ¢**R,,, ('), whereg,, and the
affine connectiod?  areapriori independent.

pv



Quintessence, Unified Dark Energy and Dark Matter, and Higgshanism

o L1 (¢, X) denote two different Lagrangians of a single scalar matd fi
© - the “inflaton”, of the form:

1
Li(p,X) =X -Vi(p) , X = —59" Oupdup Vi(e) = fiexp{—ap},

Ly(p, X) =be” "X +U(p) , U(p)= faexp{—2ap}, (16)

wherea, f1, fo are dimensionful positive parameters, wherkés a di-
mensionless one.

e The form of the action (14) is fixed by the requirement of iteace under
global Weyl-scale transformations:

1
Guv = A > Ty = Thy, o =+ —In,
«
Ap,un — )\Auu/{ ’ B,uwi — )\QB,LLVN ) H/.Ll/l{ - H/.Ll/l{ . (17)

Equations of motion w.r.t. affine connectifj, yield a solution for the latter as
a Levi-Civita connection:

" N SR _ _
Ff/,\ = Fﬁ)\(g) = 591 (aug/\n + aAgwi - angw\) y (18)
w.r.t. to the Weyl-rescaled metrig,, :

Juv = X19, X1 = 1(4)
v 19uv ) 1= .
g ! v—9g

The metricg,, plays an important role as the “Einstein frame” metric (&) (
below).

(19)

Variation of the action (14) w.r.t. auxiliary tensor gaugads A,,,», B, and
H,,» yields the equations:

Ou[R+ LV =0, aﬁNH%} ~0, aﬂ(@\j(_%)) =0, (20)

whose solutions read:

Oy (B
Q(g) =x2 =const , R+ LW =M; = const,
O(H)
L® 4 22 — AL, = const . (21)
/7g 2

Here M, and M, are arbitrary dimensionful ang, arbitrary dimensionless in-
tegration constants.

The first integration constant, in (21) preserves global Weyl-scale invari-
ance (17) whereas the appearance of the second and thigdaitibe constants

5
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M, Ms signifiesdynamical spontaneous breakdowhglobal Weyl-scale in-
variance under (17) due to the scale non-invariant solst{second and third
ones) in (21).

It is very instructive to elucidate the physical meaning loé three arbitrary
integration constantd/;, Ms, x» from the point of view of the canonical
Hamiltonian formalism (for details, we refer to [11))}/1, M, x2 are iden-
tified as conserved Dirac-constrained canonical momemtggated to (certain
components of) the auxiliary maximal rank antisymmetricsta gauge fields
Auvx, Buux, Huwx entering the original non-Riemannian volume-form action
(14).

Performing transition from the original metrig,, to g, we arrive at the
“Einstein-frame”, where the gravity equations of motion are written in thesta
dard form of Einstein’s equations:

1 _ 1,

Ryw(9) = 50 R(9) = 5T50 (22)
with an appropriateeffectiveenergy-momentum tensor given in terms of an
Einstein-frame scalar Lagrangidng. The latter turns out to be of the non-
canonical “k-essence” (kinetic quintessence) type [18h(aining higher pow-
ers of the scalar kinetic terd :

_ _ _ 1
Lot = A@Q)X + B(@)X* = Urlp) . X =-39" 00000, (23)

where (recall’; = fie~®? andU = foe~2%%):

= L Vi(e) 4+ My . X2b2@—20‘99
AR =143 G P = TG @
Uen(s) = ) T M) (25)

4x2 (U(g&) + Mz) .

As a most remarkable feature, the effective scalar potebitia(,) (25) pos-
sesses twinfinitely large flat regions

o (-) flat region— for large negative values @f, describing the “early” (in-
flationary) Universe:
Ueii(p) 2 Uy = i ; (26)
4xo fo
o (+) flat region—for large positive values af, describing the “late” (nowa-
days) Universe:

(27)
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Figure 1. Qualitative shape of the effective scalar pottbfig (25) as function ofp.

From the expression fdV.¢(¢) (25) and Fig.1 we deduce that we haveexn
plicit realization of quintessential inflation scenarjd0] — continuously con-
necting an inflationary phase in the “early” Universe to asdjoaccelerating ex-
pansion of “present-day” Universe [14] through the evantof a single scalar
field.

The flat regions (26) and (27) correspond indeed to the deolaf the“early”
and the'late” Universe, respectively, provided we choose the ratio otcthe
pling constants in the original scalar potentials versesrtitio of the scale-
symmetry breaking integration constants to obey:

2 M2
% > ﬁ; , (28)

which makes theacuum energy density of the early Univetge ) much bigger
than that of the late Univers€ . (cf. (26), (27)).

If we choose the scalel®l; ~ M4y, andMy ~ M3, whereMgw, Mp; are
the electroweak and Plank scales, respectively, we arertaemally led to a
very small vacuum energy density:

Uy ~ My /Mp ~ 107 Mp, (29)

which is the right order of magnitude for the present epoghsuum energy
density as already realized in [15].

On the other hand, if we take the order of magnitude of the logigonstants
in the effective potentiaf; ~ fo ~ (1072Mp;)*, then the order of magnitude
of the vacuum energy density of the early Universe becomes:

Uiy~ fE]f2 ~ 1078 M}, , (30)

7
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which conforms to the Planck Collaboration data [16] imptythe energy scale
of inflation of orderl0=2Mp;.

4 Quintessential Inflation and Unified Dark Energy and Dark Ma  tter

Now we will extend our results from the previous two sectibgsconsidering
a combination of the both models above (14) and (1) — gravtypéed to both
“inflaton” and “darkon” scalar fields within the non-Riemaam volume-form
formalism, as well as we will also add coupling to the bosmgctor of the
electro-weak model:

S = /d4m D(A) [g””RW(F) + Li(p, X) — g (Vuaa)*vl,aa — VQ(U)} +

/d4x<I>(B) [La(e, X) - 4%2172(,4) - 491,2F2(B) + %}
+/d4m(\/—_g+ ®(C))L(u,Y) . (31)

Here we are using the same notations as in (15)-(16), (2f@)n addition:

e 0 = (0,) is a complexSU(2) x U(1) iso-doublet scalar field with the
isospinor index: = +, 0 indicating the corresponding(1) charge. The
gauge-covariant derivative acting efreads:

) )

Vo = (8# - iTAAﬁ - 58#)0 , (32)
with %TA (T4 — Pauli matricesd = 1, 2, 3) indicating theSU (2) genera-
tors andA;‘ (A =1,2,3)andB, denoting the correspondirfff/(2) and
U(1) gauge fields.

e The “bare”s-field potential is of the same form as the standard Higgs

potential:
A "
Vo(o) = 1 ((0a) 00 — 1*)

e The gauge field kinetic terms are (all indicésB, C = (1, 2, 3)):
F2(A) = Fi (AFA(A)g" 9", F2(B) = Fu(B)Fu(B)g" g

F‘ﬁ,(A) = aﬂAf - GVA;‘ + €ABC-A5-A§ ) ELV(B) = a;LBl/ - al/B;L .
(34)

2

(33)

Following the same steps as above, we derive from (31) theipiEinstein-
frametheory w.r.t. Weyl-rescaled Einstein-frame mefgjg, (19) and perform
an additional “darkon” field redefinition — u:

m _ ~ 1
% = (V) —2Mo) * 5 Y=Y =—g"9udi. (35)

=
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The Einstein-frame action reads:
S = /d4x\/—_g[R(§) + Lon(, X, V30, A,B)] (36)
where (recallX = —1g" 8,0, ¢):

Ler(¢, X.Y;0,A.B) = X ~ ?(Vl(sﬁ) + Vo(o) + My — nge_‘w)_()
+Y? {XQ(U (p) + Ma) — 2MO} + Lo, A, B, 37)

with:

4 * X2 7 X2 7
Lo, A, B) = =" (V,04)* Vo, — @FQ(A) - 49/2F2(B). (38)

ThaLagrangian (37) is again of a generalized “k-essencef foon-linear w.r.t.
both “inflaton” and “darkon” kinetic term& andY’). My andM;, M, x» are
the same integration constants as in (4) and (21), respéctiv

The action (36)-(37) possesses an obvious Noether symmettgr the shift
u — U + const with current conservation:

_OLeg
oMY —
0u (V=09 0, = )=0, (39)
which is Einstein-frame counterpart of the origipal -frame “dust” dark matter
density conservation (7).

For static (spacetime idependent) scalar field configurat{bere the original
“darkon” field v is static, whereas the transformed an@5) isnot— this is due
to the dynamical Lagrangian “darkon” constraint (4)) wedtav

L= Vi(p) + Vo(o) + My
static 2X2(U(80) +M2) *4M() )

(40)

which upon substitution into (37) yields the following tbsaalar field effective
potential (cf. Eq.(25)):

(V1(<,0) + Vo(o) + ]\41)2

Uett (0, 0) = 4[x2(U(p) + Ma) — 2Mj]

(41)

As for the purely “inflaton” potential (25), the “inflaton+gijs” potential (41)
similarly possess two infinitely large regions:) flat region for large negative
and(+) flat region and large positive values of the “inflaton”, restpely, as in
Fig.1 (wheno is fixed).
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e Inthe(+) flat region (41) reduces to (cf. (27)):

(3 ((Ga)'ou—12)" + Ml)2

Uet (p,0) 2 Uiy(o) = , (42)
7(e.2) (o) 4(x2a M2 — 2Mo)
which obviously yields as a lowest lying vacuum the Higgs:one

lo| =p, (43)

i.e, in the “late” (post-inflationary) Universe we have the stard spon-
taneous breakdown &fU (2) x U(1) gauge symmetry. Moreover, at the
Higgs vacuum (43) we obtain from (42) a dynamically genetatesmo-
logical constant\ . of the “late” Universe:

M2
Uy () = 20 = 1 - (44)

x2Ma — 2Mo)

e Inthe(—) flatregion (41) reduces to the same expression as in (26hwhi
is o-field idependent. Thus, the Higgs-like iso-doublet scéildd o,
remainsmasslessn the “early” (inflationary) Universe and accordingly
there isno electro-weak spontaneous symmetry breaking there.

To study cosmological implications of (31) we perform a Briann-Lemaitre-
Robertson-Walker (FLRW) reduction to the class of FLRW rastr

ds® = g, drtdz” = —N?(t)dt* + a®(t)dZ.d7 (45)
and take the “inflaton” and “darkon” to be time-dependenyonl

. ~ 1 du
o’ , Y:§v2,vz—u (46)

X = .
dt

|~

Upon variation w.r.t. “lapseN (¢) we take the usual gaugé(t) = 1.
Now, the FLRW reduction of the “darkoni-eqs. of motion (39) yields aubic
algebraiceq. for its velocityw:

. 1 .2
[XQ(U@HMQ)QMO} W3 (Vl(cp)JrVo(o)Jer—nge’a“’— ¢ )f—g -0,

2
(47)
wherecg is an integration constant — the conserved Noether chard89)f
(“dust” dark matter particle number).

The equations of motion w.r.fV (¢) anda(t) (1st and 2nd Friedmann egs.) read:

a a 1
S ==p a:_ﬁ(p"‘gp)’ (48)

10
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where the energy densipyand pressurg are given by:

1 .2 3 —ao. 2 ’02 3 Co
p:i 2] <1+1X2b6 P ) +z(V1((,0)+Vb(O’)+M1)+Z$’U,(49)
1 .2 1 —aw. 2 ’02 1 Co
p=3% (1+pxebe %) = - (Vi(p) + Volo) + M) + =5 v (50)

Finally, the equation of motion w.r.t. “inflaton? reads:

d [a:s & (1 + %be*wvz)} o U

0= —
dt X2 (U(SD) + MQ) - 2M()

.2
® _ 1
aa?’UQ{Znge ap §(V1(<P) + Vl(a)) +

x2U(9) [Vi(9) + Volo) + My — xabeo &3]
2 [x2(U () + Mz) — 2Mo]

} . (51)

First, let us consider thet) flat region (27) of the inflaton potential (41) (right
flat region on Fig.1) for large positive values gfcorresponding to the “late”
(nowadays) Universe. In this case we have from (47), (49) &0y (taking into
account (33) and (43)):

R = T R T
XQMQ — 2M() 2M1 a’d ab ’
M12 Co M1 :|% 6(2)
e W P O(=2 53
P 4(X2M2 - 2M0) a3 |:X2M2 — 2MO + (aﬁ) ’ ( )
ME i

p=- +0(=%).  (64)

4(X2M2 — 2M0)
Substituting (53) into the first Friedmann Eq.(48) we obtgire solution for
a(t) below first appeared in [17]):

a(t) ~ (220 ))1/3 sinhQ/?’(\/ zA(H t) , $= const sinh_Q(\ / %A(H t) ,
+

with A(+) asin (44) andj~0 = CQ\/Ml(XQMQ — 2M0)_1.

Relations (53) and (54) straightforwardly show that in thete” (nowadays)
Universe we have explicit unification of dark energy (givertive dynamically
generated cosmological constant (44) —first terms on tte 10i(53) and (54)),
and dark matter given as a “dust” fluid contribution — secardhton the r.h.s.
of (53).

Next consider the€—) flat region (26) of the inflaton potential (41) (left flat
region on Fig.1) for large negative valuesptorresponding to the “early” (“in-
flationary”) Universe. We will consider the “slow-roll” irdtionary epoch [18]

11
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(i.e., ¥, sb2, <P3, ... —ignored):
1 1 e 1 fi\2
vz@?aw[v 4+ — —=e2*¥ 4+ 0 eo‘“’] , U E—( ) , (56
T (e*?) 1 oh (56)

c 1~ . c2
p=Uc) — ™| 55+ Mvie? +0(e/2, ) - (57)
/i
U_y=——
(=) Axafo

Friedmann (48) and inflaton (51) equations can be solved/ticelly in the
“slow-roll” approximation for the special relation amongrameters + % =

%aQ. In the latter case we have:

o vl reo sy 1o /1
_ - — M } P — Hy=+4/=-U,_ 59
¥ 20 H, Cf e 1 v e 0, 0 6U( ) s (59)

wherec; is another integration constant. For the inflaton field ariddmann
scale factor we obtain:

— A
, MzM1+w)(a:0):Ml+Zu4. (58)

et _ o] (L —sror 197 t) 60
e 02+20¢H0 30:1;H06 +4 luilt ), (60)

a(t) = ceflot e~ sae(t) , (61)

wherec; is a third integration constant.

Egs.(59)-(61) display the effect of the presence of “dusigtk matter ¢, # 0)
on the “slow-roll” inflationary evolution (here we must haye: 0):

o ¢ (t)>0fort <t.= 3 In(4eo(M|o [c3)~1), wheres (t.) =0, iie,
©(t) rolls forward untillt = ¢,.

e According to (61) the prefactor%a%"(t) of the inflationary time expo-
nentiale0? drops down witht < ¢,.

Fort > t. the evolution described by the inflaton solution (6&hnot anymore
be valid, since according to (59) the inflaton velocity is atdge fort > ¢, i.e,
for t > t, the inflaton would start rolling backwards. This non-vaiidif (60)
is due to the fact that far ~ ¢, the inflaton valuep(t) exits the(—) flat region
of the inflaton effective potential (41) (left flat region oigA). The latter sets
the following constraint on the integration constantn (60) for the latter to be
valid:

— —Q :
= ¢~ WPmax

T (gl ) < st

e b) = ¢y 4 — —
h JaxaM

(62)

wherep,,.x is the location of the maximum of the inflaton potential (41he
small “bump” on the left half of Fig.1, which is just outsideet(—) flat region.

12



Quintessence, Unified Dark Energy and Dark Matter, and Higgshanism

Let us note that the relative heightU_, of the above mentioned “bump” of the
inflaton potential (41) w.r.t. the height of tije-) flat region (26):

AU'(—) = Ueff(samax; ,LL) - f12 = MQ (63)
Axafa  4(x2 Mo — 2My)

(M as in (58)) is of the same order of magnitude as the smalltefeecosmo-
logical constant (44) in thet) flat region (“late” Universe).

5 Conclusions

The non-Riemannian volume-form formalisine{, employing alternative non-
Riemannian reparametrization covariant integration measlensities on the
spacetime manifold) has substantial impact in any gerwratdinate or
reparametrization invariant field theories.

e The non-Riemannian volume-form formalism in gravity/reattheories
naturally provides a self-consistent unified descriptibdark energy as
dynamically generated cosmological constant and darkemasta “dust”
fluid flowing along geodesics realized through the dynamfca single
“darkon” scalar field. This unification becomes manifestivitthe “late”
(dark energy dominated) epoch of the Universe’s evolution.

e Employing two different non-Riemannian volume-forms le&althe con-
struction of a new class of “quintessential” gravity-matteodels, pro-
ducing an effective scalar “inflaton” potential with two initiely large flat
regions. This allows for a unified description of both earlyiérse infla-
tion as well as of present dark energy dominated epoch.

e The above non-conventional “quintessential” gravity4t@atmodels can
be extended to include both the “darkon” as well as the fietasprising
the bosonic sector of the electroweak theory, in particalarHiggs-like
scalaro, whereby producindynamicallyin the post-inflationary epoch an
effective potential forr of the canonical electroweak symmetry breaking
Higgs form, while keeping the electroweak gauge symmetgcinin the
early inflationary Universe.

Let us also note that application of the non-Riemannianmehiorm formalism

in the context of minimalV = 1 supergravity [19] naturally generatesignam-
ical cosmological constards an arbitrary dimensionful integration constant,
which triggersspontaneous supersymmetry breakargl mass generation for
the gravitino — a new mechanism for teepersymmetric Brout-Englert-Higgs
effect
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