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The multimeasure model by Guendelman, Nissimov and Pacheva

In Jordan frame, the multimeasure action of the model: S = Sdarkon +Sinflaton is :
Sdarkon =

∫
d4x

[ √
−g + Φ(C)

]
L(u,Y )

Riemannian measure Non-Riemannian measure Lagrangian of the darkon scalar field u

Sinflaton =

∫
d4xΦ1(A)(R + L(1) ) +

∫
d4xΦ2(B)

(
L(2) +

Φ(H)√
−g

)
Lagrangians of the inflaton scalar field φ

where X (φ) = −
1

2
gµν

∂µφ∂νφ,

Y (u) = −
1

2
gµν

∂µu∂νu

Φi (Z) =
1

3
ε
µνκλ

∂µZνκλ

L(u, X ) = Y (u) − W (u)

L(1) = X (φ) − V (φ), V (φ) = f1e−αφ

L(2) = be−αφX (φ) + U(φ), U(φ) = f2e−2αφ

In Einstein frame (for which R̃µν −
1

2
g̃µν R̃ =

1

2
T (eff )
µν ):

S(eff ) =

∫
d4x

√
−g̃(R̃ + L(eff )) (1)

with effective Lagrangian of the k-essence type:

L(eff ) =X̃ − Ỹ (V + M1 − χ2be−αφX̃ ) + Ỹ 2(χ2(U + M2)− 2M0).

The effective potential of the model is: Ueff (φ) =
1

4

(f1e−αφ + M1)2

χ2(f2e−2αφ + M2)− 2M0
.

The effective cosmological costant: Λeff = U+/2 =
M2

1

8(χ2M2 − 2M0)
.
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The effective potential of the model is: Ueff (φ) =
1

4

(f1e−αφ + M1)2

χ2(f2e−2αφ + M2)− 2M0
.

The effective cosmological costant: Λeff = U+/2 =
M2

1

8(χ2M2 − 2M0)
.



The multimeasure model by Guendelman, Nissimov and Pacheva

In Jordan frame, the multimeasure action of the model: S = Sdarkon +Sinflaton is :
Sdarkon =

∫
d4x

[ √
−g + Φ(C)

]
L(u,Y )

Riemannian measure Non-Riemannian measure Lagrangian of the darkon scalar field u

Sinflaton =

∫
d4xΦ1(A)(R + L(1) ) +

∫
d4xΦ2(B)

(
L(2) +

Φ(H)√
−g

)
Lagrangians of the inflaton scalar field φ

where X (φ) = −
1

2
gµν

∂µφ∂νφ,

Y (u) = −
1

2
gµν

∂µu∂νu

Φi (Z) =
1

3
ε
µνκλ

∂µZνκλ

L(u, X ) = Y (u) − W (u)

L(1) = X (φ) − V (φ), V (φ) = f1e−αφ

L(2) = be−αφX (φ) + U(φ), U(φ) = f2e−2αφ

In Einstein frame (for which R̃µν −
1

2
g̃µν R̃ =

1

2
T (eff )
µν ):

S(eff ) =

∫
d4x

√
−g̃(R̃ + L(eff )) (1)

with effective Lagrangian of the k-essence type:
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In FLRW metric the equations of motions are (v = u̇):

v3 + 3av + 2b = 0 for a =
−1

3

V (φ) + M1 − 1
2
χ2be−αφφ̇2

χ2(U(φ) + M2)− 2M0
, b =

−pu

2a(t)3(χ2(U(φ) + M2)− 2M0)
(2)

ȧ(t) =

√
ρ

6
a(t), ρ=

1

2
φ̇2(1 +

3

4
χ2be−αφv2) +

v2

4
(V + M1) +

3puv

4a(t)3
(3)

d

dt

(
a(t)3φ̇(1 +

χ2

2
be−αφv2)

)
+ a(t)3(α

φ̇2

4
χ2be−αφv2 +

1

2
Vφv2 − χ2Uφ

v4

4
) = 0 (4)

3 Universe
epochs

Strong
friction
term

Can’t start
from the
plateau

Climbing up
the slope

E-folds‘:
N=18
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