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Model / Minkowski case

m2 1 1 A
- P = L = T
5—[d*r (TR+§QDgQ+§-@ 3‘?[1 -‘1)
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Model / Minkowski case

m? ... .. 3= X
5= /cf*:c (fﬁwt §@Dg¢+ 5{::" — Eflﬁ — .-1’)

[45]
ks
o
L

~ 2.19. A" = (6)A*)~'. ¢ is a dimensionless scalar field,
A

== 026, mi = g :—L’f} and U, = ;%3;1\/—_59;‘” 9, .
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Model / Minkowski case

m= 1 1 A
= | d*z [ =2R+ —¢l1,6 + -6 — 28 — A’
S f I(?H+2G Wbt 5 — 2 )

g
s
i

2 2. 19
A

: : M2 : "
= = 026, m.f, = 54?{2" and L1, = v—,l_—;dpv —gg"’' 9,.

Equation of motion

(O + 1)e #*°® = \@?

For spatially homogeneous configurations (0, = —&®.
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Stress Tensor
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Stress Tensor

Definition >
Tas (%) = =58
The stress tensor takes the form
M N . R . L
Tos(x) = —gap 5@' = 53,,;(9()“&? = 5‘1) - A} — 0,000

—Gas & fﬂ dp [(¢7°2\8?)(Qe 7 @) + (9,7 20%)(de 7 )]

1
+2k [ dp (9,7 \D?) (03¢ *7®).
0
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Stress Tensor

Definition -
Tas(x) = /3 6g°2
The stress tensor takes the form
Ve ¥, A g - .
Tn_S(I) = —fag ?@- == 53;;¢'&u$ — g‘I' — N | = Bﬂaé{a@

—Gag fn dp [(79A8?) (T 2®) + (9,7 A8?)(Fe 7 @)]

1
+2k [ dp (8,7 ND%) (03¢ 7°D).
0

Note that here and below integration over p understand as limit of the following regular-
ization
1 1—ea
| [ﬂ dof o) = tim, tim, [ dof (o)
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Energy
The Energy is defined as E(t) = T™ and for our model have the form

E=E+&E+N+Em+Enn

B T e .
Ek—g{a@}e gp—_é“.;’ +§¢'

!
En= k/ dp (E*PDAQE) (—-De_k”DfI)) :
0

1
Enz = —k f dp (9= \@?) (9e *°@) .
a
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Energy
The Energy is defined as E(t) = T and for our model have the form

E=E+&E+N+Em+Enn

o D
£ = =(80), &,=—=¢"+ 0
=S B by

1
Epn= k/ dp (ek"m).(liz) (—De_k‘”ﬂ@) -
0

1
Enz = —k f dp (9= \@?) (9e *°®) .
a

To avoid calculation of €~ term which is much harder to compute than ¢ %% (k > 0)
as computation of the former results in an ill-posed problem we will use the following
representation for nonlocal energy terms E,;, and E,;, on the equation of motion for the

scalar field 1
Lis =k f dp ((O + 1)e *?*59) (-Oe *"®) ,
0

1
Eniz = —k f dp (9(0 + 1)e *P"*®) (9e " ®).
0
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Energy Conservation Theorem / Minkowski case
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Energy Conservation Theorem / Minkowski case

laim.
The Energy
1~212)‘~3 ' : 2 g—kaﬂ‘g pid*
E = (d0) =¥ +E‘F + N+ k| dp (=623 + 1)eZ 7% D) g (9 @),
- 2 0

is conserved on the solutions of equation of motion
(=@ + 1) d = \@?

where :1{“('}}3 = A9B — BOA.
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Energy Conservation Theorem / Minkowski case

laim.
The Energy
1 o o B - 3 ; - -
E= 00— o Tk / dp (—€2 + 1) 2% 9) T (99 ®),
- 0

is conserved on the solutions of equation of motion
(=@ + 1) d = \@?

where _4{?}}3 = A9B — BOA.
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Energy Conservation Theorem / Minkowski case
The E]:;erg}-'

i
E= ;[3@)2 - %@2 + %@3 + N+ F.-f dp ((—E2 + 1)e2-2% ) G (997 p).
= 0

is conserved on the solutions of equation of motion
(—P + 1)e*Pd = \®?

where A9 B= A9B — BOA.

Proof.

dE(t)
dt

1
= £(00)06 — 606 + 808+ k [ dpl(~£0 + )T ) F (94" ).
40

Using following identity

ta
—
o
T
.
"
&
I
..f
m
%
=)

j dp(e””
0

equation of motion and field ® definition, we have
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Rolling tachyon solution
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Rolling tachyon solution
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Rolling tachyon solution
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Rolling tachyon solution
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Rolling tachyon solution

El¢=0)=A
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Coupling to the gravity / FRW case

0 lf—m:i,l o g Wem i

0, = —& — 3H(t)d = —D2.
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Coupling to the gravity / FRW case
¥ 2
g = f d*'z\/—g (%R + %mijg@ - %{; = %@3 = _p)

O, = —& — 3H()d = —D%
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Coupling to the gravity / FRW case

— i Tﬂ% I 1 1 2 A 3 AF

0, = —& — 3H(t)d = —D3.

Sealar field and Friedmann equations:
(=D} + 1) Pid = \d2. DI = & + 3H(1)d,.

1 . : 1
3H*= — &, 3H*+2H= — — P,

2 .
ITLF mp
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Coupling to the gravity / FRW case

m? 1 | S |
S = f rf‘;rw' —g (TPR -+ §ﬂi—_—|g@ "|' Eﬂ- — 5@3 = _'"L!)

O, = —& — 3H(t)o = -D%.

Sealar field and Friedmann equations:
(—D3 + 1) Pid = \d2. DI = & + 3H(1),.

1 s 1
SH? = — £, 3HP+2H= - — P,
m.p .FHP

gzgk +€P+T+‘1f+ gnfl 5 gnf?#
P=&-&E-T—-N— &n + &
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Coupling to the gravity / FRW case

5= [ dev=s(Tn+ Jono+ Lot - 2o )

0, = —& — 3H(t)d = —D.

Secalar field and Friedmann equations:

(—D% + 1) Pid = \®2. DI = & + 3H(1)d,.

1
3H?=—-—_j—£, 3H? 4+ 2H = ——?P
m3 ms
E=E+E+T+N+ En + Eup.
c_ A7 -
'P—g,:; —EP—T—A - gnil T Enii‘r § (dm} sz _;@24_%@3?

&=
b fu dp ((—‘Dﬁ + 1}E{E—ﬂ?’=‘1’fa@) (ﬁ‘i[ekﬂ’ﬂﬁ@) :
1
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0, = —& — 3H(t)a= —D3.

Secalar field and Friedmann equations:

(—D% + 1) Pid = \d2, DI = & + 3H(1)d,.

: 1 : : 1
g =——§¢, SiFE+ 2 ———P,
m? m;
E=E+E+T+N+ En + Eup.
el e e - Ela A
=t Sp T—A Eann + Enios Eu = %(dﬂ}i gpr: — ;Q‘Z + E(I)E

o=t fu 1 dp ((-’.D"El i 1}e{2—ﬂ?’=‘ﬂﬂ¢) (@ﬁekﬂﬂﬁfp) :

i
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Do we have the rolling tachyon solution in this case?
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Do we have the rolling tachyon solution in this case?
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Do we have the rolling tachyon solution in this case?
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Do we have the rolling tachyon solution in this case?

A’

2,2
3m =
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Do we have the rolling tachyon solution in this case?
(—D?% + 1) Pud = A\®?, D? = & + 3H(t)d,

N
H(¢ =0) = : P — \P?
3m? b =—— " _ —3H¢
3 & (2k — 1) i
~192 + 1 9°
V(®) = —2 3
(1 —2k)

3ml
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Do we have the rolling tachyon solution in this case?
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Do we have the rolling tachyon solution in this case?
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Do we have the rolling tachyon solution in this case?

N’
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Do we have the rolling tachyon solution in this case?
(—D? + 1) Pud = A2, D? = & + 3H(t),

i"i.r
H(ep=0) = : P — \P?
3m? P=—— - If¢
£ & k-1 1O
—-1¢? + 2¢°
V(®) = —2 3
(1 —2k)
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Do we have the rolling tachyon solution in this case?
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Do we have the rolling tachyon solution in this case?
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Do we have the rolling tachyon solution in this case?
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Numerical solutions
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Numerical solutions
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Dynamics of the scalar field for different parameters of the system
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Numerical solutions
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Dynamics of the scalar field for different parameters of the system
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Dynamics of the scalar field for different parameters of the system
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Numerical solutions for different parameters of the system
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Particular case / P-adic Nonlocal Cosmological Model
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Particular case / P-adic Nonlocal Cosmological Model
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Conclusions / Further Directions

e Dynamics of the tachyvon scalar field in Witten’s open string filed theory is
considered in the Friedmann-Robertson-Walker background.

e The new rolling tachyon solution interpolating between perturbative and
non-perturbative vacua is presented. It is shown that this solution leads to the
cosmic acceleration.

e To consider perturbations in such a nonlocal models.
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