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Study of spherical collapse in presence of tachyon field with coupled lagrangian
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Abstract

Observations of supernova la indicate that expansion of the universe is accelerating. Cosmologist, agent
this expansion related to dark energy problem. One of the important criteria for investigation the
authenticity of the cosmic models and candidates of dark energy is investigatation structure formation in
the universe. In present manuscript, large structure formations have been investigated in presence of
tachyon field as a possible candidate for dark energy with coupled F(¢)R lagrangian. The results show

the tachyon model closer to standard model and corresponding to observation data.

PRV

DU, 33 bl o 0l Db blil 51 Sl bl ol ey 18 ¢ 5 sla 51511 a1 a8 (S5 ] (slaeals
wud@}&ﬂ&?‘dwr@a&w)‘é45&)UL55J>‘C~>MJ:0)WJw\b‘jn&)u&jf\buuu;‘&b
J?M‘)d\wlﬁjwukbd\yw\e‘)‘ww‘d&-):JJ)A)L:M.»JO‘)_}JA‘J:JJ@éu)t}bwty‘jﬂcw‘
S ok oo OleS 53 SVaeu 4 ool Ly T gabi Ol 0leS (KoK e b ST S cl 63 S J ki
s 6‘_}" Lﬁd.’w Lﬁjsa)l.w )‘é,eﬁﬂﬁﬁzu)t}u Jf..tbj&l*:&@s LSL&MF Q}%M J»:L:E.Ag)f 6[.&)[:2-\#-4
Mjéwbcd.hw‘uﬁé‘j):[l]C,.w\a.k...::cu‘b‘ﬁ)lfjngjjbw})‘éw\dj;dmn)dm‘)bbw

las S IS (s o,la) Sl (seas VB 51 S ol JleS sl bt J g



TInstitute for Research in Fundames

QA oo 013 y3 YY-YY (S b 0l il yiiS cyondicdd 9 ot (6 40l Allio
) olacs

o o 551V b 5586 Ol
y;gu%}ﬂ(&)uL;jfl)dauéjuo;;;,ljpasw\a>;£3@|)o@§§6m@dg;wl,\g}§
wenS b o gea [5]5[4] [B]aes 5l sodame lajlS ps eds Gt 5 5SU IS Ol sla Js [2]5 55 0 0LeS bl
(_QLAGQ‘J)‘&J:.AJH)?‘J‘w‘;‘)_dﬁjb_du&f&iﬁcﬁ‘w;j}a;).}lﬂﬂ\.géiﬂw‘w;)\j}w)j).})jﬁ

Syl gdy slaesls b ot il 5 ool sdal Comss LS
A&l Ol 551 SV 45 sl F(P)R ol i 351 SV L 5550 Oloe ( leS b Lis s S 5 5 Lo oIS ol 5o

Mbddﬂ)g:)))@buwdjﬁsb

L= -6F (9)aa ~6F (g)a’ pa-aV (14 ")
1l 2SS e Ol . =-a’ ;—a e i 1) edd S 35S Ol LIS 5 (6550 S slia
- H\/Z((ﬂ 2)¢" v
P, =V (#)1-H2(L+2)¢" - Pl Sj) H2(+2)g+ 23 d;(@ H2(L+2)¢'+

()
2dfd—(;){H (1+2)[HH'A+2)]p'+ H*(L+2)° 9"}

5 P
Sysl Cews |y a)¢=;¢ o I el O\)}&Yk{é@‘)}}MLﬁ

coupled
w=o= ACDM

CiIS Ll galslae el o G S5SE Jde s .ol ACDM 5 ois o 3 5ST Olis Jae 53 (6 b el yl ol is Sl ISKs

Al =Y OF Jlie 5 ol Olo 3l Jitess ACDM Jite 55 Ll S o s 0l



@I

Institute for Research in Fundamental Sciences

YFAA oo o8 35 YY-YY — Sy 3 0l ol yiiS (s § Connt (5 4als allin
M) o,los

WM s
Ji- 3 0leS Sl b p cbilesls K315 G S laslrle 5 Liles S sy CIleasle Olgr 3 SV 458 sl 4l sl

1 3 0
S+ (= —5—— - = 501+5)=0 ¢
+( ) 3(1+9) 2 a’E’ (+2) )
5"+( +—)5—3 Q“ = ®)
E 2a

——— Coupled @
v=ieoe ACDM

~—— Coupled
s=.=.= ACDM

=y ACDM 5 0 b 558U Oldoe Jibs 53 5l ot Ay 50 sy o 5 bt 8 W) iy Kby o Cnns Sla g0l 1 YIS

il e 558 el

by JBa1p o s JBa 1B sl el )by s

ab Oy LIS L onlpl 558 e e (ks Sould) SleS saue) & Cod 548 Sal L &S el S
(S1p o sde fds oS5 a bl 5008 s |y ab mty Bl O 18 0le o055k 558 0 S JI1 5

e o I el s 6l [7]CL s JE Bl dalpt ol pam 0 15 0 Wl s Calgns el 2

A, =1+6(a,) :g(%f (M)



@P

Institute for Research in Fundamental Sciences

IWAA olo 51,5 FF-YY — (K b 0yl il yiS (pmonieid 3 Cormmy (5 40l Allio

(M) oylels

300F 1688 |

280F 1,686

260F

1684

3 M0F ] Coupled 8 Coupled

st 4 ==--- A\CDM 1682 1 e ACDM

- Eds
200¢ 1680 F 1 ee- Eds
L LI LI T T T Ty 1678
0.0 05 10 15 20 .
0.0 05 1.0 15 20

ZC
aw Sl Wby oIS 508 et I el Sl 5 Gl S el 5 Al I3 s Sl Cor S Jlaged 18 IS
b e s = ouisl Jue) EAS 5 (L lizoleS 3 lkul Jue) ACDM ol i 0556 Jute

& S 4o

Ol Sl 5315 85,5 ey dde b g3l 5 00 SIS 4 bl |85 6l &S ol po 3 o Sesle (658 ey e
‘).::i; QL&) L;Jiié L;LQJJA u)k}f &:A.jl?- (_gdbbul j:“\)b JJ.A Ui‘ DL vié‘)s BB, F(¢)R 60.1\..:4 A:»R} 6}‘;~y L &rsb
o o e 56 Ols Jole 68 2l 0T 51 S o s S e o 5 il Jule i VL (sl o1 S0 5 53 Ll S e

Suls o,y el b o Gillad 5 cnl Sy wllE0leS skl Jue o

&l
[1] Gunn, J. E., & Gott Ill, J. R. (1972). On the infall of matter into clusters of galaxies and some effects on

their evolution. The Astrophysical Journal, 176, 1.

[2] Collodel, L. G., & Kremer, G. M. (2015, March). Non-minimally coupled tachyon field with Noether
symmetry under the Palatini approach. In AIP Conference Proceedings (Vol. 1647, No. 1, pp. 29-34). AlP.

[3] De Souza, R. C., & Kremer, G. M. (2009). Constraining non-minimally coupled tachyon fields by the
Noether symmetry. Classical and Quantum Gravity, 26(13), 135008.

[4] Collodel, L. G., & Kremer, G. M. (2015, March). Non-minimally coupled tachyon field with Noether
symmetry under the Palatini approach. In AIP Conference Proceedings (Vol. 1647, No. 1, pp. 29-34). AlP.

[5] Piao, Y. S., Huang, Q. G., Zhang, X., & Zhang, Y. Z. (2003). Non-minimally coupled tachyon and
inflation. Physics Letters B, 570(1-2), 1-4.

[6] Pace, F., Waizmann, J. C., & Bartelmann, M. (2010). Spherical collapse model in dark-energy
cosmologies. Monthly Notices of the Royal Astronomical Society, 406(3), 1865-1874.

[7] Setare, M. R., Felegary, F., & Darabi, F. (2017). Evolution of spherical over-densities in tachyon scalar
field model. Physics Letters B, 772, 70-77.





