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= Dark energy parametrization: capture the main dynamics of scalar field
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WMAP9ZE R

TABLE 3
WMAP SEVEN-YEAR TO NINE-YEAR COMPARISON OF THE S1X-ParaMmMeETER ACDM MoODEL®

WMAP-only? WMAP+BAO+Hp®
Parameter Nine-year Nine-year (MASTER)® Seven-year Nine-year Seven-year
Fit parameters
Qph? 0.02264 £ 0.00050  0.02243 £0.00055  0.02249F0-000%5 0.02266 & 0.00043  0.02255 + 0.00054
0.h? 0.1138 £ 0.0045 0.1147 + 0.0051 0.1120 =+ 0.0056 0.1157 £0.0023  0.1126 £ 0.0036
Qn 0.721 % 0.025 0.716 + 0.028 0.72775 050 0.712+0.010 0.725 £ 0.016
109A2, 2.41+0.10 2.47+0.11 243 +£0.11 2.427+2-078 2.430 £ 0.091
n. 0.972 + 0.013 0.962 + 0.014 0.967 + 0.014 0.971 £ 0.010 0.968 +0.012
T 0.089 + 0.014 0.087 + 0.014 0.088 + 0.015 0.088 £ 0.013 0.088 £0.014
Derived parameters
to (Cyr) 13.74 £ 0.11 13.75 £ 0.12 13.77 £ 0.13 13.750 £ 0.085 13.76 £ 0.11
Hy (km/s/Mpc) 70.0 + 2.2 69.7+ 2.4 70.4 £ 2.5 69.33 + 0.88 70.2+1.4
o8 0.821 + 0.023 0.818 + 0.026 0.81170 03] 0.830 + 0.018 0.816 £ 0.024
0y 0.0463 + 0.0024 0.0462 + 0.0026 0.0455 + 0.0028 0.0472£0.0010  0.0458 £0.0016
Qe 0.233 + 0.023 0.237 + 0.026 0.228 + 0.027 0.2408+)-0093 0.229 + 0.015
Zreion 10.6 £ 1.1 105+ 1.1 10.6 £1.2 105 £1.1 10.6 £1.2
NON-FLAT ACDM CONSTRAINTS®
Parameter WMAP +eCMB +eCMB4BAO +eCMB+Hy +eCMB4+BAO+Hy
New parameter
0y —0.037+5-043 —0.001 £0.012 —0.0049+)-004L  0.0049 £ 0.0047  —0.0027F)b0aa
Related parameters
0.042 00040 0.0038

Dot 10371 s 1.001 £0.012 100497005,  0.9951 £ 0.0047 100271 oaa

Qm 0.19 < m < 095 (95% CL)  0.273+0.049  0.29240.010  0.252+0.017 0.2855F 00008

0y 0.22 < Q < 0.79 (95% CL)  0.727+0.038  0.713+£0.011  0.743 £0.015 0.717 £+ 0.011

Hp (km/s/Mpc) 38 < Hp < 84 (95% CL) 71.2+6.5 68.0+ 1.0 73.4%32:2 68.02+0-51

to (Gyr) 148+ 1.5 13.71 £ 0.65 13.99 £ 017 13.46 £ 0.24 13.88 £0.16
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" EFTEMNER
SNLS3 0 = 0.22710-032
Union2.1 Qo = 0.29570 04
SNLS3-SDSS JLA €2,,,0 = 0.295 4 0.034
" IREIE W
ApJ 730 (2011) 119 Ho = 73.8 £ 2.4 km/s/Mpc
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A A Rev 15 (2008) 289

- 1.3 (random) -

- 4 (systematic)
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(20 = 0.302 £ 0.015, Hy = 68
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SNLS3-SDSSJLA {20 = 0.295 -



s SSLCPLI&E®!I w

w(a) = wy + 6(1 + wy)

=Dk

(U —

=p/p

1)[y/Qgo — tanh™ (1/Q0))

(1—a)

—1/2 — _
cho/ — (ngol — 1) tanh 1( Qo)
Data Q0 wo H,
Union2.1+4BAO+H (2) 0.291 00 —1.037015  70.5770
SNLS3+BAO+H (2) 0.277T001 —1.12+£0.11 721757
JLA+BAO+H (z) 0.292% 5016 —1.040.09 70.141.7

Planck+BAO-+H (z) 0287008 1177010 70.67%]
Union2.14+-Planck+BAO+H (z) 0.29277g5  —L12751]  69.97 ¢

SNLS3+Planck+BAO+H (z)

0.287 013

—1.15+0.09 704713

JLA+Planck+BAO+H (z)

0:011
0.302" 01

—1.04+£0.07 68.6%%]

Gao and Gong, CQG in press
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A
QmO wy Wy HU
Union2.1+BAO+H (2) 0.298% 05 —0.95%55)  —0.58752f  70.3+ 2.0
SNLS3+BAO+H (z) 0.289 +£0.020 —0.96 +£0.18 —1.13+£1.20 719779
JLA+BAO+H (2) 0.304+0.02  —0.89T ;>  —0.827;72 70.0+ 1.7
Planck+BAO+H (2) 0.30970020 _0.861031  —0.8471%  68.6732
Union2.1+Planck+BAO+H (z)  0.29870012  —0.987007 049707 69.5718
SNLS3+Planck+BAO+H(z)  0.297013 —1. 02+8 }j —0.5170% 705+ 1.4
JLA+Planck+BAO+H(z)  0.304£0.011 —0.907 01 —0.6870%0  63.8711
Data QmO wo HU
Union2.1+BAO+H () 0.291700 1037011 70.5727
SNLS3+BAO-+H(z) 0.2777 008 —1.12+0.11  72.1°%7
JLA+BAO+H (2) 0.2927 0016 —1.0£0.09 70.1+£1.7
Planck+BAO+H (2) 0.2877 058 —1.177018  70.675¢

Union2.1+Planck+BAO+H (z) 0.2927702  —1.1270  69.97
SNLS3+Planck+BAO+H (z)  0.287 55 —1.15+£0.09  70.477)
JLA+Planck+BAO+H (z)  0.302707;, —1.04+£0.07  68.67;

AEEEESHEETR, RARENRE, SCFLCODMERE

4




DGPE Y 25 IR
" DGPHALILM R %1 (f(2) 24 )

Q,, = 0.29010014
Qr = 0.019 £ 0.005.
v = 0.4615% < 0.687

" A CDMAEEAY
O, = 027240013 ) 0.002 +0.004 7 = 0567009

" WL £ R SCRF ACDMAR A

Gong etal., MNRAS 415 (11) 1943




Conclusions

® The dynamics of scalar fields has some common
features

® The exists an approximate relation between w and €
which helps distinguish models

® The dynamics can be approximated by CPL
parametrization with degenerated relation between
W, and w,

® The reduced degeneracy helps improve the
constraint on w(z)

= W’ IS limited for different class of models



THANK YOU'!
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