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Dark matter and dark energy interaction
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Weak lensing

%+ Weak lensing convergence field

XH
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+ Lensing weighting function

dz v =
dy- x
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+ Normalized redshift distribution of lensing galaxies

Zy

iz = p(ﬁi) (223) exp[—(i)ﬁ] with = %,ZO = 0.64
B



4.5 e=8
4.01- lees -
3.4
3.5 % 8
3.0
2.8}
3.0 | -
2.4+
2.5 22} —
2.0t
2.0 18- -
1.5 Model I |
- W= —-1,A2 220(/&(7I)A4)
1.0 — w= —0.8,1,=0.00 -
— w=—0.8,1=0.02
05 — w=—-0.8, = —0.02 -
-~ w=—0.8) = —0.04
0.0 | | | | |
10! 10° 10! 10° 10° 104 10°
x(Mpc/h)
4.51e=8
4.0 -
4.2
3.5 M =
4.0
3.0* 39, ]
3.8}
2.5 -
3.7}
2.0 36 _
1.5 Model III |
— w= —1,\=0(ACDM)
1.0 — w=—1.2,2,=0.00 -
— w=—1.2,2,=0.02
05 — w=—-1.2,A\ = —0.02 —
- w=—-1.2, A\ =—-0.04
0.0 \ \ \ \ ‘ \
10! 10° 101! 10° 103 104 10°

x(Mpc/h)

le—8

4.5 ‘ ‘

4.0 le—8 ]
3.4f

3.5A7 3.2} |
3.0+
2.8}

3.0 | -
241

2.5 22} —
2.0}

2.0 185 |

1.5 Model 11 |
- W= — 1,A2 ZZO(/\(jl)A4)

1.0 — w=—1.2,2,=0.00 -
— w=—1.2,2=0.02

05 — w=—-1.2,2= —0.02 -
- w=—1.2,0=—0.04

0.0 \ \ \ \ \

10! 10° 10* 10° 10° 104 10°
x(Mpc/h)

4.5 te=8

4.0 -
3.5~

3.5 30t —

30l 7
2.0t

2.5 -
15+

2.0f 1005 |

1.5 Model IV _|
— w= —1,A=0(ACDM)

1.0 — w=—-1.2,A=0.00 -
— w=—1.2,2=0.02

05 — w=—1.2,A=—0.02 -
- w=-1.2,A=—0.04

0.0 | | | | |

101! 10° 10! 10° 103 104 10°
x(Mpc/h)



Weak lensing

+ Weak lensing convergence power spectrum
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+ Lensing weighting function in redshift bin i
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Weak lensing

+ Weak lensing convergence bispectrum
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Weak lensing

% Three-dimensional matter bispectrum
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a(n,k),b(n, k) and c(n, k) are fitting functions given by H. Gil-Marin 2012
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Fisher matrix analysis

+ Comparisons between different weak lensing probes
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Fisher matrix analysis

%+ Expected accuracy on the parameters from two-bin weak lensing
tomography
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Fisher matrix analysis

% Cosmological implications from hypothetical models with interaction

parameters being the upper bounds
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Conclusions

+ We focus on the models with interactions between dark matter and dark energy,
and show the how different forms of the interaction and equation of state can
affect the weak lensing convergence power spectrum and bispectrum. Compared
to the convergence power spectrum, the bispectrum can give more stringent
constraints on the interactions between dark sectors.

+ Employing the Fisher matrix analysis, we forecast parameter uncertainties derived
from weak lensing bispectrum with a two-bin tomography and place upper
bounds on strength of the interactions between the dark sectors, as well as other
cosmological parameters. Our results show that the weak lensing bispectrum
tomography is a sensitive probe to constraining the interaction models.

% The cosmic shear will be measured from upcoming weak lensing surveys with
high sensitivity, thus it enables us to use the higher order correlation functions of
weak lensing to constrain the interaction between dark sectors and will potentially
provide more stringent results with other observations combined.
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