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of Dark Energy
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Experiment to Detect the Global Epoch of reionization Signature (EDGES)
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The sky-averaged global 21-cm line signal at cosmic dawn:
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Explanations to the excess signal:
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Optical depth:
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The dynamics of cosmological background have influence on the 21-cm line at cosmic dawn.

At the redshift related to the 21-cm line:

Our Universe is matter-dominated.
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Change the amount of matter Add new component to the Universe



rate (km/s/Mpc)

FRABEZLL*X S

University of Science and Technology of China

@ Change the amount of matter——interacting dark energy model

dp,
Cold dark matter (1 +2)H A 3Hp, HOFE O

d
Dark energy (1 +z)H%—3H(1 +w)p,—{OEO

<
] Qu=3AHp, ] Qi=3AHp4
1x10° - T \\I 7 7 7 T 1x10° N I \IIIIII\ J /T
B / 1/ 7 i 7
i W 17 ] C | " ]
5x105 - 1 L] - 5x105 | ====- 1/tc ACDM 0 g -
- b 17 1 - " 1
| / 1/ | | =— HACDM i n |
II II IIII II
I T | | m———- 1/tc A=—0.3 1 i |
II i II II - H A=-0.3 | IIII II
1x10° - II I II II . 1x10° C === 1/tc A=0.2 | IIII / .
L / i L / i
- / W4 . m L H A=0.2 / -
5x10% |- l I/ | S 5x10% /) |
| / / ] = | / i
1 / Y /
= / / - = 3 n=/ R
1 1 x /]

| / 1 | o | n" i

y / v T 1/tc A\CDM s o

1
] II III - H ACDM . 1x 104 - / II I .
l 1 / . = 1 i
[I [I ryg 2 TTm-- 1/tc A=-0.3 - - 7" ,I | 1
/ ) 1"

7 // ’ RA03 | | dl 1
/ 1/ I -—-— 1/tc A=0.3 ] - " |

f o

/ r — HA=03 | "o I

/ 1/ | 1” I
/ 1/ 1m
1 Y A A T | | [ R B B 1000 W Y 7 A A I | | [ R B B

50 100 500 1000 10 50 100 500 1000

z z




FRABEZLL*X S

University of Science and Technology of China

rate (km/s/Mpc)

Qui=3AH(pc+pd)
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At redshift z., H ~—, Compton — heating decouples
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The main effects are caused by the change of the optical depth.

Compton scattering term
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® Constraints from Planck 2015, BAO, SNIa
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@ Early dark energy model
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An excess 21-cm signal implies two points
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Interacting dark energy + Early dark energy
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SUMMARY

» An excess 21-cm signal might imply:

e An early smooth evolution stage of H(z) around z ~ 100.

e A smaller value of H(z) at z ~ 17 than that of the standard cosmology.

» There is a tension between EDGES and other
experiments for the model combining this two features.

» Much more precise observations on global 21-cm signal
at cosmic dawn are necessary.



