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Cosmic Microwave Background (CMB)

Dark Energy
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SUMMARY TABLE (68% CL)

CMB, BAO, 1.007 0.0225

Me LA + 0006 88T LL 46002
cMB BAO.  1.019 71.25 0.0228

Ma JLA, SHOES 4 0.005 £079  +0.0001
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https://svs.gsfc.nasa.gov/10128
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SUMMARY TABLE (68% CL)

CMB, BAO, 1.007 0.0225
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|n the CMB era,

Am. = 1~2 %(m.) or Am, = 5%(m, + 2;)

is promising solution to the Hubble tension

In the BBN era,

| Amé ~ 1.5% is 68% upper limit



\Vlass variation from extra dimensional theory

* inspired by the models with extra dimensions
Randall-Sundrum model
heterotic M-theory

e bulk scalar field ¢ (dark energy)
interacts with electrons and dark matter as 777 OC mO e'g ¢

- masses of nucleons are not varied
(since the masses of the quarks are generally much less than

the masses of the nucleons)



In this presentation

- We investigate the model that dark energy couples
to dark matter and electron

- In our model, mass of dark matter and electron
in the early universe get greater

- We also fit our model to the cosmological data and
find that the Hubble tension is relieved in our model



Setup of the model
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Dark Energy A=-exp(269),

Friedman equation and energy conservation
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Numerical solution of the model
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Numerical solution of the model
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