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Quintessence (based on FLRW)

Quintessence: dynamical scalar field φ
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energy density
and pressure :

Slow evolution and weak spatial dependence
V(φ) dominates wφ ~ −1 Acceleration

How to achieve it (naturally) ??



Quintessence: dynamical scalar field φ
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Quintessence (FLRW)



Quintessence:  oscillation ⎯?→ repulsive gravity

straightforward naïve thinking:
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Quintessence: a slowly evolving mode
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It seems that                               for repulsive gravity (dark energy).

Accordingly, instead of oscillation-like modes, 
most quintessence models involve “slowly” moving modes
such as running away behavior:
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Power-law : 
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Exponential : 

(example)  tracker quintessence

oscillators

Quintessence:  oscillation ⎯?→ repulsive gravity



oscillation  ⎯x→
 

repulsive gravity (dark energy) !??
If so, pity…… (oscillation-like behavior so frequent/familiar/friendly)

(for example)

Quintessence:  oscillation ⎯?→ repulsive gravity



In this talk, show

Quintessence:  oscillation ⎯?→ repulsive gravity

Oscillating Quintessence

negative pressure
repulsive gravity

dark energy



Oscillating Quintessence
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Oscillating Quintessence

(other quantities)
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Oscillating Quintessence
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Constraints from observations:
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Condition for oscillation: timeearly  some to backnow  from    1<<HT
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Oscillating Quintessence
(example) 9.0    ,  1.0 −== OQwn
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Feasibility of 
oscillation → repulsive gravity → cosmic acceleration

(dark energy, enough negative pressure)

Summary
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Requirements from the oscillation condition and 
the observational constraints are presented.

For models involving scalar field(s) such as quintessence, phantom, etc.
Extend the scope of DE model construction.
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wOQ is simply determined by the power n:
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(even other fields)
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