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Dark energy in the universe
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Universal repulsion?
Cosmological constant?
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Modified gravity?
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Dark energy and the equation 
of state of the universe

Parameterized equation of state
(pressure) = w x (density)

w=0:  dark matter,
w=1/3: radiation
w=-1:  cosmological constant

Poisson eq. in GR : 
Δφ=4πG(ρ+3p)=4πGρ(1+3w)

w<-1/3 ⇒ repulsion force
Negative pressure: dark energy
More generally w may change with time



Three invited lecturers
Kazuya Koyama (Univ. of Portsmouth)

Modified gravity as an alternative to 
dark energy

Alan Heavens (Univ. of Edinburgh)
Probing dark energy with weak lensing

Andrei Frolov (Simon Fraser Univ.)
Dark energy models in f(R) gravity



Richard Feynman
Finally, may I add that the main purpose of 
my teaching has not been to prepare for 
some examination -- it was not even to 
prepare you to serve industry or the military.  
I wanted most to give you some appreciation 
of the wonderful world and the physicist's 
way of looking at it, which, I believe, is a 
major part of the true culture of modern 
times. (There are probably professors of 
other subjects who would object, but  I 
believe that they are completely wrong.)

this school

JSPS, DENET or RESCEU

cosmic acceleration

an  organizer of the JSPS summer school



The Fox said

It's only with the heart 
that one can see clearly

What's essential, is invisible to the eye

Dark energy
Modified gravity



Richard Feynman
(The Feynman lectures on physics, 
volume III, Feynman's Epilogue)

Perhaps you will not only have some 

appreciation of this culture; it is 

even possible that you may want to 

join in the greatest adventure that 

the human mind has ever begun.
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