EINSTEIN VERSUS JORDAN FRAME: f(R)-THEORY

|. Jordan frame:
L=Ff(R)+Ln.
Einstein frame:
L = R/(2k?) + scalar sector + u(¢p)Lp, .

Here, the matter sector is different from L,,, certain physical
in-equivalence.

Example:
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Its Einstein frame analog (at small curvature):
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Solutions:

2
Hr'\af7 aENt3(:+;) s

~ () H0E)




[I. Initial conditions (for numerics) like stars.
[1l. Example (Einstein frame):

R g"0,¢0¢y

= T y(). 7)
After conformal transformation + equations of motion:
L= eii“\/ﬁ‘b% - ei""\/ﬁd’V(gb) . (8)
If V = Vpe?,
R = 2x%Vp (2 ¥ i\/ﬁa) HHR(2iV/2]3) (9)

Sometimes R is complex. Phantom scalar maybe mapped in
complex f(R).

IV. Example:
R g"0,000, 2¢
=——-—="""——Vycosh| — | . 1
L 52 5 bcos %0 (10)
Solution: )
H ~ — Big Rip at t = ty. (11)
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At Big Rip,
2 2/‘150
F(R) ~ R~ *inv2/3t2/a0 (12)
becomes complex. Structure of singularity maybe changed too in
explicit examples.

V. Perurbations: Gauge fixing problem.

VI. Quantum gravity: different parametrizations/variables.

L= %g’“’aﬂqﬁ&,qﬁ + R+ V(). (13)

One-loop EA (2d):
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Field transformation:
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Transformed action:

L= %&w@u +yRY? + U().

One-loop divergent EA is totally different.
On shell coincidence: using equations of motion
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