
Alexei StarobinskyLandau Institute for Theoreti
al Physi
sf(R) gravity - the most straightforward generalization of theEinstein gravityAuthors: A. A. Starobinskyf(R) gravity where R is the Ri

i s
alar represents the simplest non-perturbative gen-erally 
ovariant generalization of the Einstein gravity where it is possible to avoid theappearan
e of new ghost and ta
hyon degrees of freedom. Thus, this theory 
an be
onsidered at the same level of generality as general relativity, not in some perturba-tive regime only. It represents a parti
ular 
ase of s
alar-tensor gravity in the limit ofthe zero Brans-Di
ke parameter, but with a non-zero s
alar �eld potential. Its mostinteresting appli
ations in 
osmology are related to the possibility to use it for des
rip-tion of both types of dark energy whi
h have appeared during the Universe evolution:primordial dark energy driving in�ation in the early Universe and present dark energywhi
h has mu
h smaller e�e
tive energy density. In the 
ase of in�ation, the simplest
(R + R

2) model proposed already in 1980 is internally 
onsistent, has a gra
eful exitto the radiation-dominated FRW stage via the period of reheating in whi
h all mat-ter in the Universe arises as a result of gravitational parti
le 
reation, and remainsin agreement with the most re
ent observational data. Moreover, this form of f(R)may be justi�ed by a number of mi
ros
opi
 models. In parti
ular, it des
ribes thegravitational se
tor of the Higgs in�ation. It is possible to 
onstru
t models des
ribingthe present dark energy in f(R) gravity whi
h satisfy all present observational tests.However, these models require a mu
h more 
ompli
ated form of f(R) and a very lowenergy s
ale, so there is no mi
ros
opi
 justi�
ation of them at present. More 
riti
al isthat these models generi
ally 
annot reprodu
e the 
orre
t evolution of the Universe inthe past due to formation of additional weak singularities and other problems. Thus,to 
onstru
t 
omplete 
osmologi
al models of present dark energy not destroying allprevious a
hievements of the early Universe 
osmology in
luding the re
ombination,the 
orre
t BBN and in�ation of any kind, one has to 
hange the behaviour of f(R) atlarge positive R and to extend f(R) to the region of negative R. I des
ribe 
orre
t waysto do it. Combined des
ription of primordial and present dark energy using one f(R)fun
tion is possible, too, but it leads to 
ompletely di�erent reheating after in�ationduring whi
h strongly non-linear os
illations of R o

ur.


