
Why Modify?Why Modify?

Nemanja Kaloper, UC DavisNemanja Kaloper, UC Davis

TGGP09, CWRU



So, what do we So, what do we reallyreally know know
about modified gravity?about modified gravity?





What do the discussionsWhat do the discussions  seemseem
like most of the time ?like most of the time ?



  It’s about nothing!

  I still don’t know what the idea is!

… I think you may have something there...



What do our prospects aboutWhat do our prospects about
making sense of it seem like?making sense of it seem like?





So why do we still try to do it?So why do we still try to do it?

Note that there is Note that there is not not a single shred ofa single shred of
firm evidence that forces us to do itfirm evidence that forces us to do it……









Motivates the search for a non-standard
dynamics with new degrees of freedom…





Blessings of the dark curse Blessings of the dark curse 

•• How do we get small How do we get small ΛΛ? Is it ? Is it anthropicanthropic? Is it even? Is it even
ΛΛ? Or do we need some ? Or do we need some really weird really weird new physics?new physics?

•• A possible strategy: find all that needs explaining,A possible strategy: find all that needs explaining,
and be careful with your theoretical prejudiceand be careful with your theoretical prejudice
(learning to be humble from the story of (learning to be humble from the story of ΛΛ  ……))

•• Ultimately,Ultimately,  we should really view both precisionwe should really view both precision
cosmology and LHC as tests of cosmology and LHC as tests of naturalnessnaturalness……



SummarySummary
 Do the successes of GR really demand GR?Do the successes of GR really demand GR?

 If so, we If so, we mustmust deal with the `greatest failure deal with the `greatest failure’’ of GR: the of GR: the
Cosmological Constant (perhaps, accept Cosmological Constant (perhaps, accept AnthropicsAnthropics?)?)

 Benchmarks which can yield alternative predictions to thoseBenchmarks which can yield alternative predictions to those
that support that support ΛΛCDMCDM  could be usefulcould be useful……

 Maybe new realms of gravity do await? (Maybe new realms of gravity do await? (…… but have we but have we
tried to look for them in the right way tried to look for them in the right way ……))

 But, before setting off on the road of constraining theBut, before setting off on the road of constraining the
““theorytheory”” with the data, DO make sure it is a theory: with the data, DO make sure it is a theory:  i.e.i.e.
know know whatwhat and  and howhow to calculate with it (and that it isn to calculate with it (and that it isn’’tt
just a trivial form of a knownjust a trivial form of a known  theory in a funny gaugetheory in a funny gauge……))


