
CMB, Gravitational Waves and 
String Theory Dynamics

Brief overview plus work with Dodelson, Dong, 
Green, Flauger, Horn, Kofman, Linde, Maloney, 
McAllister, Mirbabayi, Senatore, Torroba, 
Westphal, Wrase, Zaldarriaga, ... 













Variety of inflationary 
mechanisms in string theory













Major advance experimentally:  direct 
bound competitive with indirect (TT) 
bound.  Planck-BICEP/Keck reduced 
viable n_s-r region by 29 percent.  
Primed for key range of r down to 
Planck field range.  Current 
(insignificant) bump centered at .05-.06, 
cf .04-.07 cluster axion monodromy 
models, tested soon...

























Planck fld range <=> r >.01



More Direct String Theory Signatures?
--cosmic strings, bubbles, etc. (H. Tye et al...)

Alternatives to inflation that are more sensitive 
to strong curvature (singular) regimes?
--but black hole thermodynamics precludes 
some exotic sources for bounces
__________________________________

--Breakdown of EFT at horizons (ongoing 
work w/M. Dodelson): beyond-GR physics...

 In the presence of horizons, the breakdown 
of effective field theory is not well estimated 
by 
         
                alpha' R << 1:

This may lead to new effects relevant for thought 
experiments and conceivably real ones.











*Cosmo horizons:  safe in early U given 
Bunch-Davies, safe in late U given that age 
of U of order 1/H.  Any residual effect, e.g. 
constraings on more exotic scenarios?

*Black hole horizons:

The longitudinal-spreading induced 
interactions as derived above are similar in 
amplitude to quasinormal modes.  These are 
expected to be seen in GW detectors (e.g. 
LIGO) in the ringdown signal from black hole 
or neutron star mergers.  Could there be 
string theoretic physics beyond GR to be 
derived?  (Interestingly, not a model building 
exercise -- just uses extent of fundamental 
strings, although so far restricted to weak 
coupling regime.)   

Early days but fun questions...




