
Quantum Gravity 
Observables and CMB/LSS 
Observations

Based on works (2008-present) with
Westphal, McAllister; Flauger;
Senatore, Zaldarriaga;
Dong, Horn; Dodelson, Torroba,Wrase...
as well as related works by Kaloper, Sorbo, 
Lawrence, Pajer, Easther, Peiris,  Xu, Roberts, 
Dubovsky, D'Amico, Gobbetti, Kleban, Schillo, 
Gur-Ari; Palti, Weigand, Wenren,Berg, Sjors, 
and MANY others
and the earlier N-flation scenario by 
Dimopoulos, Kachru, McGreevy, Wacker;...
cf recent reviews -- Burgess Planck Paris mting 
talk, Baumann/McAllister book, ES Les 
Houches '13, Comptes Rendus '15, TASI '15,...



Outline

*Brief review of UV sensitivity of (large-field) 
inflation observables, other IR connections
*Brief update on data (recent releases, 
current upgrades and near future forecasts)
--BKP effectively discovered a new 
parameter!  good for UV 
*Improving theory constraints
--Systematics of axion monodromy
--`Weak gravity conjecture' as a constraint 
on multifield Natural Inflation?
*Other phenomenological opportunities (or, 
numerology w/Planck data)





*Inflation not the thing at stake.  Strong 
connection to QG is (among other implications)







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



BICEP/Keck/Planck Joint analysis; slide from G. 
Efstathiou, March 2015 Eurostrings.













Variety of inflationary 
mechanisms in string theory













Is there a corresponding unbroken phase?



































w/Senatore, Flauger,...










