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Abstract:

In this talk I will do three things. First, I will outline the conditions under which the interaction rate of inelastic processes with a
system  consisting  of  N  targets  scales  as  N^2.  Second,  I  will  present  computations  of  interaction  rates  for  several  weakly
interacting  particles,  including  the  Cosmic  Neutrino  Background  and  QCD  axion  dark  matter,  and  will  explain  the  underlying
physics. Third, I will introduce new quantum observables that do not rely on net energy transfer, but can still extract these N^2
effects.  This  talk  will  not  address  a  concrete  experimental  proposal,  but  the  effects  presented  may  point  to  a  new  class  of
table-top and ultra-low threshold particle detectors.

Pirsa: 24090187 Page 1/63



Pirsa: 24090187 Page 2/63



Pirsa: 24090187 Page 3/63



Pirsa: 24090187 Page 4/63



Pirsa: 24090187 Page 5/63



Pirsa: 24090187 Page 6/63



Pirsa: 24090187 Page 7/63



Pirsa: 24090187 Page 8/63



Pirsa: 24090187 Page 9/63



Pirsa: 24090187 Page 10/63



Pirsa: 24090187 Page 11/63



Pirsa: 24090187 Page 12/63



Pirsa: 24090187 Page 13/63



Pirsa: 24090187 Page 14/63



Pirsa: 24090187 Page 15/63



Pirsa: 24090187 Page 16/63



Pirsa: 24090187 Page 17/63



Pirsa: 24090187 Page 18/63



Pirsa: 24090187 Page 19/63



Pirsa: 24090187 Page 20/63



Pirsa: 24090187 Page 21/63



Pirsa: 24090187 Page 22/63



Pirsa: 24090187 Page 23/63



Pirsa: 24090187 Page 24/63



Pirsa: 24090187 Page 25/63



Pirsa: 24090187 Page 26/63



Pirsa: 24090187 Page 27/63



Pirsa: 24090187 Page 28/63



Pirsa: 24090187 Page 29/63



Pirsa: 24090187 Page 30/63



Pirsa: 24090187 Page 31/63



Pirsa: 24090187 Page 32/63



Pirsa: 24090187 Page 33/63



Pirsa: 24090187 Page 34/63



Pirsa: 24090187 Page 35/63



Pirsa: 24090187 Page 36/63



Pirsa: 24090187 Page 37/63



Pirsa: 24090187 Page 38/63



Pirsa: 24090187 Page 39/63



Pirsa: 24090187 Page 40/63



Pirsa: 24090187 Page 41/63



Pirsa: 24090187 Page 42/63



Pirsa: 24090187 Page 43/63



Pirsa: 24090187 Page 44/63



Pirsa: 24090187 Page 45/63



Pirsa: 24090187 Page 46/63



Pirsa: 24090187 Page 47/63



Pirsa: 24090187 Page 48/63



Pirsa: 24090187 Page 49/63



Pirsa: 24090187 Page 50/63



Pirsa: 24090187 Page 51/63



Pirsa: 24090187 Page 52/63



Pirsa: 24090187 Page 53/63



Pirsa: 24090187 Page 54/63



Pirsa: 24090187 Page 55/63



Pirsa: 24090187 Page 56/63



Pirsa: 24090187 Page 57/63



Pirsa: 24090187 Page 58/63



Pirsa: 24090187 Page 59/63



Pirsa: 24090187 Page 60/63



Pirsa: 24090187 Page 61/63



Pirsa: 24090187 Page 62/63



Pirsa: 24090187 Page 63/63


