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At several international conferences during the past year – in America, the United Arab Emirates, 
Germany, the Czech Republic, and Russia – the authors spoke at great length with active researchers in 
quantum optics and related areas, seeking out what are perceived to be the most fundamental questions 
now confronting science and technology. For example, at last January’s PQE conference in Snowbird, 
Rainer Weiss generously spent several hours outlining potential future developments in gravitational 
wave astronomy, and how they promise dramatic new understanding of many features of the universe. 
He then wrote the first section in an ambitious paper coauthored by many other leading experts [1], 
which was completed not long before he was awarded the 2017 Nobel Prize in Physics (with two of his 
LIGO collaborators). A typical question is “What will gravitational wave astronomy reveal about 
neutron stars?” In February, at the conference on Frontiers in Theoretical and Applied Physics in the 
United Arab Emirates, more discussions led to a series of further questions, seen from a different set of 
perspectives. A typical question was “Can we control and optimize aspects of weather systems like 
rainfall?” At the Fest for Wolfgang Schleich in Ulm and at the conference on Frontiers of Quantum and 
Mesoscopic Thermodynamics in Prague, there were lively discussions which will lead to a second 
paper now in preparation [2], with questions like “Will 3D printing be used to produce life?”, “What 
revolutionary new ideas will result from quantum computing and information in biology, chemistry, 
materials science, and astrophysics?”, “Are Hawking and Unruh temperatures essentially the same 
thing?”. John Goodenough, principal inventor of the lithium ion battery, contributes “What are the 
ultimate limits to battery technology?” In Russia, the participants displayed the same high level of 
intellectual curiosity as Vitaly Ginzburg when he composed his classic lists of scientific questions. In 
this talk we will discuss a sample of the questions gathered during this year-long “physics odyssey”. 
 
[1] G. Agarwal et al., “Light, the universe, and everything – 12 Herculean tasks for quantum cowboys 
and black diamond skiers”, J. Mod. Opt. (in press). 
[2] A. Atala et al., “20 questions for the future of science — a ‘musical score’ featuring many voices”, 
in preparation.  

 
	  	  
A	  prescient	  2004	  toast	  by	  	  
Marlan	  Scully,	  to	  the	  achievements	  	  
of	  recent	  Nobel	  Laureate	  Rai	  Weiss	  
and	  his	  colleagues,	  who	  have now	  
introduced	  the	  era	  of	  gravitational	  
wave	  astronomy. 
	  
	  
	  
	  
 


