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English:  Although complex numbers are essential in mathematics, they are not needed to describe physical experiments, as those are expressed in terms of probabilities, hence real numbers. Physics, however, aims to explain, rather than describe, experiments through theories. Although most theories of physics are based on real numbers, quantum theory was the first to be formulated in terms of operators acting on complex Hilbert spaces. This has puzzled countless physicists, including the fathers of the theory, for whom a real version of quantum theory, in terms of real operators, seemed much more natural. In fact, previous studies have shown that such a ‘real quantum theory’ can reproduce the outcomes of any multipartite experiment, as long as the parts share arbitrary real quantum states. Here we investigate whether complex numbers are actually needed in the quantum formalism. We show this to be case by proving that real and complex Hilbert-space formulations of quantum theory make different predictions in network scenarios comprising independent states and measurements. This allows us to devise a Bell-like experiment, the successful realization of which would disprove real quantum theory, in the same way as standard Bell experiments disproved local physics.

	Date	
15 December 2021
	Source	
https://www.nature.com/articles/s41586-021-04160-4
	Author	
Marc-Olivier Renou, David Trillo, Mirjam Weilenmann, Thinh P. Le, Armin Tavakoli, Nicolas Gisin, Antonio Acín & Miguel Navascués




doi:10.1038/s41586-021-04160-4


Licensing

[image: w:en:Creative Commons]

[image: attribution]
This file is licensed under the Creative Commons Attribution 4.0 International license.

	You are free:
	to share – to copy, distribute and transmit the work
	to remix – to adapt the work


	Under the following conditions:
	attribution – You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.





https://creativecommons.org/licenses/by/4.0CC BY 4.0 Creative Commons Attribution 4.0 truetrue


Captions
EnglishQuantum theory based on real numbers can be experimentally falsified


Items portrayed in this file
depicts



Quantum theory based on real numbers can be experimentally falsified








copyright status



copyrighted








copyright license



Creative Commons Attribution 4.0 International








inception



15 December 2021








MIME type



application/pdf








DOI



10.1038/S41586-021-04160-4
















File history


Click on a date/time to view the file as it appeared at that time.


		Date/Time	Thumbnail	Dimensions	User	Comment
	current	02:44, 22 December 2021	[image: Thumbnail for version as of 02:44, 22 December 2021]	1,239 × 1,645, 6 pages (1.16 MB)	Koavf	Uploaded a work by Marc-Olivier Renou, David Trillo, Mirjam Weilenmann, Thinh P. Le, Armin Tavakoli, Nicolas Gisin, Antonio Acín & Miguel Navascués  from https://www.nature.com/articles/s41586-021-04160-4 with UploadWizard





File usage


The following 3 pages use this file:

	Q114109259
	Property:P356
	Property talk:P356




Metadata

This file contains additional information, probably added from the digital camera or scanner used to create or digitize it.


If the file has been modified from its original state, some details may not fully reflect the modified file.
	Publisher	Springer US
	Image title		Nature, doi:10.1038/s41586-021-04160-4


	Short title		Quantum theory based on real numbers can be experimentally falsified


	Author		Marc-Olivier Renou
	David Trillo
	Mirjam Weilenmann
	Thinh P. Le
	Armin Tavakoli
	Nicolas Gisin
	Antonio Acamp#x000ED;n
	Miguel Navascuamp#x000E9;s


	Software used	Springer
	File change date and time	16:25, 12 December 2021
	Date and time of digitizing	16:24, 12 December 2021
	Date metadata was last modified	16:25, 12 December 2021
	Copyright status	Copyrighted
	Identifier	doi:10.1038/s41586-021-04160-4
	Encrypted	no
	Page size	595.276 x 790.866 pts
	Version of PDF format	1.4



[image: ]

Retrieved from "https://www.wikidata.org/wiki/File:Quantum_theory_based_on_real_numbers_can_be_experimentally_falsified.pdf"


		

	





	Navigation menu

	
		

	
		Personal tools
	

	
		
			English
	Not logged in
	Talk
	Contributions
	Create account
	Log in


		
	



		
			

	
		Namespaces
	

	
		
			File
	Discussion


		
	



			

	
	
		English
	
	
		
		

		
	



		

		
			

	
		Views
	

	
		
			Read
	View on Wikimedia Commons
	Add local description


		
	



			

	
	
		More
	
	
		
		

		
	



			

	Search

	
		
			
			
			
			
		

	




		

	

	

	
		
	

	

	
		Navigation
	

	
		
			Main page
	Community portal
	Project chat
	Create a new Item
	Recent changes
	Random Item
	Query Service
	Nearby
	Help
	Donate


		
	



	

	
		Lexicographical data
	

	
		
			Create a new Lexeme
	Recent changes
	Random Lexeme


		
	




	
		Tools
	

	
		
			What links here
	Special pages
	Printable version
	Page information
	Get shortened URL
	Download QR code


		
	



	







	


		Privacy policy
	About Wikidata
	Disclaimers
	Code of Conduct
	Developers
	Statistics
	Cookie statement
	Mobile view
	Data access



		[image: Wikimedia Foundation]
	[image: Powered by MediaWiki]






