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The one-bit Deutsch problem How do we find out if a coin is fair?



fc : {top, bottom} → {head, tail} Fake (Constant) Fair (Balanced) f1 (x) = 0 f3 (x) = x f4 (x) = 1 − x f2 (x) = 1 (Top,Head ≡ 0, Bottom,Tail ≡ 1).



Single qubit Deutsch-Jozsa algorithm in a quantum dot – p. 3



Solving the Deutsch-Problem



Coin



Input (Top = 0) (Bottom = 1)



•



x



fc (x)



Classical Coin−o−meter



Output (Head = 0) (Tail = 1)



Classical algorithm: 2 runs needed.
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The Deutsch-Jozsa algorithm •



We can do better! (Only 1 run!) not |0> if f is balanced
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Original version of the Deutsch-Jozsa algorithm [Deutsch and Jozsa, Proc. Roy. Soc. London A 439, 553 (1992)] |0>
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Streamlined version of the Deutsch-Jozsa algorithm. [Collins et al. Phys. Rev. A 58 , 1633 (1998)] Single qubit Deutsch-Jozsa algorithm in a quantum dot – p. 5



Semiconductor Quantum Dots •



Quantum dots are mesoscopic systems in which electrons are confined in 3D.



Conduction Band



Eg2



Eg1



Exciton ground state Valence Band



Schematic level structure for a semiconductor quantum dot.



X-STM image of self-assembled InGaAs/GaAs quantum dots. [Liu et al., Phys. Rev. Lett. 84, 334 (2000)] Exciton excited state Single qubit Deutsch-Jozsa algorithm in a quantum dot – p. 6



Wavepacket Interferometry Far−Field PL setup
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Schematic diagram of the experimental setup.
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Experiment schematic [Bonadeo et al.,Science 282, 1473 (1998)] [Kamada et al., Phys. Rev. Lett.87, 246401 (2000)] [Htoon et al.,Phys. Rev. Lett.88, 087401 (2002)]
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DJ algorithm in a single Quantum Dot |0>
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ˆ Uˆf = −I, ˆ Uˆf = σˆz , Uˆf = −σˆz . Uˆf1 = I, 2 3 4 Quantum dot version of the single qubit DJ algorithm |1>
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Bloch vector evolution: Constant f
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Conclusions •



We used the ability to optically manipulate the excitonic state of a single semiconductor quantum dot to implement a 1-qubit version of the Deutsch-Jozsa algorithm. ◦ We implemented a simple quantum algorithm on a solid state system!



[cond-mat/0401226, to appear in Phys. Rev. B]



Single qubit Deutsch-Jozsa algorithm in a quantum dot – p. 10



























[image: Exciton dynamics of a single quantum dot embedded in ...]
Exciton dynamics of a single quantum dot embedded in ...












[image: Quantum Data Compression of a Qubit Ensemble]
Quantum Data Compression of a Qubit Ensemble












[image: Influence of Quantum Dot Dimensions in a DWELL ...]
Influence of Quantum Dot Dimensions in a DWELL ...












[image: Spin-polarized pumping in a double quantum dot]
Spin-polarized pumping in a double quantum dot












[image: Spin-polarized pumping in a double quantum dot]
Spin-polarized pumping in a double quantum dot












[image: Rammer, Quantum Transport Theory of Electrons in Solids, A Single ...]
Rammer, Quantum Transport Theory of Electrons in Solids, A Single ...












[image: Absorption characteristics of a quantum dot array ...]
Absorption characteristics of a quantum dot array ...












[image: quantum dot cellular automata pdf]
quantum dot cellular automata pdf












[image: A RADIX-2 FFT ALGORITHM FOR MODERN SINGLE ...]
A RADIX-2 FFT ALGORITHM FOR MODERN SINGLE ...












[image: Quantum Evolutionary Algorithm Based on Particle Swarm Theory in ...]
Quantum Evolutionary Algorithm Based on Particle Swarm Theory in ...












[image: Quantum Evolutionary Algorithm Based on Particle Swarm Theory in ...]
Quantum Evolutionary Algorithm Based on Particle Swarm Theory in ...












[image: SU(4) Fermi Liquid State and Spin Filtering in a Double Quantum Dot ...]
SU(4) Fermi Liquid State and Spin Filtering in a Double Quantum Dot ...












[image: SU(4) Fermi Liquid State and Spin Filtering in a Double Quantum Dot ...]
SU(4) Fermi Liquid State and Spin Filtering in a Double Quantum Dot ...












[image: Fermi Liquid State and Spin Filtering in a Double Quantum Dot System]
Fermi Liquid State and Spin Filtering in a Double Quantum Dot System












[image: theoretical modeling of quantum dot in a well infrared ...]
theoretical modeling of quantum dot in a well infrared ...












[image: Quantum Dot Encoding of Aptamer-Linked ...]
Quantum Dot Encoding of Aptamer-Linked ...












[image: Colloidal Quantum Dot Light-Emitting Diodes Employing.pdf]
Colloidal Quantum Dot Light-Emitting Diodes Employing.pdf












[image: Kondo quantum dot coupled to ferromagnetic leads - Semantic Scholar]
Kondo quantum dot coupled to ferromagnetic leads - Semantic Scholar












[image: Kondo quantum dot coupled to ferromagnetic leads - Semantic Scholar]
Kondo quantum dot coupled to ferromagnetic leads - Semantic Scholar












[image: Kondo quantum dot coupled to ferromagnetic leads]
Kondo quantum dot coupled to ferromagnetic leads












[image: Single-Radio Adaptive Channel Algorithm for Spectrum Agile Wireless ...]
Single-Radio Adaptive Channel Algorithm for Spectrum Agile Wireless ...












[image: Link-State & Ant-like Algorithm Behaviour for Single ...]
Link-State & Ant-like Algorithm Behaviour for Single ...












[image: Quantum Search Algorithm with more Reliable Behaviour using Partial ...]
Quantum Search Algorithm with more Reliable Behaviour using Partial ...















Single qubit Deutsch-Jozsa algorithm in a quantum dot






Outline. â€¢ The Deutsch-Josza algorithm. â—¦ The 1-bit Deutsch problem and its solution. â€¢ Experimental setup. â—¦ Semiconductor Quantum Dots. â—¦ Wavepacket interferometry. â€¢ The 1-bit Deutsch-Jozsa algorithm in a. Quantum Dot. â€¢ Conclusions. Single qubit Deutsch-Jozsa algorithm in a quantum dot â€“ p. 2 ... 






 Download PDF 



















 138KB Sizes
 1 Downloads
 254 Views








 Report























Recommend Documents







[image: alt]





Exciton dynamics of a single quantum dot embedded in ... 

chemical sensors.8 Moreover, high quality defect free NWs can be grown .... IV, this is due to a strong storage effect of ... (Color online) Inset: PL spectrum of a nanowire quan- tum dot ... charge is positive or negative, comparison with spectra of














[image: alt]





Quantum Data Compression of a Qubit Ensemble 

Oct 17, 2014 - Data compression is a ubiquitous aspect of modern information technology, and the advent of quantum .... discarded without information loss.














[image: alt]





Influence of Quantum Dot Dimensions in a DWELL ... 

aDepartment of Electrical and Electronic Engineering,. Bangladesh University of Engineering and Technology, Dhaka 100, Bangladesh. *e-mail: [email protected]. Abstractâ€” The absorption co-efficient of symmetric conical shaped InAs/InGaAs quantum dots-in-














[image: alt]





Spin-polarized pumping in a double quantum dot 

between single particle energy levels in the absence of the AC field. .... We investigate an alternative solution to the spin blockade of our double-dot device by ...














[image: alt]





Spin-polarized pumping in a double quantum dot 

four-particle states, with up to two opposite spin electrons per dot, we find a regime where the ..... [9] Kikkawa J M and Awschalom D D 1998 Phys. Rev. Lett. 80.














[image: alt]





Rammer, Quantum Transport Theory of Electrons in Solids, A Single ... 

Rammer, Quantum Transport Theory of Electrons in Solids, A Single Particle Approach.pdf. Rammer, Quantum Transport Theory of Electrons in Solids, A Single ...














[image: alt]





Absorption characteristics of a quantum dot array ... 

gap solar cell SC is limited to 41% as the cell voltage cannot be increased without eventually degrading the photocurrent.1 This can be exceeded by splitting the solar spectrum so that each junction converts a different spectral region. The addition 














[image: alt]





quantum dot cellular automata pdf 

Download. Connect more apps... Try one of the apps below to open or edit this item. quantum dot cellular automata pdf. quantum dot cellular automata pdf. Open.














[image: alt]





A RADIX-2 FFT ALGORITHM FOR MODERN SINGLE ... 

Image and Video Processing and Communication Lab (ivPCL). Department of Electrical and ... Modern Single Instruction Multiple Data (SIMD) microprocessor ...














[image: alt]





Quantum Evolutionary Algorithm Based on Particle Swarm Theory in ... 

Md. Kowsar Hossain, Md. Amjad Hossain, M.M.A. Hashem, Md. Mohsin Ali. Dept. of ... Khulna University of Engineering & Technology, ... Proceedings of 13th International Conference on Computer and Information Technology (ICCIT 2010).














[image: alt]





Quantum Evolutionary Algorithm Based on Particle Swarm Theory in ... 

hardware/software systems design [1], determination ... is found by swarms following the best particle. It is ..... â€œApplying an Analytical Approach to Shop-Floor.














[image: alt]





SU(4) Fermi Liquid State and Spin Filtering in a Double Quantum Dot ... 

Jun 28, 2002 - DOI: 10.1103/PhysRevLett.90.026602. PACS numbers: 72.15.Qm, 71.27.+a, 75.20.Hr. Introduction.â€”Quantum dots are one of the most basic building blocks of mesoscopic circuits [1]. In many re- spects quantum dots act as large complex ato














[image: alt]





SU(4) Fermi Liquid State and Spin Filtering in a Double Quantum Dot ... 

Jun 28, 2002 - In many re- spects quantum dots act as large complex atoms coupled ..... K , and the DD thereby acts as a perfect spin filter at T Ð˜ .... Summary.














[image: alt]





Fermi Liquid State and Spin Filtering in a Double Quantum Dot System 

Jan 17, 2003 - We study a symmetrical double quantum dot (DD) system with strong capacitive interdot ... semiconducting DDs with large interdot capacitance.














[image: alt]





theoretical modeling of quantum dot in a well infrared ... 

Theoretical modeling developed in the thesis give good description ..... FPAs application in thermal imaging, the three-dimensional confinement in QDs has many .... cost and the load of the sensor system, a problem which can be overcome by.














[image: alt]





Quantum Dot Encoding of Aptamer-Linked ... 

May 4, 2007 - the nanostructures and results in increased emission from quantum dots. ... Fax: 217-333-2685. ... surface by immobilized aptamers.21 In the presence of free target ..... This material is available free of charge via the Internet.














[image: alt]





Colloidal Quantum Dot Light-Emitting Diodes Employing.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Colloidal ...














[image: alt]





Kondo quantum dot coupled to ferromagnetic leads - Semantic Scholar 

Jul 18, 2007 - ferromagnetic leads, given that an external magnetic field6 or electric field7 gate voltage is ... dot under study, it is of big importance to search for alterna- ...... Finite temperature: Comparison with experimental data. In a recen














[image: alt]





Kondo quantum dot coupled to ferromagnetic leads - Semantic Scholar 

Jul 18, 2007 - Color online a Example of an energy- and spin- dependent lead DOS with an additional spin-dependent shift . To perform the logarithmic ...














[image: alt]





Kondo quantum dot coupled to ferromagnetic leads 

Jul 18, 2007 - dot under study, it is of big importance to search for alterna- tive possibilities for ... analytical methods by comparing the results predicted by them to the ...... Finite temperature: Comparison with experimental data. In a recent .














[image: alt]





Single-Radio Adaptive Channel Algorithm for Spectrum Agile Wireless ... 

network might be partitioned into many small fragments, each on a different dynamic ... wireless ad hoc networks operating in static spectrum en- vironments.














[image: alt]





Link-State & Ant-like Algorithm Behaviour for Single ... 

Telecommunication System Research Group ... gorithm for asymmetric best effort IP networks based ... ulate a similar version of this algorithm in three network.














[image: alt]





Quantum Search Algorithm with more Reliable Behaviour using Partial ... 

School of Computer Science. University of Birmingham. Julian Miller â€¡. Department of Electronics. University of York. November 16, 2006. Abstract. In this paper ...


























×
Report Single qubit Deutsch-Jozsa algorithm in a quantum dot





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















