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Wigner lattice



Philippe Leininger 26.03.2007



1934: E. Wigner predicts a liquid → solid transition in the 3D Fermi system at low densities



1971: R. S. Crandall and R. Williams noted that an analogous phase transition occur in the classical 2D electron system at high electron areal density



Wigner crystal



Origin of the crystallization Classical gas The lower the particle density is the less important will be interparticle interactions for the properties of the gas Homogenous electron gas The lower the particle density is



the interparticle Coulomb interaction becomes more important.



The behavior of the electron gas therefore depends on V/Ek At low density: V overcomes Ek - the electrons rearrange themselves in order to minimize the coulomb energy



Wigner crystallization (WC)



Description with a jellium model Homogeneous gas in a fixed uniform background of neutralized positive charges



r0



(r)



●e-



- Potential energy



⎛ 3e 2 3e 2 ⎞ ⎟⎟ V (r) = ⎜⎜ − ⎝ 5r0 2r0 ⎠



Wigner-seitz cell (radius r0) electronic density ns= 3/(4пr03)



⎛ 3e er 2 ⎞ − 3 ⎟⎟ ϕ (r) = ⎜⎜ ⎝ 2r0 2r0 ⎠



- Kinetic energy (zero point energy) parabolic potential well → isotropic harmonic oscillator 1/ 2



Ecrystallization



⎞ ⎛ ⎜ 3 1.8 ⎟ =⎜ − ⎟ 3 / 2 r ⎜r s ⎟⎠ ⎝ s



kinetic energy



⎛ e2 ⎞ ω = ⎜⎜ 3 ⎟⎟ ⎝ mr0 ⎠ for one electron



rs = r0/aB



potential energy



high densities rs → 1 kinetic energy dominates low densities rs → ∞ Coulomb repulsive potential dominates critical density: rs ~ 20 - 100



⎛3 ⎞ Ek = ⎜ hω ⎟ ⎝2 ⎠ aB Bohr radius r0 half of the average electronic separation



free like electron behavior electron crystallization



Electron crystallization in a 2-Dimensionnal electron gas rf electric field



Wigner crystal



→ resonance (ripplons)



π 1/ 2 ρ 1/ 2 e 2 V →Γ= Ek k BT



ρ electron density T system temperature



Γ 100 V dominates : liquid → solid transition Solid-liquid phase boundary



ρ = 4.4 × 108 cm-2 R: Real part of the impedance resonant peak when T < 0.457 electron crystallization when T t1 (63 meV), U ~ 3.8 eV, V = 1.5 eV (WL criterion)



- Peak at qw= 1.2π and 0.8π (WL modulation with x=3/5) - qw remains until t2 = 4t1 long-range Coulomb interaction control the structure - WL correlation persists up to ~ 580 K consistent with experiments



Heisenberg model: HHeis = 1/2∑ j(Ri - Rj)Si·Sj



- Different behavior: x=1/2 (J’ frustrated), x = 3/5 (no frustration) - High T: X(T) controlled by individual spin - Low-T: interplay of small J1eff between effective spins (resulting from WL order) and the interchain interactions (j’) P. Horsch et al. PRL 94, 076403 (2005)



Conclusions



- Difficult to detect experimentally a Wigner Cristal - Observation of a WC in 1D and 2D but never in a 3D electron system - Current research concentrates on 1D chain compounds



References Introduction to Wigner crystallization: - Introduction to Condensed Matter Physics Vol. 1, F. Duan, World Scientific - Physics Today December 1990, p17 Theory: - E. Wigner, Phys. Rev. 46, 1002 (1934) - Microscopic Theory of Semiconductors: Quantum Kinetics, confinement and lasers, S. W Koch, World Scientific - Yu. P. Monarkha et al. Physics Reports 370, 1-61 (2002)



























des documents recommandant







[image: alt]





LEININGER Philippe 

Post-doctorat dans le dÃ©pt. de B. Keimer Ã  l'Institut Max-Planck pour la recherche en ... â€œPressure-induced f-electron delocalization in the U-based strongly ...










 


[image: alt]





LEININGER Philippe 

carbon nanotubesâ€�. 1997 â€“ 2001. University Louis Pasteur, Strasbourg, France. Bachelor Degree Physical Chemistry. Teaching experience. 2005 - 2006.










 


[image: alt]





Dielectric properties - Philippe Leininger 

angle dependent j. 1. FM j. 2. AFM. Cu. O. Ferroelectricity and magnetism â‰  origin. â†’ Weak magnetoelectric ... No electrical phase transition below T. N. P âˆž e.










 


[image: alt]





Philippe Leininger 23.07.2007 Thermoelectric figure-of-merit 

V/K). Temperature (K). â€¢ Large thermopower in Na. 0.5. CoO. 2. ~10 times Sommerfeld value at 300 K. â€¢ Low resistivity. â€¢ Low mobility (13 cm2/V at 300 K). 0. 100.










 


[image: alt]





Philippe Croizon 

taire puis je suis entrÃ© Ã  la Fonderie du Poitou en tant que mÃ©tal- lurgiste. En parallÃ¨le ... disais que je n'allais pas rester comme Ã§a toute ma vie. Croi zon ... J'Ã©tais devenu une personne ... d'espoir, j'ai envoyÃ© un message stupide du ge










 


[image: alt]





Philippe ATLAN 

R&D, Baxter Healthcare â€¢ Management of Clinical Research activities ... specialised in gastroenterology and nutrition with International clinical and research ...










 


[image: alt]





Philippe IROS'11 v8 - Philippe Morignot .fr 

Mar 28, 2011 - with an A.I. task planner, to represent these scenarios in a high level language and to ... there are many scenarios which would have to be manually written in real ..... 01/08/2008-03/08/2008, Munich, Germany. [21] V. Vidal, H.










 


[image: alt]





Philippe Poutou 

Philippe Poutou est le 6e des candidat-e-s Ã  Ãªtre Cap de rÃ©pondre au dÃ©fi lancÃ© par Romy, une petite fille de 8 ans, et les jeunes Ambassadeurs de ONE. Voici l'analyse en dÃ©tail de sa rÃ©ponse. Philippe Poutou est le quatriÃ¨me candidat Ã  pren










 


[image: alt]





Philippe Giabbanelli 

Conducted fundamental research on modelling using techniques such as cellular automata. .... International Journal of Information Technology and Decision Making. Journal of Artificial ... Peer-reviewed book chapters and bibliographies (2).










 


[image: alt]





Philippe GAUTRON 

definition of the conceptual model for building these applications ... prototyping of a distributed UNIX on top of this layer: definition of interfaces between the.










 


[image: alt]





Liasse fiscale PHILIPPE MANUTENTION 

1 196 131. 13 662 777. 835 048. 4 977 270. 552 792. 7 771 632. 1 196 131 .... TR. TU. Provisions pour reconstitution des gisements miniers et pÃ©troliers *.










 


[image: alt]





PHILIPPE MORIGNOT EDUCATION COMPETENCIES 

Graphical Environments : X/Motif, basics of ILOG VIEWS .... Consultant in optimization. Scheduling the test campaign of L'OREAL products (ILOG SCHEDULER).










 


[image: alt]





REBIZZI Philippe JeanÂ«Michel 

Man'sieMR I, nÃ©loi 14.12.1960 Ã  Paris 10â€œâ€œ; de natioÃ±aIiÃ¤-Ã©frmmaiso. demeurant _ _ '. 'reprÃ©SontÃ© par Me CIâ€”IIâ€”IW FrÃ©dÃ©ric, avocat au barreau de PARÃ�S .










 


[image: alt]





Alban_VERGNAUD_ICINCO_2013_Doctoral ... - Philippe Lucidarme 

model a plasma assisted chemical vapour deposition processâ€�, Inverse Problems in Science and. Engineering, Vol. 15, nÂ° 5, pp. 489-515. Silva Neto A.J, Ã–zisik ...










 


[image: alt]





Lac Philippe Lac Mousseau 

15 nov. 2018 - Daily passes: For sale online, at trail access points (parking lots) and the Visitor Centre. GatineauPark.gc.ca. À chacun son sentier.










 


[image: alt]





IIAS'13 Philippe Morignot 

which includes the available sensori-motor control loops of the robotic agent. ... has been proposed for intelligent transportation systems, such as automated cars in ... for later computing the detailed voltage to give to electrical effectors (e.g. 










 


[image: alt]





Site Philippe BECKEL 

Word, Excel,Powerpointâ€¦ Electronic: Microcontrolor, CAO,. Management: Gantt, Pert, MS Projectâ€¦ Languages skills: English. German : basics. Spanish : basics.










 


[image: alt]





bridge - Philippe Coutant 

Majeure cinquiÃ¨me - Meilleure mineure. - 2 Majeur faible. - 2â™§ fort indÃ©terminÃ© - relais Ã  2â™¢. - 2â™¢ forcing de manche. - 1 SA 15 - 17,5 H. Texas et Stayman. - 2 SA ...










 


[image: alt]





Invitation to - Philippe Berger 

all over the world who are working in the educational field. The idea is that every guest ... The official tourist website: www.goteborg.com. The city of GÃ¶teborg: ...










 


[image: alt]





Untitled - Jean-Philippe Goude 

Escalle. The concert's programme includes pieces from different CDs and film music, which have been rewritten and adapted for the Ensemble especially for the ...










 


[image: alt]





CV Jean Philippe GoudroyeSITE2 

A BOUT PORTANT de FRED CAVAYE / INSPECTEUR DE POLICE (2010). LES DIAMANTS DE LA VICTOIRE de VINCENT MONNET / LE PREMIER BLESSE ...










 


[image: alt]





ocl ... - Philippe Morignot 

Feb 8, 2012 - Constraint Satisfaction Problems (CSPs). â€¢ UML / OCL. â€¢ Principles for using ... Cost f: Constraint Satisfaction and Optimization Problem (CSOP).










 


[image: alt]





curriculum vitae _ philippe meier 

1983-1993 ActivitÃ© professionnelle d'architecte naval, en association avec S. Schmidt. 1984-1985 ... 1994-1996 Chantier naval, Tannay, Vaud. 1994-1996 ...










 


[image: alt]





curriculum vitae _ philippe meier 

1983-1993 Practising naval architect, in association with S. Schmidt ... Set up the Â« meier + associÃ©s architectes Â», practice in association with Ariane Poncet, ...










 














×
Report Philippe Leininger 26.03.2007





Your name




Email




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





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



