Gas de Bose-Einstein (Reichl-Huang)
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Gas de Bose-Einstein
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Gas de Bose-Einstein
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Gas de Bose-Einstein
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Gas de Bose-Einstein
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Gas de Bose-Einstein
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Gas de Bose-Einstein
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Gas de Bose-Einstein
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Muy bajas temperaturas
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frenado por retroceso de fotones (deceleration by photon recoil)



Muy bajas temperaturas

mediante 6 laseres combinados
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Optical

absorcién / excitacidon / emision molasses

(limitacion tecnoldgica)
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Muy bajas temperaturas

“trampas magneto-opticas”

Demtréder: "Atoms, molecules and photons"

desdoblamiento Zeeman x B



Condensacion de Bose-Einstein

1924-1925 : Bose y Einstein predicen condensacion
He superfluido : ¢ bosones ?

< transicion de fase a 2,17 K “transicion lambda”

1995 : primera comprobacién Observation of Bose-Einstein Condensation
in a Dilute Atomic Vapor
experimental M. H. Anderson, J. R. Ensher, M. R. Matthews, C. E. Wieman,*
E. A. Cornell
A Bose-Einstein condensate was produced in a vapor of rubidium-87 atoms that was
Science 269 (1 995) 198 confined by magnetic fields and evaporatively cooled. The condensate fraction first

appeared near a temperature of 170 nanokelvin and a number density of 2.5 X 102 per
cubic centimeter and could be preserved for more than 15 seconds. Three primary
signatures of Bose-Einstein condensation were seen. (i) On top of a broad thermal velocity
distribution, a narrow peak appeared that was centered at zero velocity. (i) The fraction
of the atoms that were in this low-velocity peak increased abruptly as the sample tem-
perature was lowered. (iii) The peak exhibited a nonthermal, anisotropic velocity distri-
bution expected of the minimum-energy quantum state of the magnetic trap in contrast
to the isotropic, thermal velocity distribution observed in the broad uncondensed fraction.

Fig. 1. Schematic of the apparatus. Six laser
beams intersect in a glass cell, creating a magne-

. " q
Fig. 2. False-color images display the velocity distribution of the cloud (A) just  with thermal equilibrium. The condensate fraction (mostly blue and white) is
before the appearance of the condensate, (B) just after the appearance of the elliptical, indicative that it is a highly nonthermal distribution. The elliptical pattern



