Gas de Bose-Einstein (Reichl-Huang)
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Gas de Bose-Einstein
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Gas de Bose-Einstein

o0 o 1
_ _ —5(54_,“)} _ L
(T Vo) = kT Y In |1 - (N) =" S
=0 =0
p> h2 k2
particulas libres: €= — = —— condiciones periédicas :  kyy oL = 2w ly y -
2m 2m —_— 7 7
‘ 2
L Akx,y,z =27 A(/.r‘//‘: = Akx,y,z = TA[.I'.VI/AZ

limite termodinamico : (N) muygrande <> V muygrande = p = hk continuas

| V vV
SO0 > [ s =5 [ & s

dependencia a través de ¢ = p?/(2m) :

3/2
S F0) AL AL AL S @/ dp P flp) = L2 V/de\/Ef(e)
14

h3 h3



Gas de Bose-Einstein
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Gas de Bose-Einstein
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Gas de Bose-Einstein

presion de vapor (curva cortada) :

ec. Clausius-Clapeyron :

discontinuidades en derivadas primeras de energia libre de Gibbs

— transicion de fase de primer orden
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Advanced information on the Nobel Prize in Physics 2001

Bose-Einstein Condensation in Alkali Gases_

1. Bose-Einstein Condensation

At the beginning of the twentieth century, the quantum nature of therm *%
electromagnetic radiation was a subject of intense interest. This was sp%
Planck’s discovery that the spectral distribution of light emerging from s
could be explained only if the radiators emitting the energy occurred in
states. This induced Albert Einstein to conclude in 1905 that it was the
that was created and converted in bursts of energy; these bursts are ligt
were later to be called photons. The vision of such discrete energy pacl

1960s : laseres —  para enfriar (1975)

... desplazamiento Doppler ... MOT (trampa magneto-0Optica)

1995 : primer condensado Rba 170 K Cornell-Wiedmann Ketterle
(JILA) (MIT)

1997 : Nobel para Cohen-Tannoudji - Philips por métodos de enfriamiento 109K



Gas de Bose-Einstein
BEC :

trampas Opticas —  “redes Opticas” ( optical lattices )
(s6lido que puede configurarse )

superconductividad : pares de e~ fuertemente correlacionados
coherencia —  resistividad eléctrica nula

transicion conductor-superconductor ~ BEC
computacion cuantica : muchos g-bits en el mismo estado inicial
laseres atomicos (coherencia)

exciton-polariton lasers - spasers transicion de Berezinskii-Kosterlitz-Thouless



