
III. The Bose Gas with Hard Coresin the Mean Field Limit

Hamiltonian
H = X

i

264 ~p2i2m + V (~ri)
375 + U0 Xi<j �(~ri � ~rj)

Hartree Approximation
	(~r1; : : : ; ~rN) = NY

i=1�(~ri)

�F [�] != 0

F [�] = h	jHj	i � �Nh�j�i

Hartree-Fock Approximation
	 = N1! � � �Nk!

N !
X

[�]2Sn
N1Y
i1=1 �"1(~r��1(i1)) � � �

N1+���+NkY
ik=N1+���+Nk�1+1�"k(~r��1(ik))



Calculation of F and its Variation
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Wavefunction of the Condensed State
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Gross-Pitaevski Equation
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Properties of the Harmonic Trap
Boundary of the Cloud
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Chemical Potential and Number of Particles
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