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HARTREEÄFOCKÄBOGOLUBOV METHOD
IN THE THEORY OF BOSE-CONDENSED SYSTEMS

V. I. Yukalov 1, 2, ∗, E. P. Yukalova 1, ∗∗

1 Joint Institute for Nuclear Research, Dubna
2 Instituto de Fisica de Sæao Carlos, Universidade de Sæao Paulo, Sæao Paulo, Brazil

The HohenbergÄMartin dilemma of conserving versus gapless theories for systems
with BoseÄEinstein condensate is considered. This dilemma states that, generally, a the-
ory characterizing a system with broken global gauge symmetry, which is necessary for
BoseÄEinstein condensation, is either conserving, but has a gap in its spectrum, or gap-
less, but does not obey conservation laws. In other words, such a system either displays
a gapless spectrum, which is necessary for condensate existence, but is not conserving,
which implies that it corresponds to an unstable system, or it respects conservation laws,
describing a stable system, but the spectrum acquires a gap, which means that the conden-
sate cannot appear. An approach is described, resolving this dilemma, and it is shown to
give good quantitative agreement with experimental data. Calculations are accomplished
in the HartreeÄFockÄBogolubov approximation.
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´¥¸É ¡¨²Ó´μ¸ÉÓ ¸¨¸É¥³Ò, ²¨¡μ § ±μ´Ò ¸μÌ· ´¥´¨Ö ¢Ò¶μ²´ÖÕÉ¸Ö, ÎÉμ Ì · ±É¥·¨§Ê¥É
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