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Many new and exotic phenomena were observed in exotic nuclei such as the neutron or proton
halos, the neutron skin, the changes of nuclear magic numbers, etc.. In halo nuclei, the extremely
weakly binding property leads to many new features, e.g., the coupling between the bound
states and the continuum due to pairing correlations and the large spacial density distribution.
Therefore one must consider properly the asymptotic behavior of nuclear densities at large r
and treat self consistently the discrete bound states, the continuum and the coupling between
them in order to give a proper description of the halo phenomenon. This has been achieved by
solving the non-relativistic Hartree-Fock-Bogoliubov (HFB) [1] or relativistic Hartree Bogoliubov
(RHB) [2, 3] equations in the coordinate (r) space which could take into account the mean-field
effects of the coupling to the continuum.

Since most of the known nuclei are deformed, deformation effects play very important roles in
exotic nuclear structure. For example, whether or not there exist deformed halos and what new
features are expected in deformed exotic nuclei are very interesting questions [4–9] which could be
answered by the deformed counterparts of the HFB or RHB models in the r space. Nevertheless
for deformed nuclei, to solve the HFB or RHB equations in the r space becomes much more
sophisticated and numerically very time consuming. In Ref. [10] the Woods-Saxon basis was
proposed as a reconciler between the harmonic oscillator basis and the r space. The Woods-Saxon
wave functions have more realistic asymptotic behavior at large r than the harmonic oscillator
wave functions do. This basis has been used in more complicated situations, e.g., in the description
of exotic nuclei where both deformation and pairing have to be taken into account [11, 12]. In
this talk we will present some results of the deformed relativistic Hartree Bogoliubov model in
a Woods-Saxon basis. The emphasis will be put on one of the interesting deformation effects in
exotic nuclear structure—the halo phenomenon in deformed drip line nuclei.
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