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The Entrance to Atom laser
udilﬂj‘

(Sl a5 S Aalaal (gaaal) Jad) J5l Al 5 303 Az (3 yha olda Wiay 8 Cas il
— S lalae SIS 5 (il 5 g (iS5 ) oAl i 3l saill ) 3 g 3l a3l e Bacinall
g_abq\jﬂ\ u\:&;m\_uﬂ ‘):m.d\ A.LJ.J:J\ M\JJ G ,a)s.u.n.d\ c_\\_aw).\...uﬂ u,q)l\ ‘_Aﬂ: RPN DY )...\aj\ é...n:\ﬂ\_\:u
(superconductivity and superfluidity) o delall

AL ElSaliall lbua & Gl a3 Sy g 50 Aales Aadleal 303 (5 )k Slaatial)
a&\.ﬁc_\.u dﬁ\@ﬁ@@)&uhh@uuﬂsd}md\j}jﬁ\ajhw\u.\m.u\-)}\
hu\JM)S)AS\M\jJ”‘\ﬂAJ\dWJMJhM\MM—&}ﬁMJ\&A&}&L&AO#\
u.\.uS)d\ u\dwbm,g\ Jﬁu\_q&ﬁ)mugs.g\_gdumﬁgﬂ\ u\).ﬁ‘)[\

il e Cp siasall @l 53 G Je i 5 silals SUEAT 25 ¢ A ) 5all) ClSialiny Ciua gl 1 5a)
) Al clalleall A8 jall Vol A Joa sill 5 silelgdl 138 alasiind g oadaliza 5 <l
(60 od alda (ol l€aalinn e Jgeandl b eansi ALl 238 8 Can )

Abstract

Is proposed in this work new numerical methods which deal with the
numerical solution of the time-dependent Gross-Pitaevskii equation (GPE) for
time evolution of the condensation (Bose-Einstein condensation BEC) and of the
time-independent GPE for stationary states. In all cases the characteristic feature
of vortex dynamics and interactions in superconductivity and superfluidity. The
numerical methods are improved which are developed to study GPE of rotating
BEC, this allows to develop for treating and solving the nonlinear Schrodinger
equation and computing the dynamics of BEC in a rotational frame giving new
results when compared with other methods and describe the dynamics of atom
laser, the interaction Hamiltonian is derived between the two-level atoms with an
electromagnetic field and then introducing the equations of motion. The present
mathematical treatment allowed obtaining the dynamics for any atom laser
system.
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