
Spe
tral Properties of Con�ned SystemsD. Bieli�nska-W�a_z1;2, J. Karwowski2 and G. H. F. Dier
ksen11Max-Plan
k-Institut f�ur Astrophysik,D-85741 Gar
hing bei M�un
hen, Germany2Instytut Fizyki, Uniwersytet Miko laja Kopernika,ul. Grudzi�adzka 5, 87-100 Toru�n, PolandAdvan
es in semi
ondu
tor te
hnology during the last two de
ades has allowed to 
reate verysmall spatial stru
tures, so 
alled quantum dots and wires, for whi
h the quantum stru
tureis resolvable. Quantum dots, also known as arti�tial atoms, may be modelled by 
on�ningele
trons into an external potential. Similarly, foreign atoms and mole
ules embedded intoliquid helium and helium droplets, into fullerenes and into zeolites may be modelled by 
on�ningatoms and mole
ules into an appropriate external potential. A review about theoreti
al studiesof spatially 
on�ned quantum systems has been given by Jask�olski [1℄. A rather 
omplete listof re
ent studies of spatially 
on�ned atoms has been published by Connerade [2℄. Most ofthese studies are 
on
erned with one-ele
tron systems or with many-ele
tron atoms des
ribedat the Hartree-Fo
k level. In the majority of the studies an in�nite re
tangular potential wellor wells for whi
h the potential is in�nite outside of a 
ertain range have been used. Very littleis known about the in
uen
e of the ele
tron 
orrelation and the form of the 
on�nement on theproperties of 
on�ned system.In this work we apply standard quantum-
hemi
al models like the Hartree-Fo
k (HF), the
ouple 
luster (CC) and the 
on�guration intera
tion (CI) method to study the e�e
ts of thespatial 
on�nement of atoms. The 
on�nement is modeled by an external one-parti
le potential.The 
al
ulations are performed using, among others, the OpenMol Program [3℄. In parti
ular,we analyze the dependen
e of the nu
lear 
harge and of the ele
tron intera
tion on the positionof the energy levels when the atom is subje
t to various external potentials [4℄. We also studythe transition from the weak 
on�nement regime, when the spe
i�
 properties of an atom areonly slightly 
hanged by the 
on�nement to the strong 
on�nement regime, when the 
on�ningpotential dominates and the atom looses its spe
i�
ity be
oming nearly a quantum dot.Referen
es[1℄ W. Jask�olski, Pys. Rep. 271,1 (1996).[2℄ J. P. Connerade, V. H. Dolmatov and P. A. Lakshmi, J. Phys. B: At. Mol. Opt. Phys. 33, 251(2000).[3℄ G. H. F. Dier
ksen and G. Hall, Computers in Physi
s 8, 215 (1994).[4℄ D. Bieli�nska-W�a_z, J. Karwowski and G. H. F. Dier
ksen, \Quantum Chemistry of Con�ned Sys-tems: Con�ned Two-Ele
tron Atoms", in preparation.


