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: a point for which the ground
(bound) state becomes absorbed or degenerate
with the continuum




In statistical mechanics, the finite size scaling
method provides a systematic way to extrapolate
Information obtained from a finite system to the

thermodynamic limit



















In the present approach, the finite size corresponds not to the
spatial dimension, as in statistics, but to the number of elements
In a complete basis set used to expand the exact eigenfunction of a
given Hamiltonian.

(Variational Calculations)




The FSS ansatz

The curves intersect at the critical point




Hamiltonian

Basis Set

Where Is the Laguerre polynomial of degree
n and order 2 and are the spherical harmonic
functions of the solid angle







The main 1dea 1s to use Gaussian basis sets to do FSS calculations
for large atomic and molecular systems.

The basis-set 1s an over-complete set of Gaussian functions:

Where C;, are the normalization constants and Pis a free

parameter.




Gaussians

Slater

0.82 0.84
A




*—— (Gaussian
«—-= Slater (ref. [2])




e—e (Gaussian
== Slater (ref. [2])
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«» Hamiltonian:

+» Basis Set:

s+ Hamiltonian Matrix:

“+ Renormalization Equation:
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Shannon proposed that the information entropy for a system
with a continuous probability distribution P(x) in one dimension
could be characterized as

Shannon information entropy for electronic charge distribution
p(r) 1s given by

S measures the delocalization or the lack of structure in the
respective distribution.
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» Do doubly charged negative atomic ions exist

In the gas phase”

» What is the smallest object that can bind two
extra electrons?
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Consists of a charge q at the origin and two charges —q/2 at
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Where IE is the variational parameter used to optimize the numerical results

and is the Legendre polynomial of order 1.
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Critical parameters for stability of atomic anions in super-intense laser fields
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C 2.6 300 1.3 as
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max(ote X)) 3 8 1.3 640 - 130
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? I. and C denote linear and circular polarization, respectively. Data pertain to @ = S5eV.



i |
Classical Quantum
T I Voo Voo

Phase Transitions Phase Transitions

Free Energy T — 0
F(K)=-KgT log(2) Ground State

4 v

£~ (-20)”

3 3

mSize S% Finite Size S@

Thermodynamic Limit Number of Basis Functions

M

L J ¥













