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0 12.4333 7.58285  4.73017  4.07721 3.56137
1 13.5554 8.41921 5.69732  4.83464 4.23386
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9 -0.404298 1.701700 3.448900 3.591960  3.735720
10 -0.572438 1.643560 3.467290 3.689930  3.886720
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0 4.03449 895359 29.6189  27.4679 29.0007
1 11.6049  25.9150 85.4832  79.6411 84.2456
2 19.1753  42.8764 141.348 131.814 139.490
3 26.7456  59.8378 197.212  183.987 194.735
4 343160 76.7992  253.076  236.161 249.980
5 41.8864  93.7605 308.941  288.334 305.225
6 494568  110.722  364.805  340.507 360.470
7 57.0272 127.683  420.669  392.680 415.715
8 645976  144.645 476.534  444.853 470.960
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I[Y|(Nag) INI(Cl) IN(0F) INWI(Ny) I[H(NOY)

N

0 3.68815 0.62866  0.30859 0.14658 0.09247
1 11.9955 2.28850 1.06359 0.55325 0.36408
2 24.5468 5.10871 2.27526 1.27083 0.86499
3 40.6289 9.05928 3.89987 2.30608 1.61329
4 59.5473 14.0403 5.87902 3.64230 2.60660
5 80.7177 19.9301 8.15580 5.25260 3.83137
6 103.670 26.6080 10.6799 7.10709 5.26891
il 128.032 33.9629 13.4085 9.17643 6.89883
8 153.505 41.8964 16.3058 11.4334 8.70091
9 179.852 50.3228 19.3421 13.8535 10.6560
10 206.884 59.1681 22.4924 16.4150 12.7465
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Abstract

In this thesis we investigate the theory of quantum information systems in the
description of electronic and nuclear structures. One of the applications of the concepts
and techniques of information theory is in the atomic, molecular and nuclear structures
which will be discussed in both relativistic (Dirac equation) and nonrelativistic
(Schrodinger equation) cases here. Such a procedure, leads to the information entropy
of representation of relativistic and nonrelativistic systems which is a complementary
to energy representation arising from density functional and wavefunction theories. In
this procedure, the information concepts plays the most crucial role. The content of the
thesis are in summary as following. In first, having discussed the information concept,
some information measurements including standard deviation, Shannon entropy and
Fisher information, are introduced and their characteristics are analyzed. Also, these
measurements are studied for the nonrelativistic hydrogen (Coulomb potential) and
pseudoharmonic systems in three dimensions and the corresponding uncertainty
principles are obtained. In the following, the same measurements are determined in
Klein-Gordon equation and framework in Dirac relativistic framework. Furthermore,
the information measurements are investigated for time-dependent harmonic
oscillators (Log-periodic oscillators). In the end, the global information entropy
properties are studied for single-fermion systems. Next, the information entropy for a
nucleon in nucleus and a particle in a (pseudo) relativistic analytical model of

hypernucleus will be discussed.

Keywords: Standard deviation; Shannon entropy; Fisher information; Generalized uncertainty
principle; Relativistic system; Nonrelativistic system; Schrodinger equation; Klein-Gordon

equation; Dirac equation.
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