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The calculations of the I-normalized Shannon entropy ol Hartree-Fock electron densily, S and its varialtio with the aumber of
electrons, [9S, XrJNI are reported for He-Xe atoms in the ground states. The N vanation is -.Imwn as related to the Fakui function ol the
density llll‘ILlil‘lI‘l.ﬂ theory and it becomes identically equal (o zero if the electron density in N-electron system s deseribed by the
homogeneous electron gas,

During the recent years, the Shannon information Table | - The results of 1-normalised Shannon entropy, S, and it

entropy of electronic density, p(r), defined as denvative with respect to N for He - Xe using HF densitics. All
quantities 1n a.u.

-[p(r) In p(r) dr i z Atom  State S, as, /N

2.0 He 'S 2.60K D713

3.0 Li ‘8 3.701 1.703

has been used in the analysis of several chemical and 4.0 Be 'S 3.624 £.990)

physical phenomena' ', Substituting in Eq.(1), p(r) /N, 23 2 ‘I}: :‘l’:;: 3:72

instead of p(r) defines the l-normalised entropy, Sq, ?‘.ﬂ N i 2802 0.485

which is related to Sn according to 8.0 0 ip 7 550 0.415

_ 9.0 F p 2.200 0.298

Sy=(SyN +In N -2 100 Ne 'S 2.055 0.321

The quantity S_is usually positive. In this communi- :l?} :1“ '2 323“’ :i:?i

p . et % . soop &y 2 b £.34) s\ b

(..dlIO‘I'I we report on an interesting property of .tl‘u de 13.0 Al p 9 446 0.529

rivative {BSHIBN)Z for N -electron systems. On differen- 14.0 Si P 2419 0.403

tiating S, with respect to N, we obtain 15.0 P 1S 2,334 0.573

16.0 b} 'P 2294 (.32%

IHSI‘/F)N Jy . -(1IN%) S, -(1/N) J.(aﬂf(_}N}z Inpiridr A3 17.0 Cl p 2999 0.260)
18.0 'S 2.134 2

For a homogeneous electron gas, [dp/dN], = p(r)/N 19.0 :r 1 5 im 342:‘

which reduces Eq. (3) to [dS /IN],= 0. 200  Ca 'S 2,363 0.399

; : i : 210 Se D 2.29% 0.290

Th‘e quantity [Bp(r)\ﬁN]z.m equation (3) defines the il | | TS a5 2516 G357

Fukui function'' - the chemical reactivity parameter in 230 vV i 5 135 0.258

the density functional theory"™. Thus, Eq. (3) provides a 240  Cr S 1.956 0.269

connection between an important reactivity paramezer 25.0 ;‘[“ 'S 1.953 0.199

L - o Y ¥ 20.0 [ D 1.852 0.210

and the Shannon entropy of electron density. 370 & e 1800 05510

We have used a modified Hartree-Fock 86 code'' and 280 Ni T 1718 0.210

s v SOPPITI L 29.0 Cu ] 1.563 ).294

obtained the numerical HF wave functions for He-Xe 30.0 Zn s iesr ones

atoms in the ground state. These wave functions have 31.0 Ga p | 574 0.27%

been used to calculate Sy, and (E)SHIBN}{ as given by Conid....




FAZAL ¢t al. - SHANNON ENTROPY OF 1-NORMALISED ELECTRON DENSITY 49

Table 1 - The results of 1-normalised Shannon entropy, S, and its
denvative with respeet to N for He - Xe using HF densities. All
quantities in wu. (Contd... )

Z Alom Stale 5, a8, [ON
32.0 Ge ‘P 1568 0.230
33.0 As 'S 1.550 (.222
34.0 Se ‘P |.534 0.205
5.0 Br ip 1.511 (0.174
36.0 Kr 'S |.481 (0176
37.0 Rb N 1.576 (1,286
38.0 Sr 'S 1.621 (0.252
39.0 Y D 1614 (.206
40.0 Vi 'F 1.595 (L1I8G
41.0 Nh ‘D 1.525 0.191]
42.0 Muo 'S 1.491 0.179
43.0 Te L. 1.508 0. 168
44.0 Ru T |.431 0.166
45.0 Rh F 1.396 0.160
46.0 Pd 'S 1.305 (0.155
47.0 Ag S |.324 0.20)2
48.0 Cd 'S 1.331 (.185
49.0 In P 1.352 0192
50.0 Sn P 1.357 0.175
51.0 Sh 'S 1.355 0.161
52.0 Te ‘P 1.353 (.15
53.0 | P 1.347 (.143
54.0 Xe 'S 1.336 00.135

Eqs(1)-(3), respectively. In each case. we calculated S|
corresponding to N = 0.land estimated the derivative
(dS, /dN), as numerical difference. The electron occupa-
tion was changed in the outermost orbital for each atom.
Our results are presented in Table 1. Interestingly, the
isonuclear variation with N of SrI attains a minimum at
the halogen atoms. Within the local plasma model™ Ho
et al.” have shown that S, can be used directly to esti-
mate the mean excitation energy in the cases of H-Ar
atoms. The present calculations can be used to carry out
similar calculations in the cases of K-Xe atoms.
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