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Abstract: The normal coordinate analysis has been performed for tho com-
plex [Mg(NH,)e]?* having an octahedral framowork struciure. Recently
roported wotopie shifts havo been used to dotermmo the psoudo-exuct foreo
constants and mesn asmplitudes of vibration with the help of point mass model
(PMM). Pseudo-exact force oonstants due to #*Mg/*°Mg isotoppe shifts aro
also employed to determine the mesn smphtiuder of vibration at rovmw ten-
porature, \
1. Introduction
Recently, Plus (1976) has studied the mirazed and Raman spectrs of many
substituted magnosium chloride hexa-ammmes, and measured the froquency
slutts for all active vibrational hands Ho has also jeported the vibrational
frequoncies and sotopic shifts for Mgl (L = NHy ND;)  Therefore it was
considered  worthwhile to compute the pseudo-cxaet force constanis for this
complex using point mass model m conjunction with isotopie shifts data
Psceudo-exact force constants thus obtamed havo been used to caleulute the
moan amplitudes of vibration at room temperature Using L matrx method
mesn amplitudes of vibration are also reported at 7' = 0, 298-15 and 500 K

2. Theoretical consideration

Tho octahedral XY, type system belongs to symmetry gioup, On, and the wix
vibiational modes are classified according to symmotry type as {ollows :
Lo = Ayg+-Bg+2F ut+Fog+Fou,

whore g and u reprosent gorade and ungerade modes that are Raman and infrared
active respectively But tho mode Fye is inactive in both and is determined
with the help of Wilson’s relation v; = /2y, if the bmary combination is not
permitted.

Force constant parameters are ovaluated, assuming (NH,) group as a point
mags and talung mto account the isotopic shifts, using the socular determinants
(Wison et al 1955) |GF—-AL| = 0. These symmetrized force constants have

* Dopartment of Physics, MM College, Modinsgar-201204

H20



Pseudo-exact force constants for [Mg (NH,)* 521

been used to evaluatc the clements of matrix using the Cyvm’s (1968) secular

determinants [ZG-1—AE| == 0 alongwith |EF~AAE] =0 m their usual
notations.

3. Results and Discussion

We have omployed hoavy atom substitution (2Mg/*Mg and '“N/®N) and H/D
substitution tochniques for the determination of pseudo-exact force constants
(Table 1). Toree constants obtained by heavy atom subsiitution techmgue are
in excellent agreement with cach other but H/D substitution techmque yields
values slightly higher then those due to heavy atom substitution {cchmque.
Howover, it s reported in literature (Duncan and Mills 1964, Thakur 1971,
McDowell and Goldblatt 1971, McDowell et al 1972: Mohan and Muiller 1972)
that heavy atom substitution technique yields better results owing to the small
frequency shifts comparod to H/D substitution technique  We have. therefore,
usod pseudo-exact lorce constants obtained on using Mg /*Mg isotopic shifts m
the determmation of mean amplitudes of vibradion st room temperature
(Lag. v = 00959 &, 1p...5 — 0-1408 & for hnear, and Ly...y == 0-1151 & for non-

Table 1. Joree constanis (mdyn/ﬁ) for the fiamoworks of [Mg(NH,)q ™.

Isotopme shalt

Foree e e = = e e A e e - - -

(‘ongtant, 2p19/%n1g 14a (164 H/D

. Symmetry force constants
1-126

13,(Ayg) 1126 1:149
Foo(Eg) 0592 0597 0-608
¥as(Fyu) 0-002-4:0-028 0-866-t 0-045 0934 4 0-017
Faa(Fin) - 0-2514 0032 —0-219 - 0199 —0-302 | 0068
Fra(F1u) 0124-0-016 011240113 0-152 | 0-044
13- (Fyp) 0-088 0089 0-091
Foo(Fou) 0-089 0-089 0-091

B. I'uternal force constants

1 ' 0-436 0-8190 0-861

for 0-088 0-088 0-080

Frr - 0:066 —0046 —0-072
Fre—1"ra - 0126 —0-100 —~0-151

1, —f"a 0-106 0:101 0-122

o0 —F"ua 0-009 0-006 0:015

£ty 0:009 0-006 0-015
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linear) The mean amphiudes of vibration at 7' = 0, 29816 and 500 K ovaluated
using L approximation mothod (Table 2) fairly agrec with these values and
thereforo point mass model can be successfully employed in the caso of such
complexes.

Table 2, Selected mean amplitudes (A) for |2*Mg(**NHjg)g

Distance "= 0K 298:16K 500 K
MgN | ooms 0-0894(0-0959) 0-1098
N N (Lmear) 00972 0-1479 (0-1409) 01871
N .N (non-

linvar) 0:0860 0-1151(0 1151) 01434

Values iu () are caleulated using psoudo-oxact force coustants for 2*Mg/2*Mg
shifts \
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