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with a D, site symmetry for the azide ion, but the spectra of barium azide'®?
suggest the presence of an asymmetric azide ion in the unit cell.

The vibrational spectra of a number of dicyamde complexes have been
reported. The vibrational spectra of potassium copper(1) dicyanide'®! indicate a
non-lincar structure for the Cu(CN); ion. The vibrational spectra of thallium
gold(I) dicyanide' “* indicate a significant non-ionic interaction bztween thailium
and the Au(CN), group. This is in contrast to KAuU(CN), where the anion is
linear both in solution and in the solid state. The vibrational spectra of KAg(CN),
have been interpreted in terms of a D, site symmetry'®?, a C, site symmetry! %4
and a C; site symmetry'“*!

The single crystal Raman spectrum'®® and variable temperature Raman
spectra'®7'%% of sodium nitrite have been reported. The infrared spectra of the
metaborate ion. BO; . isolated in alkali halide lattices'®*''Y have been reported.
together with the infrared spectra of matrix isolated alkali metal metaborates®!!,
The infrared spectra of the alkali metal metathioborates. which are 1sostructural
with the corresponding metaborates. have also been reported! ',

D. Tetra-atomic and 3-coordinate species

The infrared'**"** and Raman''* spsctra of crystalline acetylene and
deuterated specics indicate the presence of two crystalline modifications. The low
temperature modification belongs to the D1} space group, with C,,, site symmeiry,
while the high-temperature modification belongs to the 7§ space group. The
polarized infrared spectrum of single crystals of diacctylene has been reported*'®,
The infrared spectra of solid hydrogen peroxide!'” and hydrog:n disulphide''®
have bzen reported. The infrared spactra of crystalline cyanogen and cyanogen-
'*N, exhibit a factor group splitting of the vy band''?~ %21,

The infrared spectra of crystalline phosphine'#*'3* and arsine' 2 at 82 °K.
are consistent with a C,, or C, site symmetry. while SbH; has a C, or C, site
symmetry.

The far infrared spactrum'?® of crystalline NH , is consistent with 4 7% space
group, whilst the infrarcd spectrum of matrix isolated'2® NH, exhibits a sharp
single v, band. The tcmperature dependent changes observed in th: band contours
of the infrared spectra of a numbzr of solid samples with coordinated NH  groups
indicates a rotation of the NH, groups relative to the rest of the molecule'27.

The gas phase Raman spzctra of the trihalides of alumintum, gallium and
indium at high temperatures are consistent with the presence of the monomeric
MX species'*®, In the liquid and solid states the spectra are consistent with the
presence of M, X, dimer species. GaBr,Cl and GaCl,Br can be identified in the
gaseous phase Raman spxctra of mixtures of GaCly and GaBry at high
temperatures”*. The equilibrium M, = 2M, for phosphorus and arscnic have also
been studied using gas phase Raman spectroscopy'??,

The trihalides of the Group V elements have C,, point group in solution.
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The Raman spectra of polycrystalline arsenic trichloride and lri.bromifle are consis-
tent witha C, site symmetry'*°, while that of arsenic |riiodide’|s consistent \:;{hﬁr}:
S, factor group'®':'*2. The Raman spectra of. polycryst:fllmc antimony -
and bismuth triiodide'*? are also consistent with an S, fuctor roup, while the
Raman spectrum of solid SbCl; has been interpreted in lcnps of a dimeric slfllf:-
ture'3*. The vibrational spectra of the solid mercurous halides'** and of matrix
isolated'*® CIF;. BrFy and BrF have also bzen reported.

The free nitrate ion is of Dy, symmetry, but the vibrational spectra of nitrates
in solution**7 " '*? and as melts'*® display considerable broadcmng.' anq in some
cases a splitting, of the degenerate stretching mode, consistent with ion-ion inter-
actions. )

The solid state spectra of nitrate salts show considerable splitting of the
vibrational bands and numerous studies have been reported. Single crystal vibra-
tional studies have been reported for the lithium'*'*'#2 (Fig. 3), sodium'*3,
caesium'** and strontium’** salts. The vibrational spectra of powders of the rare
earth nitrates'*®, the alkali metal nitrates'*7-'*® and the alkaline earth nitrates'*?
have been reported. The effect of phase transitions on vibrational spectra have
been investigated for sodium nitrate’ *°~ '*2_potassium nitrate' ** ~'** ammonium
nitrate'3” and nitrosonium nitrate' *%.

The solid state infrared spectra of the main group and transition mctal
carbonates'**'®° of rare earth carbonates'®' and of cobaly(111) carbonate com-
plexes'®? show numerous deviations from the spectra expected for a carbonflle
anion of Dy, point group. The advantages of using plane polarized laser radiation
over mercury arc sources was demonstrated when depolarization lmcasurcmcnls
on calcite using laser excitation were found to be fully consistent with the kml)wn
structure'®3, Previous measurements using mercury arc excitation had given
anomalous results. )

The vibrational spectra of a series of SnCly salts show a marked cation
dependence. With large cations'®* such as AsPh] . the solid state spectra are very
similar to the spectrum of an cthereal solution'®* of SnCly, but with small cations

(ref. 80) such as K™, the observed solid state spectrum bears little rcxmbIJnu to
that of ethereal SnCly , indicating considerable coupling between the lattice modes
and the intramolecular fundamentals.

E. Penta-atomic and 4-coordinate species

The infrared'®® and Raman'®” spectra of methane indicate that the mole-
cule can undergo hindered rotation in both the liquid and solid states. The mﬁtared
spectra of CHy and CDy isolated in noble gas matrices indicate a roumonfil
motion'®®!®° while the Raman spectrum'”® of methane in a krypton matrix
also supports the concept of free rotation in this matrix.

The infrared and Raman spectra' 7' of Phase I of polycrystalline CF, are
very similar to the liquid state spectra, whereas the spectra of Phase 1 are indicative
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