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with a D 7 , site symmetry for the azide ion, but the spectra of barium azide'oo 
suggest the presence of an asymmetric azide ion in the unit cell. 

The vibrational pL"Ctra of a number of dkY301d..: complexes have been 
r~ported. The vibrational spcctra of pOlassium coppcr(l) dicyanuJe ' OI indicate a 
non· linear st ructure for th..: Cu(CN); ion. The vibraltonal spect ra of Ihalliu m 
gold(J) d icyanidc

l01 
indicate a !.Ignlfkant non·,onic interaction b.:twcen th:lIltum 

and thc Au (CN), group. Th is i, in contraS! to KAu(CN), where Ihe anion i, 
lincar bOlhin ,olulion and in Ihe solid Slale. The v,bral,onal spcctr~ of KAg(CN), 
have been Interpreted In terms ora D,..tt site symmetry' OJ. a C, ~IIC ~ymmetrylU 
and a C 2 si te ) mmelryI 05 ~ 

The si ngle crY!.tal R;lman spectrum l06 and vanable tcmpcr:uurc Raman 
spectral01.IOI of sodium nitrile have been reponed. The infrarc-d ~p..~trJ. of the 
metaboratc ion . 80;. i~olated in al"-ali halide latl iCC'S I 0':1,1 10 h;l\c- h::cn rc-portt!'d. 

together with the infrared ~pcctr3 of matrix i ~olatcd a l"-ali mctal mClaboralc~ l ll . 
The infrared :r.pectra of the alkali metal mC'tathloboratc~. which arc i:r.o1\tructural 
with the corrc:r.ponding metaboratcs. have abo been rcportcdill. 

D. T~"a-al{Jmic and )-coordinQtt .species 

The infrared II J, I14 and Raman II j sp!Ctra of crystalline acetylene and 
deutcrated spC'Cic~ indicate the prc:r.encc of two crystalline modifications. The low 

lc~pcratufl: .modlfication belongs to the D~: ~pacc group. with C~h si te s}mmet ry . 
while the high-temperature modification b:!longs 10 the ~ !'Ipat·~ group. The 
pola~izcd infrared ~pcctrum of slOglc c ry:r. tals of diacetylcne has been reported l ib. 
The Infrared s~tra of solid h~drog:n p:ro'(idc " 1 and hydrog:n di30ulphiJ.e' J 8 

have: b:cn r~p"rted. Th..: infrared sp:-ct ra of crystalline cyanogen and cyanogen
I ~Nl exhibit u factor group splitting of the " J band 111'-111. 

The infrared spectra of crystalline pho:r.phlneIH.llJ and a rsine ' .!4 at 8:! "K 
are consistent with a C). or CJ slle symmetry. whlft! SbH, has a C

J 
or C, si te 

symmetry. 

The far infrar~d sp:ctrum I B of crystalline NI-f) is con1\;stent \\ ilh a T~ 'pace 
g.roup. whils,[ the infrar~d sp:ct rum of matrix isolated 12b NH ) exhibits a !'Iharp 
Single rl band. The temperature u-: p::ntltnt cha1H~~S ohszrvcd in th;: band conlours 
~f '.he infrared spectra of a numb;:r of ~olid. s~'m;lcs With coord inated NH .l groups 
indicates a rotation of the NH J groups rdative to the rest of the moleculel2 1. 

The gas phase Rama n spoctra of the tnhal ides of aluminium. calliunt and 
indium al high temperatures arc consistent wilh the presenc: of the-monomeric 
MX J sp-:cies

l
.z8. In th·,: liqu id and solid stalcs the spcC:lra arc consistent "ith lhe 

presence of M;Xb dimer species. GaBr~CI and GaCI!Br can be idcnltlied in the 
gaseous pha:r.e Raman sp.:ctra of mix.tures of Gael) and GaBr, at high 
temperatures H. The equilibrium M" ~ 2~:1! for phosphorus and arsenic have also 
been studied using gas phase Raman spectroscopylJ9. 

Thc trihalides of the Group V clements have C Jy point group in sol ution. 
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The Raman spectra of polycryslalline arsenic trichloride and tribromide arc consis
tent wilha C, site sym metry ' 3D, while that ofarscnic tr iiodidc is consistent" llh an 
56 factor groupI31.1l2. The Raman spectra of polycryslallinc antimony IJ;.IH 

and bismuth trilooidc lJ2 are also COn!)l:r.lcnt with an St. fi.u.:tor group. "hi! ;! the 
Raman spectrum of ~olid Sbel, has been interpreted In terms of a dimenc )[ ruc
ture!J4. The vibrational sf>'!ctra of the solid mercurou~ halides I B and of matrix 

isolated"· elF J. BrF J and IlrF, have a"o b:en reponed. 
The frcc nilrate ion is of nUl symmetry, but the vibrational spectra of n itra tes 

in solution 0 7 -I 'OJ and as melts 1",0 di~play considerable broa<L:OIng. and In !lome 

cases a splitting. of the degenerate st retching mode, con~istent ,,"h ion-ion ,nter

actions. 
The liolid ~ta le spc..~tra of nitrate salts show considerable splitti ng tlf the 

vibrational banos and numerous studlc) have: been reported. Single cry:r.tal \ Ibra
tional studies ha\.c been reported for tne lithlum l",I.'''l (fig. 3). !todlum IU

• 

caesium' ...... and s tronlium ' "'~ :r.alts. The \. ibrat ional :r.pc.."'t:tra of po"dcrs of thc rare 
earth nitralc~' "b. the alkali metal nllratc~ 141.1 '" and the aJkaline earth nllr:.a tcs I a 
have been reported. The effect of phase transitions on vibrational spt.'Clr..t have 
been investigated for !tooium "'tr~ttcl ~o - 1:52. potas:r.ium nitrate I 53 -, "to. amm\)n ium 

nilratc lH and nitrosonium nitrate ' $II. 

The solid state infrared spectra of the main group and transition metal 
carbonates I ~Q.'oo. of rare earth carbonates 161 and of I.:oroll( III) carbon.He com

plexes,ol show numerous deviation, from the spectra expci.:tcu for a carbonate 

anion of D .\h pOint group. The ad\'antages of using plane polaflll:d laser raJ lation 
over mercury arc sour.;es "as demon:r.tratcd "hen ucpolarilallon mCJ!,.urcments 
on calcite using la!'lcr excitation \\cre found to tx fully .;o",islent \\ith the known 
structure l6 ' . Prcvious measurements usIOg mercury arc e;\CI1.s.lion had given 
anomalous results. 

The vibrational sp:clra of a series of SnCl l salts show a marked cation 
dependence. \Vith large cat ions l6 ", such as A~Ph:. the solid Slate spectra a fl: very 
Similar to the ~pcctrum oran ethereal ~l)lutionlb ~ ofSnCIj. bUl \\ith sm~lll.:allons 
(ref. 80) such 3' K ... . the nh,cned sol id :r.tate spectrum bears little rcscmbl.1nce to 

that of ethereal SnClj. Indicating con,idcrablc coupling bel" CI.'I1 the lattICe modes 
and the intramolecular fundamentals. 

E, Pema-aromic and 4-coordinole species 
The infrared l66 and Rama n 1b1 spectra of methane indicate that lh~ mole· 

cule can undergo hindered rolation in both the liquid and soli d states. The infrared 
SJX,'"Clra of Cl-f4 and CD ... isolated in noble gas matrices indicate a fI..lt ational 
rnolion '6M,'69. while the Raman spcctrum l 10 of methane in a krypton matrix 
also supports the concept or frl..'e rotation in this matrix . 

The infrared and Raman spectra'" of Phase 1 01' pol)'crYSlalline CF. are 
vcrysi milar (0 the liquid Slate spectra. whereas the ~pectra of Pha~e 11 an! indicative 
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