
he sign of tltf' splitting 3 uJ = 
be positiYc. This is consistrnl 
f the lR resonance in Kl : .... \ g-. 
gnmcnis for the tran~itions ill 
~ nd [9]. Bcsic\rs th is we obtain 
nd (5 .36 eY) in KCl:Ag+ which 
'ratUl'rs. jn the r\·band of both 
sa tcs the effect of the 1''1 -+ 1':: 
the B·band we obta in for th(' 
r strcJl~th f3/fs = 2.7 " 'hi ch i~ 
I. [9]. The results ag ree in thilt 

Jution. 
crm (1 7) is found to be 1 to 
, but it has a nega ti\'e sign for 
at the qnadratic electron-Iattic'(' 
gth of the transitions of ~-\g" ill 
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cffrct int o acrount (second tcrlll 
.':11 I I dt'cL'f'u :cs 'I'it h tcmperat1ll'l'. 
h(' ~-\. and 13·band of K CI :.-\~ - . 
banels of bot h S\'stem s sho\\' t h, ' 
~Ol' this r(,HSOIl 'wc d isc\l sS t hcst' 
effeet \\'(' l'a)('u[ate the ():l' l'ffeet 
~ a" obtained 1'1'(1111 reff'frnec [III· 
from thr anll !\',-; i::; of Ollr !l1ca,:u!'t'· 
( 'I'r filld ~(I ~ = 1.':1(810 - ~(/~ " 
>\g' and !) ~o fo r X aCI :Cu- of tIlt' 
anet' lll oLlc' at '/' = 0 " K (T ab [(' ~) . 

b('[111 \' io\ll' ,-;\toll l<l br t' x]lC'dl'd. 
lnds lInd('r higll hydrostat ic pp ,,, . 
fakin g the "<lI\lr::; of ~(" ;(I! <l I lt I 
/3 is for til!' ;\.han(l in :\'aCI:l'u ' 
:! into till' ('xpJ'(':;:;ions o f T a lJlr [ 
tical tl'IIl]lf'nlt Il1'r c1qwndrnC'f' III' 
). 

'Cniaxial Strcss Effects on Parity·Forbidden Transitions 

}'ig.6. Schematic plot or tlte rncrgy vcr:o: u:;;. int rra(,tioll toordi
Hllte of lhe odd lIlolle q-; \lincar coul'linJ:!) 

The off·crntre rffeet fou nd in X aCI :Cll+ 
l'ai"l's the Cjurstioll \I'Il" no off·cent !'e effC'ct 
was found at tilC' IR dhsol'ption of the reso · 
nan c(' mock. Ob\'iollsly the r ffe ct is onl\' 
connccted \I'ith thr C'xeitcd statc r ;; of K ci: 

r' I 

103 

qj 

Ag-'- " 'hi ch is distorted by theocld parity m ode. 
This distortion may be descri bed in terms of 
a l'elati\'ely strong adm ixture of 1'"; e lectron· 
ic states to the l'r; . s tate \\'hich gi\'(~s ri se 
to a small off· centre disp lacem ent of the ion 
in thC' C'xe it ed state. In KaCI :Cu+ the off· 
eentrc effrct is biggf' r and is abo found in 
the lower rxcitcd statrs. Fig. 6 shows this 
cOllcept in a configu ration coordina te model. 
The potential C'uel'gy has b cen plottC'cl " rr· 
sus olle of the t hrec s \'InmetrY coordinates 
q"ii. " 'e 110te tha t th; 1l1 0dr,,' tl cscribed in . 
Fig. 6 do not cause a broade ning of the ---------------~ 
bands, b ut make the parity.forhiddt'n transitions a llo\\·ecl. Qo dC'notes the 
off· ccntre di"placement. The d iffeJ'('nt energy parabolas of one exC'ited statC' arC' 
dep;encrate at t h c inY('fsion centrc, where the ground state has minimal rnercr \", 
This model explain;; the fact t hat n o off·centre splitting of the IR resona~~e 
mode at lo \\' temprratures has beC'll found by expcrimcnts, 

In Sect io n 2 \l'e have seen that the first· moment cha nge under stress " 'as nE'O'li· 
g ibl c. It " 'as this fact. which Ill ade a detailC'd analysis of t he z('['oth mom~nt 
possih lE'. But this lac k of a "t rrss splitting in );'a'CI :Cu+ and KCI :Ag+ is in 
cont rast t o the propC'l' t iC's of ot her colour centn's as F -cent I'r8, V·eent res . 
and TI -'- ions . In all t.hese system :; a relatil'e ly :-;tro ng s plittin O' ull~ler r~. a ncl 
1'~ · s tl' eSS was ob:;C'l'\' ed. \\'e concillde that the coupling of tl~e exeitC'd states 
to 1'3' and T5'·mode" is sma ll in Xa,Cl :Cu" a nd K CI :.-\g+ a nd much too wC'a k 
to r<lUst' a Jahn·Tellrr rli"tortion, In "uch a ca:"C' a second·o rder pE'rturbation 
by odd modes (F:; and 1'5) is no longel' negligible nnd might CaU:5L' <~n off.t'l' lltre 
effect if there is a,~u.fficient[y st rong eouplin~ to the "ibratio n of an impurit.'· 
re801H1Ilcr modc. lhls ~f'C' IlI ~ to be t.he easc for the .A·ba nd and th e D·band o f 
);,,,(,[ :Cll ~ a nd for the D·hand of K CI :.:-\g-. Stark ('ffect lllca,nll'l'll1ents [-1-] and 
l1bso rption lllea:-;UI'('II1Pllt" II I indicate- that the l'xeited states of thC'sc band" 
ha\'e a ~trong ligand c haracter Irh icil rna\' incrca;;e the "orb ita[ rad ius" and the 
polarizabi[.ity o f tht'st' :;tatl"; O\'l'r tho";' of the .-\. a nd 13 · band s ill KC I :.\ g ~ , 
and g l\, e fl :;P t o the ob"l' I'\'l'd :;tres:'; r fTcet s. 

5. SlIlIIIIlary anti C(lll('/lI~ iun : 

Thr stress dichroism of the U ' " absol'ption band" in XaCI :Cu T and K CI :..:-\g~ 
s llml's a change of the zrroth mOlllent \I 'hi c h i" linea l' in s trc:;s, but· no stress 
:;p litling. ~1'1H' dominant ('ffcel is c xplained b.\· a "plittin),! o f th C' fl' t' quc nc,l' of 
til<' lR aetJ\'r ['esonilnce lIIo11t'. The :;plitting fo[, 1'.·; ·:-;lre"s is :;llIallc[' than 1/1U 
of the s plitting for 1':1·,;tl'(,s,; \I 'hi e l! is in good lll!I'l'l' IlH' llt " 'ith I1lpa"urC' lIl r nt s of 
ti lt' IH <1eti\'C' mode Hlldcl' st rt's:; LIl, I-l- J. 


