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EFFECT OF PRESSUR E ON SP E CTR A OF TIlE Tl+ ION 181 

The spectrum of the thallous ion in alkali halides 
consists of a low-frequency and a high-fn.: q llt"nc)' 
peak ('A' and 'C') corresponding to the lSo - . ;1/'1 

and ISO > IPl transitions.(2) A third pcak (th e 'B' 
peak) occurs between 'A' and 'c' in CsI : '1'1 and 
in some other alkali chlorides. (3) 

Fig. 1 shows the shifts of the 'A' peak with pres
sure to 50,000 atm in three potassium halides. All 
three potassium salts have the face-centered NaCi 
structure below about 19,000 atm, at which pres
sure they transform to the simple cubic CsCI 
lauice. (~) In the region below the transition, all 
three show a red shift with increasing pressure and 
the magnitude is the same for all three salts. This is 
consistent with other evidence(2.6) that the pheno
menon is confined to the impurity ion and docs not 
involve an electron-transfer process. At the transi
tion there is a discontinuous blue shift for KCI : TI 
n smaller blue shift for KBr : Tl, and a red shift 
for KI : Tl. It seems probable that the direction 
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. '10. 2. 'A' peak frequency shift versus pressure to 
50,000 atm MiX: Tl. 

and magnitude of the shift are associated with the 
,t" IC~ ing polarizability of the halide ions (1- > 

• 1J ~ - > Cl-), but a really satisfactory explana
h (\ Ii not yet available. The difference between 

the location of the transition on raising and lower
ing tIl!' pressure is due to the 'region of in
dirrl'l't"l1ce' (region of metastability) discussed by 
ll lll n(;~1.\ N . ('1) T he efl'ect of friction amounts to 
aholl t 5 pe r C(,ll t. 

Fig. 2 comp.m:s the 'A' peaks in KI: TI, 
NaI : '1' 1, Csl : '1'1 , and CsBr : Tl to 50,000 atm . 
Nar h.ls the facc-ce ntered cubic NaCI lattice. 
CsBr :lnd Cs] han' t he simple cubic CsCllattice. 
The NaI: '1'1 closely resembles the potassium 
salts, c;' (Cpt that it has no transition. The cesium 
salts show a blue ghift in the low-pressure region 
followed by a rcd shift at higher pressures. The 
two salts give qualitatively similar results, although 
the blue shift on CsI : Tl is less than that of 
CsBr : TI by an amouot distinctly exceeding the 
experimental error. This again may be associated 
with the higher polarizability of the iodide ion. 
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FIG . 3. 'A' peak frequency shift versus pressure to 
130,000 atm. 

Fig. 3 shows the shifts of the 'A' peak with 
pressure to 130,O()() atm for KBr : TI, KI : TI, and 
CsI : TI. In the high-pressure region these all have 
the simple cubic CsCI structure and they all show ' 
large red shifts. 

The 'B' peak does not appear in the KI : TI 


