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TasLE IX. Ratio of the change of the chemical shift at the l:ra'ns.'ﬂ;ion to the initial slope of the chemical shift vs pressure for the rubidium 1’ of
alides. See Sec. VC. 3 -
Aor/Aco ' th
Nucleus Salt K-Ys= K-Yb K-Ye K-Yd Sume- Exptl.! { SI}‘n
ch
2 Rb¥ RbCl —0.69 +0.36 —0.12 —0.38 —0.06 —1.840.8 [ be!
Rb¥ RbBr —0.94 —0.34 —0.61 —0.76 —0.57 ~2.6:0.7 ] el
RbY RbI -1.17 —0.88 ~1.01 ~1.09 -0.99 ~4.4:£0.9 | o
Br® RbBr —0.94 +0.22 +1.13 +2.62 +0.80 +1.440.5 ba:
bl RbI -1.17 +0.45 +1.70 +3.61 +1.19 +4.02.0 ‘ no
dis
® Nearest-neighbor interactions only. ‘ wh
| b Next-nearest-neighbor interactions included, with §=8gup. " i
| © Next-nearest-neighbor interactions included, with §=8cyp+0.2. i €x}
| . 4 Next-nearest-neighbor interactions included, with §=8cyp+0.4. rer
| © Suitable sum of K-Y and Y-M, see text. I me
| f Includes second-order quadrupole shift correction. f
D.
effects to overlap effects follows from the considera- tion, the values of § given by Cubicciotti have been
| tions given above. This is especially true in view of used. However, as Cubicciotti® points out, his calcula- | 1
| the discrepancies between the theoretical dependence of  tions, wherein he determines 7, +7_ and § to give the of
f o on pressure and crystal structure which are described  best possible agreement between the calculated and slo
| below. However, it should also be pointed out that the experimental values of 7y, are quite insensitive to 4. ha/
4 functional dependence of ¢(P) has very little effect on A change in & by +0.2A (with r,+r_ unchanged) T
i (Ado) s/ (Ado) m, since its only effect is that of the changes the calculated values of 7o by no more than Ag
| next-nearest-neighbor contributions to Acgo/oo, and 0.0I.E (except for CsI, where Arg=0.02A). This change for]
E since (Aoo) i/ (Aco) i depends mainly on the values of in 7y is comparable to the scatter in the values of ! nes
i (1/r*). Conversely, as will be seen below, the addition (7o) cate— (70) expt1 Obtained by Cubicciotti. The results e
5 of the charge-transfer effects onto the overlap effects obtained by using the values §=dcu,+0.2 and 6= ; als
| makes very little difference in the functional depend-  dcu,+0.4 to calculate Agr/Acy are shown in columns 3 the
ence of o(P). These results are very suggestive, and and 4 of Table IX. The signs of Aor/Agy are now all clu
the theoretical aspects should be considered more correct, and by a proper choice of §, a reasonable ex]]
thoroughly. quantitative fit with the experimental values for the pa
) L halides is possible. No adjustment of & will improve nes
C. Behavior of ¢ at the Transition the fit to the rubidium results. If the sum of oy_y and  } the
? The behavior of ¢ for the rubidium halides at the ¢x-v is formed as it was above, the values of Aor/Adg the
' transition between the NaCl and the CsCl phases is do not change significantly, as is shown in column § of m?
one of the most interesting features of the experimental Table IX. S}ld
results, and allows a sensitive test of the assumed ' There are several reasons for the fact that the °!
! functional dependence of o. The experimental results inclusion of next-nearest-neighbor interactions into o0y
! for Aoz, corrected for the second-order quadrupole the theory accounts for the difference in behavior of ) !
{ shifts discussed above, are given in Table III. The metal and halide cl_1em1cal _Shlfts- Thes'e are: (1) that -
_striking feature of these results is the difference in sign ~the next-nearest-neighbor distance, unlike the nearest- =
‘ between Acr for the rubidium and for the halide neighbor distance which increases, decreases during
chemical shifts. If only nearest-neighbor interactions the. transition 'from NaCl to CsCl Qhase; and (2) the
| are considered, neither the theory of K-Y nor the halide ion is k?lgger than tbe rqetal lon. Thu§, be.CaUS(f R
: theory of Y-M contains a mechanism capable of ex- of the lafrge size of fhe hahfie ion, the contribution of (ir
i plaining this change in sign. This is because in both the halide-halide interactions in the CsCl phase ) it i
theories (Acr/Ado)s= (Aor/Aco)y for metal and (where k=1.155) may become comparable to the con- | dej
halide in the same salt. This is shown in Table IX, where ~ tribution of the nearest-neighbor interactions. Since, | the
the values of Aor/Ady given by the K-Y theory when 10 addition the next-nearest-neighbor dxstaxxFe de- {
only nearest-neighbor interactions are considered are Creases much more than the nearest-neighbor distance :
compared with the experimental results. increases (—23% as compared to +4%), the next- l
By including the effects of next-nearest-neighbor nearest.-nelghbog' interactions domma.t.e.the behavior of il
interactions into the K-Y theory, the results shown in  the halide ch'em1cal shifts at the transition. Conversely, | refc
column 2 of Table IX are obtained. The sign of Acr/Ag, the smaller size of the metal ion makes the contribution | the
for the halides is now correct, however Acr/Ady for l 1
Rb* in RbCl now has the wrong sign. In this calcula- ® D, Cubicciotti (private communication). | a




