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The crystal structure of CeRuzBz has been determined from single-crystal X-ray counter data. The 
crystal structure of CeRuIBz is closely related to the CaRhzBZ-type structure. CeRuzBZ is face-centered 
orthorhombic with the lattice parameters: a = 6.4861(27), b = 9.0573(60), and c = 10.0263(27) A, Z 
= 8. Due to small deviations from space group symmetry Fddd (II:“,), the actual symmetry is F222 
(0:). The structure was solved by Patterson methods and refined by full matrix least-squares calcula- 
tions. For an asymmetric set of 217 independent reflections (IF,1 > 2a(FJ), the obtained reliability 
factors were R = ZlAFIIIS F,I = 0.024, R,. = 0.020 for the calculation in the higher symmetry space 
group Fddd. Isotypic compounds {RE, Th} {Ru, OS}~B~ have been synthesized with the light (ceric) 
rare-earth elements RE = La, Ce, Pr, Nd, Sm, and Gd and with thorium. The magnetic behavior of the 
cerium-containing borides Ce(Ru, OS)~B~ was studied in the temperature range from 1.6 to 1100 K. No 
superconductivity was observed. Practically no solubility was observed for silicon in CeRuzBz and 
CeOszBz alloys (both as cast and annealed at I 100°C). o 1987 Academic Fwss. Inc. 

Introduction 

A series of papers has been devoted in 
the past to the interesting and unusual prop- 
erties of ternary borides containing cerium 
in combination with one of the metals of the 
platinum group (Z-5). As part of our gen- 
eral programme concerning the constitution 
and thermodynamic phase equilibria, com- 
pound formation, and structural chemistry 
of ternary cerium-transition metal borides 
in respect to their magnetic and electric 
properties, we have recently focused on the 
alloy systems Ce-{Ru, OS}-B. New com- 
pounds CeRuB2 with the LuRuB*-type (6) 
and Ce(Ru, OS)~B~ have been synthesized; 
the crystallographic and thermomagnetic 
characterization of the latter phases as well 
as the possible formation of isotypic crystal 
structures in the homologous rare-earth 

systems became the subject of the present 
work. 

Experimental 

All compounds were prepared from com- 
mercially available high-purity elements: 
rare-earth metals (filings from ingots, 
99.99%, Rare Earths Products Ltd., GB); 
ruthenium, osmium (powders: 99.9%, 
Engelhard Ind. Div., USA); thorium (pow- 
der, 99.9%, Cerac, USA), and boron (pow- 
der, crystalline, 99%, Koch Light Lbs., 
GB). The well blended mixtures with a 
nominal composition RE (20 at.%), T (40), 
B (40) of a total weight of 0.5-l g each, 
were compacted in steel dies without the 
use of lubricants or binder materials. The 
compacted pellets were reacted in an arc 
melting furnace on a water-cooled copper 
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hearth using a nonconsumable 2%-tho- 
riated tungsten electrode in a Ti/Zr-get- 
tered argon atmosphere. Weight losses due 
to the arc melting process were checked to 
be less than 1 wt%. A part of each alloy 
button was wrapped in MO-foil, sealed in 
evacuated quartz tubes, annealed at 1000°C 
for 330 hr, and finally quenched in water. 

From X-ray powder diffraction analysis 
the as-cast and annealed alloys generally 
were found to be multiphase and in some 
cases repeated annealing at higher tempera- 
tures (1400°C) in a tungsten sheet metal 
high-vacuum furnace proved necessary to 
reveal the new phase. Homogeneity of 
those alloys which were further investi- 
gated by magnetochemical techniques, was 
checked by metallography. 

Precise lattice parameters and standard 
deviations were evaluated by a least- 
squares extrapolation method from room- 
temperature Guinier-Huber powder photo- 
graphs using monochromatized CuKcvl 
radiation and an internal standard of 
99.9999% pure germanium (a0 = 5.657906 

A). X-ray powder intensities were recorded 
by means of a KD-530 microdensitometer. 

For the susceptibility measurements in 
the temperature range 80 < T < 1100 K a 
pendulum susceptibility meter (7) was em- 
ployed, using a Faraday compensation 
method under He for T < 300 K, and under 
high-purity argon at T > 300 K. 

The low-temperature susceptibility data 
(1.5 K < T < 80 K) were recorded on a 
Faraday-type Cahn electrobalance (8) with 
spectrosil quartz buckets under helium. 

Superconductivity was checked using ac- 
induction equipment (9). 

Results and Discussion 

A. Determination of the Crystal Structure 
of CeRu2B2 

To obtain single crystals, alloy buttons 
with a nominal composition Ce(28.5%), 
Ru(36.5), B(35.0) were annealed at 1000°C 
for 300 hr and quenched. A small single- 
crystal fragment with the dimensions 38 x 

TABLE 1 

ATOMICANDTHERMALPARAMETERSFOR CeRurBr: COMPARISONOFPARAMETERSFORREFINEMENTINTHE 
Two DIFFERENT SPACE GROUPS, Fddd AND F222n 

Atom Site x Y Z occ. &u. (A21 U,! u22 u33 Ul2 

I. Space group Fddd - Dii, No. 70; origin at 7, Z = 8; R = 0.024, R, = 0.020 
Ce 8a B Q 1 1.0 0.97 1.02(2) 0.87(2) 1.02(2) - 
RU 16gQ ’ 0.48:6(l) 1 .O 

Q 0.44:2(9) ’ 
0.81 0.81(2) 0.89(2) 0.72(3) -0.16(3) 

B W 1.0 1.11 l.ll(l3) 
Correction fof isotropic secondary extinction: 7.5(1.0) x lo-’ 

II. Space group F222 - D:, No. 22; origin at 222, Z = 8; R = 0.021, R,,. = 0.017 
Cel 4a 0 0 0 1.0 1.29 1.57(12) 1.68(14) 0.62(14) - 
Ce2 4c f 1 

ii 
f 1.0 0.74 0.56(9) 0.24(8) 1.43(H) - 

Rul 8g 0 0.3627(3) 1.0 0.98 0.73(11) 0.31(14) 0.90(17) 0.17(10) 
Ru2 8h 4 t 0.3856(3) 1.0 0.68 0.92(11) 0.57(10) 0.55(14) 0.05(9) 
Bl 8f 0 0.3134(39) 0 1.0 1.27 1.27(67) 
B2 8i 4 0.0719(32) ’ 1.0 0.96 0.%(62) 

Correction fir isotropic secondary extinction: 6.8(9) x IO-’ 

a Crystallographic data are: a = 6.4861(27), b = 9.0573&O), c = 10.0263(27) A, V = 589.01(50) ii’, D, = 8.22 
Mgme3 and r(MoKol) = 23.4 mm-i. Standard deviations are in parenthesis; isotropic temperature factors are 
expressed as T = exp[-2r2 X lo-W(2 sin 0/Q2]; anisotropic thermal factors are of the form T = exp[-2n2 x 
10-z(Utlhza*2 + U22k2b*2 + U3312c*2 + 2U,,hka*b* + . . .)I; by symmetry U,, = U23 = 0. 
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45 x 70 pm was obtained by mechanical 
fragmentation. Weissenberg photographs 
along the needle axis [loo] first revealed an 
A-centered monoclinic cell with the lattice 
dimensions a = 5.9746(10), b = 9.0524(63), 
c = 6.4845(12) A and p = 122.95(l)“. Re- 
duction of the unit cell and transformation 
of the axes, however, resulted in an overall 
face-centered orthorhombic lattice (see Ta- 
ble I). After reorientation of the crystal 
fragment along the orthorhombic [loo] axis 
a complete set of oscillation and Weissen- 
berg photographs were taken, essentially 
consistent with space group symmetry 
Fddd. Reflections (Okl), (h01) and Q&O) 
were practically unobserved for k + 1= 4n, 
h + 1 = 4n, or h + k = 4n; the v&y few 
exceptions, i.e., the low-intensity reflec- 
tions (020), (240), (420), etc., however, re- 
veal small deviations from the higher sym- 
metry violating the condition for the 
existence of diagonal glide planes in Fddd; 
the actual space group thus is Fmmm, 
Fmm2 or the direct crystallographic sub- 
group F222. 

Integrated intensities were collected up 
to a limit of sin 8/h = 0.85 w-l on an auto- 
matic STOE-four circle diffractometer us- 
ing monochromatized MoKa radiation. A 
set of 269 symmetry-independent reflec- 
tions was obtained by averaging “centered 
reflections” out of a total number of 874 
recorded intensity data, and all obseI’ved 

model based on the CaRh2B2 structure (10). 
As a statistical test for a center of symme- 
try turned out to be inconclusive, the struc- 
ture model was first refined in the higher 
symmetry space group Fddd using the 
STRUCSY full matrix least-squares pro- 
gram system (STOE & Cie., Darmstadt, 
FRG). The weights used were based upon 
counting statistics wi = l/(u( Fi))‘, and struc- 
ture factors were furthermore corrected for 
isotropic secondary extinction. The crystal- 
lographic sites of the boron atoms (16 B in 
16f) were clearly resolved from a Fourier 
difference map F, - Fc-,~“. Refinement of 
the occupancies of the metal atoms did not 
result in a significant deviation from full oc- 
cupation. At this point a difference map 

TABLE II 

INTERATOMIC DISTANCES IN CeRuzBz (<4 Ap 

Ce -4 Ce 

-4 Ru 
4 Ru 
-2 Ru 

-2 B 
-4B 
AB 

Gel-4 Ce2 

4 Ru2 
-4 Rul 

1. Space group Fddd - 0;; (origin 1) 
3.747(l) Ru -2 Ce 3.009(l) B -1 Ce 

-2 Ce 3.5200) -2 Ce 

3.009(l) -1 Ce 3.646(l) -2 Ce 
3.520(l) 
3.646(l) -1 Ru 2.735(2) -2 Ru 

-2 Ru 2.794(l) -2 Ru 

2X82(8) -4 Ru 3.747(l) 
3.049(2) -2 Ru 3.%3(l) 
3.637(4) 

-2 B 2.076(3) 
-2 B 2.141(6) 

II. Space gm”p F222 - D: 
3.747(l) Rul-2 Ce2 3X06(2) Bl-1 Cel 

-2 Cel 3.523(2) -2 ce2 
3.012(2) -1 Cel 3.637(3) -2 Cel 
3.523(2) 

2.882(8) 
3.049(Z) 
3.637(4) 

2.076(3) 
2.141(6) 

2.839(35) 

3.040(7) 
3.657,7(16) 

intensities (217 for IF01 > 2~) were used in -2 Rul 3.637(3) -1 Rul 2.753(4) -2 Ru2 2.068(10) 

the structure refinement. An empirical ab- 
-2 Ru2 2.795(l) -2 Rul 2.180(28) 

-2 Bl 2.839(35) -2 Ru2 3.736(3) 

sorption correction was applied using psi- -4 BZ 3.056(6) -2 Ru2 3.758(3) 

scans of two independent reflections. Cell 
-4 Bl 3.657(16) -2 Rul 3.953(3) 

-2 82 2.081(9) 

parameters were evaluated in a least- -2 Bl 2.1EOm7) 

squares refinement procedure from the 28 
values of 12 higher order reflections. The 

Ce2-4cel 3.747~ Ru2:; E:; ;:;;;;; B21; ;;; ;:;;:T 

4 Rul 3.Ml6(2) -1 Ce2 3.654(3) -2 Ce2 3.622(13) 

crystallographic data are listed in Table I. -4 Ru2 3.517(2) 

Comparison of the atom volumes with 
the volume of the unit cell and assuming a 
space filling of ca. 70% resulted in a cell 
content of 8 formula units CeRu2B2. A 
three-dimensional Patterson map P(u, u, w) 
was found to be consistent with a structure 

-2 Ru2 3.654(3) -1 Ru2 2.719(4) -2 Rul 2.081(9) 
-2 Rul 2.795(l) -2 Ru2 2.110(22) 

-2 82 2.916(29) -2 Rul 3.736(3) 
-4 Bl 3.040(7) -2 Rul 3.758(3) 
4 B2 3.622(13) -2 Ru2 3.972(3) 

-2 Bl 2.068(10) 
-2 B2 2.1 lM22) 

* The B-B distances are >3 8, and are not listed. 
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F, - F, was featureless; the obtained relia- 
bility values were R = 0.024 (R, = 0.020). 

To account for the small symmetry devi- 
ations the structure model was transferred 
into the noncentrosymmetric crystallo- 
graphic subgroup F222 (D&No. 22) and re- 
fined to R = 0.021, R, = 0.017 (the struc- 
ture model does not comply with the space 
groups Fmmm or Fmm2). The decrease in 
the residual values with respect to the re- 
finement in Fddd, however, is rather small, 
consistent with the rather minute devia- 
tions from centrosymmetry. The final posi- 
tional and thermal parameters for both re- 
finements are summarized in Table I and 
atomic distances up to a limit of 4 A are 
shown in Table II; a table comparing the 
calculated (F222) and observed structure 
factors is available on request from the au- 
thors. 

Using the single-crystal atom parameters 
excellent agreement was found between 
calculated and observed powder diffraction 
intensities. Deviations from the Fddd sym- 
metry are by far not intense enough to be 
discernible from X-ray powder data. 

B. Isotypic Borides (RE, Th)RuzBz and 
(RE, Th)OszBz, RE = La, Ce, Pr, Nd, 
Sm, and Gd 

X-ray powder diffractometric analysis of 
(RE, Th) (Ru, Os)zBz alloys arc melted and 
annealed at 1000°C confirmed the existence 
of a new compound for the early (ceric) 
rare-earth members RE = La, Ce, Pr, Nd, 
Sm, Gd and for thorium. Guinier photo- 
graphs of the new compounds show a strik- 
ing similarity with the powder diffracto- 
gram of CeRuzBz and are all indexed on 
the basis of an overall face-centered 
orthorhombic unit cell (see Table III). Com- 
position, unit cell dimensions and X-ray 
powder intensity data indicate structural 
analogy with the structure type of CeRu2BZ 
or CaRhzBz . Using the atom parameters as 
derived from the CeRuzBz single-crystal 
data, calculated and observed powder in- 

tensities were found to be in fine agreement 
for both series of compounds (RE, Th) 
RuZBZ and (RE, Th)OszBz and for RE = La, 
Ce, Pr, Nd, Sm, Gd. The details of the pow- 
der diagram of PrOsZBz are presented in Ta- 
ble IV; for a complete information the ob- 
served X-ray powder intensities are 
compared with those calculated in F222 
symmetry using the atom parameters de- 
rived for CeRuzBZ . 

C. Solubility of Silicon in CeRuzBz and 
CeOszB2 

X-ray powder analysis of alloys CeRuz 
Bz-,Si, and CeOsB-,Si, essentially re- 
vealed a two-phase structure. In both alloy 
series the solubility of Si in CeRuzBz and 
CeOs2B2, respectively, appears to be rather 
limited; there is practically no homoge- 
neous range observed and no change in the 
unit cell dimensions of Ce(Ru, Os)*B2. 
From two-phase alloys annealed at 1000°C 
the following data were obtained: CeRu2 
Bi.$Si0.5: a = 6.4782(41), b = 9.0566(92), c 
= 10.0259(20) A, V = 588.23(72) A3 and for 
CeOs2Bi.sSio.s: a = 6.5620(24), b = 
9.0606(72), c = 10.0435(17) A and V = 
597.15(53) w3. The two-phase microstruc- 
ture therefore consists of practically ter- 

TABLE III 

CRYSTALLOGRAPHICDATAOFTHETERNARY 
BORIDES (RE, Th) (Ru, Os)*B2 

Lattice parameters (A) 

Compound a b c V 

Mu*B* 
CeRu?B, 

6.4369(24) 
6.4793(19) 
6.4715(29) 
6.4807(32) 
6.5081(18) 
6.5291(41) 
6.4608(17) 
6.5159(34) 
6.5574130) 
6.5496(23) 
6.5622(39) 
6.5847(29) 
6.6175(31) 
6.5169(11) 

9.2159132) 
9.0.562(58) 
9.1 I17(79) 
9.0854(36) 
9.0275w 
8.9916(61) 
9.075%20) 
9.2 152(89) 
9.0599(45) 
9.1089(41) 
9.0824(41) 
9.0266(50) 
8.9917(60) 
9.1269(14) 

lO.l&lO(16) 
10.0259(14) 
10.0193(17) 
9.9753(15) 
9.8803(21) 
9.8033(21) 

10.0927(25) 
10.2105(28) 
10.0430(17) 
10.07lw49) 
10.0229(19) 
9.9413(20) 
9.8608(24) 

10.1344X16) 

602.71(32) 
588.31(42) 
590.81(58) 
587.34(39) 
580.49(33) 
575.53r54) 
591.81i25; 
614.09(69) 
5%.65(42) 
600.78(45) 
597.37(46) 
590.88(43) 
586.75(50) 
602.76(17) 
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TABLE IV 
POWDER DIFFRACTION DATA FOR PrOszBf 

sin*0 x 104 Intensity 

(hkl) Obs. talc. Obs. Calc. (hkl) Obs. Calc. Obs. talc. 

cw 
(111) 
(002) 
(202) 
WO) 
(311) 
(220) 
(022) 
(113) 
(400) 
(222) 
ww 
(402) 
(313) 
(131) 
cw 
(420) 
(511) 
(024 
(422) 
(331) 
(224 
(133) 
(I 15) 
ww 
(@J) 
(@w 
(531) 
(@w 
(333) 
ew 
(315) 
(042) 
um 
(424 
(620) 
(242) 
(531) 
cw 
(622) 
(711) 
(135) 
(062) 
(440) 

* 
268 
* 

520 
* 

736 
790 

840 

936 
* 

1145 
* 

1306 
1377 

* 
* 

1673 
* 

1776 
1843 
1932 

* 
* 

2081 
* 

2212 
2244 
2393 
2414 

* 

2453 
* 
* 
* 

2659 
* 

2780 
* 
* 

3076 
* 

3129 
* 

234 
268 
286 
520 
553 
736 
787 

I 
839 
840 
936 

1073 
1144 
1222 
1309 
1375 
1378 
1489 
1673 
1697 
1775 
1843 
1931 
1947 
1985 
2080 
2106 
2213 
2245 
2392 
2415 
2447 
2453 
2499 
2574 
2634 
2660 
2733 
2779 
2808 
2946 
3077 
3091 
3128 
3149 

* 
23 
* 

4 
* 

94 
6 

103 

8 
* 
34 
* 
50 
2 

* 
* 
12 
* 
13 
29 
2 

* 
* 

5 
* 
12 
9 
7 

19 
* 
19 
* 
* 
* 

10 
* 
8 

* 
* 
4 

* 
18 
* 

0.0 
19.3 
0.0 
4.7 
0.0 

94.5 
5.1 

100.0 
2.8 
6.6 
0.0 

34.2 
0.0 

48.1 
2.4 
0.0 
0.0 

13.1 
0.0 

14.6 
27.5 
2.0 
I.0 
1.7 
5.5 
0.0 

14.8 
10.0 
8.0 

20.8 
0.0 

18.3 
0.0 
0.0 
0.0 
8.1 
1.1 
6.7 
0.8 
0.0 
3.6 
I.0 

19.2 
2.9 

sin20 X lo4 Intensity 

(604) * 
(533) 
(044) 3355 
(226) * 
(515) 3388 
(442) * 
cw * 
(335) 3558 
(151) * 
(244) * 
(713) 3647 
(117) * 
(800) 3744 
(624) 3803 
(802) * 
(351) 4056 
(426) 4065 
(153) * 
(317) 4168 
(713) 4183 
(444) 4297 
(820) * 
w-o * 
(535) 4498 
NW 
(822) 

4585 

(642) 4609 
(353) 4626 
(6W 4682 
(733) * 
(046) * 
(715) * 
(137) * 
(208) * 
(804) 4890 
(911) * 
mm * 
(551) 4991 
(246) * 
(517) 5106 
(028) * 
am * 
(626) * 
Kw 5265 

3251 
3351 
3357 
3362 
3389 
3435 
3511 
3559 
3588 
3591 
3649 
3701 
3745 
3804 
4031 
4056 
4064 
4160 
4169 
4183 
4293 
4298 
4319 
4495 
4577 
4584 
4605 
4628 
4681 
4755 
4787 
4793 
4807 
4811 
4889 
4949 
4979 
4992 
5021 
5105 
5130 
5213 
5234 
5265 

* 

24 
* 
5 
* 
* 

10 
* 
* 
3 
* 

8 
11 
* 
12 
5 
* 
10 
2 
6 
* 
* 
4 

30 

10 
11 
4 
* 
* 
* 
* 
* 
10 
* 
* 
3 
* 
4 
* 
* 
* 
17 

0.0 
6.2 

17.0 
0.0 
5.2 
0.0 
0.0 

12.1 
0.8 
0.0 
2.5 
0.7 
6.5 

10.2 
0.0 

11.4 
4.9 
0.5 

11.6 
2.8 
5.3 
0.0 
0.0 
4.4 
6.9 

21.7 
9.1 

12.0 
5.2 
2.3 
0.0 
2.9 
0.6 
0.0 

11.4 
0.4 
0.0 
4.8 
1.2 
5.1 
0.0 
0.6 
0.0 

15.0 

a Material: Pr(20)0s(4O)B(40), annealed at 1000°C (340 hr), quenched. Merhod: Powder diffraction 
in a Guinier-camera (99.9999% Ge-standard). Lattice parameters are a = 6.54%(23), b = 9.1089(41), 
and c = 10.0700(49) A. Intensities calculated with atomic parameters as derived for CeRu2B2; R, = 
0.097. Z = mF* (1 + cos*20)/sin*B cos 0 is normalized to the strongest reflexion, Z = 100. 
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nary Ce(Ru, Os)zBz in thermodynamic 
equilibrium with the ThCr&-type counter 
solution phases CeRu&-,B, and CeOsz 
Siz-,B,, respectively; for details see also 
Ref. (II). 

D. Crystal Chemistry 

A plot of the lattice parameters vs. the 
lanthanide atomic number (Z) for the RE 
(Ru, OshBz phases is shown in Fig. 1. The 
plots of b, c and of the volume vs Z show 
the typical lanthanide contraction. The a 
parameter, however, varies in the opposite 
manner showing an unusual expansion. 

The structural chemistry of the CaRh2B2- 
type and its close relation to the CeCo3Br 
type was earlier discussed by (IO), and 
there is a rather large variety of structure 

FIG. 1. Lattice parameters and volumes of (RE, Th) 
(Ru, OQ2B2 borides versus lanthanide atomic number. 

variants among ternary metal borides all 
deriving from the CaCuS(CeCo3Bz)-type of 
structure, i.e., HfCo3B2, REIr3B2, Nd0.71 
Rh3.29B2, Lii.2Ni2.5B2, BazNigBh, etc. (for a 
complete listing see Ref. (14)). All these 
structure types are characterized by the 
formation of 3.6.3.6 transition metal ka- 
gome nets, directly stacked in layers along 
the c axis. For the CaRh2Bz- and RERuzBz- 
type borides the problem of accomodating 
the large alkaline-earth atoms (or rare-earth 
atoms) is solved by the formation of defects 
within the puckered Rh(Ru) 3.6.3.6 layers 
thus forming Rh(Ru) chains, which intro- 
duce a high degree of anisotropy. In direc- 
tion of the c axis the layers are shifted with 
respect to each other, thereby providing a 
rather dense packing of the structure. Bo- 
ron atoms are isolated and are coordinated 
by four Rh(Ru) and five remote rare-earth 
atoms. The high anisotropy of the 
orthorhombic CeRuzBz structure is re- 
flected in the ratio c/a - 1.5 which strongly 
deviates from the ideal value of V? and 
likely also accounts for the unusual expan- 
sion of the a axis mentioned above. 

E. Magnetic Behavior of Ce(Ru, Os)zBz 

The inverse magnetic susceptibilities of 
Ce(Ru, Os)2B2 versus temperature are 
shown in Fig. 2. Attempts to interprete the 
high temperature data (T > 200 K) accord- 
ing to a simple Curie-Weiss law resulted in 
rather reduced effective magnetic moments 
with large negative paramagnetic Curie- 
kIIqX?ratUreS (CeRu2Bz, ,u,fi = 2.0 PB, 8, = 
-311K;CeOs2Bz,pe~= 1.7pB,$,= -260 
K). Upon lowering the temperature below 
200 K we observe a significant reduction in 
the rate of decrease of xp’ (T). This behav- 
ior is commonly attributed to the demagne- 
tizing effects of spin fluctuations arising 
from Ce valence fluctuations. The vari- 
ables, i.e., the spin fluctuation temperature, 
TSF, and the excitation energy EEx = 
E(Ce3+) - E(Ce4+), were refined by a least- 
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FIG. 2. Reciprocal gram susceptibility versus temperature for CeRulBz , CeOs2B2, and calculated 
least-squares fit (solid line); the valency of cerium (calculated) is shown in the inset. 

squares procedure according to the Ansatz 
based on the ICF model by Sales and 
‘Wohlleben (22) (for details see also (13)). 
Thuswearriveat TsF = -300 K, EEx = 290 
cm-i for CeRu2B2, and TSF = -400 K, EEX 
= 340 cm-’ for CeOszBz. From these data 
the valency function u(T) (see inset, Fig. 2) 
was calculated. The very sharp decrease of 
xi’ below 50 K is mainly due to small 
amounts of stable moment Ce3+ contami- 
nants (less than 3%), eventually including 
small amounts of secondary phases. These 
impurity contributions were subtracted 
prior to refinement. The partial B/Si ex- 
change did not significantly alter the mag- 
netism of the boride phases. 
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