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INTROWCTICF4

To u.nder:tancl the underlying phymics of the heavy electron supercon-
ductor UBei3, its superconducting transition temperature Tc and its
criti=l field behavior have been studied extensively ao a function of
impurity doping.’-. Thorium and yttrium substitution on uranium lattice
site- generate a non-monotonic Tc cupproosion as a function of impurity
concentration. Moreover, for 1%-substitutions x, 0,02 < x < 0.04, a
oecond large anownly appears’ in the specific heat below TC,6~rhaps
indicating the tramition to a second ouwrconducting phase. Doping of
UBe,a with mqnetic Cd impurities results in an u.nunually snll Tc
suppression (ATC/M = -0.4CJ W%). On the other hand, adding a few percent
of nonmagnetic impuritiam (La, SC, Lu) oupproosem Tc rapidly, being an
unusually strong effect of norumgnetic impurities on supercon-
ductivity. Altogether, any impurity doping seemn to modify the low
temperature properties of UBe,3 in a way rather unumual compared to norml
auperconductorn, So far, however, little attention IMS been paid to the
modifi=tion of the norrrml state pro~rtias of impurity doped UBei3. We
have investigated the nornml otate nmgnetic khavior of impurity doped
[Uj.xR&)Bo,o pseudobimrieo (RE ■ l%, Y, 1A, Lu, SC) in t:~e temperature
range between 2 K and 380 h for impurity concentrations x ~ 0,05 to see if
there are correlations with Tc(x),

RESULTS

The wqnatic oueceptibilitieo x of all samples investigated -how
Chrie-Weiho behavior above 100 K. This allowB us to extract rea~onably
accurate valuoa for the paro.mgnetic Curie-tempe.ature e and the effective
U-moment paff by fitting Izx vo. T to n ~rie+eios law in this tempera-
ture range As ● third pranwter cbractelizing the ~~etic behavior we
choorne the ousccptibility per rrmle U ● t ● te~rature of 2 K, K(2 K),
Here we present results only on Y and 1A, having a corprable ion!c volume
to urmni:m, md on Lu and Sc, having ● nimller ionic volunw com~rod to
uranium, Fi~rea l(a) and (b) show ●s ● function of Y md b concentra-
tion x, rospoctivcly from top to bottom, TC taken from Ref. (5), the
nmgnatic susceptibility Par mole U ● t 2 K x(2 K), the pare.mgtmtic ~rie-
tempernturs e and the ●ffactivo pnramgrmtic U-momont peff. Additionally,
in Figs. 2(R) rnd (b) the name pr-tsrn Tc, x(2 K), e md pa f are nho~

fan a function of Lu- and Su-impurity concentration, re-pectivu y.
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Fig. 1, Influence of impurity doping on the magnetic propertied of
uBe, J. Shown no a function of b-concentration (Fig. la) and
Y-concentration (Fig. lb) are the superconducting transition
temperature Tc, the umgnetic susceptibility per mole U at 2 K,
x(2K), the psranmgetic Chrie temperature e artd the peirarmgnet-
ic effective U-unnnent. The molid l!nes tire guidon to the eye.

DISKIXSICM4AND~CllBICMS

For all different Impurities ●hewn in Figs, 1 and 2, we note an
initial increase of the low temperature susceptibility K(2 K) as a

function of,impurity concentration, which is alro observed for Th
Impurities. l%i~ nmy be explained as due to Kondo ●creening of a
norumgnetic impurity, resulting in th? fornmtion of an fnduced mgnetic
mment.” Simply opeekfng, at the i~tion cf the impurity there is a
co~nsating electron cloud, but nothing to compensate,

For all t~s of impurities investigated, the paranmgnetic Curie-
temperature exhibits ● Ilaximum no ● function of impurity concentration but
d~es not change dranmtically as can bee aoen from Figs. 1 and 2. For Th
impurities not shown here, whore tht whole concentration range fro~ UBelu
to dilute U in ThEi.ela has hen mtudied, 9 changes by leso then 30%, i~di-
cating that e is dominated prinmrily by mingle-ion spin fluctuation.
Cartainly this ●ppaars to be the care in pure ‘UBe,g since the vnlue of B
is to within -10% the MIM value ao the mingle Kondo impuri*y temperature
deduced by Batlogg et al.’ from a Bathe Anoatz analyslo ~f their wagneto-
resistance data.

Surprisingly, we not only observe changes in K(2 K) and e as a func-
tion of impurity concentration, which both ● re consistent with a simple

Kondo picture, ‘but ●l-o chang~. in the ~rarmgnetic effective moment of U

in UBelo due to Impuriti,-i An can h ●oon from Figs. 1 and 2 for all
types of Impurities investigated, we obnerve an incraaoe of the U-moment
with increasing impurity concentration, going ovtr a wmximum, and nettling
at values h\gher than or comparable to tkt for pure UBelo, The rmximun
meems mo~t pronounced for Y- and k-impurities, which are comparable in
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Fig. 2. Influence of impurity doping on the mgnetic behavior of UBel,.
Shown am a function of Lu-concentration (Fig. h) end Se-concen-
tration (Fib. 2b) are the superconducting t]ensition temperature
T~. the mmgnetic murnceptibility per mole U at 2 K. K (2 K). ?he
paranmgnetic Curie temperature e and the pranmgnetic ●ffective
U-wmment. The ●olid lines are ~ides to the eye.

volume to U, and less pronounced for the ●nmller volume Sc and Lu.
Inspection of Figo. 1 and 2 shows that the variation in peff with con-
centration quali-mtively tracks e(x). The c-e in paff with concen-
tration might be merely reflecting variations in paff with x md both ~Y
have a common origin. However, alternative interpretations of peffvarying
with impurity concentration. like changes in the hybridization between U
5f-electrons and ●lectron- of neighboring Be-im~. atnnot be ruled out on
the basiu of the-e oboervationm alone. Clearly, there are rather signifi-
cant changes in the megnetlc behvior of doped UB013 samples that accom-
pany the depreotion of Tc. Further investigations, e.g. wmgnatorenim-
tance. Hall effect. and neutron scattering meamrementm. are needed to
establish unambiguously their origin so that a relevant theory fer
superconductivity in theme nmterialo con be nmdo.
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