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We report a study of magnetic, thermal, and transport properties®%fdudstituted SRuQ,, performed in
order to investigate the effects of additional electron doping in this correlated metal. A gradual enhancement of
the electronic part of specific heat and a more drastic increase of the static magnetic susceptibility were
observed in SryLaRuO, with increasingy. Furthermore, the quasi-two-dimensional Fermi-liquid behavior
seen in pure SRuQ, breaks down near the critical concentratigir~0.20. Combined with a realistic tight-
binding model with rigid-band shift of Fermi level, the enhancement of the density of states can be ascribed to
the elevation of the Fermi energy toward a van Hove singularity of the thermodynamically dominant
Fermi-surface sheet. On approaching the van Hove singularity, the effective nesting vectorjobamel
shrinks and further enhances the susceptibility near the wave vgetdr We attribute the non-Fermi-liquid
behavior to two-dimensional ferromagnetic fluctuations with short range correlations at the van Hove singu-
larity. The observed behavior is in sharp contrast to that 6f Substitution in SfRuO, which enhances
antiferromagnetic fluctuations and subsequently induces incommensurate magnetic ordering associated with
the nesting between the other Fermi-surface sheetsd 8). We thus establish that substitution of appropriate
chemical dopants can band selectively modify the spin-fluctuation spectrum in the spin-triplet superconductor
SKLRUG,.
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I. INTRODUCTION For a strongly correlated, unconventional superconductor
like Sr,RuQy,, knowledge of the relationship between the su-
Since the discovery of the superconductivity in the lay-perconductivity and the magnetic fluctuations is of funda-
ered perovskite SRuQ,,! the material has been the subject mental importance in order to clarify the pairing mechanism.
of intense researéffor the following reasons. First, the su- This is strikingly exemplified by a number éfelectron sys-
perconductivity(with transition temperaturg&,=1.5 K) is of ~ tems and in the higfx, cuprates, where the superconductiv-
unconventional pairing symmetry, most probably spinity emerges near regions of magnetic instabiity'?In those
triplet.? Second, a highly conductive metallic state with meancases, the magnetic instability point is reached by driving the
free path¢>1 um can be achieved, reflecting the well hy- magnetic ordering temperature to zero by tuning parameters
bridized Ru 41 and O % character of the conduction bands such as pressure and carrier doping by chemical
in the stoichiometric material. This made it possible tosubstitutiont® Also, non-Fermi-liquid normal-state behavior
clarify the detailed electronic structure by means of de Haasis often observed in the vicinity of the quantum critical
van Alphen experiments® and angle-resolved photoemis- points.
sion spectra with results that are in qualitative agreement  Spin fluctuations are thought to act as the “magnetic
with band-structure calculatiod$: the Fermi surface con- glue” responsible for the superconducting pairing in many
sists of one hole sheét) and two electron sheef® andy). of these cases, including, as theoretically suggested,
The « and 8 bands are formed by the Rly, andd,, orbits, ~ Sr,RuQ,.'* Experimentally, a more direct signature of
while the y band hasgl,, orbital character. On the basis of the spin fluctuations can be found in inelastic neutron-scattering
cylindrical Fermi-surface topography, normal-state propermeasurements. In §RuQ,, recent experiments revealed a
ties are described quantitatively within the framework of aweak, broadened structure around the wave veqteiO,
quasi-two-dimensional Fermi liquit? attributed to the excitation from thgband?®in addition to a
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30 - - tional electrons to the metallic bands at the Fermi energy,

” QX_ because its disorder potential is at its strongest between,
ﬁ\ rather than within, the Rugplanes. La substitution therefore

20 7 provides a gentle way to study the effect of changing carrier

concentration in the correlated metal and unconventional su-

perconductor SRuQ,. We achieved electron doping up to
y=0.27, where the tight-binding calculation places the Fermi
energy of the material webbeyondthe vHS. The main con-
tribution of the enhancement of the DOS is confirmed to be
due to the approach towards the vHS of théand. At the
_%2 01 0 01 0.2 same time, the nesting wave vector of thband is shrinking
Eq—E (eV) towardsq~ 0 at the vHS, further enhancing the laysus-
ceptibility. We observe non-Fermi-liquid behavior around the
FIG. 1. Partial density of staté®OS) in SLRUO, obtained by ~ “Critical” doping level of y.~0.20 and attribute it to two-
a tight-binding fit to the experimentally determined Fermi surfacedimensional ferromagnetic fluctuations with short-range cor-
(Ref. 5. The Fermi energy is located 49 meV below a van Hoverelations. The evolution of the ferromagnetic fluctuations
singularity (vHS) of the y band. Note that they Fermi surface  with electron doping is in sharp contrast to the enhancement
changes from an electron pockéft insey to a hole pocketright ~ of the antiferromagnetic fluctuations induced by Ti
inseh when the Fermi energy crosses the van Hove singularity asubstitutior?®-?2 Throughout this paper, we stress that substi-
additional electron-doping level of,~0.23/f.u. tution of appropriate dopants into RuQ, can band selec-
tively modify the magnetic fluctuation spectrum.
well-known feature at the incommensurate wave vector
q=Q~ (2m/3,2w/3,0).1° The incommensurate wave vec- 1. EXPERIMENT
tor is in accord with a nesting vector between thend 8 . .
Fermi surfaced’ Attempts have been made to probe the Single crystals of SryLaRuO, with y up to 0.27 were
proximity to magnetic quantum critical points by applying 9rown by a floating-zone method in an infrared image fur-
strong magnetic fiefd or hydrostatic pressufé. These —Nace(NEC Machinery, model SC-E15HDAlthough it was
probes have the advantage of being “C|ean," i'e', of not indlfflCUlt.tO grOV.V CryStalS with Increasing because of the
troducing disorder, but in the range of parameters used so falecessity of higher temperature and therefore an unstable
on SERUO,, No magnetic instabilities have been discoveredMolten zone during crystal growth, we finally succeeded in
Although substitution studies involve the introduction of OPtaining large crystals with typical size of 4 mn8 mm
disorder, they have the significant advantage of producingC axis) X60 mm.
band-specific effects. For example, the substitution of non- The La concentrations of the crystals were analyzed by
magnetic Tt* (3d°) for Ru** (4d% in Sr,Ru,_Ti,O, is a electron-probe microanalysiEPMA). Up toy=0.14, the La
powerful probe to enhanamly the anisotropic antiferromag- SuPstitutes well for Sr. On the other hand, we found that
netic fluctuations at Q?%:2022 the ground state in the analyzed L_a concentration deviates fr_om the nominal
Sr,Ru,_, Ti,O, changes from spin-triplet superconductivity to L& concentrationy, for y,>0.14:y, varies roughly as
incommensurate spin-density-wa@DW) orde?® with the ~ Ya~ 0-3Yn*0.12. We confirmed tetragonal crystal symmetry
formation of glassy clusters at lower temperatfeé Near ~ for all S, LaRuQ, crystals used in this study at room tem-
the onset of magnetic order atx.~0.025, breakdown of Perature from x-ray measurement. The lattice parameter
the Fermi-liquid behavior is observed at low temperatures/Ond the in-planga axis) increases by-0.5% and that per-
the resistivity and specific heat show linear and logarithmid®€ndicular to the plange axis) decreases by-0.4% continu-
temperature dependence, respecti¢élJhese results indi- OUSIy withy up toy=0.27. The crystal symmetry and the
cate that in SIRu,_Ti, O, the divergence of spin fluctuations chan_ge of lattice parameter by La doping are consistent with
at Q. arising from the nesting between and 8 bands, ~Previous work on polycrystaf¥.
dominates the behavior at. 'Magnetlc suscgptlblllty measurements were: performed
On the other hand, the role of the magnetic fluctuations of'SiNg @ commercial superconducting quantum interference
the y band, which is proposed by some authors to drive th&leviceé magnetometer down to 1.8 fQuantum Design,
superconductivity in SRuO,,252 still remains unclear. The MPMS-XL). The specific heaCp was measured by a ther-
y band has the largest density of statBOS) at the Fermi Mal relaxation method from 0.5 K to 30 kQuantum De-
energy and the strongest mass enhancefastshown in S9N model PPM$ The electrical resistivity was measured
Fig. 1, in a tight-binding fit to the experimental Fermi- by standard four-probe dc and ac methods between 4.2 and
surface geometry, the Fermi energy is located 49 meV below?0 K and by an ac method between 0.3 and 5 K.
a van Hove singularityvHS) of the y band® corresponding
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to electron doping of an additional 0.23 electrons per for- . RESULTS
mula unit>?7 . : .
In this paper, we report the effect of nonisovalent coun- A. Static magnetic susceptibility
terion substitution of St with La®*, as in Sp_La,RuQ;. Figure 2 shows the temperature dependence of the static

The primary effect of La doping is the introduction of addi- magnetic susceptibility(T)=M/H of Sr,_,LayRuQ, with y
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FIG. 2. Temperature dependence of the magnetic susceptibilit
x(T)=M/H of Sr,_,La,RuQ, with y up to 0.27 in applied field of
1 T along(a) the basalab) plane andb) the ¢ axis. Ty, indicates
the characteristic temperature at whigh'H shows a peak.

up to 0.27 in an applied field of 1 T along the bagab)
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down to the lowest temperatures. The effective magnetic mo-
mentpes, as well as the temperature independent tgpRy;
corresponding to the Pauli paramagnetism, estimated from
the Curie-Weiss fitting at higher temperature, increase lin-
early at the rate ofips/dy~2ug/La and dyp,,i/dy~0.7

X 1072 (emu/mol f.u)/La, respectively.

B. Specific heat

Figure 3 shows the temperature dependence of specific
heat divided by temperatur€p/T for Sr,_,LaRuQ, up to
y=0.27 and down td'=0.5 K. There is no sign of a phase
transition, magnetic or otherwise, in line with the suscepti-
bility results. The data for pure SRuQ, (y=0) were ob-
tained by applying a magnetic field of 0.2 T along thaxis
in order to suppress the superconductiVity=1.44 K); the
Yata forugH=0 T essentially overlap with the data for 0.2 T
for T>1.5 K3! Enhancement o€,/ T with y is clearly ob-
served and is due to the increase of the DOS by electron
doping. The enhancement agrees well with the calculations
using tight-binding parameters based on the rigid-band

plane(a) and thec axis (b). There is no clear sign of any
magnetic ordering for all dopant concentrations in this
study?® It should be noted that the magnetic susceptibility is
nearly isotropic with respect to the direction of the applied
magnetic field. This behavior is in sharp contrast with that of
Ti-substituted SIRuQ,, which exhibits Ising anisotrop’?:?*

In the normal state of pure SRuQ,, x(T) shows little tem-
perature dependena@auli paramagnetismwith a broad
peak around 30 Kdenoted ag),), coinciding with the tem-
perature below which the characteristic signatures of a Fermi
liquid are seen. With increasing a gradual change to Curie-
Weiss-like behavior occurs at high temperature. ¥00.06,

the behavior with the peak temperatiig~22 K is similar

to that seen in the enhanced paramagngR%0O; which
possesses a ferromagnetic instability under uniaxial stfess.
Tw shifts to lower temperature with further La doping, and
finally for y>0.18 the susceptibility continues to rise sharply
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FIG. 3. Temperature dependence@4/T in Sr,_,La,RuC, up

FIG. 4. (a) In-plane resistivity p,, plotted againstT? in

Sr_LaRuO,. The inset showsp,y, vs T4 with y=0.20.(b) Tem-

to y=0.27. For pure SRuQ, (y=0) a magnetic field of 0.2 T was perature dependence of theaxis resistivity in Sy_,La,RuO, with

applied along the axis to suppress the superconductivity.
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model that each La dopes one free elecfoMoreover, a 40
clear low-temperature upturn indicating a deviation from
simple Fermi-liquid behavior is observed aroupdO0.20.
This upturn cannot simply be explained by an impurity effect
induced by La doping, because the effect is suppressed for -
y=0.27. This behavior is similar to that seen in Ti-substituted ¥ 10
SrL,RUQ, in the vicinity of its magnetic ordering: &~

(a)

—
(=)

C. In- and out-of-plane resistivity

Figure 4a) shows the in-plane resistivity,, for various

doping levelsy, plotted againsiT?. The residual resistivity - 595' '

paro, defined by the extrapolation of the low-temperature re- 2 ' ' .. ' (b)

sistivity to T=0 K, increases systematically wiyhat the rate NE S0r . K

of dpao/dy~ 40 u) cmly, that is, with a phase shift of im- § 45} . .

purity scattering 5~ w/12. The enhancement is much k) L. ° |

smaller than that seen in in-plane substitutesRBO, such ~

as SpRuY;_,Ti,O, and SpRuy_,Ir,0,, where both Ti* and ~ 35r Sr, JLa,RuO, 1
o X . . ) . . . . .

Ir** impurities act as unitary potential scatterers wih O 300 0.05 0.10 0.15 020 0.5

~ /233 This result shows that out-of-plane asubstitu- )
tion for SP* introduces less severe disorder within the con- La concentration y
ductive RuQ planes.

Another important result in Fig.(d) is the breakdown of
the Fermi-liquid behavior aroung=0.20: theT-squared de-
pendence,,(T) =AT "+ p,0 With n=2, satisfied below about
30 K for pure SsRuQ,,® starts to break down witly. This

FIG. 5. (@) Temperature and La concentration evolution of the
exponentn in Sr,_,LaRuQ,. The exponenh in the nominal ex-
pressionpp(T)=papo+AT" is experimentally dereived across the
whole phase diagram from the logarithmic derivative

. . . . =dlog(pap—pano)/dlog T. For low temperatures, the procedure is
is displayed in Fig. @) by the fact that the temperature quite sensitive to the correct choice @f, which we determined

. . e - . o2
range in which th&@-squared fitting is valid shrinks with. self-consistently by asserting thatshould beT-independent at the

Also, the coefficientA=mZ/n, gradually increases around lowest temperaturegb) The value ofCp/T at 0.5 K as a function
y~0.20, indicating the enhancement of the correlationgs .

among electrons by La doping. Herg, andn, are the elec-
tron effective mass and carrier density, respectively. Our besstion of the characteristic temperature of the Fermi-liquid
fit for y=0.20 is obtained witm=1.4+0.05. As added in the

YR - .
inset of Fig. 4, ther'* behavior is well satisfied between 0.3 bihg\gg?aslg e:gr(ijtl)té%ni nt% eﬁ‘heszsg?r?arﬁssfg: 0012}) exgucr;dn
and 10 K over more than one decade in temperature. Ii X T Y, P

should be noted that such a deviation from Fermi-liquid be'loev(\j t?ri t:reailj?gvxsgf :E: gﬁg?&iﬁ;gﬂbegi\gzlﬁﬁ ?rt]
havior is not explained by an effect of disorder by La, be- P ' ' Cp :

) L Fig. 5b) suggests deviation from Fermi-liquid behavior in
c~a7us|,<e thef-squared behavior is recovered f0¥0.27 below the temperature dependence @/T (Fig. 3). The critical
The temperature dependence of the resistivity alongthe qoncentrat_loryjo.z_o IS 1N goo_d agreement with the predic-
axis, p¢, for variousy is presented in Fig.). The crossover tion f5r(2)7m tlght-blndmg c_alculat|ons_, whegg is evaluated as
temperature from nonmetallic behavi@lp./dT<0) at high 0.23” Th|§_ behaylor IS suggestive (-)f.the presence of a
temperature to metallic one(dpc/dgl'> 0) at low guantum critical point neay~0.20, but it is not yet conclu-

: sive. In particular, no magnetically ordered state has been
te.mperatur@ moves mpnoton}cally to '°"2V39r temperature j o vvified in this study. Further experimental work on this
with y as also seen in Ti-substituted,BuQ,.<° The residual issue is in progress
resistivity p.o increases with doping with a slop#p.o/dy '
~70 m() cm/y. At the same time, the resistivity anisotropy
pe! pap @t low temperatures remains arounck 20° for all IV. DISCUSSION
dopant concentrations. Also, the temperature region over
which a Fermi-liquid-likeT? law is valid for p, is almost
identical to that forp,,. This result implies that the quasipar-
ticles can propagate coherently between the Ria@ers at Let us first discuss the origin of the enhancement of the
low temperatures. density of states by electron doping as seen in the specific
heat in Fig. 3. In the band calculation based on a tight-
binding model, whose parameters are determined by a fit to
the experimentally observed Fermi surfagdbe Fermi en-

The phase diagram of SglL.a,RuQ, is presented in Fig. 5 ergy is located 49 meV below a vHS of theband as shown
from (a) the in-plane resistivity andb) the specific-heat in Fig. 1, whereas such a singularity is not expected forthe
measurements. The substitution of La leads to the suppreand 8 bands>® The Fermi energy coincides with the singu-

A. Enhancement of the density of states of they band
by electron doping in SL,RUO,

D. Phase diagram of Sg_yLa,RuO,

134520-4
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FIG. 7. Sketch of theveak Fermi-surface nesting between
bands for(a) y=0, (b) 0<y<Yy,., and(c) y>Yy,.. Note that the ef-
r — fective nesting-vecto@. shrinks withy. Also, the nesting vector
(o, B) . - around(, ) for y>y, is added in order to explain the suppression
° of xg(q) near(,m).

1 1.0
0. (y=0)| Soel @
(5) H 044 & . T I
y= T R02r 023 1 tally determined Fermi-surface geometrgssuming a rigid-
—0 —020 O—(pt—/o—0h band shift. It should be noted that the Lindhard spin
- 8:(1’8 _ 8:%? La concentration y susceptibility calculated here isotropic although the elec-
L5 — 0.14 — 027 4 tronic structure itself is anisotropic, because the susceptibil-
' ity formula represents the Zeeman splitting in a metallic
state. The figure is separated out into the contributions from
the a, B bands(upper panel of Fig. pand y band (lower
panel of Fig. 6. The susceptibility is normalized gt=0 in
pure SyRuQ,, and the Stoner factor is neglected in this cal-
05l culation for simplicity. Comparing the contribution from the
T X M r al B andy bands x}(q) changes much more dramatically on
_ electron doping thapygﬁ(q) which changes little apart from a
_ _I_:IG. 6. Momentum dependence of real part of Llndh_ar_d suscePsmall shift iané'B. This strongly suggests that it is theband
EP"C';,V Ofbsrgy'-tath”O“ upc:oyzlo.azz) badse‘:].g”TtEe rea'ls,ﬂc tt,'ght' fthat mostly affects the change in the magnetic properties by
inding band structure and a rigid-band shift. The contributions o : ; o -
the « gﬂ bands(upper panel angd the y band (lower pane] are elef:tron dop_mg. Especially, it is clearly found th‘%t(q_q)
' mainly contributes to the enhancement of the total static sus-

ted tel lized to thei lueg= andy=0. . . . .
presented separa ey, normatized ‘o thelr vauleq= andy u%(_apnblhty by electron doping, as shown in the inset of Fig. 6.

The inset shows the La concentration dependence of the static s . - .
ceptibility (q=0) of the «, 8 bands(open circles and they band The peak inyd(q) atq=Q;.~(0.27,0.27) as seen in pure

(closed circley with y=0 values indicating the relative contribu- SPRUQ, is explained by weak nesting of the two-
tions of (, 8) and y to the bare density of states. dimensionaly bands at the nesting vect@, as illustrated

in Fig. 7(a). A corresponding structure has only recently been
observed in inelastic neutron-scattering measureffent,
where the experiments detect timeaginary part of the dy-
namical susceptibility.

larity at a doping level of an additional 0.23 electrons/f.u., if
a rigid-band model is applicable to this systerdery re-
cently, we confirmed the rigid-band model to be valid with The main effect of electron doping is that the nestin
good quantitative agreement in,Sit.a RuQ, up toy=0.06 ave vectorQ? shifts to lower whpil gb th y2(q=0) and 9
in a comparison between quantum oscillation measuremeni’%f7 N ic o 9. ey 0t xp(q=5) an
(de Haas—van Alphen effeand tight-binding calculation®. x3(Qp) diverge. This divergence ofg is logarithmic in
Here we find experimentally that the critical doping value (Y ~Yc), but one would expect the Stoner enhancement to
appears to be 0.20 rather than 0.23 electrons(Fig. 5). lead to _a_r_nuch more dramatic increase in the renormalized
This indicates a very slight departure from the rigid-band-Susceptibilityx”. Finally, QF becomes zero at the van Hove
shift model, possibly because the decrease ofcthgis lat- smgulanty. itself, at a crltlca}l elegtron concentration
tice parameter with La substitution, which lowers thband ~ Yc=0.23[Fig. 7(b)]. Beyond the singularityy>y), xj(q) at
relative to the others, might have non-negligible influence ford~ (7, ) (the X poiny is dramatically suppressed, as seen
higher La concentratio?f for y=0.25 and 0.27 in Fig. ®). Here the Fermi energy is
higher than the vHS, and as illustrated in the right inset of
Fig. 1, the Fermi surface of the band changes from an
electron pocket to a hole one. As seen in Fi@),7the wave
vector (7r,77) then fails to connect the sheet with itself,

On the basis of the rigid-band model described above, wéeading to a substantial loss of susceptibility near the X
now discuss the contributions from theband to the mag- point.
netic and thermal properties when additional electrons are Using the above Lindhard calculation, although the Stoner
doped into RuQ,. Figure 6 shows the momentum depen-factor is neglected in this calculation, we can qualitatively
dence of thereal part of the Lindhard susceptibilty xo(q)  explain most of the evolution of the results of our static
expected for SryLaRuQ, up toy=0.27. Again, the calcu- susceptibility(q=0) with La doping (Fig. 2). The marked
lation is performed using a tight-binding fit to the experimen-increase of the observed susceptibility with La doping is ex-

B. Enhancement of they band magnetic susceptibility atq~0
by electron doping in SLRUO,
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plained in terms of the enhanced density of states at tharoundq~0. The short-range correlation reminds us of the
Fermi level as the VHS is approached &fishrinks to zero. case of the SRu,_,Ti,O, with x=0.09. Elastic neutron-
We note again that the Lindhard susceptibility is alwes ~ scattering measurements on this system revealed a clear
tropic, in accordance with our experime(fig. 2), since it SDW ordering below 25 K with the nesting-vect@:”.
essentially represents the Zeeman splitting in the metalli¢tiowever, the correlation length at the ordered state is as
state. This holds despite the quasi-two-dimensionality of theshort as~5 nm (Ref. 20 and no anomaly corresponding to
electronic structure and spin-fluctuation spectrum. Howeverthe transition is observed in the specific h&athe correla-

we note that there must also be another contribution to th&on length in Sy LaRuQ, has not been measured yet, al-
susceptibility as well, because it is not easy to account in théhough it will be important to do so, in order to detect the
above analysis either for the strength of the temperature devolution of the spin fluctuations gt~ 0 by La doping.
pendence foly>0.1 or for the behavior seen in g&0.27,

for which an overall decrease gfis predicted. V. SUMMARY

By minimizing the disorder level by substituting *afor
Sr’*, we reported the effect of additional electron doping in
o ) Sr,RuQ,. The enhancement of the DOS by additional elec-

We now focus on the non-Fermi-liquid behavior aroundirons is well explained by a rigid-band model based on the
y~0.20, where we observe a low-temperature upturn in theealistic tight-binding calculation. The result can be mainly
SpeCIfIC heat and a clear deviation frof behavior in the ascribed to the approach of the Fermi energy towards a vVHS
resistivity. We have described in the preceding section thags y band, which is positioned at a doping lewel-0.20,
we expect a strong enhancement of ferromagnetic fluctuasg mev above the Fermi level in pristine,BuQ,. The en-
tions when the Fermi level crosses the vHS—evaluated aiancement of the magnetic susceptibility by electron doping
yc=0.23 in the rigid-band-shift model-due to the enhanced toward the VHS can be viewed in terms of the shrinking of
DOS arising from the shift of the two-dimensional nesting-the nesting vector of thg band fromQZ~ (0.27,0.27,0) at
vectorQy; towardg=0. The enhanced DOS is also expectedy - o Q~0 aty~y, on the basis of a calculation of the
to affect the specific-heat coefficie@p/T. Lindhard susceptibility. The non-Fermi-liquid behavior

The observed non-Fermi-liquid resistivity exponent of aroundy=0.20 is explained in terms of the two-dimensional
n=1.4 fory=0.20, as shown in the inset of Fig@}, is in  ferromagnetic spin fluctuations with short-range correlation.
good agreement with the expectation of the self-consistendn, the other hand, Ti substitution induces magnetic ordering
renormalization theory witin=4/3 for two-dimensional fer-  associated with the nesting between otheand 8 Fermi-
romagnetic spin fluctuatior’. The essential ingredient here g face sheets, so appropriate dopants can selectively en-
is the two-dimensional nesting-vectQf;=0. The situationis  hance the spin fluctuations of different bands inRRIO,.
quite different in the Ti-substituted system,Bu,_,Ti,Os,  Thys, we stress that the layered ruthenatR60; is a pro-
where ai.=0.025 the non-Fermi-liquid behavior is observed otype multiband metal in which we can understand the
as well, butin that case withlmear (n=1) resistivity power  physical properties with a surprising level of precision, given

C. Evolution of ferromagnetic fluctuations and their relation
to the non-Fermi-liquid behavior

law.* The origin of this behavior lies in the divergiranti-  the correlated nature of the electronic state in this material.
ferromagnetidluctuations originating from the finiténcom-
mensuratgnesting-vectoQ:? between ther and 3 sheets? ACKNOWLEDGMENTS
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