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Enhanced superconductivity in the eutectic systepR80,-Ru is referred to as the 3-K phase of the
spin-triplet superconductor SRuO, because of its enhanced superconducting transition temperBiuoé
~3 K. We have investigated the field-temperatue-T) phase diagram of the 3-K phase for fields parallel
and perpendicular to theb plane of SyRuQ,, using out-of-plane resistivity measurements. We have found an
upturn curvature in thel (T) curve forH||c, and a rather gradual temperature dependenég. ptlose toT,
for bothH|ab andH|c. We have also investigated the dependencd gfon the angle between the field and
the ab plane at several temperatures. Fitting the Ginzburg-Landau effective-mass model apparently fails to
reproduce the angle dependence, particularly kd@rand at low temperatures. We propose that all of these
characteristic features can be explained, at least in a qualitative fashion, on the basis of a theory by Sigrist and
Monien that assumes surface superconductivity with a two-component order parameter occurring at the inter-
face between SRuQ, and Ru inclusions. This provides evidence of the chiral state postulated for the 1.5-K
phase by several experiments.
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[. INTRODUCTION sic form of the vector order parameter to tk) = zA o (ky
+iky), which is called a chiral state.

SrL,RuUQ, is the first layered perovskite superconductor Since the Fermi surface consists of three cylindrical
without copper® it is isostructural to the cuprate high- (quasi-two-dimensionglsheets*! the above vector order
temperature superconductor, 3Ba,CuQ,. This is one of ~parameter leads to an isotropic gpf(k)=Ayki+kj].
the reasons that SRuO, has attracted great attentfode- ~ However, a number of experimental restits® have re-
spite its superconducting transition temperatiie being vealed the power-law temperature dependence of various
rather low(ideally 1.5 K.3% In fact, a number of theoretical thermodynamic quantities and thus strongly suggest lines of
and experimental studies have revealed its unconventiong0des in the superconducting gap. This fact postulates modi-

rture More imporany i 5 now wel esiablished that 2101 10D e 9 e D o0 2l
Sr%RuQ4 IS a spm—trlpllelt superc_onductor, n contrgst to thediscrepancy between those experimental facts and the vector
spin-singletd-wave pairing in high¥, cuprates. This was

' ) ; _ "~ order parameterd(k) =zAq(Ky+ik,).*?° These theories
first confirmed by’O-NMR measurementSThe Knight shift  5"into account the orbital dependent superconductivity

is unaffected by the superconducting transition, strongly sugz,q propose very strong in-plane anisotfpyr horizontal
gestive of spin-triplet pairing with the spin of Cooper pairs |ines of node¥ in the superconducting gap to explain the
lying within the ab plane? Also, the observation of sponta- power-law temperature dependence in thermodynamic data.
neous magnetic moments accompanying the superconducting Amongst several remarkable features related tR60,,

state indicates broken time-reversal symme@syggesting a an enhancement d. in the SsRuUO,-Ru eutectic system, is
two-component order parameter with a relative phase/8f  rather surprising. This enhancement was found during the
Subsequent experiments of Ru-NMRef. 7) and polarized course of the optimization of sample growth. While the ideal
neutron scattering both of which measure the Knight shift, T, of S,RuQ, turned out to be 1.5 R the ac susceptibility
support the YO-NMR measuremenfs A detailed small-  of certain batches was known to exhibit rather weak diamag-
angle neutron scattering study has revealed the vortex fieldetism at a considerably higher onset temperature of about 3
distribution, which cannot be understood without the two-K. A clear resistance drop, below which the resistance does
component order paramefeThese results constrain the ba- not necessarily fall to zero, was also observed at a very close
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tion of SLRUQ, at 1.5 K. The highefF; superconductivity is
called the 3-K phase and the original lowersuperconduc-
tivity is referred to as the 1.5-K phase. The manifestations of
3-K phase superconductivity in resistance and ac susceptibil-
ity suggest that the superconductivity is inhomogeneous and
filamentary. In addition, 3-K phase superconductivity is con-
sidered to be essentially sustained ipR8r0Q,. Because the
upper critical field of the 3-K phase is the highékiwes)
when the applied field is paralléperpendicularto the ab
plane of SsRuQ,.?? (That is, the anisotropy of the upper
critical field reflects the crystallographical directions of
SrLRUG,.)

In addition to the enhancement ©f to ~3 K, the field-
temperature phase diagram of the 3-K phase has intriguing
properties. Earlier work of resistive measurem&htss re-
vealed clear hysteresis of the upper critical figlgh in mag-
netic fields parallel to thab plane at low temperatures: Two
distinctly differentH,’s are obtained when the applied mag-
netic field (or the temperatupeis swept upwards and down-
wards. Also theH ,(T) curve forH|c looks rather unusual,
being nearly a straight line or possibly concave upwafds.

Neither theoretically nor experimentally has very much
been known about the 3-K phase thus far. However, recent
tunneling measurements orc-axis junctions of the
SrL,RuQ,-Ru eutectic have observed zero bias conductance

FIG. 1. Top: Optical microscopy picture of a polished surface[;)e;,\kr;ﬁ5 which is a hallmark of unconventional
parallel to the Ru@ plane (bright region: Ru, dark region: syperconductivity® Therefore, the superconductivity in the
Sr,RuQ;). Bottom: Schematic of the interface betweenR&r0,  3.K phase is also unconventional and probably originates
and a Ru inclusion modeled in Sigrist and Monien’s theory. Thefrom the triplet pairing of SIRUQ,. Also Sigrist and Monien
interface within the SIRuQ, part has a t_hin layer wherepawa_ve (SM)27 have recently proposed a phenomenological theory
state nucleates at an enhanced transition temperaturdk; its  yhat assumes surface spin-triplet superconductivity at the
yv?v? function hats_, Iolbes and nodes parallel and perpendicular to trgrzRqu—Ru interface although the theory does not consider
intertace, respectively. the mechanism of the enhanced superconductivity.

In the present work, we have studied the field-temperature
temperature. As discussed in Ref. 22, Maeta@l. estab-  phase diagram to higher precision than the previous work in
lished that these observations are indeed due to supercondwRef. 24 for a further discussion. We have also investigated
tivity and, as a result of careful investigations into the matethe dependence of the upper critical field on the angle be-
rial origin, that it reproducibly occurs in the uQ,-Ru  tween the applied field and theb plane. We will discuss
eutectic. these results with the help of SM’s thedfyin addition, we

The eutectic system, a two-phase composite structure oflgave measured the specific heat to obtain thermodynamic
single-crystalline SRuQ, matrix and lamellar micro- evidence for nonbulk superconductivity, which supports an
domains of ruthenium metal embedded if?its obtained by assumption of their theory.
the same method as ®uQ, but with excess of Ru and/or at
a faster growth speed.The top panel of Fig. 1 shows an
optical microscopy picture of a polished surface parallel to
the RuQ plane. Typical dimensions of lamellae areuIn in The eutectic samples of ;RuQ,-Ru used in this study
thickness and 1-3@.m in length and width; the separation were grown by a floating zone method. The Ru inclusions
between adjacent lamellae is of the order of 4. Al-  were lamellate with typical dimensions of AmX 10 um
though the appearance of the Ru inclusions may depend oxi30 um. A surface parallel to thab plane of the sample
growth conditions, the density of Ru inclusions should beused for resistive measurements is shown in the top panel of
uniquely determined by the composition at the eutectic poinFig. 1. There were no particular directions along which
of SLRUQ, and Ru. In the top panel of Fig. 1, lamellae lamellae preferably line up throughout the whole sample.
apparently line up along a certain direction, but empirically,Details of the crystal growth are described in Ref. 22. We
there is no particular preferred orientation relative to thehave measured the resistivity as a function of magnetic field
crystallographical axes. The direction often varies everor temperature to determirté.,(T) andT,(H). The dimen-
within a small piece of single crystal of SRuQ,. sions of the sample, cut from a crystalline rod, were 0.96

Such a eutectic system shows a broad superconducting 1.04 mn# in the ab plane and 0.58 mm along theaxis.
transition with an onset of about 3 K. On further cooling, thisWe employed a lock-in technique at 137 Hz with a current of
transition is followed by the original superconducting transi-0.5 mA along thec axis. Low temperatures down to 60 mK

Il. EXPERIMENT
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- - FIG. 3. Field-temperature phase diagram of the 3-K phase. The

SN transition points have been determined as the inflection point asso-
ciated with the superconducting transition to the 3-K phase. The
H, curve forH|c shows an upward curvature with an inflection of
2.32 K, as indicated by an arrow. The dashed curves represent fits of
(1-T/T,)" dependence to data closeTg. (n=0.75 and 0.72 for
H|ab andH||c, respectively.

p ¢ (HQ2em)
(Lwoes) X HOA)p/ dp

As seen also in the phase diagram of Ref. 24, there are
two branches, corresponding to up and down sweeps, below
~1.2 K for H||ab. This is a consequence of the hysteresis of
H., mentioned in the Introduction. As discussed in Ref. 24,

FIG. 2. Typical traces of the resistance of the 3-K phéssid two possibilities may be envis_,aged for Fhe hysteresis: One is
lines and their derivatives with respect to magnetic field or tem-that the magnetic field effectively applied to the region re-
perature(dashed lines These illustrate that the transition points SPONSible for the 3-K phase superconductivity is hysteretic.
(inflection point3 from field sweep and temperature sweep show al Ne second one is that the hysteresisigf is instrinsic(i.e.,
good agreement. due to a first order transitignObviously, the latter case is

even more interesting as the superconducting transitjge
were reached by means of3ie cryostat or a dilution re- 1) in magnetic fields is normally second ord@Possible
frigerator. Magnetic fields of up to 5 T were generated by anterpretations for the latter case will include a first order
superconducting solenoid. The sample was mounted in a réransition due to spin depairirfid However, we point out that
tator that enabled the angle between #ieplane and the this is irrelevant to the spin-triplet state we suggesdtiral
applied magnetic field to be changed. We have also measuré&ate.
the specific heat by a relaxation meth@@uantum Design, The present study has revealed that the lower branch
model PPM$ down to 0.4 K. The sample for the specific (down sweep of field or temperatyref theH,(T) curve for
heat measurement was cut from the same crystallingl||ab is nearly flat, which seems to be rather unusual. This
rod as used for the resistive measurements, and weighed fnding may contribute to a further understanding of the hys-
about 11 mg. teretic behavior oH,. In addition to the hysteresis, we note
two prominent features confirmed only in thé&-T phase
diagram obtained in the present stuéi) The temperature
dependence dfl ., in the vicinity of T is rather gradual2)
An upward curvature is seen below an inflection point of

Figure 2 shows typical traces of the resistance as a fun.32 K in theH,(T) line for H||c.
tion of magnetic field or temperature. The transition point We will below propose that these two features may be
has been defined as the inflection point associated with thexplained, at least in a qualitative fashion, by SM’s recent
superconducting transition to the 3-K phase. Figure 2 alstheory?’ As stated in their original paper, they do not intend
demonstrates that the transition points determined fronto consider the mechanism of the enhancemerit.ah the
Heo(T) andT.(H) show a good agreement. eutectic system, but they have constructed a phenomenologi-

Figure 3 shows the resultant field-temperatuie-T)  cal theory.
phase diagram of the 3-K phase 05BuQ, for fields paral- The theory includes the following reasonable assump-
lel to the ab plane and the axis. This phase diagram con- tions. First, 3-K superconductivity occurs at interfaces be-
tains a considerably larger number of transition points thaiween SsRuQ, and Ru inclusions(For simplicity, they treat
those in Ref. 24, which makes possible a more detailed dighe interface as a single flat plane, as depicted in the lower
cussion. We, however, note that both phase diagrams appepanel of Fig. 1. Second, the superconducting order param-
to be very similar and consistent. eter is represented by a two-component order parameter with

0.4
Temperature (K)

06 08

Ill. RESULTS AND DISCUSSION
A. H-T phase diagram
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65 - — T T contrast to the standard {1T/T.) dependence, we suggest
60 2 T A that it supports surface superconductivity in the 3-K phase.
E On the other hand, fitting (2 T/T.)" dependence to the
é 55 g 7] H-T phase diagram of the 1.5-K phase based on specific heat
¥ 50| S e D I measurement$>°yieldsn=0.90 andn=1.0, forH||ab and
£ 4 0 1 2 3 4 H|lc, respectively® Also a phase diagram from resistive
=B T 1 measurements on the 1.5-K phase, albeit the number of data
© 40 . points are rather few, the temperature dependence appears to
a5l | be linear close tdl..3” While the exponents of about 0.7
obtained for the 3-K phase somewhat deviate from the pre-
30— 1' ' é ' é — dicted valuen=0.5, those values are considerably smaller
thann=1.

Temperature (K) Although we claim that théd-T phase diagram obtained

FIG. 4. Specific heat divided by temperat@g/T of the eutec- probably supports surface superconductivity, a possible criti-
tic system SfRuO,-Ru. While a clear peak associated with the CiSM is that the exponents obtained being around otis
1.5-K superconducting transition is seen, a signature of 3-K supeid00d enough agreement with the theoretical value of 0.5.
conductivity is barely evidenced. Inset: imaginary part of the acThis discrepancy should originate from the above discussion
susceptibility. A broad feature associated with the superconductinglong the line of SM’s theory being somewhat crude for
transition to the 3-K phase is seen. comparison with experiment. Matsumoto and Sidfistave
very recently improved the calculations in SM’s p&gemd
) . have obtained an exponent of about 0.7 for the temperature
a relative phase ofr/2, similar to S;RuQ,. They used @ (5046 ysed for our fitting; this exponent is very close to our
Ginzburg-Landau (GL) free energy for tetragonal resylts.
symmetry® with the two-component order parameter The formalism and assumptions Matsumoto and Sigrist
= +in,, corresponding tod(k)=2zAo(nket+imyk,).?”  have used are in principle based on those of SM's theory.
The GL free energy also involves&function potential en-  Their important improvement is that Matsumoto and Sigrist
hancing theT . at the interface between JRu0, and Ru. use a more realistic wave function of the order parameter in

The above assumptions receive support from existing exmagnetic fields than SM’s calculatiofsWhereas SM used
perimental results such as a weak diamagnetism in the an exponentially decaying wave function as in Ref. 32, Mat-
susceptibility, an imperfect resistance drop mentioned in theumoto and Sigrist have pointed out that this functional form
Introduction and the observation of zero bias conductancé appropriate only when the field is very low. In fact, Mat-
peaks®® We have also measured the specific heat for the 3-ksumoto and Sigrist's numerical results indicate that the ex-
phase in the present study. Figure 4 shows the specific hepbnent tends to 0.5 with approachiiig= T, or H=0. Mat-
divided by temperature. A sharp peak is seen at about 1.2 Kksumoto and Sigirst have taken into consideration the
which is attributed to the original superconducting transitionharmonic potential due to the applied magnetic field, leading
in S,RuQ,. However, a signature of the transition to the 3-K to a contraction of the wave function. They have obtained
phase is barely observed in the specific heat. This thermodyrigher T.’s and consequently exponents of around 0.65 and
namically supports the first assumption above. In contrastround 0.75 foH|lab and forH||c, respectively®
the imaginary part of the ac susceptibility, displayed in the While we intend to discuss the exponent in the vicinity of
inset to Fig. 2, shows a broad transition to the 3-K phase welH,, the range of temperature over which the fit has been
above the sharp 1.5-K original transition. It should be notedapplied inevitably has a finite width. Our exponents quoted
that a small hump is seen in the specific heat between 2 arabove are from a temperature range of approximately 0.9
3 K, which is very close to the transition temperature of the<T<T.. The exponent from fitting seems not to signifi-
3-K phase. The attribution of this small hump to the supercantly depend on the temperature range over which the fit-
conducting transition of the 3-K phase leads to its volumeting was done, unless the lower temperature limiting the fit-
fraction being estimated to be 1.5% 3! ting range is too low’ or the number of the data used for the

Based on the above formulation, SM have considered thét are too few?°
upper critical field in fields within the flat interface depicted SM’s theory also provides a qualitative explanation for
in the bottom panel of Fig. 1. In both casestéfab and the anomalous behavior of thé.,(T) curve forH|c (Ref.
Hlc, He, is proportional to (+T/T.)%° in the vicinity of ~ 27) (i.e., upward curvature at low temperatures and high
T., which is common to surface superconductivity in a fieldfields). They predict that only one of the two components of
applied parallel to the surfac® Examples include supercon- a superconducting order parameter, suck,asr ky is stabi-
ductivity at twin boundarie$? lized atT, in zero applied field and that the other component

Fitting the functional formH,(T)=A(1-T/T.)" to the  with a relative phase ofr/2 arises at a slightly lower
gradual temperature dependenceHqj in the vicinity of T, temperaturd! However, the application of a magnetic field
yields n=0.75 andn=0.72 forH|lab and forH||c, respec- notperpendicular to the axis will induce simultaneously the
tively, whereA andn are the adjustable parametéfdhese  two components with a relative phase of2 at T,. [Since
exponents have been obtained from fitting the data betweethe triplet state represented by the order parameter
T and approximately OB, . As all of these exponents are in k,+igk,(0<e<1) has an orbital magnetic moment along
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between theab plane and thec axis; 6=0 corresponds to
Hllab.) Only at 0.29 K of these three temperatures, ddgs
show hysteresis close t#||ab. For 0.29 K, the hysteresis of
Hc, persists to#|~10°. [For 60 mK, the hysteresis is ob-
served for|9|=<20°. The angle range for which the hyster-
esis can be seen decreases with increasing temperature. As
mentioned in Sec. Il A, the hysteresis Hf., disappears at
~1.2 K even ford~0° (H|jab).] While the lower branch
(down sweep of fielgfor 0.29 K is plotted with solid circles

in Fig. 5a), the upper branckup sweep of fielilis used for

the fitting below in this subsection. This is because whether
the up sweep or down sweep is used hardly affects the dis-
cussion below. Also shown in Fig.(& are fits of the GL
effective mass model

chHc

Jsirto+T 2codh’

Herel is the square root of the ratio of the effective mass for
interplane motion to that for in-plane motioki.e. T’
R =H02”ab/H02HC).42 We have takerH cja and Hey) to be
0.0 0.2 0.4 0.6 0.8 1.0 the adjustable parameters for the fitting. The resultant values
H,,2c08%0/ Hap ot of (Hegjab,Hez)c) shown in Fig. %) are (3.52 T, 0.92 7,
o (3.14T,0.50 7, and(1.57 T, 0.11 J for 0.29 K (up sweep,
FIG. 5. (a) Angle ¢ dependence of the upper critical figtl, at 1,32 K and 2.45 K, respectivelfThose for 0.29 K(down
0.29, 1.32, and 2.45 K. The dashed curves represent fits of the Ggyweep is (3.33, 0.97 T: the curve is not showh.
effective mass model for 626<90°. For 0.29 K, there are two  Ajthough this model is known to best fit for temperatures
branches reflecting hystere&s_ld{z, the open(solid) C|rcle_s cor-  close toT,, it reproduces as a whole th&dependence of
;esr’ond to umgown)hswf%ngf I:Iz(?tTh? tsr?mgfatﬁmt.v\"thom H,, for the 1.5-K phasépure SsRuQ,) even at 60 mK? It
own-sweep ranco at 0.29) kand fits of the etec 'Vf MasS " should be noted here that a region closeHiab (e.g.,A6
model for 0°< #<5° (for 0.29 and 1.32 Kand 0°< §<10° (for o . .
5 =<5°) for the 1.5-K phase is exceptional due to the unusual
245 K. The data are plotted as H(,COSO/Hgja,)” VS . fth itical field: this i babl lated
(Heosin 6/HC2”C)2, so that all of the fits are represented by the dashe®UPPre€ssion of (n€ upper critical Tield, .IS IS pro .a.l y3re ate
straight line. to (or caused bya double superconducting transitigt In
contrast, Fig. &) exhibits that the model apparently fails to
reproduce experimental results of the 3-K phase in a very
wide angle range. This discrepancy between the data and the

Heo(0)=

()

the ¢ axis, the state is energetically stabilized by a finite

magnetic-field component parallel to thexis,] As a conse-

quence of both components being stabilized, the coupling"®d€! is rr])articglarly evident for |0W-t(ra]mperatur$ ﬂata. |'
between the two components results in an enhancement of SM'S t eory’ can be extended to the case of the applied

He,. In addition, the coupling becomes stronger at lower!€!d pointing to arbitrary directions within the Su0,-Ru
interface plané’“**A discussion with a minor simplification

temperatures, leading to an upward curvature inHhg(T . . ) X .
P g P be(T) yields an analytic functional form identical to the GL effec-

curve forHjjc. : : .
” tive mass modelEq. (1)].*? However, this analytic expres-

In addition to the mechanism described in the last para-"~ " lid for th lv wh h
graph, Matsumoto and Sigrist suggest that there is anothgo" ' vallc for the present system only when Ihe tempera-

mechanism for the low-temperature high-field enhancemerf'® T IS CIO.Se to T‘? and/qr the coupling of the o
of H, for H|c.%® They have recently raised that the region components is smalfi.e., H is nearly parallel to_theab

of the enhanced superconductivity-K phase has a finite plang. In fact, In the framework_ of the_ GL formalism, .SM
width in an actual eutectic system although SM adopted théesorted numerical means to investigate the behavior of
GL free energy with a-function potential enhancing the, Hea(T) for Hilc at low temperatures.

at the interface. At sufficiently high fields, the spacial exten- Consequently, f'tt'n_g Eq(1) to data for a certain angle
sion of the wave function of the order parameter will beange close td4|ab ‘.N'” show a reasor_lable agreement. In
étns context, comparison of the data with the effective-mass

tivity nucleates, leading to an additional enhancement of0de! will reveal how the discrepancy becomes evident and
Ho. thus will enable the enhancementhdf, due to the coupling
c2 of the two components to be discussed. As Fig) hdicates
that fitting Eq.(1) to the whole data for 0% §<90° does not
yield satisfactory results, we have fitted Ed) to the data
Figure 3a) shows the angl@ dependence of the upper for 0°<#<5° (at 0.29 and 1.32 Kand 0°< §<10° (at 2.45
critical field H, at 0.29, 1.32, and 2.45 K.4(is the angle  K), yielding (Hczjap,Hcz|c) 0f (3.62T,0.457, (3.16 T, 0.41

B. Angle dependence of the upper critical field
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T), and(1.58 T, 0.11 J for 0.29 K (up sweep, 1.32 K and  where¢,, is the coherence length parallel to thle plane,d

2.45 K, respectively[Those for 0.29 K(down sweepare s the layer spacing, andt,=2.07x 1015 T/m? is the flux-

(3.41T, 0.46 7] o oid. Nevertheless, the use of these formulas for the 3-K
In Fig. 5b), the same data as in Fig(eb are plotted as phase at 60 mK results ii,,=16.2 nm andd=1.90 nm,

[He2(0)CoSOHepanl” VS [Hea(0)sin BlHg cF; the results of  yhich does not satisfy a prerequisite of the moded £,y .

the fitting described in the last paragraph are usedifgfan  Also, d=1.90 nm is substantially larger than the layer spac-

andHyc at each temperature. This plot allows one to S€8ng of SLRUO,, 0.637 nm. These facts suggest the applica-

the deviation from the effective mass model more clearlytjon of the thin film model to the 3-K phase is inappropriate.
Since Eq.(1) may be rewritten as

(ch( 0)c050) 2+ ( Hco(6)sin 0) z IV. CONCLUSION

2
Hczjab Heole In summary, we have investigated the field-temperature

the functional form of Eq(1) is represented by a straight line Phase diagram of the 3-K phase 0£BuO, in detail using
connecting(0,1) and (1,0) in this plot. Figure ®) indeed resistivity measurements. We have four_1q| a rather gradual
illustrates that Eq(1) fits well the data at each temperature temperature dependence of the upper critical fi¢ld close
for a limited angle range close td||ab. The data start to 0 Tc and an enhancement bfc, for Hilc at low tempera-
deviate from the functional form of Eq1) [i.e., the dashed tures. We have also investigated the dependendegfon
straight line in Fig. )] at aboutd=5° (for 0.29 and 1.32 the angle between the field and tale plane at several tem-
K) and §=10° (for 2.45 K). (Note that the angl@ at which peratures. Fitting of the GL effective-mass model apparently
the deviation becomes evident is irrespective of the choice dfils to reproduce the angle dependence. All of these experi-
values forHc;jap Or Hegjc -) mental results, with the help of the theory of SM may be
The deviation is obviously large at low temperatures andnterpreted in a consistent manner with other existing exp_eri—
large anglegclose toH| c). In other wordsH,, is enhanced mental facts. Taken togethgr with the phenomenological
at low temperatures and large angles. SimilaHyy . from  theory by SM, these observations support that the 3-K phase
the fitting for the whole data (G2 9<90°) is larger than that IS Surface spin-triplet superconductivity with a  two-
from the limited range (0% <5° or 10°). This tendency is CCMPonent order parameter occurring &R3r0,-Ru inter-
in very good agreement with SM’s thediThey suggest faces. This, although indirectly, supports the basic form of
that the coupling between the two components of the ordef(K) =ZAo(ky+ik,) for bulk SLRUO, as well.
parameter, which enhancek.,, becomes stronger with de-  NOt€ adde(gﬁ in proofRecently, Matsumotcet al. have
creasing temperature and increasing magnetic field compd!/itten a paper” which includes part of the private commu-

nent parallel to the axis. nication with Matsumoto and Sigrist in Ref. 38.
Before finishing this subsection, we here make a remark
on the angle dependenceldf, from another viewpoint. The ACKNOWLEDGMENTS
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