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Specific heat of URyYSI, in fields up to 42 T: Clues to the hidden order
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The largeAC observed at 17.5 K in URSi, is inconsistent with the small, 0.04 moment measured for
the antiferromagnetism observed startipgrhaps coincidentaljyat the same temperature. We report measure-
ments of this specific-heat transition, thought to be due to some hidden order, in magnetic fields between 24
and 42 T, i.e., through the field-region where three metamagnetic transitions are known to occur at 35.8, 37.3,
and 39.4 T. The response AfC in single crystal URySi, to magnetic field, which includes a changeA@
being possibly associated with a first-order phase transition for high fields, is analyzed to shed further light on
the possible explanations of this unknown ordering process. At fields above 35 T, a new high-field phase comes
into being; the connection between this high-field phase revealed by the specific heat and earlier magnetization
data is discussed.
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[. INTRODUCTION 37.3, and 39.4 T in the magnetization dafbhe decrease of
the Hall coefficient down to a value close to zero at 39.2 T

The compound URySBi, was initially a focus of research was interpretetias a closing of the gap in the Fermi surface
due to the discovefyof the coexistence of antiferromag- which was opened at 17.4 K. This energy gap of about 110
netism (Ty=17.5K) and superconductivity. Later wérk K, measured below the ordering temperature in zero and ap-
focused on the three steps in the magnetizaticalled plied field by various methodswas seen by resistivity data
“metamagnetic transitions” discoverefi by magnetoresis- in fields to 25 T to be associated with order that had a critical
tance and magnetization measurements at 35.8, 37.3, afigld of 40 T, i.e., with the hidden order. Thus, since the
39.4 T with the field parallel to the axis in this medium Hall-effect data appear to show the closing of the gap at40 T
heavy fermion compound. Recently, the explanation for theassociatetiwith the hidden order and since the Hall effect
large (in proportion to the ordered momeéruf only 0.04ug)  appears also to have three transitions comparable to those
size of the discontinuity in the specific heat at 17.5 K inshown in the magnetization, perhaps the “metamagnetic”
URW,Si, has been the subject of much theoretical as well agransitions inM vs H between 35.8 and 39.4 T are also as-
experimental effor???with explanations as diverse as qua- sociated with the hidden order.
drupolar ordet® and various unusual kinds of magnetic order ~ Since the deciding measurement that determines the exis-
being proposed (Some of the latter have been found to betence of the hidden order is the specific heat, since the spe-
inconsistent with later neutron-diffraction experimeHthe  cific heat(resistivity) of URW,Si, has been reportégionly in
term hidden order has been coined to refer to the as-yet urields up to 17.5 (29 T, and since there is clearly some-
known order that leads to the large observdd, i.e., “hid- thing unusual occurring in the phase diagram as a function of
den” in the sense that the nature of the order has not yemagnetic field at 35.8, 37.3, and 39.4 T, we undertook to
revealed itself to a variety(e.g., neutron scatterirfy, measuré&' specific heat in dc fields up to 42 T in the new dc
resistivity? and NMR") of measurement techniques that hybrid magnet at the National High Magnetic Field Labora-
have been used to probe the order responsible for the largery (NHMFL) in Tallahassee on single crystals of UfSi.

AC. (Prior to the advent of this uniqgue magnet, all measurements
It is apparent from various perspectives that the observedbove 35 T had to be performed in pulsed field maghets.
anomaly in the specific heat i®t due to the observédow  These measurements should help to further elucidate the na-
moment magnetism. One argumésee Ref. 1Dis that Lan-  ture of the hidden order by determining the response of the

dau theory predicts thatC/T~ (kg /Ty) times the square of anomaly over the entire field range expeCtedsuppress the
the ratio of the observed moment to the paramagnetic moanomaly and also by determining how the anomaly redicts
ment observedeither from neutron scattering or from an at al) at the fields where the jumps in the magnetization
analysis of the magnetic susceptibility fitted to the Curie-OCcur.
Weiss law aboveTy . For URWSI,, this gives® a prediction
for AC/T that is three orders-of-magnitude smaller than that
observed. Recent neutron-diffractfSrand NMR (Ref. 20
measurements under pressure have been interpreted to imply Although there are some minor differen&is measuring
that the observed magnetic moment is in fact from a minorityspecific heat in fields above 24 T versus techniquesZsed
(~1%) second phase, although this is still underfor H<24 T, in general the measurements are quite similar.
discussiorf? In order to avoid eddy current heatiiguch more a problem
Hall-effect data to 40 T by Bakkest al2 show transitions  at the old Francis Bitter National Magnet Laboratory than in
in the Hall coefficient at 35.6, 36.2, and 39.2(iTe., the the new National High Magnetic Field Laboratory due to the
Hall-effect data appear linked to the three transitions at 35.8quieter, modern transistor-based power supply used at the

II. EXPERIMENT
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NHMFL), the reference bloék used is made out of nonelec- [ ' ' ' ' ' '
trically conducting sapphire. The transfer standard to cali-
brate the sample platform thermometer flash-evaporated
film of Au-Ge with?® a positive magnetoresistance—i.e.,
magnetic field enhances the thermometer’s sensitivity—of 2T
about 20% at 1 K in 33 Tis a capacitance thermometer from ™ [ %7t
Lakeshore Cryotronics that is essentidlfield independent 2 .| D
upto45T. X 35T

Flat platelet single crystals, with theaxis perpendicular
to the platelet, were obtained by removing the crystals thatg 4 |
form as surface facets on a large 2-g mas$ arc-melted v Ll
button of high purity URSI,, a technique that has also [ *ﬁ g "g}fe‘?*g'?!& vva

o o

been uset to produce single crystals of CeFSi,. A col- of ]
lage of 16.18 mg of these crystals thermally bonded to a —_
sapphire disk using GE7031 varnish was used for the T®)
specific-heat measurements. The Ru and Si used were
99.95% and 99.9999% pure, respectively, from Johnson Mat- FIG. 1. Specific hea€ divided by temperaturd at low tem-
they; the U used was the best that is commercially availablegeratures between 0 and 35 T for single crystal LBuwith the
an electrotransport refined material from Ames Lab. Thdield aligned along the axis. Note the very rapid change of both
zero-field specific heat of these crystals is comparable witithe magnitude ofAC/T e and Torqe, for fields above 33.7 T: in
the best samples reported, WIfIC/ T 4= 335 mJ/mol Kat only 1.3 TT,q4e decreases by more than 2.5 K as the hidden order
the high-temperature ordering transition in the present worlehase transition is being finally suppressed te0.
vs 320 mJ/mol K in Ref. 12 (AC is defined a<C/T ,5,-C/T
extrapolated from the higher-temperature, normal-state data(T/Tordeb]o's rather well, whereHo~35.3 T andTy,qq iS

down 10 Ty Further, the transition width of the hidden the zero-field ordering temperatuteefined as the tempera-
order phase transition in zero field in the sample used in thg,re of the peak irC/T, rather than the onset of the transi-
present work is 0.30 vs 0.38 K in the sample measured i'i‘ion) of 17.4 K in URYSi,. At high field, i.e., neaH,
Ref. 12. The susceptibility with field parallel to both the

anda axes was also measuréghere the two directions have o0

a factor of ~8 difference in magnitude as well as a much ' ' ' ' ' ' ' ' '
different temperature dependeipceith excellent agreement

oT
24T
27T
296T

oT

1200 |-

PO4dmO

/T (mJ mole”

with the literaturé results. o URuSi,
X 35T
lll. RESULTS AND DISCUSSION e
-0~ 3T
The specific heat divided by temperatu@/,T, of single 500 |- —m—37.25T .

crystal URySi, between 24 and 3%where the first meta-
magnetic transition is reported at 35.8i% plotted in Fig. 1,
between 35 and 37.5 in Fig. 2, and between 37.5 and 42 T ir®
Fig. 3. The discussion of these data divides naturally into two
field regions.

/T (m) mole™ K?)

A. H=35 T—suppression of the hidden order anomaly T®

The trend of the ordering temperature decreasing and - o
ACIT e increasing with increasing field up to 33.7 T ap- FIG. 2. Specific hea€ divided by t_emperaturé’ at Iov_v tem-
parent in Fig. 1 was also qualitatively observed by van Dijkperatur_es between 35 and '37.5 T for single crystal'yﬂgumth the
et al2 in their specific-heat data in fields up to 17.5 T. As fleld aligned along the axis. Although any peak in 35 T occurs
may be seen, the anomaly & T sharpens up remarkably below 2 K, aI_ready by_ 36.Ka gmallanomal_y is visible inC/T
with increasing field above 27 T, becoming in appearanc near 3 K, which, as discussed in the text, is the appearance of a

. . . . " . %igh-field phaseT yqer and AC/T,,4er fOr this anomaly then con-
(see discussion belavike a first-order phase transition. This tinue to increase with increasing field in the field range shown here.

sharpness of the gnomaly makes the accurate determinatigrgecond anomaly at higher temperatufe$ K) may be apparent

of Torger for each field straightforward. o in the 35-T data but is clearly visible in the 35.6-T data. Data in this
One result of these measurements is the critical field ofemperature range were not taken again until 38(atwhich point

the specific-heat anomaly as a function of temperaturene small anomaly appears to be absent, see Figit8s anomaly

shown in Fig. 4. The temperature dependence of the criticahay correspond to a second high-field anomaly bounded by the two

field of this hidden order anomaly up to 35 T is not unusualiower dashed lines shown in Fig. 4 corresponding to the two lower

at all, and follows at low fieldas was known from e.g., the metamagnetic transitions at 35.8 and 37.3 T, as discussed in the

specific-heat data up to 17.5 T from Ref.)1d.,=H[ 1 text.
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T (X) FIG. 5. AC/T 4 for the anomalies in the specific heghown

» . in Figs. 1-3 plotted as a function of fiel(data forH<17.5 T from
FIG. 3. Specific heaC divided by temperaturd at low tem-  pef 13 These values have not been corrected for the jump due to
peratures between 37.5 and 42 T for single crystal d#unith the ¢ first.order phase transition and thus overestimate the quantity
field aligned along thee axis. Torger decreases monotonically for  » ¢/t in the theoretical treatment in Ref. 7. Note the two peaks in
fields starting at 37.5 T, anfC/ Ty has @ maximum at 38.1 T. Ac/7_ . at 33.7 and 38.1 T, with the higher-field peak occurring
over a very narrow range of field. Also shown is the entropy up to
=35.3 T, our data shown in Fig. 4 allow the determination1g K as a function of field, showingalthough with a less fine
that H, follows Ho[ 1 — (T/Toge)?]. These two temperature resolution than forAC/ T4 Since data up to 10 K necessary to
dependencies in the two limitB— T4 and T—0 provide  calculateS (10 K) were not taken for every field due to time con-
useful information for theoriege.g., Ref. 7 which examine straintg that also the peak in the entropy clearly occurs at a field
the nature of the hidden order. below that of the jump in the magnetization. In relating these en-
tropy results viedSdH=dM/dT to what is known abouM as a
T T T function of field and temperature, the relatio¥S/dH?=d/dT
(dM/dH) implies—since we know that the jump in the magnetiza-
w0F - . tion with increasing field at 35.8 T broadens with increasing
temperature—thai?S/dH? should be negative around 35.8 T. With
-~ | the accuracy of the entropy data and the spacing of the data as a
¢ L function of field, this relation between second derivatives is difficult
. to confirm.

¢ The field behavior oA C/ T4, iS plotted in Fig. 5. Spe-
. ] cial care was taken while measuring the data to accurately

determine the field where the maximum @ T occurs. As
20 - . clear from Figs. 1 and 5, this field is 33.7 T to an accuracy of
° better than 0.3 T. This does not agree with the field deter-

. ] mined in magnetization measurements for the first jumid in
as a function of field, which is at 35.8 T. This disagreement is
also apparent when considering the entropy as a function of
field (also shown in Fig. b These facts rule out explanations
for the jump in magnetizatiofrelated to the entropy through
the Clausius-Clapeyron equatjorwhich involve large
changes in the entrope.g., level crossing transitiondt is
) S E S T S S S R P interesting to note that the Hall-effect dataken up to 40 T
show an anomalyunremarked upon in Ref.)&t 0.6 K be-
T (K) tween 33.8 and 34.5 Ti.e., similar to the field of 33.7 T
where we see the maximum @/ T) that is actually slightly
larger than the anomaly between 35.1 and 36.1 T that was
ture of the maximum irC/T for T,4,. The data foH<17.5T are identified® as corresponding to the magnetization anomaly at
from Ref. 12, while the dashed lines at high fields—as discussed ir:f’5'8 T ] ] )
the text—represent the temperature dependence of the fields where 1n€ sharpness of the anomalies shown in Fig. 1Hor
the three jumps in the magnetization occur from Ref. 29. Note the=29.6 T raises the questions of whether the hidden order
rapid approach to a zero slope fdH/dT asH—35 T, as well as anomaly inAC/T becomes first order in high field, and if so,
the high-field phase that is induced by field between 35.6 and 39 Bt what field this first occurs. If the hidden order phase tran-
(data from Figs. 2 and B. sition becomes first order with increasing magnetic field, this

H(T)

URu,Si,

FIG. 4. The critical field is plotted versug, 4 for single crystal
URuW,Si, with the field aligned along the axis using the tempera-
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FIG. 6. Entropys VS temperature for Single Crysta| Umz FIG. 7. SpecifiC heat d|V|ded by temperature VS temperature fOr

with the field aligned along the axis for fields between 29.6 and @ 5.03-mg single crystal of URSi, with the field aligned along the
34.5 T, as well as for 38.1 Tplotted with the same vertical and € axis in 33 T(high-density data as discussed in the text to address
horizontal scales but shifted upwards by 1500 mJ/mol K to makehe order of the transitigrand, for comparison, data in 34 T from
the data more visible The entropy € /JC/T'dT’) is calculated Fig. 1. These 33-T data were taken with much sma&bed1 vs 0.05
numerically from theC/T data shown in Fig. 1 and, for 38.1 T, in K) temperature excursioriRef. 24 than for the other data in this
Fig. 3. For a second-order phase transition, or for a first-order phas®ork in order to smear out the transition as little as possible.
transition rounded by local impurities or defe¢®ef. 30, only one

inflection point is expected in th8vs T curve. Note the tendency ternal (e.g., variation in stoichiometjyinhomogeneities in

for the slope oSvs T to become steeper around 34 T. Note also thatthe individual single crystal(ii) inhomogeneities in the
the slope oSvs T for the 38.1-T data is much highéa factor of 2 field 3! or (iii ) impurities or defect in the single crystal, the

than for any other field, i.e., the field-induced transition at 38.1 Thidden order transition for fields34.5 T appears to be sec-
appears to be the most likely to be first order in nature. ond order.

would certainly be an important constraint for any theory APove 33.7 T(see Figs. 1 and)Sthe size of the anomaly
explaining this as-yet not understood order. To address thi& C/T falls precipitously, well before the first anomaly in
question, plots of the entrop§ for fields =29.6 T are pre- e magnetization at 35.8 T. At 35 T, the peak in el
sented in Fig. 6. Leaving the discussion of the 38.1-T enanomaly is below our lowest temperature of measuren@nt
tropy results also shown in Fig. 6 for the next section, it isK) @nd is(based on an extrapolation of the data at 34 and
clear from Fig. 6 that, although the slope 8fvs T is a 34.5 T where the peak is still V|S|b!esmqller by about a
maximum around 34 T and despite the quite large and sha\:gmor of 3 from the maximuntsee Fig. % in AC/T e at
specific-heat anomalies in Fig. 1, the entropies never ha 3.7 T. One possmle. explanation fo.r.the rather precipitous
the truly vertical jump characteristic of a first-order phasef@ll In Torer @nd the size of the transition between 34.5 and
transition. In order to address the question of the possibility3® T Shown in Fig. 1 is best seen by considering the phase
that inhomogeneities in the collage of single crystals created

a broadening of the jump in the entropy, and to improve the 200 y T y T

data density vs temperatu(gee, e.g., Fig.)lachieved within URugi . 9
the (severg time constraints of measuring in the 45-T hybrid 1800 |- 51 : e R
magnet, we have measured during a separate week ¢ I o

NHMFL the specific heat of the largest URRi, crystal 1600 |- .." J
(5.03 mg from the collage in 33 Tsee Fig. J. These mea- <+ | '

surements were performed using the most painstaking dat-, .. | ra i
density possible with our measurement technique, with very g S

small temperature excursions, and a very high density of’g [ ," 1
measurement temperatures around the peak/ih. (Mea- w r '." 1
surement time in a magnet that reaches 33 T is easier t [ ” ]
obtain than time in the unique, 45-T hybrid magnet at ™[ ..-" 7
NHMFL.) The entropy calculated from these high-density L

data in 33 T is shown in Fig. 8. The slope of the steepest par ¢~ z . - . - . 20

of the entropy vs temperature data of this single-crystal date
with much higher data density, Fig. 8, is only about 9%
higher than that of the data for the most comparable field, FIG. 8. EntropyS vs temperature for single crystal UgSGi,
33.4 T, data shown in Fig. 6. Thus, unless there is a higlwith the field aligned along the axis for 33 T using the data from
level (significantly above what is expectedf either (i) in-  Fig. 7.

T )
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diagram shown in Fig. 4. As the hidden order transition tem+the part of theH, T phase space sampled by our specific-heat
perature is suppressed with increasing field towards lowedlata in 36.5 T, where an anomaly@iT is peaked at 3.5 K.
temperatures, Fig. 4 shows that this phase line becomes more Considering now the specific-heat data in the field range
and more horizontal ad — 35 T (or slightly greater. At this  around the third anomaly in the magnetization, Figis8e
point in a phase diagram, measurements in a given field asgig. 4 for the resultant phase diagramwe see that the grow-
function of temperature will show a broadening of any field-ing anomaly inC/T evident in 37.5 T in Fig. 2 rises up very
dependent phase transition. Measurements to lower tempergharply as a function of fiel§see also Fig. % peaking in
tures would help further investigate this possibility. magnitude at 38.1 T and 4.44 K in a transition that—even
more than the transitions shown in Fig. 1—is reminiscent of
o a first-order phase transition. One important comparisee
B. 35<H=42T—a new high-field phase Fig. 6) is the steepness of ti&vs T curve at the anomaly. As

The specific-heat data between 35 and 37.5 and betweefown in Fig. 6, the anomaly at 38.1 T is clearly, based on
37.5 and 42 T are shown in Figs. 2 and 3, respectively. Ahe criterion of how steepl$ rises as a function of tempera-
specific-heat anomaly at3 K is seen to be moving up in ture, more first order in appearanc@uantitatively, the
temperature with increasing field already in 35.6 T after theslopes of the entropies at 38.1 and 33.4 T at their steepest
hidden order anomaly was suppressed WwebK in 35 T.  sections differ by a factor of)2The question then arises as
While the second anomaly in the magnetization data taken 40 whether the transition evinced by tliether steepen-

1.3 K is af 37.3 T(or 37.4 T in the more recent work of tropy anomaly in 38.1 T shown in Fig. 6 is a broadened
Sugiyamaet al?®), the data in Fig. 2 show a monotonic in- first-order phase transition, or simply a rather sharp second-
crease in the size of bothC/T e aS Well asT,qe, Up to  Order phase transition. Thus, just as a second-order phase
37.5 T, after which(see Fig. 3 the anomaly continues to transition should theoretically have a discontinuous change
increase in size up to 38.1 T, bi§,q. begins to decrease for in the specific heat at the transition, but in fact there is al-
H>37.5T. The fields and 4. are shown in Fig. 4; clearly ways a finite and sometimes a significant transition wikith

the high-field phase diagram shows another phase transition the specific-heat jump, a first-order phase transition may
that appears after the hidden order anomaly is suppress@dso have a finite transition widthT in the entropy jump. In
around 35 T. Considering now the entro$/10 K) shown  zero field at 17.5 K, our sample of single crystal YBi

in Fig. 5 trends slightly downwards in this field range after has sufficient inhomogeneity to haveAd of 0.30 K in its

its peak around 33 T. specific-heat jump. The width of the steep increase in the

A second, small anomaly at6.5 K is visible in the entropy at the transition in 38.1 T is less than 0.20 K. High
35.6-T data, with indications of a related anomaly in thedata density, low-temperature excursion data will be taken on
trend of the 36.5-T data up to 6 K. This smaller anomaly isthe 5.03-mg single crystal of URSI, just as was done for
absent by 38.1 T, and—as discussed below—may corresporible 33-T data discussed above as soon as hybrid magnet time
to a small second field-induced transition in addition to theis available in order to further investigate the possible first-
very large anomaly it€/T with a maximum as a function of order nature of the 38.1-T transition.
field at 38.1 T. Further data in the field and temperature In the phase diagram constructed by Sugiyaebal,?®
ranges 35—-38 T and 4-10 K are needed to resolve this. Arthe highest-field anomaly occurs at 39.1 T for 4.4 K. This
other possibility is based on the discussion of the phase dialisagreement, plus the complete lack of any hint in the mag-
gram and the 35-T data at the end of the section above: thigetization data of a rapid variation with field of the magni-
broadened anomaly in 35.6 T is again where a phase bountlide of this third anomaly, imply once again that the specific-
ary line is nearly horizontal. Thus, the broadened anomalyeat results are presenting additional information about the
with its beginning at~6.5 K may in fact just be due to the phase diagram of UR&i, in high magnetic field. In the
spreading out of a phase transition as the phase boundary fepecific heat measured at various fields as a function of tem-
the new, higher-field phase joins the field axis horizontally.perature, an anomaly appears@iT at 35.6 T and grows
Clearly from Fig. 2, the anomaly above 36.5 T begins tosmoothly in magnitudésee Fig. % with increasing field up
sharpen and increase in temperature, corresponding to a fo 38.1 T, with a peak i ,,4e,0f 4.68 K at the slightly lower
nite slope for the phase boundary at increasing fields afeld of 37.5 T. This is incorporated in the high-field portion
shown in Fig. 4. of the phase diagram shown in Fig. 4.

Sugiyamaet al?° consider the temperature dependence of The magnetization, rather than showing a region of exis-
the three magnetization anomalishown as dashed lines in tence in the phase diagram of the high-field phase, shaws
Fig. 4), which addresses the intercomparability of thesmooth, gradual decrease in the fields of the upper and lower
anomalies in magnetization measured—in most cases—amnomalies with increasing temperature, and a decrease in the
different points(1.5 K and 35.8, 37.3, and 39.4 T in the early field of the middle anomaly with increasing temperature that
work of de Visseret al* and at 1.3 K and 35.4, 37.4, and shows a sudden decrease at around 3 K. Thus, the
39.2 T in the more recent work of Sugiyareaal?®) in the ~ magnetization-data-generated phase diagram shows the three
H,T phase diagram than the anomalieifT. They find that  separate, apparently independent dotted lines drawn in Fig.
the anomaly in the magnetization at 1.3 K and 37.4 T disap4. Comparing the magnetization and the specific-heat data
pears by arouth 3 K and a new anomaly appears at 36 Tgraphically in the phase diagram in Fig. 4 suggests that the
faintly in their 3-K data but grows in size and is quite visible two higher-field magnetization anomalies may mark the
in their 3.6 and 4.2 K data. This anomaly is comparable tdoundariesof the largeAC/T high-field phase transition ob-
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served in the specific heat. Whether or not the slight anomallinked to the two higher-field magnetization anomalies first
in the 35.6-T data in Fig. 2 corresponds to a second highseen in 1987. This high-field phase may be first order in
field phase that is bounded by the lower two of the dashedature. Indications of a second high-field phase observed in
lines in Fig. 4 representing the, T behavior of the two mag- the narrow field range between 35.6 and 38.1 T may also be
netization anomalies at 35.8 and 37.3 T depends on the ouéxplained by the rather fld vs T phase boundary in this
come of further work. It is interesting to note the possiblepart of the phase diagram.

connection in the jump in the magnetization phase line for Recently, M. Jaimeet al3?> measured the high-field spe-
the middle magnetization anomaly and the swerving awayific heat of a single-crystal sample of UF8J, in dc fields
from joining the ordinate for the lower boundary of the up to 45 T, with a spacing of approximately 2 T between

specific-heat phase boundary shown in Fig. 4. measurement fields in the field range between 30 and 40 T.
They also find the high-field phase reported herein and, using
IV. CONCLUSIONS magnetocaloric measurements in pulsed fields, also find evi-

. . i dence that suggests that the transitior~-a&9 T is “a first
Specific heat indicates that the hidden order anomaly igder-like transition in field.”

suppressed at-35 T, and that the hidden order anomaly in
high field before its suppression appears to remain second
order. The order of this transition is important for under-
standing the nature of the hidden order in YRy and needs The authors gratefully acknowledge helpful discussions
to be pursued in further work since whether the anomaly irwith Professor M. Wortis. Work at the University of Florida
the specific heat foH=33.7 T becomes first order is only was performed under the auspices of the U.S. Department of
approximately determined by the data in the present work. lIfenergy, Contract No. DE-FG05-86ER45268. Data were
addition, the specific-heat data reported here show the exisaken at the NHMFL, Tallahassee, which is operated under
tence of a high-field phase in URSi,, which is apparently the auspices of the U.S. National Science Foundation.
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