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W e studied the magnetization of the recently discovered heavy fermion superconductor UTe2 up to 56 T in pulsed-
magnetic fields. A first-order metamagnetic transition was clearly observed at Hm = 34.9 T, when a magnetic field H was
applied along the orthorhombic hard-magnetization b-axis. The transition has a critical end point at ∼ 11 K and 34.7 T,
where the first order transition terminates and changes into a crossover regime. Using the thermodynamic Maxwell
relation, we evaluated the field dependence of the Sommerfeld coefficient of specific heat, which is directly related to the
superconducting pairing. From the analysis, we found a significant enhancement of the effective mass centered at Hm,
which is reminiscent of the field-reentrant superconductivity of the ferromagnet URhGe in transverse fields. W e discuss
the origin of their field-robust superconductivity.

Heavy fermion superconductivi ty (SC) is one of the most
interesting topics in strongly correlated electron systems
(SCES). In particular, the discovery of the coexistence of
ferromagnetism (FM ) and spin triplet SC in UGe2 has opened
a new chapter.1) The appearance of new materials such as
URhGe2) and UCoGe3) with low Curie temperature (TCurie)
demonstrates the key role of Ising interaction and hints at an
elegant way to obtain field-reentrant SC or its reinforcement
by lowering TCurie in the transverse field scan with respect to
the initial perpendicular FM sublattice magnetization.4–7)

Recently, SC was discovered in paramagnetic (PM ) UTe2,
with a relatively high superconducting transition temperature,
Tsc ¼ 1:6 K .

8,9) SC is believed to be of an unconventional
spin-triplet type, since H c2 significantly exceeds the Pauli
limit. In contrast to the previous spin-triplet FM super-
conductors, the ground state of UTe2 is PM , at least down to
Tsc, and is most probably located near an FM instability.

8)

UTe2 crystallizes in a body-centered orthorhombic structure
(space group: Immm) [see the inset of Fig. 1(a)]. The nearest-
neighbor (NN) U atoms in UTe2 align along the c-axis with
the shortest U–U distance dU­U ¼ 3:78 Å.10) A similarity with
the previous FMSC is the field robust SC phase for H k b-
axis, which is perpendicular to the easy magnetization a-axis
at low fields. The SC phase still exists even at 20 T,8)

although the temperature dependence of H c2 appears to be
sample dependent.9) It is expected that magnetic fluctuations
will drastically develop at high fields, being coupled with the
Fermi surface instabil ities, when the magnetic polarization
reaches a sufficiently high critical value.
A key observation in UTe2 for H k b-axis is a maximum of

the magnetic susceptibility χ at Tmax 35 K .8,10) In metallic
SCES, many compounds show metamagnetic behavior at
Hm , which has a similar energy scale to their T

max .11,12) It is
also interesting to mention the expected magnetic anisotropy
from the point of view of the crystal structure. In many U
compounds, the magnetic moments are aligned along a
direction perpendicular to the axis connecting the NN U
atoms in the magnetic ordered state.13) The NN U atoms of
URhGe and UCoGe, for example, make a zigzag-chain along
the a-axis, resulting in an FM ground state with the easiest
magnetization c-axis.7) On applying transverse magnetic
fields (H k b-axis), reentrant SC and field-reinforced SC

occur in URhGe4) and in UCoGe,5) repsectively. The
enhancement of the FM fluctuations in the bc-plane is
considered to have an important role.7) For UTe2, magnetic
fluctuations are expected to develop in the ab-plane at high
fields.
Here, we performed magnetization (M ) measurements in

UTe2 for H k a-and b-axes in pulsed-magnetic fields of up to
56 T and found a first order metamagnetic transition (MMT)
accompanied by a huge jump of M ( M 0:6 B=f.u.) for
H k b-axis at 0Hm 34:9 T. W e also observed a small
anomaly in the MðH Þ curve for H k a-axis near 6.5 T. The
MMT seems to occur when M for H k b reaches that for

0H 6:5 T along the a-axis. W e discuss the H-dependence
of the Sommerfeld coefficient in the specific heat (γ) derived

Fig. 1. (Color online) (a) Temperature dependence of M=H at 1T for
H k a-, b-, c-axes. The inset in (a) shows the crystal structure of UTe2. The

MðTÞ curves at different fields for H k a and b are shown in (b) and (c),

respectively. The arrows indicate the maximum of MðTÞ.
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