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Magnetic response of a metal to an external magnetic field remains independent of the frequency
of an ac magnetic field as temperature is reduced. Here, we report the discovery of an anomalous
but enormous enhancement of the ac frequency dependent diamagnetic susceptibility below T '
100 K in metallic NiSi. In addition, magnetic measurements of NiSi in applied magnetic field depict
strong irreversibility in the diamagnetic responses of zero field cool and field cool curves below T '
55 K. Even though the metallic behavior of NiSi is primarily manifested to the lowest temperature
of T = 1.5 K, a small downward cusp around T'75 K is also detected in electrical measurement.
These observations suggest the existence of a minority superconducting phase in NiSi, which bridges
the gap between metal and superconductor. Consequently, this novel intermediate regime provides
new perspective to the development of unconventional superconductor.

I. INTRODUCTION

The discovery of superconductivity in iron pnictides
and chalcogenides have spurred vigorous studies of non-
metal-based solid state materials.1–4 The experimental
investigations, connecting magnetic ion vacancies to the
underlying magnetism and the superconducting state, in
alkali metal intercalated iron selenides provide new per-
spective to the current understanding.5 Silicides, being
neighbor to pnictides and chalcogenides, are interesting
in their own right. For instance, mono-silicides MSi,
where M is a magnetic ion with 3d electronic configu-
ration (Mn, Fe, Ni, Cr etc.), provide a rich avenue to
study novel magnetism of fundamental importance, such
as Skyrmion lattice (MnSi), unconventional magnetic in-
sulator (FeSi) and spin singlet state (CoSi).6–9 In many
cases, however, the non-centrosymmetric cubic structure
plays key role. In addition to the novelty in the funda-
mental properties, some of these materials are also used
extensively for technological applications.10 For instance,
NiSi, with FeAs-type orthorhombic crystal structure, is
widely used in microelectronics industry to create con-
tact for the field-effect transistor or the nanoelectronic
devices.11,12 Both electron and hole carriers, deriving
from large Fermi surfaces, participate in the electrical
conduction in NiSi.13,14 Despite the enormous technolog-
ical significance of NiSi metal, its magnetic properties
are largely unexplored due to the apparent non-magnetic
ground state.14 Detailed investigation of magnetic prop-
erties in polycrystalline NiSi using the complementary
techniques of ac susceptibility, electrical, neutron scat-
tering and dc susceptibility measurements reveal unex-
pected new properties that are never observed before.
We show that NiSi exhibits a minority superconducting
phase, which coexists with majority metallic phase below
T<100 K.

II. EXPERIMENTS

The polycrystalline samples of NiSi were synthesized
by conventional solid state reaction method using ultra-
pure ingredients of Ni (99.996 % purity) and Si (99.999 %
purity) powders.. Starting materials were mixed in sto-
ichiometric composition, pelletized and sintered at 970o

for twenty-four hours in sealed quartz tube, evacuated to
the pressure of 10−4 torr. The sample was cooled slowly
to room temperature in another eight hours. Samples
were characterized using Siemens D500 powder X-ray
diffractometer. The shiny sample exhibited pure NiSi
phase. The X-ray diffraction (XRD) data was refined us-
ing the Reitveld powder diffraction refinement. As shown
in Fig. 1, all peaks in the X-ray diffraction pattern fit
to the NiSi phase; thus, confirming the single phase of
the sample. The refined structure was identified with
the Pnma orthorhombic structure of NiSi, with lattice
parameters of a = 5.186 Å, b = 3.331 Å and c = 5.625 Å,
also consistent with other reports on the synthesis of high
quality samples of NiSi.13 The experiment was repeated
more than ten times. Very similar results were observed
in all experimental attempts. Detailed ac and dc suscep-
tibility measurements were performed using a Quantum
Design Physical Properties Measurement System with
a temperature range of 2-300 K and Magnetic Proper-
ties Measurement System, respectively. Four-probe tech-
nique was employed to measure electrical resistance of
NiSi. For the four probe measurements, equidistant con-
tacts were made on a 5 mm size sample (as shown in the
inset of Fig. 2). Inelastic neutron scattering measure-
ments were performed on 3.1 g pristine powder of NiSi
on SPINS cold triple-axis spectrometer at the NIST Cen-
ter for Neutron Research with fixed final neutron energy
of 5 meV. Neutron Scattering measurements employed
a cold Be-filter followed by a radial collimator and the
focused analyzer. The incoherent scattering from vana-
dium is used to determine the spectrometer’s resolution
in the specified configuration. At this fixed final energy,
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FIG. 1: (Color online) Xray diffraction pattern of NiSi. Powder X-ray diffraction spectra of NiSi powder, used in this study.
The powder diffraction data is refined using FullProf suite for Rietveld analysis. The high purity of the sample is evident from
the XRD data, where every single peak is identified to the orthorhombic structure (crystallographic group Pnma) of NiSi.

the spectrometer’s resolution (FWHM) was determined
to be ' 0.28 meV.

III. RESULTS

In Fig. 2a and 2b, we plot the ac susceptibility data as
a function of temperature for the ac frequency range of
10 - 104 Hz. The magnitude of ac magnetic field was 10
Oe. The net ac susceptibility χ (T ) is written as: χ(T ) =

χ
′

(T ) + i χ” (T ), where real part (χ
′
) represents static

magnetic behavior and the imaginary part (χ”) provides
information about the energy loss due to damping in a
system. It is immediately noticed that as the tempera-
ture is reduced, both static (χ

′
) and dynamic (χ

′′
) sus-

ceptibilities develop highly unusual frequency dependen-
cies below T'100 K. While χ

′
becomes more negative

and tends to saturate at low temperature, χ
′′

becomes
more positive and tends to form a peak-type structure at
low temperature. This is more evident in Fig.3, where
the measurements of ac susceptibilities in 1 Oe ac mag-
netic field exhibit sharp peaks in χ

′′
are observed. Such

frequency dependence of ac susceptibility is the hallmark
of a superconductor.15,16 A small but clearly noticeable
feature in the electrical resistivity plot, Fig. 2c, involves
a sharp downward turn at T'75 K, which is similar to
the onset temperature of diamagnetism in Fig. 2a. The
frequency dependence of the diamagnetic response in χ

′

becomes conspicuous below the characteristic tempera-
ture T ' 100 K, Fig. 2d. At T≥ 100 K, NiSi exhibits
temperature and ac frequency-independent diamagnetic
character; thus behaves as a good metal.

First we consider the most common mechanism, the
normal skin effect in a metal, which can shed light on
the anomalous frequency and temperature dependences
of susceptibilities in NiSi. The effect is most pronounced
when the skin depth, δ, is maximum or, when δ'R for a
finite sample of size R.17 It results in maximum damping

loss, hence the χ
′′

becomes maximum. The correspond-
ing χ

′
, given by 4πχ

′
= (δ/2R)tanh(2R/δ) - 1, at the

maximum skin depth becomes negligible. This is oppo-
site to our observations in Fig. 2a and 2b. In NiSi, both
quantities χ

′
and χ

′′
maximize at the same frequency.

Also, the skin effect resistance, derived from χ
′
, does not

match the experimental data at all (Fig. 2f). An al-
ternative scenario involves the inter-granular interaction
between penetrating field flux. Although this behavior is
much more pronounced in a polycrystalline high temper-
ature superconductor, it can also be applicable in a metal
as long as the ac measurement frequency is very low and
the penetrating flux in different grains of the sample be-
have as if the thermally activated vortex jumps between
favorable metastable states of the vortex lattice (in a high
temperature superconductor). The electrodynamics of a
high-T c superconductor is same as the electrodynamics
of a normal metal in thermally activated flux flow regime
i.e. where the Ohm’s law is still valid. Such a scenario
leads to a distinct loss in χ

′′
as well as an enhancement

in the diamagnetic χ
′
. Under this formulation, the quan-

tities χ
′

and χ
′′

are given by:18

χ
′

= (
ω

πµ0H

∫ 2π/ω

0

< B > cos(ωt)dt)− 1 (1)

χ
′′

= (
ω

πµ0H

∫ 2π/ω

0

< B > sin(ωt)dt) (2)

The calculated plots of χ
′

and χ
′′
, using the experi-

mental electrical resistance of NiSi, are shown in Fig.4.
While the dynamic susceptibility χ

′′
is found to increase

with the applied ac frequency, the static susceptibility
remains negligible. This is very different from the exper-
imental observations. We have also performed the heat
capacity measurement in zero field (see Fig. 5). Metallic
behavior dominates the heat capacity data, which is not
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FIG. 2: (Color online) Frequency dependence of diamagnetism in NiSi. (a) and (b) The ac susceptibility measurement as a
function of temperature of NiSi. The ac frequency varies from 10 Hz to 104 Hz. NiSi exhibits diamagnetic behavior throughout

the measurement temperature range. In a remarkable observation, the static susceptibility χ
′

is found to develop frequency
dependence below T ' 100 K. The diamagnetic response becomes stronger as ac frequency increases. For the same measurement

range of temperature and frequency, bulk dynamic susceptibility χ
′′

exhibits peak-type positive response. The peak-type feature
moves to higher temperature and becomes stronger as the ac frequency increases. A superconductor usually exhibits these
behaviors. However, NiSi is a metal, as depicted by the measurement of electrical resistance as a function of temperature in
figure c. (c) Very low electrical resistivity, consistent with previous reports on high quality sample of NiSi, is detected across the

entire measurement range of electrical resistivity. The inset highlights a small sharp drop in resistivity at T' 75 K. (d) χ
′

as a
function of frequency at few characteristic temperatures are shown in this figure. The static susceptibility data is extrapolated
to obtain the susceptibility value in zero frequency or dc limit χ0(T), using the formula: χ(T) = χ0(T) + α(T)ν2, where α is
temperature dependent quantity. (e) NiSi crystallizes in the orthorhombic structure. The schematic also shows the isotropic
nature of the nearest neighbor exchange interaction. (f) Electrical resistance due to the normal skin effect, as derived from the
static susceptibility at ν = 10 KHz, is plotted with experimental resistance data in light grey. Clearly, the experimental data
is not described by the normal skin effect, thus rules out this possibility.

surprising as this is a bulk probe and superconductivity
only exists in a very small minority phase in NiSi.

The frequency and temperature dependences of the
diamagnetic response in metallic NiSi are perplexing. To
gain insight into this anomalous observation, detailed
neutron scattering measurements were performed. The
elastic measurement, which is used to detect any mag-
netic order in a material, show neither additional peaks
beyond lattice peaks nor any temperature dependent
enhancement in the lattice peaks at low temperature
(Fig.6). Together, it rules out the possibility of any mag-
netic order, antiferromagnetic or ferromagnetic, in NiSi.
Unlike elastic measurements, a broad but well-defined

peak centered at E = 1.75 meV appears at low tem-
perature in the background corrected inelastic neutron
data. Inelastic neutron scattering measurements were
performed on 3.1 g pristine powder of NiSi on SPINS cold
triple-axis spectrometer at the NIST Center for Neutron
Research with fixed final neutron energy of 5 meV, at
which the spectrometer’s resolution (FWHM) was deter-

mined to be ' 0.28 meV. χ
′′
(Q, E) is derived from in-

elastic neutron data, shown in Fig. 7, using the following
relation:

S(Q,ω) = γ0
2(
ki
kf

)f(Q)
2 1

1− e−hω/kBT
(
χ
′′
(Q,ω)

π
)(3)
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FIG. 3: (Color online) AC susceptibility measurements in 1
Oe field. The ac susceptibility measurements were also per-
formed in smaller ac excitation field. Here we plot both the
static and the dynamic susceptibilities as a function of tem-
perature at different ac frequencies. The ac excitation field

was Hac = 1 Oe. The broad features in χ
′′

at Hac = 10 Oe
(Fig. 2b) becomes sharp peak-type features at lower ac field.

Also, the strong diamagnetism in χ
′

in NiSi is still observable.
Only a superconductor exhibits these properties.

where γ0
2 = 0.073/µB

2, ki and kf represent initial and
final neutron wave vectors and f(Q) is the form factor
of magnetic ion (in this case Ni ion). Inelastic data were
normalized by utilizing the incoherent scattering from a
vanadium sample of known mass (also used to estimate
the resolution of the instrument). Following the normal-
ization procedure by Xu et al.,19 we write normalized
dynamic susceptibility as,

χ” =
π

2
µ2
B(1− e−h̄ω/kBT )S(Q,ω) (4)

Where S(Q,ω) can be written as,

S(Q,ω) =
13.77(barns−1)µ2

BI(Q,E)

|F (Q)2|e−2W kiR0
(5)

The energy integrated incoherent scattering intensity

∫
I(Q,E)dE =

N

4π

∑
j

σincj e−2W kiR0 (6)

was obtained by performing ∆E = 0 scan at a wave
vector Q. Therefore, we have

NkiR0 = 4π

∫
I(Q,E)dE∑
j σ

inc
j e−2W

(7)
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FIG. 4: (Color online) Plots of χ
′

and χ
′′

as deduced from
the electrical resistance of NiSi.The calculated ac susceptibil-
ities for few different ac frequencies using the inter-granular
interaction between the penetrating flux in different grains.
Clearly, it does not explain the experimental data.

The variation of Debye-Waller factor (e−2W'1) was
neglected in the calculation. The standard vanadium
sample (with a net mass of 0.0373 mol) is used to es-
timate the total number of unit cells (N) in Nvanadium

kf R0. The incoherent inelastic scan on the vanadium
sample was performed under the same instrument config-
uration as used in experiments on NiSi. The normalized
data at T = 1.5 K is plotted in Fig. 8.

In Fig. 9, we plot the dynamic susceptibility, χ
′′
(Q,

E) as a function of neutron energy transfer E = Ei -
Ef at different temperatures at a fixed wave vector Q =

1.03 Å−1. An inelastic peak in the dynamic susceptibility
in Fig. 9, centered at E'1.75 meV, at the fixed wave-
vector Q = 1.03Å is clearly observed as a function of
energy. As the measurement temperature increases, the
peak intensity decreases. The temperature dependence
of the dynamic susceptibility suggests magnetic nature
of the dynamic properties. NiSi exhibits strong magnetic
dynamic behavior despite the lack of any magnetic order.
Such behavior is usually found in quantum magnets, for
instance a quantum spin liquid of spin-1/2 system, or
unconventional superconductor of magnetic origin.20–22
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FIG. 5: (Color online) Heat capacity of NiSi as a function
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surement was performed using a Quantum Design Physical
Properties Measurement System.
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FIG. 6: (Color online) Elastic neutron scattering measure-
ments on different compositions. High resolution elastic neu-
tron scattering measurements on powder NiSi were performed
on the SPINS cold triple axis spectrometer at the NIST Cen-
ter for Neutron Research. Observed sharp peaks in this figure
are attributed to the nuclear structure factor. No additional
peak, indicating antiferromagnetic order, is observed. Also,
the difference between the elastic scans data at low tempera-
ture and high temperature is found to be statistically insignif-
icant. Thus, it rules out any ferromagnetism in the system
either. Error bar represents one standard deviation in the
experimental data.

In the latter case, inelastic peak depicts a gapped mag-
netic resonance that exhibits an one-to-one correspon-
dence with the superconducting order parameter.22 Fur-
ther quantitative information is obtained by analyzing
the wave-vector dependent χ

′′
(Q, E) data. Inelastic peak

in χ
′′
(Q, E) is fitted using random phase approximation

(RPA) model.23 Previously, the RPA model has been
successful in describing inelastic phenomena in Ni-based
system.24,25 Also, it is more accurate in describing the
low temperature behavior. As described in reference [19],
we make two assumptions here: the only appreciable in-
teraction is nearest neighbor interaction between Ni-ions,
J1, and second, the interaction is isotropic in nature (see

Fig. 2e). Under these approximations, χ
′′
(Q,E) is given

by,
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FIG. 7: (Color online) Inlelastic neutron scattering measure-
ments on NiSi at different temperatures.Thermally balanced
inelastic spectra at a fixed Q = 1.03 Å at different temper-
atures are shown in this figure. For this purpose, the back-
ground corrected raw data is divided by the factor (1-exp(-
E/kBT))−1. Inelastic measurements indicate the develop-
ment of a gapped excitation centered at E'1.75 meV. Er-
ror bar represents one standard deviation in the experimental
data.

χ
′′
(Q,ω) =

∑
±

ωχ0ΓQ±

ΓQ±
2 + ω2

(8)

where ΓQ± = Γ[1∓χ0 J1]. While RPA model may not
be the best possible formulation to describe the dynamic
properties of NiSi, this simple relation, consisting of three
fitting parameters of Γ, J1 and χ0, clearly fits the inelas-
tic peak in χ

′′
(Q,E) very well. Fitted value of J1 = 0.93

meV/µB
2 at T = 1.5 K indicates modest exchange in-

teraction between Ni-ions. Obtained values of Γ and χ0

are plotted as a function of temperature in Fig. 9c and
Fig. 9d, respectively. The dynamic correlation of Ni-Ni
ions, as inferred from χ0, decreases significantly as T →
100 K. At the same time, the parameter Γ, representing
the full width at half maximum of dynamic correlation
or the inverse of relaxation time τ , increases as a func-
tion of temperature. Therefore, magnetic fluctuation has
shorter relaxation time at higher temperature. Magnetic
nature of χ

′′
(Q, E) is further verified from inelastic mea-

surement at higher wave-vector Q = 1.45 Å−1. A signifi-
cant reduction in the peak intensity (see Fig. 9b), arising
due to the Ni form factor dependence on Q, further con-
firms the magnetic nature of the excitation.

The analysis of Q-dependent dynamic susceptibility
suggests strong spin fluctuation, manifested by the exci-
tation centered at E = 1.75 meV. It co-exists in temper-
ature with the frequency-dependent ac susceptibilities,
with a characteristic temperature of T'100 K. Since ac
susceptibilities, both χ

′
and χ

′′
, are more pronounced at

higher frequencies, a possible role of the spin fluctuations
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FIG. 8: (Color online) Full inlelastic neutron scattering mea-
surement data at T = 1.5 K. Full inelastic scan at Q = 1.03
Å−1 at T = 1.5 K on NiSi is ploted here. The experimental
data is background corrected, thermally balanced and nor-
malized with respect to the vanadium scattering of known
mass.

in the frequency-dependent diamagnetic response of NiSi
cannot be ruled out. However, the energy of correlated
spin fluctuation is much smaller compared to the char-
acteristic temperature of the diamagnetic susceptibilities
(equivalent to 9 meV or 2.2 THz). Therefore, the spin
fluctuation alone may not be the underlying mechanism
behind the anomalous diamagnetism in NiSi. Also, there
are numerous metallic magnetic materials that exhibit
strong spin fluctuation, yet no frequency-dependent dia-
magnetic response is detected in the bulk susceptibility.

Finally, the dc susceptibility data of NiSi is presented.
As shown in Fig. 10, the diamagnetic nature of NiSi
is confirmed using the bulk magnetization measurement.
The bulk susceptibility is found to be similar to the ex-
trapolated value of the static susceptibility (χ

′
) in zero

frequency limit, Fig. 2d. In addition to the diamagnetic
behavior, a peak-type feature at T' 55K (discussed be-
low) is observed in dc susceptibility. The peak is followed
by the strong enhancement in the diamagnetic signal in
both the field cooled (FC) and the zero field cooled (ZFC)
curves. FC and ZFC curves exhibit different responses to
the diamagnetic enhancement and are thus highly irre-
versible. Moreover, the strength of the diamagnetic sig-
nal becomes weaker as the applied field is increased. In
general, a superconducting system exhibits similar dia-
magnetic response to magnetic field application.26 How-
ever, the susceptibility of NiSi at T = 5 K (1×10−4 SI
unit) is much smaller compared to the perfect diamag-
netic response of a superconductor i.e. 4πχ = -1.27

IV. DISCUSSION

The anomalous observations in NiSi metal has no
precedent in the available literature. Magnetic response

FIG. 9: (Color online) Dynamic susceptibility, χ
′′

(Q, E), as

a function of energy of NiSi. (a) χ
′′

(Q, E) is deduced from
inelastic neutron scattering data as a function of energy trans-
fer, E = Ei - Ef . Inelastic data were background corrected
and normalized with respect to the incoherent scattering from
a vanadium sample of known mass. Error bar represents one

standard deviation in the experimental data. χ
′′

(Q, E) vs.
E at few different temperatures at Q = 1.03 Å−1 are shown
in this plot. Experimental data are well described by random
phase approximation (RPA) analysis (see text for detail). The

peak in χ
′′

(Q, E) is centered at E = 1.75 meV and is tem-

perature dependent. (b) χ
′′

(Q, E) vs. E at two different
wave-vectors of Q = 1.03 and 1.45 Å−1 at T = 1.5 K are
shown in this figure. The peak intensity follows Ni form fac-
tor. Along with the temperature dependence in Fig. 9a, it

indicates magnetic nature of the excitation. The peak in χ
′′

is centered at the same energy at both wave vectors. Inset
shows the isotropic nature of the nearest neighbor exchange
interaction. (c) and (d) Obtained values of fitting parame-
ters χ0 and Γ (full-width at half maximum) are plotted as a
function of temperature. χ0 decreases as the measurement
temperature increases and becomes very small at T ' 100 K.

of a metal to an external magnetic field is termed as
paramagnetic or diamagnetic, depending on the paral-
lel or antiparallel alignment of electron’s moment to the
applied field, respectively28–30 The quantum mechanical
treatment of the metal’s bulk properties forbids any fre-
quency or temperature dependence of the diamagnetic
response in an ac magnetic field.28,31 It can be argued
that the underlying Fermi surface in NiSi evolves as a
function of temperature in applied field. This can cause
a temperature-dependent diamagnetism. However, such
reconstruction requires large magnetic field.32 We note
that both anomalies are produced at very small mag-
netic fields (few Oe to few hundred Oe), not sufficient
to induce the evolution of the Fermi surface as observed
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FIG. 10: (Color online) DC susceptibility measurements of
NiSi. Characteristic plots of dc susceptibility as a function
of temperature at few different applied magnetic field values.
The diamagnetic nature of nickel silicide is confirmed using
dc susceptibility measurements. In addition to that, two dis-
tinct features are observed in dc susceptibility data that are
generally observed in a superconductor: strong enhancement
in the diamagnetic values of ZFC (zero field cool) and FC
(field cool) below T'55 K, and irreversibility in the ZFC and
FC responses to field application. It is also noticed that as
the applied field strength increases, the irreversibility becomes
weaker.

in the dHvA effect measurements. Moreover, the ac fre-
quency dependence of the bulk susceptibility and the ir-
reversibility in the ZFC and FC responses in NiSi sets
it apart from a high magnetic field induced behavior in
a metallic magnet. Another effect that can cause dia-
magnetism in a metal is the skin effect. As discussed
in the beginning, the analytical calculation clearly rules
out the role of skin effect in the diamagnetic properties of
NiSi. Measurements were also performed on NiSi, mixed
with non-magnetic insulator boron carbide, to further
test the presence of normal skin effect. For this purpose,
NiSi powder was mixed with small amount, 15 %, of in-
sulating and non-magnetic B4C3 powder and measured
both the ac susceptibility and the electrical resistance.
While the sample was still highly conducting, the dia-
magnetism completely disappears (see Fig. 11). If it was
indeed the normal skin effect, the frequency dependent
response should have persisted, as the high conductivity
due to the flow of current in the skin of the material is
still preserved. These results further rule out the normal
skin effect in the system.

The minority superconducting phase, coexisting with
the majority metallic phase in NiSi, is apparent from de-
tailed experimental observations. For instance, electrical
measurements on NiSi depict a small downward cusp at
T ' 75 K in otherwise metallic characteristic as a func-
tion of temperature. This temperature is similar to the
onset temperature of simultaneous maximization of the
diamagnetic static susceptibility and the peak-type fea-

ture in the dynamic susceptibility in the ac susceptibility

600x10
-6

400

200

0

4π
χ"

30025020015010050
T (K)

10 Oe
85% NiSi + 15% B4C

5x10
-3

4

3

2

1

4π
χ'

10Hz
100Hz
1000Hz
5000Hz
10000Hz

FIG. 11: (Color online) AC susceptibility measurements of
NiSi mixed with B4C3 powder. The ac excitation field was
Hac = 10 Oe. NiSi powder was mixed with small amount ('
15 %) of insulating and non-magnetic B4C3 powder to test
the presence of skin effect. As shown here, the diamagnetism
completely disappears (fig. a) even though the sample was
highly conducting, thus rules out skin effect in the system.

measurement, suggesting the presence of superconduct-
ing phase in the system. Also, NiSi exhibits significant
diamagnetic response in dc susceptibility measurements
below T'55 K. It is also found that the irreversibility be-
tween ZFC and FC curves is much stronger at low field,
compared to high field. However, the net susceptibility at
low temperature (4πχ '10−4) is much less than that of
a perfect superconductor (4πχ = -1), indicating the mi-
nority character of the superconducting phase. We note
that the diamagnetic irreversibility between ZFC and FC
curves follows a peak-type feature at T' 55K. While its
origin is not yet understood, it may be arising due to the
competing effects between the weak paramagnetic nature
of the bulk and the minority-superconducting phase that
does not percolate to bulk. These arguments infer that
NiSi apparently represents a new intermediate regime be-
tween a metal and a superconductor, which shares its
traits to both states. Further theoretical and experimen-
tal works can reveal a closer perspective to the under-
lying mechanism, which will help in understanding the
interesting but puzzling properties of unconventional su-
perconductors.
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