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A Introduction
lonic solids and superconductivity in TjSe

A LiTiSe
Superconductivity andnomalous metal

Little-Parkslike oscillations
Gap In the anomalous metal phase and gap oscillations

A LiFeSe




A Many interesting phenomena occur at different ranges of density
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) Tuning the carrier density

A lonic liquid/solid: powerful for tuning the density in a wide range
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Lithiumrintercalation via an iorbackgate
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A CDW~200 K
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T(K)

A Intercalation (Cu, Li), pressure, ionic liquid gating can induce superconductivity
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A 50 nm thick TiSg

A CDW peak does not
shift in T with doping
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A Superconducting domd,_ max: 1.5 K
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Resistance oscillations

A Spikes in the magnetoresistance at law A Evidence for a 2D electronic structure
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Resistance oscillations

A Spikes in the magnetoresistance at {dw Ioniéliquid gated ultrathin TiSe
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origin for the osc

v A Little-Parks effect in a periodic
: T(K) superconducting array
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LL TISe liquid gated TiSg
Thickness (nm) 50 nm XKmMn VYY
_ _ optimal to
Doping regime | oyerdoped underdoped
2D or 3D? 2D T
: : larger size at| smaller size at
Period vs. doping higher doping| higher doping
T-dependence | smallersize | independent
at higherT of T

L. J. Li, et alNature529, 185 (2016)

400

200

400

200

Period
obtained
from FFT

) 10
n+(x10""cm?)

15




1.5 = u AT '
D AN &> g C U normal state
) o - )o z - WLl AL ) - normal state 0.1
10 OZINCI > o = | ML 1 1 A VA A W ~
ELap_CuOr4+X DmizrgSUBO?-x >—0 . | LT ) c
: OPb v 19 | %
— B 6380"1 o o 9 g —
X - NbSe,OA == X VTN G -0.1
|___§: 1:_ OTiSe2 ) C —_ ’ |\ ....... T
E WTez O TaN o 0.5. .................... - c,on
- O EIAI?ar)r(ay/InAs LixTiSe2 =0+« TAm
~  OSn-array/Graphene _ PN ' e
OMoGe  SC AM + oscillations
0.1 O LaAlOg/SrTiO3 | | | | 0 S T | I T S TR S N W S T N R S
0 10 20 30 40 50 0 0.05 0.1 0.15 0.2
d (nm) B(T)

A Resistance oscillations and anomalous metal occur in the Safiregion

A Periodic structure enhances superconducting fluctuations, giving rise to
the anomalous metal
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Oscillations iIn Nb
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A Homogeneity may be compromised
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) Lateralintercalation with ionbackal

ppLiT

ion backgate

Ag

A AlQ, can block lithium ions
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Hall measurement
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Superconducting gap in TiSe
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A AM phase in d@il-fridge withthermocoaxcables
+ Cu powder and RC filters A Symmetric gap in the AM phase
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Gap osclillations
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Gap osclillations
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) Summary on LTiSe

A Superconducting dome

A LiTiSg 50-70 nm A Anomalous metal

A Little-Parkslike oscillations in the
—  resistance and gap







