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TRANSITION TO THE CDW

STATE (1D CASE)
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HOW IT LOOKS IN EXPERIMENT

Narrow band noise Shapiro steps
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MAIN 2D SYSTEMS REVEALING THE CDW ORDERING
(AND SLIDING?)



GaAs/ AlGaAs heterostructures
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The same effect in Corbino geometry
K. Bennaceur, et al., Phys. Rev. Lett., 120, 136801 (2018)
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However, the frequency of periodic voltage is much lower than
that originating from the sliding CDW picture



Current (mA)

G. Liu, et al., Nano Lett., 18, 3630 (2018) A. Mohammadzadeh, et al., Appl. Phys. Lett. 118, 223101 (2021).
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Transition metal dihalcogenides (TMDC)
MX, (M=Nb, Ta, Mo, Ti; X=Se, S)
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No direct contribution of the CDW motion (if it is motion).




Some indication of sliding-like effects
also in

2D organic compounds (T. Mori, et al., Phys. Rev. B 79, 115108 (2009))
mangcmites (A.Wahl, et al., Phys. Rev. B 68, 094429 (2003))

but...

Now we know only one family of compounds which
demonstrates all characteristic features of the CDW sliding

RTe; (R=Y, La, Ce, Nd, Sm, Gd, Tb, Ho, Dy, Er, Tm)



RTe,q
(R=Y, La, Ce, Nd, Sm, Gd, Tb, Ho, Dy, Er, Tm)

Layered quasi-two dimensional compounds
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Incommensurate CDW below the temperature
Tcpw; through the whole R series with a wave
vector Q-pwi =(0,0, ~2/7c*). For the heavier R (Dy,
Ho, Er, Tm) atoms a second CDW occurs at low
temperature T-py, With the wave vector Q. pu» =

(~2/7a*,0,0) perpendicular to Qcpwi
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CDW sliding
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In contrast to 1D case
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NEW PUZZLING EFFECT IN THE CDW SLIDING -
- TIME EVOLUTION OF THE THRESHOLD ELECTIC FIELD

E, increases significantly if the sample is kept at a fixed T
below T-pw a sufficiently long time.
(that was never observed in 1D system)

expt

Procedure:

cooling the sample from T > T,, down to a
given temperature T, , and measuring IV
curves with a time mterval of 30 minutes
during several tens of hours

and
that at different T, in the range 220-330 K.
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No any
change in
resistance
and the CDW
transition
temperature

Effect is completely reversible:

AFTER EXPOSITION (TbTe,)
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Exposure at different current state (TbTe;)
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Time-effect is practically absent in the sliding state of CDW -
- something happens with the CDW sub-system.
Appl. Phys. Lett. 118, 253102 (2021)
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being at a given thermodynamic parameters |

=5

without external perturbations

. the system tends to its
ground state

Growth of E, with time m————) relaxation to the ground state

Characteristic time parameters of such relaxation

Assuming exponential relaxation
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Mobile impurities? — No
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The In increases £ by an amount 0F 7,

which 1s greatest when the CDW 1s at rest, and can be reduced almost to zero by its continuous motion.

TbTe, - no reduction to zero. Only stop of increase.
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HoTe; Two CDW transitions: Tcpw;=285K and Tepy,=110K
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dv/dl (Ohm)

Studying this effect in HoTe; for exposure time up to 200 hours
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TIME PARAMETERS
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CONCLUSION

1. Demonstrating all features of the CDW sliding in quasi-1D
systems, the CDW sliding in 2D compounds of RTe3
family reveals specific features which are differ from 1D
case: linear dependence of Et(T); very low velocity of the
CDW.

2. Most intriguing feature is time evolution of the threshold
electric field. Something happens, but what?

3. Detail structure studying need to be done to understand
that.

Thank you very much for attention



