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Investigation of Superfluidity of Charge Density Waves
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We investigated superfluidity of charge density waves (CDWs) in ring-shaped
crystals of TaS3 and NbS3. Initially, we were planning to use a mechanical cantilever technique to detect
a signal of CDW current through rin%. However, accuracy of commercial sensors was not sufficient. Then we
investigated mechanical detection of using CDW materials of whisker crystals. We also investigated COW in
TaS3 whisker crystals, and found that there are many 2m phase solitons at random in the CDW state of
TaS3 [Europhys. Lett. 109, 27005 (2015)].



(Charge Density Wave:CDW)

cbw

cbw

TaS3
[Tsubota, et
97, 57011 (2012)]
80K

al., Europhys. Lett.

COW  (NbS3, TaS3, NbSe3)

Cow
cow
cow
( )
cow ( )
Cow

cow cow

cow
(CDW)

TaS3 NbS3

1MHz
Q
1
TaS3
cow
Ccow
2
Ccow
TaS3 CDW
TaS3
CcDw 21T
(cow)
Ccow
TaS3  CDW
X
Ccow

[Inagaki at al.,
J. Phys. Soc. Jpn. 77, 093708 (2008)]
TaS3  CDW

TaS3 CDw
Shapiro



dv/di (Q)

200 (@)
*Vee=0mV ¢ RN N,
/ PO T \
/’ '0 " .
+ '." 'l Yo \‘
/e | \ Tl
50 mV /’ \
....—-vu'”"l G ——
100F 400 mv -
160 mV T =150 K, fre = 1 MHz

100

90f
80f
70 —(5.1 (I) 0.1
Idc (mA)
1 (a) o-TaSs
T =150 K 1 MHz
(VrF) (b) Vrr
=160 mV
cbw
Shapiro ( )
cbw
cbw
cbw
Tl
2
cow
TaS3

cbw

Europhysics Letters
[T. Matsuura, et al., Europhys.
Lett. 109, 27005 (2015)]

6
[1] *“ Charge density wave soliton
liquid” , T. Matsuura, J. Hara, K.

Inagaki, M. Tsubota, T. Hosokawa, and S.
Tanda, Europhys. Lett. 109, 27005 (2015).

[2] *“ Melted discommensuration of
charge density waves” , T. Matsuura, J.
Hara, K. [Inagaki, M. Tsubota, T.

Hosokawa, S. Tanda, Physica B: Condensed
Matter 460, 30-33 (2015). (
proceeding)

[3] “ Hysteretic -current switching

phenomena in TaS3 ring crystals” , T.

Hosokawa, T. Matsuura, M. Tsubota, S.

Tanda, Physica B: Condensed Matter 460,

171-173 (2015). (

proceeding)

[4] "Dynamical incommensurate-

commensurate crossover in TaS3"

T. Matsuura, J. Hara, M. Tsubota, T.

Hosokawa and S. Tanda, Topologica Vol .3

accepted ( proceeding)
[5] "Current switching phenomenon with

hysteresis in TaS3 ring crystals"

T. Hosokawa, T. Matsuura, M. Tsubota,

and S. Vol .3

accepted ( proceeding)

Tanda, Topologica



[6] “ Cycloid crystals by topology
change” , T. Matsuura, T. Matsuyama and
S. Tanda, Journal of Crystal Growth 371,
17-22 (2013).

[1] “ Melted
charge density waves” , T. Matsuura, J.
Tsubota, T.

discommensuration of
Hara, K. [Inagaki, M.

Hosokawa, S. Tanda, [International
School and Workshop on Electronic
Crystals ECRYS-2014, the Institute of
Scientific Studies,
August 11-23, 2014,

[2] “ Charge density wave transport in

Cargese, France,

ring-shaped crystals” , T. Matsurua,
International Workshop on Spintronic
Nano Materials 2012, Hokkaido university,
Sapporo, Japan, November 5, 2012

[3] “ Topology change surgery for
topological crystals” , T. Matsuura, The
Ist Global Networking of Frontier
Scientist Workshop, Grand
Intercontinental Seoul Parnas, Seoul,
South Korea, December 27, 2012

[4] “ Dynamical incommensurate-
commensurate crossover in TaS3" , T.
Tsubota, T.

Matsuura, J. Hara, M.

Hosokawa and S. Tanda, [International

Workshop on “ Phase  Transition,

Critical Phenomena and Related Topics in

Complex Networks” , September 9-11,

2013, Hokkaido university, Sapporo (
).

[5] “ Current switching phenomenon with

hysteresis in TaS3 ring crystals” , T.

Hosokawa, T. Matsuura, M. Tsubota, and

S. Tanda,

“ Phase Transition, Critical Phenomena

International Workshop on

and Related Topics in Complex Networks”
Hokkaido university, Sapporo, Japan,
September 9-11, 2013 ( ).

[6] “ Creation of Topological Crystals

and Topology-Change Surgery “ , T.

Matsuura, T. Tsuneta, T. Matsuyama, and

S. Tanda, The Topological Fluid Dynamics
(1UTAM Symposium) workshop, Newton
Institute, Cambridge, UK, July 23-27,

2012 ( ).
ul
, 70
. ,2015 3 21-24
[8] “ NbS3
, 68 ,
, , 2013 3 26 29
[9] “ TaS3
68 , ,
, 2013 3 26 29
0
o 0
o 0

http://exp-ap.eng.hokudai .ac. jp/~matsu

ura/

@



Toru Matsuura

60534758



