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Measurements...
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An example of output spectra
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Materials and crystal structure
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Pure 1T-TaS,

100E
: CCDW NCCDW ICCDW metal
101 = Tecow & Mott
g i
= 102
Q B
1073 = Ticcow
104 | | | | |
0 100 200 300 400 500 600

Sipos et al., Nature Mat., 2318 (2008). T (K)



NC-CDW state

~200 TaS,
unit cells

100

insize (A)
@

. ——— el A ¢

200 240 280 320 360

Temperature (K)

Thompson, Phys. Rev. B (1994)

Spijkerman 1997 PRB
X ray

1T-TaS,



Suppression of Mott state and
eme_rgence of superconductwﬂy
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1T-TaS, — intercalated vs. pure

\

= Pure 1T-TaS,
151 =

10} CCDW

R(T) / R(300K)

51 NCCDW -
terommm T ae——aliccow

ol Intercalated 1T-TaS, _

0 100 200

T [K]

Xu et al., PRB 81, 172503 (2010).



Motivation for optical
measurements

Intercalated 1T-TaS, allows us to
study the NCCDW phase down to
very low temperatures at ambient
pressure

dc resistivity measurements unable
to distinguish the contribution of
different domains in the “mixed”
(NCCDW) phase

Optical measurements might enable
us to separate the contributions of
different domains

dc resistivity - “metal pieces
connected by wires”



Optics In pure 1T-TaS,
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Our measurements on pure
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Reflectivity of intercalated
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Optical conductivity o,(w) of
Intercalated 1T-TaS,
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O4. VS 0,(w=0)

extrapolated from optics
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1T-TaS, conclusions

NCCDW phase in intercalated 1T-TaS, measured
optically to low temperatures

Observed phonon modes offer a way to analyse the
nature of CDW domains vs. Mott phase

We are unable at the moment to separate the
contributions of the metallic and insulating domains

Analysis in progress...



1T-TiSe,
pure and doped



€,

0.0008

0.0007

0.0006

0.0005

0.0004

p [2em]

0.0003

0.0002

0.0001

1T-TiS

g lpflem]

=7

1
1

0.0000
0 a0 100 150
T [K]
Kusmartseva et al., PRL 103, 236401 (2009).

ﬁ
»
=

MO = O 00O o i O e &

walw oL L U TS LR LIS ] S ] S TS Tl



CDW + SC in 1T-TiSe,
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Motivation for optical

measurements
* Te doping produces
a noticeable effect in 0o
the dc dana ]

 Similar effect
expected in the optical
measurements
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Measurements on 1T-TiSe,
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Measurements on TiSe,_ Te,
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More to follow...



