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Recently, there has been renewed interest in layered materials as alternative two-dimensional (2D) 
material beyond graphene. Among these materials, layered noble-transition-metal dichalcogenides 
MX2 (M = Mo, W, Pd, Pt, etc and X = S, Se and Te) have received attention given the possibility of an 
easy energy-gap tunability with the thickness or the strain of the crystal with potential applications in 
optoelectronic devices, nanoelectronics and sensors, among others. Of particular concern is the 
matter of the temperature dependence of the lattice constant. It is important to identify and 
characterize materials with low thermal expansion coefficients, i.e. below α|| = 2 × 10−6 K−1 which are 
required for systems experiencing large temperature variations in nanoelectronic or optoelectronic 
devices. We report an extensive structural characterization of the surface of 2H-MoS2, 1T-PtTe2 and 
1T-PdTe2 crystals by means of helium atom scattering (HAS) [1], [2], [3]. The high quality of the 
samples studied lead to the appearance of sharp and intense in-plane and out-of-plane diffraction 
peaks, with unusually low background. The surface lattice constant of these 2D materials was derived 
from the positions of the helium diffraction peaks. For all three materials the lattice constant remains 
unchanged in the temperature range between 90 and 522K [1], for MoS2, between 90 and 580 K, for 
PtTe2 [2] and between 90 and 290 K for PdTe2. These findings suggest that these materials behave 
similarly to graphene on a weakly-interacting substrate, for which the surface thermal expansion 
coefficient is zero within experimental error. A comparison with graphene/Ni(111) regarding thermal 
expansion properties is also presented, highlighting the differences between a system with weak out- 
of-plane van der Waals forces and a strongly interacting one. Our current results suggest that zero in- 
plane thermal expansion can be a general feature of 2D dichalcogenides, although theoretical studies 
are needed to confirm it. 
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