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1 Optimized Structures of the MX-nL Sys-

11 -x,-x+ty, -z
tems 12 -y,-x,-z+1/2
In the following subsections, we report the optimized structure of 13 -x,-y,~z
each MX, bulk system we used to build the corresponding MX-nL 14 -x+y,-x%,-2z+1/2

model geometries. Structures are reported in “cif” format. 15 y,—xty, -z
16 x,y,-z+1/2
1.1 MoS, L7 %oy, %, -z

18 -y, x-y,-z+1/2
19 -x+y,vy,z
20 -x,-x+y,z+1/2

_symmetry_space_group_name_H-M "P 63/m 2/m 2/c"
_symmetry_Int_Tables_number 194

_cell_length_a 3.19183 21 -y,—%,z
_cell_length_b 3.19183 22 x-y,-y,z+1/2
_cell_length_c 12.41278 23 x,x7y, 2

_cell_angle_alpha 90.00000 24 y,x,z+1/2

_cell _angle_beta 90.00000

_cell_angle_gamma 120.00000 Loop_

_atom_site_label
loop_ _atom_S}te_type_symbol . .
_space_group_symop_id _atom_site_symmetry_multiplicity
) _atom_site_Wyckoff_ label
_sSpace_group_symop_operation_xyz

_atom_site_fract_x
XI y 4 Z

%oy, %, 241/2 _atom_site_fract_y

Y X"y, 2
-x,-y,z+1/2

1

2

3 _atom_site_fract_z
4

5 -x+y,-x,z

6

7

8

9

1

_atom_site_occupancy
Mol Mo 2 d 0.33333 0.66667 0.75000 1.00000

Vv, —xty,z41/2 S1S 4 f 0.33333 0.66667 0.12474 1.00000

X=Y,~Yr—2z
Xy XYy, -z+1/2 1.2 MOSez
YrX,~2

symmetry_space_group_name_H-M "P 63/m 2/m 2/c"
0 -x+y,y,-z+1/2 —SY y_space_group_ —

_symmetry_Int_Tables_number 194

_cell length_a 3.32053
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E-mail: cammaant@fel.cvut.cz _cell_length_c 13.05794

b nCATS, FEE, University of Southampton, SO17 1BJ Southampton, United Kingdom. _cell_angle_alpha 90.00000
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_cell_angle_beta 90.00000 _space_group_symop_id

_cell_angle_gamma 120.00000 _sSpace_group_symop_operation_xyz
1 x,v,2

loop_ 2 x-y,X,z+1/2

_space_group_symop_id 3 -y,X"Y,Z

_space_group_symop_operation_xyz 4 -x,-y,z+1/2

1 x,v,2 5 —xty,-x,z

2 x-y,%x,2+1/2 6 y,—x+y,z+1/2

3 -y,x-vy,z 7T xX-y,~Y,~Z

4 -x,-y,z+1/2 8 x,x-y,-z+1/2

5 -x+ty,-%x,z 9 v,x,-2

6 y,—xty,z+1/2 10 -x+y,y,—-z+1/2

T xX-y,~y,~z 11 —-x,-xty,—z

8 x,x-y,-z+1/2 12 -y,-x,-z+1/2

9 y,x,-z 13 -x,-y,-z

10 —-x+y,y,—-z+1/2 14 —x+y,-x,-z+1/2

11 -x,-x+ty, -z 15 y,—x+ty, -z

12 ~y,-x,-z+1/2 16 x,y,-z+1/2

13 -x,-y,-z 17 x-y,%,-z

14 —-x+y,-x,-z+1/2 18 ~-y,x~y,-z+1/2

15 y,—xty, -z 19 —-x+y,vy,z

16 x,y,—-z+1/2 20 -x,-x+y,z+1/2

17 x-y,%X,-2 21 ~-y,-x%x,2

18 -y, x-y,—-z+1/2 22 x-y,-y,z+1/2

19 —-x+y,vy,z 23 x,x-y,z

20 -x,-x+ty,z+1/2 24 y,x,z+1/2

21 -y,-x,2z

22 x-y,-y,z+1/2 loop_

23 X,X-Yy,Z _atom_site_label

24 y,x,z+1/2 _atom_site_type_symbol
_atom_site_symmetry_multiplicity

loop_ _atom_site_Wyckoff_ label

_atom_site_label _atom_site_fract_x

_atom_site_type_symbol _atom_site_fract_y

_atom_site_symmetry_multiplicity _atom_site_fract_z

_atom_site_Wyckoff_ label _atom_site_occupancy

_atom_site_fract_x Mol Mo 2 d 0.33333 0.66667 0.75000 1.00000

_atom_site_fract_y Tel Te 4 £ 0.33333 0.66667 0.12077 1.00000

_atom_site_fract_z

_atom_site_occupancy

Mol Mo 2 d 0.33333 0.66667 0.75000 1.00000

Sel Se 4 £ 0.33333 0.66667 0.12245 1.00000 _symmetry_space_group_name_H-M "P 63/m 2/m 2/c"
_symmetry_Int_Tables_number 194

1.4 WS,

1.3 MoTe,
_cell_length_a 3.17781
_symmetry_space_group_name_H-M "P 63/m 2/m 2/c" _cell _length_Db 3.17781
_symmetry_Int_Tables_number 194 _cell length_c 12.41916
_cell_angle_alpha 90.00000
_cell _length_a 3.53284 _cell_angle_beta 90.00000
_cell length_b 3.53284 _cell _angle_gamma 120.00000
_cell _length_c 14.01184
_cell_angle_alpha 90.00000 loop_
_cell_angle_beta 90.00000 _space_group_symop_id
_cell_angle_gamma 120.00000 _Space_group_symop_operation_xyz
1 x,v,2
loop_ 2 x-y,%x,z+1/2
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Y X7y, 2
-x,-y,z+1/2
-x+y,-X, 2
y,—x+y,z+1/2
X=Y, -V, 2

X, x-y,—-z+1/2

O J o U1 b W

9 y,x,-z

10 —x+y,y,—-z+1/2
11 —-x,—-x+y, -z

12 -y,-x,-z+1/2
13 -x,-y,-z

14 —-x+y,-x,-z+1/2
15 y,—xty, -z

16 x,y,-z+1/2

17 x-y,%X,-2

18 -y, x-y,-z+1/2
19 -x+y,vy,z

20 -x,-x+y,z+1/2
21 -y,-x,2z

22 x-y,-y,z+1/2
23 X,X-Yy,Z

24 y,x,z+1/2

loop_

_atom_site_label

_atom_site_type_symbol
_atom_site_symmetry_multiplicity
_atom_site_Wyckoff_ label
_atom_site_fract_x

_atom_site_fract_y

_atom_site_fract_z

_atom_site_occupancy

Wl W 2 d 0.33333 0.66667 0.75000 1.00000
S1 S 4 f 0.33333 0.66667 0.12377 1.00000

1.5 WSe,

_symmetry_space_group_name_H-M "P 63/m 2/m 2/c"

_symmetry_Int_Tables_number 194

_cell_length_a 3.32124
_cell length_b 3.32124
_cell _length_c 13.11919

_cell_angle_alpha 90.00000
_cell_angle_beta 90.00000
_cell_angle_gamma 120.00000

loop_

_space_group_symop_id
_space_group_symop_operation_xyz
X,Y,2

xX-y,%x,z+1/2

-y, X-Y, 2

-x,-y,z+1/2

-X+y, X,z

v, —x+y,z+1/2

o U b W N
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T X-YV,~Y,"2Z

8 x,x-y,-z+1/2

9 v,x,-2

10 —-x+y,y,-z+1/2
11 —-x,-xty,—z

12 -y,-x,-z+1/2
13 -x,-y,-z

14 —x+y,-x,-z+1/2
15 y,—x+y, -z

16 x,y,—-z+1/2

17 x-y,%x,-z

18 ~y,x~y,-z+1/2
19 —-x+y,vy,z

20 -x,-x+y,z+1/2
21 -y,-x%x,2

22 x-y,-y,z+1/2
23 X, X-Y,2

24 y,x,z+1/2

loop_

_atom_site_label

_atom_site_type_symbol
_atom_site_symmetry_multiplicity
_atom_site_Wyckoff_ label
_atom_site_fract_x

_atom_site_fract_y

_atom_site_fract_z

_atom_site_occupancy

Wl W 2 ¢ 0.33333 0.66667 0.25000 1.00000
Sel Se 4 £ 0.33333 0.66667 0.62242 1.00000

1.6 WTe,

_symmetry_space_group_name_H-M "P 63/m 2/m 2/c"

_symmetry_Int_Tables_number 194

_cell length_a 3.52273
_cell _length_b 3.52273
_cell _length_c 14.44008

_cell _angle_alpha 90.00000
_cell_angle_beta 90.00000
_cell_angle_gamma 120.00000

loop_

_space_group_symop_id
_sSpace_group_symop_operation_xyz
1 x,v,2

2 x-y,x%x,z+1/2

3 -y,xX"y,zZ

4 -x,-y,z+1/2

5 -x+ty,-x,2z

6 y,-x+y,z+1/2

T X-Y,~Y,"2Z

8 x,x-y,-z+1/2

9 vyv,x,-z

10 -x+y,y,-z+1/2
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11 -x,-xty, -z

12 -y,-x,-z+1/2
13 -x,-y,-z

14 -x+y,-x,-z+1/2
15 y, —x+y, —

16 x,y,-2z+1/2

17 x-y,%X,-2

18 -y, x-y,-z+1/2
19 -x+y,vy,z

20 -x,-x+y,z+1/2
21 -y,-%x,z

22 x-y,-y,z+1/2
23 X, X"y, 2

24 y,x,z+1/2

loop_

_atom_site_label

_atom_site_type_symbol
_atom_site_symmetry_multiplicity
_atom_site_Wyckoff_ label
_atom_site_fract_x

_atom_site_fract_y

_atom_site_fract_z

_atom_site_occupancy

Wl W 2 d 0.33333 0.66667 0.75000 1.00000
Tel Te 4 £ 0.33333 0.66667 0.12335 1.00000

2 “In-phase” and

Shifts

The mode displacements, individuated in bi-layer (n = 2) systems,
become more and more complex at increasing number of layers n.
In 3- and 4-layer systems, both sliding and variable ID modes can
be realized by in-phase or out-of-phase layer shifts (Figure 1).

“Out-of-phase” Layer
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Considering two adjacent layers, we can define: i) “in-phase”
layer shift, consisting of parallel layer displacements towards the
same direction, one layer moving at a velocity different than that
of its adjacent layer(s); ii) “out-of-phase” layer shift, consisting
of antiparallel layer displacements (then towards opposite direc-
tions).

a) e e
T

=0 =0 =0

Qe e O O O - =<0

Do T 5 s

¢ in-phase out-of-phase

bed.a
B) s 8 b bbb

W

¢< ¢< ¢< ¢,¢< ¢¢<;1¢¢<¢

¢ in-phase

bd.a

Fig. 1 Atn=3,4, (a) sliding and (b) variable ID modes can be realized
by in-phase or out-of-phase layer shifts. In in-phase shifts, adjacent
layers displace at different velocities, represented by arrows with
different length.
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