APPENDIX A

Appendix Table A1. Displacements d(m,t)= (m-HtR)(1/dN) and relative intensities (I(m,t)) calculated for reflections nr=0-3 for Bi2X3 structure (15R), X=Te, Se, S.
	BS=BiTeccp
i=1; N=5; sequence 5
	t=0; H0•R=0
	t=1; H1•R=1/2

	
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)

	m=-2
	
	
	
	-(5/2)(1/d5)=-(5/10)(1/d1)
	0
	1.0162

	m=-1
	
	
	
	-(3/2)(1/d5)=-(3/10)(1/d1)
	1
	0.0450

	m=0
	0
	0
	1
	-(1/2)(1/d5)=-(1/10)(1/d1)
	2
	0.4053

	m=1
	1/d5=(1/5)(1/d1)
	1
	0
	(1/2)(1/d5)=(1/10)(1/d1)
	3
	0.4053

	m=2
	2/d5=(2/5)(1/d1)
	2
	0
	
	
	

	m=3
	3/d5=(3/5)(1/d1)
	3
	0
	
	
	


BS: basic structure considered for the calculations, which in this case can be considered as a hypothetic BiTeccp structure (ccp=close cubic packed) of the NaCl-type (see also Frangis et al., 1990). Fractional shifts at positions t in BS (Ht•R) are considered those observed on the diffraction patterns. i=number of modules (Bi2kX3 in the structure; where k=1 in this case). N=number of layers in the stacking sequence; note that the total number of layers in the structure is 3N (15R) considering the rhombohedral symmetry (R). The magnitude of qF vector is obtained for m=i and t=0. Bolded: reflections at nr positions for which the fractional shift (d(m,t)) is minimum and the intensity (I(m,t)) is maximum. Note the symmetry of the displacements and equal intensities for reflections at nr= 2 and 3 (which are two brightest reflections in the middle of 1/d1=d1* interval) relative to a t=1 position in BS.

Appendix  Table A2. Fractional shifts calculated for all the analysed structures.

	Formula
	Bi2kX3; X=Te, Se, S
	S’(Bi2kX3).L’(Bi2(k+1)X3)

	
	Bi4X3 (k=2)
	Bi6X3

(k=3)
	Bi8X3 (k=4)
	Bi3X3
	Bi4.66Te3
	Bi5Te3
	Bi7X3

	
	
	
	
	Bi2X3.Bi4X3

=Bi6X6 (k=1)
	2(Bi4X3).Bi6X3
=Bi14X9 (k=2)
	Bi4X3.Bi6X3

=Bi10X6 (k=2)
	Bi6X3.Bi8X3
=Bi14X6 (k=3)

	Sequence 
	7’
	9’
	11’
	57’
	7’7’9’
	7’9’
	9’11’

	Fractional shifts: Ht•R/dN =2ti/(N-2)

	N
	=2k+3
	=S’(2k+3)+L’(2k+5)

	
	7
	9
	11
	12
	23
	16
	20

	i
	1
	2
	3
	2
	2

	t=0
	0
	0
	0
	0
	0
	0
	0

	t=1
	2/5
	2/7
	2/9
	2/5
	2/7
	2/7
	2/9

	t=2
	4/5
	4/7
	4/9
	4/5
	4/7
	4/7
	4/9

	t=3
	
	6/7
	6/9
	
	6/7
	6/7
	6/9

	t=4
	
	
	8/9
	
	
	
	8/9


Notes to Appendix Tables A3-A9.

BS: basic structure considered for the calculations; fractional shifts at positions t in BS are given in Table A2. i=number of modules in the structure. N=number of layers in the stacking sequence; note that the total number of layers in the structure should be multiplied by 3 for phases with rhombohedral symmetry (R) but not for those with hexagonal symmetry (H). The magnitude of qF vector is obtained for m=i and t=0. Bolded: reflections at nr positions for which the fractional shift (d(m,t)) is minimum and the intensity (I(m,t)) is maximum. Italics: calculation considering the nearest Ht vector from the left side for the second bright reflection at the middle of d1* interval separated by the distance idN. Note the very small value of intensity at this condition.

Appendix Table A3. Displacements d(m,t)= (m-HtR)(1/dN) and relative intensities (I(m,t)) calculated for reflections nr=0-3 in the Bi4X3 structure (21R), X=Te, Se, S.

	BS=Bi2X3

i=1; N=7; sequence 7’
	T

	
	0
	1
	2

	
	r(m,t)
	nr
	I(m,t)
	r(m,t)
	nr
	I(m,t)
	r(m,t)
	nr
	I(m,t)

	m=-2
	
	
	
	
	
	
	-(14/5)(1/d7)
	0
	0.0045

	m=-1
	
	
	
	-(7/5)(1/d7)
	0
	0.0468
	-(9/5)(1/d7)
	1
	0.0108

	m=0
	0
	0
	1
	-(2/5)(1/d7)
	1
	0.5728
	-(4/5)(1/d7)
	2
	0.0547

	m=1=i
	1/d7
	1
	0
	(3/5)(1/d7)
	2
	0.2546
	(1/5)(1/d7)
	3
	0.8751

	m=2
	2/d7
	2
	0
	(8/5)(1/d7)
	3
	0.0358
	(6/5)(1/d7)
	4
	0.0243

	m=3
	3/d7
	3
	0
	
	
	
	
	
	


Appendix Table A4. Displacements d(m,t)= (m-HtR)(1/dN) and relative intensities (I(m,t)) calculated for reflections nr=0-4 in the Bi6X3 structure (9H), X=Te, Se, S.
	BS=Bi4X3

i=1; N=9; sequence 9’
	T

	
	0
	1
	2
	3

	
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)

	m=-3
	
	
	
	
	
	
	
	
	
	-(27/7)(1/d9)
	0
	0.0375

	m=-2
	
	
	
	
	
	
	-(18/7)(1/d9)
	0
	0.0375
	-(20/7)(1/d9)
	1
	0.7587

	m=-1
	
	
	
	-(9/7)(1/d9)
	0
	0.0375
	-(11/7)(1/d9)
	1
	0.7587
	-(13/7)(1/d9)
	2
	0.1214

	m=0
	0
	0
	1
	-(2/7)(1/d9)
	1
	0.7587
	-(4/7)(1/d9)
	2
	0.1214
	-(6/7)(1/d9)
	3
	0.0211

	m=1=i
	1/d9
	1
	0
	(5/7)(1/d9)
	2
	0.1214
	(3/7)(1/d9)
	3
	0.0211
	(1/7)(1/d9)
	4
	0.0084

	m=2
	2/d9
	2
	0
	(12/7)(1/d9)
	3
	0.0211
	(10/7)(1/d9)
	4
	0.0084
	(8/7)(1/d9)
	5
	0.0375

	m=3
	3/d9
	3
	0
	(19/7)(1/d9)
	4
	0.0084
	
	
	
	
	
	

	m=4
	4/d9
	4
	0
	
	
	
	
	
	
	
	
	


Appendix Table A5. Displacements d(m,t)= (m-HtR)(1/dN) and relative intensities (I(m,t)) calculated for reflections nr=0-6 in the Bi8X3 structure (33R), X=Te, Se, S.

	BS=Bi6X3

i=1;N=11; sequence 11’
	T

	
	0
	1
	2
	3
	4

	
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)

	m=-4
	
	
	
	
	
	
	
	
	
	
	
	
	-(44/9)(1/d11)
	0
	0.0005

	m=-3
	
	
	
	
	
	
	
	
	
	-(33/9)(1/d11)
	0
	0.0057
	-(35/9)(1/d11)
	1
	0.0008

	m=-2
	
	
	
	
	
	
	-(22/9)(1/d11)
	0
	0.0164
	-(24/9)(1/d11)
	1
	0.0107
	-(26/9)(1/d11)
	2
	0.0014

	m=-1
	
	
	
	-(11/9)(1/d11)
	0
	0.0280
	-(13/9)(1/d11)
	1
	0.0471
	-(15/9)(1/d11)
	2
	0.0274
	-(17/9)(1/d11)
	3
	0.0033

	m=0
	0
	0
	1
	-(2/9)(1/d11)
	1
	0.8477
	-(4/9)(1/d11)
	2
	0.4975
	-(6/9)(1/d11)
	3
	0.1710
	-(8/9)(1/d11)
	4
	0.0150

	m=1=i
	1/d11
	1
	0
	(7/9)(1/d11)
	2
	0.0692
	(5/9)(1/d11)
	3
	0.3184
	(3/9)(1/d11)
	4
	0.6839
	(1/9)(1/d11)
	5
	0.9600

	m=2
	2/ d11
	2
	0
	(16/9)(1/d11)
	3
	0.0132
	(14/9)(1/d11)
	4
	0.0406
	(12/9)(1/d11)
	5
	0.0427
	(10/9)(1/d11)
	6
	0.0096

	m=3
	3/d11
	3
	0
	(25/9)(1/d11)
	4
	0.0054
	(23/9)(1/d11)
	5
	0.0150
	
	
	
	
	
	

	m=4
	4/d11
	4
	0
	(34/9)(1/d11)
	5
	0.0029
	
	
	
	
	
	
	
	
	

	m=5
	5/d11
	5
	0
	
	
	
	
	
	
	
	
	
	
	
	


Appendix Table A6. Displacements d(m,t)= (m-HtR)(1/dN) and relative intensities (I(m,t)) calculated for reflections nr=0-6 in the Bi6X6 structure (12H), X=Te, Se, S.

	BS=Bi2X3 
i=2; N=12; sequence: 57’
	T

	
	0
	1
	2

	
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)

	m=-4
	
	
	
	
	
	
	-(24/5)(1/d12)
	0
	0.0015

	m=-3
	
	
	
	
	
	
	-(19/5)(1/d12)
	1
	0.0024

	m=-2
	
	
	
	-(12/5)(1/d12)
	0
	0.0159
	-(14/5)(1/d12)
	2
	0.0045

	m=-1
	
	
	
	-(7/5)(1/d12)
	1
	0.0468
	-(9/5)(1/d12)
	3
	0.0108

	m=0
	0
	0
	1
	-(2/5)(1/d12)
	2
	0.5728
	-(4/5)(1/d12)
	4
	0.0547

	m=1
	1/d12
	1
	0
	(3/5)(1/d12)
	3
	0.2546
	(1/5)(1/d12)
	5
	0.8751

	m=2=i
	2/d12
	2
	0
	(8/5)(1/d12)
	4
	0.0358
	(6/5)(1/d12)
	6
	0.0243

	m=3
	3/d12
	3
	0
	(13/5)(1/d12)
	5
	0.0136
	(11/5)(1/d12)
	7
	0.0072

	m=4
	4/d12
	4
	0
	(18/5)(1/d12)
	6
	0.0071
	
	
	

	m=5
	5/d12
	5
	0
	
	
	
	
	
	

	m=6
	6/d12
	6
	0
	
	
	
	
	
	


Appendix Table A7. Displacements d(m,t)= (m-HtR)(1/dN) and relative intensities (I(m,t)) calculated for reflections nr=0-8 in the Bi10X6 structure (16H), X=Te, Se, S.

	BS=Bi4X3

t=2; N=16; 

sequence: 7’9’
	t

	
	0
	1
	2
	3

	
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)

	m=-6
	
	
	
	
	
	
	
	
	
	-(48/7)(1/d16)
	0
	0.0004

	m=-5
	
	
	
	
	
	
	
	
	
	-(41/7)(1/d16)
	1
	0.0006

	m=-4
	
	
	
	
	
	
	-(32/7)(1/d16)
	0
	0.0046
	-(34/7)(1/d16)
	2
	0.0008

	m=-3
	
	
	
	
	
	
	-(25/7)(1/d16)
	1
	0.0076
	-(27/7)(1/d16)
	3
	0.0013

	m=-2
	
	
	
	-(16/7)(1/d16)
	0
	0.0119
	-(18/7)(1/d16)
	2
	0.0146
	-(20/7)(1/d16)
	4
	0.0023

	m=-1
	
	
	
	-(9/7)(1/d16)
	1
	0.0375
	-(11/7)(1/d16)
	3
	0.0390
	-(13/7)(1/d16)
	5
	0.0055

	m=0
	0
	0
	1
	-(2/7)(1/d16)
	2
	0.7587
	-(4/7)(1/d16)
	4
	0.2949
	-(6/7)(1/d16)
	6
	0.0260

	m=1
	1/d16
	1
	0
	(5/7)(1/d16)
	3
	0.1214
	(3/7)(1/d16)
	5
	0.5243
	(1/7)(1/d16)
	7
	0.9346

	m=2=i
	2/d16
	2
	0
	(12/7)(1/d16)
	4
	0.0211
	(10/7)(1/d16)
	6
	0.0472
	(8/7)(1/d16)
	8
	0.0146

	m=3
	3/d16
	3
	0
	(19/7)(1/d16)
	5
	0.0084
	(17/7)(1/d16)
	7
	0.0163
	(15/7)(1/d16)
	9
	0.0042

	m=4
	4/d16
	4
	0
	(26/7)(1/d16)
	6
	0.0045
	(24/7)(1/d16)
	8
	0.0082
	
	
	

	m=5
	5/d16
	5
	0
	(33/7)(1/d16)
	7
	0.0028
	
	
	
	
	
	

	m=6
	6/d16
	6
	0
	(40/7)(1/d16)
	8
	0.0019
	
	
	
	
	
	

	m=7
	7/d16
	7
	0
	
	
	
	
	
	
	
	
	

	m=8
	8/d16
	8
	0
	
	
	
	
	
	
	
	
	


Appendix  Table A8. Displacements d(m,t)= (1/dN)(m-HtR) and relative intensities (I(m,t)) calculated for reflections nr=0-10 in the Bi14X6 structure (60R), X=Te, Se, S.

	BS=Bi6X3 i=2; N=20; sequence: 9’11’
	t

	
	0
	1
	2
	3
	4

	
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)

	m=-8
	
	
	
	
	
	
	
	
	
	
	
	
	-(80/9)(1/d20)
	0
	0.0002

	m=-7
	
	
	
	
	
	
	
	
	
	
	
	
	-(71/9)(1/d20)
	1
	0.0002

	m=-6
	
	
	
	
	
	
	
	
	
	-(60/9)(1/d20)
	0
	0.0017
	-(62/9)(1/d20)
	2
	0.0002

	m=-5
	
	
	
	
	
	
	
	
	
	-(51/9)(1/d20)
	1
	0.0024
	-(53/9)(1/d20)
	3
	0.0003

	m=-4
	
	
	
	
	
	
	-(40/9)(1/d20)
	0
	0.0050
	-(42/9)(1/d20)
	2
	0.0035
	-(44/9)(1/d20)
	4
	0.0005

	m=-3
	
	
	
	
	
	
	-(31/9)(1/d20)
	1
	0.0083
	-(33/9)(1/d20)
	3
	0.0057
	-(35/9)(1/d20)
	5
	0.0008

	m=-2
	
	
	
	-(20/9)(1/d20)
	0
	0.0085
	-(22/9)(1/d20)
	2
	0.0164
	-(24/9)(1/d20)
	4
	0.0107
	-(26/9)(1/d20)
	6
	0.0014

	m=-1
	
	
	
	-(11/9)(1/d20)
	1
	0.0280
	-(13/9)(1/d20)
	3
	0.0471
	-(15/9)(1/d20)
	5
	0.0274
	-(17/9)(1/d20)
	7
	0.0033

	m=0
	0
	0
	1
	-(2/9)(1/d20)
	2
	0.8477
	-(4/9)(1/d20)
	4
	0.4975
	-(6/9)(1/d20)
	6
	0.1710
	-(8/9)(1/d20)
	8
	0.0150

	m=1
	1/d20
	1
	0
	(7/9)(1/d20)
	3
	0.0692
	(5/9)(1/d20)
	5
	0.3184
	(3/9)(1/d20)
	7
	0.6839
	(1/9)(1/d20)
	9
	0.9600

	m=2=i
	2/ d20
	2
	0
	(16/9)(1/d20)
	4
	0.0132
	(14/9)(1/d20)
	6
	0.0406
	(12/9)(1/d20)
	8
	0.0427
	(10/9)(1/d20)
	10
	0.0096

	m=3
	3/d20
	3
	0
	(25/9)(1/d20)
	5
	0.0054
	(23/9)(1/d20)
	7
	0.0150
	(21/9)(1/d20)
	9
	0.0140
	(19/9)(1/d20)
	11
	0.0027

	m=4
	4/d20
	4
	0
	(34/9)(1/d20)
	6
	0.0029
	(32/9)(1/d20)
	8
	0.0078
	(30/9)(1/d20)
	10
	0.0068
	
	
	

	m=5
	5/d20
	5
	0
	(43/9)(1/d20)
	7
	0.0018
	(41/9)(1/d20)
	9
	0.0047
	
	
	
	
	
	

	m=6
	6/d20
	6
	0
	(52/9)(1/d20)
	8
	0.0013
	(50/9)(1/d20)
	10
	0.0032
	
	
	
	
	
	

	m=7
	7/d20
	7
	0
	(61/9)(1/d20)
	9
	0.0009
	
	
	
	
	
	
	
	
	

	m=8
	8/d20
	8
	0
	(70/9)(1/d20)
	10
	0.0007
	
	
	
	
	
	
	
	
	

	m=9
	9/d20
	9
	
	
	
	
	
	
	
	
	
	
	
	
	

	m=10
	10/d20
	10
	
	
	
	
	
	
	
	
	
	
	
	
	


Appendix  Table A9. Displacements d(m,t)=(m-HtR)(1/dN) and relative intensities (I(m,t)) calculated for reflections nr=0-12 in the Bi14X9 structure (69R), X=Te, Se, S.

	BS=Bi4X3

i=3; N=23; S’=2; L=1; sequence: 7’7’9’
	t

	
	0
	1
	2
	3

	
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I(m,t)
	d(m,t)
	nr
	I
	d(m,t)
	nr
	I(m,t)

	m=-9
	
	
	
	
	
	
	
	
	
	-(69/7)(1/d23)
	0
	0.0002

	m=-8
	
	
	
	
	
	
	
	
	
	-(62/7)(1/d23)
	1
	0.0002

	m=-7
	
	
	
	
	
	
	
	
	
	-(55/7)(1/d23)
	2
	0.0003

	m=-6
	
	
	
	
	
	
	-(46/7)(1/d23)
	0
	0.0022
	-(48/7)(1/d23)
	3
	0.0004

	m=-5
	
	
	
	
	
	
	-(39/7)(1/d23)
	1
	0.0031
	-(41/7)(1/d23)
	4
	0.0006

	m=-4
	
	
	
	
	
	
	-(32/7)(1/d23)
	2
	0.0046
	-(34/7)(1/d23)
	5
	0.0008

	m=-3
	
	
	
	-(23/7)(1/d23)
	0
	0.0057
	-(25/7)(1/d23)
	3
	0.0076
	-(27/7)(1/d23)
	6
	0.0013

	m=-2
	
	
	
	-(16/7)(1/d23)
	1
	0.0119
	-(18/7)(1/d23)
	4
	0.0146
	-(20/7)(1/d23)
	7
	0.0023

	m=-1
	
	
	
	-(9/7)(1/d23)
	2
	0.0375
	-(11/7)(1/d23)
	5
	0.0390
	-(13/7)(1/d23)
	8
	0.0055

	m=0
	0
	0
	1
	-(2/7)(1/d23)
	3
	0.7587
	-(4/7)(1/d23)
	6
	0.2949
	-(6/7)(1/d23)
	9
	0.0260

	m=1
	1/d23
	1
	0
	(5/7)(1/d23)
	4
	0.1214
	(3/7)(1/d23)
	7
	0.5243
	(1/7)(1/d23)
	10
	0.9346

	m=2
	2/d23
	2
	0
	(12/7)(1/d23)
	5
	0.0211
	 (10/7)(1/d23)
	8
	0.0472
	(8/7)(1/d23)
	11
	0.0146

	m=3=i
	3/d23
	3
	0
	(19/7)(1/d23)
	6
	0.0084
	(17/7)(1/d23)
	9
	0.0163
	(15/7)(1/d23)
	12
	0.0042

	m=4
	4/d23
	4
	0
	(26/7)(1/d23)
	7
	0.0045
	(24/7)(1/d23)
	10
	0.0082
	(22/7)(1/d23)
	13
	0.0019

	m=5
	5/d23
	5
	0
	(33/7)(1/d23)
	8
	0.0028
	(31/7)(1/d23)
	11
	0.0049
	
	
	

	m=6
	6/d23
	6
	0
	(40/7)(1/d23)
	9
	0.0019
	(38/7)(1/d23)
	12
	0.0033
	
	
	

	m=7
	7/d23
	7
	0
	(47/7)(1/d23)
	10
	0.0014
	
	
	
	
	
	

	m=8
	8/d23
	8
	0
	(54/7)(1/d23)
	11
	0.0010
	
	
	
	
	
	

	m=9
	9/d23
	9
	0
	(61/7)(1/d23)
	12
	0.0008
	
	
	
	
	
	

	m=10
	10/d23
	10
	0
	
	
	
	
	
	
	
	
	

	m=11
	11/d23
	11
	0
	
	
	
	
	
	
	
	
	

	m=12
	12/d23
	12
	0
	
	
	
	
	
	
	
	
	


