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Supplementary Information 
 

Table S1. Summary of k-grid dependence for band energies at key symmetry points for MgB2 with 
P6/mmm or P-6c2 symmetry. Standard deviations for P-6c2 calculations for k < 0.013 A-1 are less than 

1meV. 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 

 
 
 

Figure S1. Fermi surfaces for MgB2 with attributed P6/mmm symmetry. Approximate geometrical 
relationships for the radii of the light (inner) and heavy (outer) effective mass tubular sections are 
labelled (see also Figure S9 of reference [50] in the article). 
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Figure S2. (a) Nesting vectors on either side of the folded light effective mass Fermi surface. Fermi 
surface nesting is prevalent for the double superlattice with vector approximately ΓM/3 long (see 
Figures 5 and 6). (b) Schematic of the folded inner and outer tubular Fermi surfaces for the double (2x), 
whose DFT calculated graph was shown in Figure 6. Fermi surface nesting between inner and outer 
tubes at short wavevector (ΓM/12) can be identified to the right. 
 
 
Nesting vectors of average dimensions (approximately 5ΓM/12 long) also connect the tubular sections 
of light effective mass to the heavy effective mass in addition to short wavevectors that connect the 
same sides of each respective tubular section. These short wavevectors are approximately ΓM/12 long. 
Thus, ten nesting vectors, three longer horizontal (ΓM/3, ΓM/2 and 5ΓM/12 long), one short horizontal 
(ΓM/12 long) and six diagonals with horizontal components given by three longer horizontal nesting 
vectors, respectively, can be defined. 
 
With respect to the modified tight binding equations (section 3.2), for convenience, we equate ∆ = 2ℏ𝜔 
, 
 
 𝐸௡൫𝑘௫, 𝑘௬, 𝑘௭൯ = 𝐸଴ − ሺ2𝑡ୄ ୬ − 2ℏ𝜔 ሻ cosሺ𝑐𝑘௭ሻ − ℏଶ ൫𝑘௫ ଶ + 𝑘௬ଶ൯ 2𝑚௡⁄  ,   0 ≤ 𝑐𝑘௭ ≤ గଶ       (S1) 
             𝐸௡൫𝑘௫, 𝑘௬, 𝑘௭൯ = 𝐸଴ – ሺ2𝑡ୄ ୬ + 2ℏ𝜔 ሻ cosሺ𝑐𝑘௭ሻ − ℏଶ ൫𝑘௫ ଶ + 𝑘௬ଶ൯ 2𝑚௡⁄  ,  గଶ ≤ 𝑐𝑘௭ ≤  𝜋       (S2) 
 
 
Since ℏ𝜔 is relatively small compared to 2𝑡ୄ and 1 in eV units, we can write ℏ𝜔 ൎ sin ሺℏ𝜔ሻ, 
 𝐸௡൫𝑘௫, 𝑘௬, 𝑘௭൯ = 𝐸଴ − 2𝑡ୄ ୬ 𝑐𝑜𝑠ሺ𝑐𝑘௭ሻ + 2 𝑠𝑖𝑛ሺℏ𝜔ሻ. cosሺ𝑐𝑘௭ሻ − ℏଶ ൫𝑘௫ ଶ + 𝑘௬ଶ൯ 2𝑚௡⁄  ,        0 ≤ 𝑐𝑘௭ ≤ గଶ    (S3)     

  
             𝐸௡൫𝑘௫, 𝑘௬, 𝑘௭൯ = 𝐸଴ − 2𝑡ୄ ୬ 𝑐𝑜𝑠ሺ𝑐𝑘௭ሻ − 2 𝑠𝑖𝑛ሺℏ𝜔ሻ. cosሺ𝑐𝑘௭ሻ − ℏଶ ൫𝑘௫ ଶ + 𝑘௬ଶ൯ 2𝑚௡⁄  , గଶ ≤ 𝑐𝑘௭ ≤  𝜋          (S4)      
 
These equations (i.e., Eqs. S2a & S2b) can then be written as the following combination of cosine and 
sine functions: 
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   𝐸௡൫𝑘௫, 𝑘௬, 𝑘௭൯ = 𝐸଴ − 2𝑡ୄ ୬ 𝑐𝑜𝑠ሺ𝑐𝑘௭ሻ + 𝑠𝑖𝑛ሺℏ𝜔 + 𝑐𝑘௭ሻ + sin ሺℏ𝜔 − 𝑐𝑘௭ሻ − ℏଶ ൫𝑘௫ ଶ + 𝑘௬ଶ൯ 2𝑚௡⁄  ,   0 ≤ 𝑐𝑘௭ ≤ గଶ       (S5)      
   𝐸௡൫𝑘௫, 𝑘௬, 𝑘௭൯ = 𝐸଴ − 2𝑡ୄ ୬ 𝑐𝑜𝑠ሺ𝑐𝑘௭ሻ − [𝑠𝑖𝑛ሺℏ𝜔 + 𝑐𝑘௭ሻ + sin ሺℏ𝜔 − 𝑐𝑘௭ሻ]− ℏଶ ൫𝑘௫ ଶ + 𝑘௬ଶ൯ 2𝑚௡⁄  , గଶ ≤ 𝑐𝑘௭ ≤  𝜋         (S6)           

     
 


