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S1. Bulk modulus and shear modulus 

In this work , bulk modulus and shear modulus were calculated by using equation 
as given in S1 and S2: 1 
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Eq. (S1) 
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                         Eq.(S2) 
Where, the 𝑆𝑆𝑖𝑖𝑖𝑖 corresponds to the elastic compliance constants, calculated 𝑆𝑆𝑖𝑖𝑖𝑖 value 
is given in Table S1. 

Table S1 Calculated elastic compliance constants 

𝑆𝑆11 𝑆𝑆12 𝑆𝑆13 𝑆𝑆14 𝑆𝑆15 𝑆𝑆33 𝑆𝑆44 

0.02 -0.006 -0.05 0.01 0.0 3.31 0.21 

 

Table S2 Calculated Poisson’s ratio 

𝜈𝜈𝑎𝑎𝑎𝑎 𝜈𝜈𝑎𝑎𝑎𝑎 𝜈𝜈𝑎𝑎𝑎𝑎 𝜈𝜈𝑎𝑎𝑎𝑎 𝜈𝜈𝑎𝑎𝑎𝑎 𝜈𝜈𝑎𝑎𝑎𝑎 

0.28 0.28 2.22 2.22 0.02 0.02 
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S2. Angular dependent Young’s modul, and Poisson’s ratio 

In this work, angular dependent Young modul and Poisson’s ratio were calculated 

by using equation as given in S3 and S4. 2  

Angular dependent Young modul : 

Y(θ)

=
1

𝜇𝜇1 + 2𝜇𝜇2 + sin4 𝜃𝜃 𝜇𝜇3 + 2 sin2 𝜃𝜃 𝜇𝜇4 + 4 sin2 𝜃𝜃 𝜇𝜇5
  ,           Eq.  (S3) 

Angular dependent Poisson’s ratio 

ν(θ) =
𝜇𝜇1 + sin2 𝜃𝜃 cos2 𝜃𝜃  𝜇𝜇3 2⁄ + (1 − cos2 𝜃𝜃 2⁄ ) 𝜇𝜇4⁄

𝜇𝜇1 + 2𝜇𝜇2 + sin4 𝜃𝜃 𝜇𝜇3 + 2 sin2 𝜃𝜃 𝜇𝜇4 + 4 sin2 𝜃𝜃 𝜇𝜇5
   .         Eq.  (S4) 

where 𝜇𝜇1 = 𝑆𝑆12, 𝜇𝜇2 = (𝑆𝑆11 − 𝑆𝑆12) 2⁄ , 𝜇𝜇3 = 𝑆𝑆11 + 𝑆𝑆33 − 2𝑆𝑆13 −  𝑆𝑆44,  𝜇𝜇4 = 𝑆𝑆13 −
𝑆𝑆12,   𝜇𝜇5 =  (𝑆𝑆44 − 2𝑆𝑆11 + 2𝑆𝑆12) 4⁄  and related 𝑆𝑆𝑖𝑖𝑖𝑖 value given in Table S2. 
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