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Equations used to calculate Quadratic Elongation (〈𝛌⟩) and Bond angle variance (𝛔𝟐).S1, S2 

Equation S1: Quadratic Elongation (〈𝜆⟩) 
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Where 𝑑𝑖 is the Pb-X bond length, 𝑑𝑜 is the Pb-X bond length from an ideal octahedron of the 

same volume, ⟨𝜆⟩ is dimensionless. 

Equations S2: Bond angle variance (𝜎2) 

𝜎2 =
1
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Where 𝛼𝑖 is the Pb-X-Pb bond angles of the octahedra.   



S2 
 

 

 

 

Figure S1. PXRD patterns of (DPDA)PbI4 powders (crushed from single crystals) before and 

after one month of storage in ambient conditions.  
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Figure S2. (A) Crystal structure of (DPDA)2PbI5·I showing 1D corner sharing chains. Upon 

heating, these crystals turned from yellow to red (C) and showed peaks of the 2DN perovskite in 

the PXRD pattern (B) indicating partial degradation/conversion to the 2DN layered compound. 
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Figure S3. Reflectance spectroscopy of bulk powders of (DPDA)PbI4 and (DPDA)PbBr4. 

 

Figure S4. PXRD patterns of the spin coated thin films of (A) (DPDA)PbI4 and (B) 

(DPDA)PbBr4 in comparison with their respective calculated patterns from single crystal 

structures. 
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