Supplementary Information

Non-monotonic Structure-Property Relationships in Small Iron-Doped
Boron Clusters: A DFT Study of BnFe (n = 3-6)

Supporting computational details, frequency verification, Cartesian coordinates, and supplementary numerical
summaries.

S1. Frequency verification

Cluster Imag. Low positive modes (<200 cm”-1) Count
B3Fe 0 59.23, 152.35 2
B4Fe 0 0
B5Fe 0 64.59, 86.44, 137.50, 155.96 4
B6Fe 0 89.65, 103.48, 154.14 3

All final reoptimized structures show zero imaginary frequencies.

S2. Coordinate summary

System Charge Mult. = Final energy (Eh) Fe-B min (A) = Fe-B max (A) | H-H (A)
B3Fe 0 2 -1337.529452 1.7087 1.7087
B4Fe 0 1 -1362.264929 1.7581 1.7586
B5Fe 0 4 -1387.224382 1.8354 2.3413
B6Fe 0 3 -1411.760999 1.7758 1.8628
B3Fe-H2 0 2 -1339.038990 1.9477 2.0947 2.0576
B4Fe-H2 0 1 -1363.737832 1.8891 3.5450 0.8801
B5Fe-H2 0 4 -1388.597470 1.9700 4.7282 0.7966

B6Fe-H2 0 3 -1413.355874 1.9784 3.7263 0.7981



S3. Cartesian coordinates of minima
B3Fe (charge = 0, multiplicity = 2, energy =-1337.529452 Eh)
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S4. Cartesian coordinates of H2-interaction structures

B3Fe-H2 (charge = 0, multiplicity
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