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Figure S1. Low-lying isomers of TaB, (n = 10—20) clusters, along with the point
group symmetry and relative energy (eV).
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Figure S2. Low-lying isomers of TaB,” (n = 10—20) cluster, along with the point
group symmetry and relative energy (eV).
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Table S1. Comparing calculated vertical detachment energy with available

experimental data.

Cluster VDE(eV)
Theo. EXxp.
TaBiy 4.0024 4.04%
TaBy; 3.4725
TaBy, 3.2427
TaBis 4.0454
TaByi, 3.8138
TaBis 3.3052
TaBig 3.8316
TaBi; 3.6989
TaBig 3.6745
TaBiy 3.9457
TaByy 3.0026 3.30°

aRef.l. °Ref2.
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Table S2. Natural electron configuration (NEC) of Ta and B atoms for the

lowest-energy structures of TaB, (n = 10-20) clusters.

n NEC(Ta) NEC(B)
10 680.255d 3.86p0.336d0.02 280.76-0.822p2.15-2.303p0.01-0.023d 0.01
11 680.245d3.906p0.4778 0.016d 0.02 280.76-0.882p1.93-2.243p0.013d0.014p0.01
12 680.195d 3.766p0.346d0.04 280.57-0.832p2.18-2.403p0.01-0.023d0.01
13 680.215d4.016p0.376d0.02 280.62-0.882p2.01-2.45380-0.Ol3p0-0.013d O-O.Ol4p0-0.01
14 680.235d4.016p0.56780.016d0.06 280.69-0.842p1.82-2.493p0.01-0.023d 0.01
15 680.205d3.946p0.59780.016d0.05 280.69-0.882p1.57-2.483p0-0.013d0-0.014p0-0.02
16 680.205d4.496p0.69780.026d0.13 280.69-0.722p2.21-2.293p 0.023d0.01
17 680.205d4.366p0.68780.026d0.10 280.66-0.872p1.79-2.483p0-0.023d0-0.014p0-0.02
18 680.195d4.296p0.61780.026d0.11 280.712p2.253p0.023d0.01
19 680.185d4.296p0.70780.016d0.10 280.65-0.862p2-2.40380-0.013p0-0.023d 0.014p0-0.02
20 680.195d4.606p0.807SO.026d0.13 280.63-0.722p2.08-2.42380-0.013p0.023d0.01

Table S3. Natural electron configuration (NEC) of Ta and B atoms for the

lowest-energy structures of TaB,” (n = 10-20) clusters.

n NEC(Ta) NEC(B)
10 680.155d3.966p0.496d0.01 280.872p2.253p0.013d0.01
11 680.225d4.106p0.487SO.016d0.03 280.69—0.862p2.13—2.553p0.01—0.023d0.01
12 680.195d3.886p0.356d0.04 280.57—0.822p2.34—2.393p0—0.023d0.014p0—0.02
13 680.215d4.116p0.426d0.02 280.62—0.862p2.09—2.51330—0.013p 0.01—0.023d 0-0.01
14 680.225d4.086p0.577SO.016d0.07 280.70—0.842p1.92—2.533p0—0.013d0.014p0.01—0.02
15 680.185d4.256p0.657SO.016d0.06 280.72—0.832p1.60—2.543p0.01—0.023d0.01
16 680.195d4.576p0.657SO.026d0.13 280.68—0.712p2.17—2.453p0.01—0.023d0.014p0—0.01
17 680.195d4.386p0.73780.026d0.11 280.65—0.802p2.17—2.44330—0.013p0.01—0.023d0.01
18 680.025d4.316p0.617SO.186d0.11 280.68—0.752p 2.17—2.383p0—0.013d0.014p0—0.02
19 680.185d4.356p0.69780.016d0.11 280.62—0.852p2.14—2.50330—0.013p0.023d0.01
20 680.015d4.676p0.82780.196d0.13 280.64—0.722p2.14—2.44330—0.Ol3p0—0.023d0.014p0—0.02
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Table S4. Cartesian coordinates of optimized lowest-energy structure of
half-sandwich TaB1,™ (Cay, As) cluster.

B 0.85303900 -0.49250200 -1.41605200
B 1.78448300 1.03027200 -0.64228100
B -0.76616800 2.18820400 -0.41978700
B 0.00000000 0.98500400 -1.41605200
B 0.76616800 2.18820400 -0.41978700
B -1.78448300 1.03027200 -0.64228100
B -0.85303900 -0.49250200 -1.41605200
B -2.27812400 -0.43058100 -0.41978700
B 2.27812400 -0.43058100 -0.41978700
B 1.51195600 -1.75762300 -0.41978700
B -1.51195600 -1.75762300 -0.41978700
B 0.00000000 -2.06054400 -0.64228100
Ta 0.00000000 0.00000000 0.59546000
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