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SI1:

Figure S1. The NBO results, including Wiberg bond indices of C–Be，Be–Be and Be-H 
bonds (WBIC–Be, WBIBe–Be, WBIBe–H, in black font), total Wiberg bond indices of C, Be and 
H atoms (WBIC, WBIBe, WBIH, in red font) and the natural charges (QC, QBe, QH, in blue font) 
of 1–5 at the B3LYP/cc-pVTZ level.
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SI2: Figure S2-S5. Full set of AdNDP orbitals of 1 and 3–5.

Figure S2. Full set of AdNDP orbitals of 1 (Cs CBe5H4).

3



Figure S3. Full set of AdNDP orbitals of 3 (C2v C3Be11H8
2+).
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Figure S4. Full set of AdNDP orbitals of 4 (C2h C4Be14H10
2+).
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Figure S5. Full set of AdNDP orbitals of 5 (C2v C5Be17H12
2+).
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SI3: Fig. S6. The comparison of the optimized geometries of 1–3 at B3LYP/cc-pVTZ, M06-
2X/cc-pVTZ and B2PLYP-D3/cc-pVTZ levels and that of 4 and 5 at B3LYP/cc-pVTZ and 
M06-2X/cc-pVTZ levels. The point groups and the lowest vibrational frequencies (in cm-1) 
are given in parenthesis.
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SI4: The B3LYP/cc-pVTZ optimized geometries (in Cartesian coordinates) and the CCSD(T) 
single-point energies + ZPEB3LYP/cc-pVTZ (in Hartree) of lowest-lying isomers (2 and 2a–2e) on 
C2Be8H6

2+ potential energy surface.

2 (ECCSD(T) + ZPEB3LYP = -196.6008367 Hartree)
Coordinates:
C     1.445760   -0.233737   -0.026344
Be    2.632187    0.846190   -0.173250
Be    1.456812   -1.951051   -0.104932
Be    3.025398   -0.924485    0.193920
Be    0.182985    0.940306    0.108086
H     2.834012   -2.349256    0.093142
H     0.085116   -2.387957   -0.155492
C    -1.445760    0.233737    0.026344
Be   -2.632187   -0.846190    0.173250
Be   -1.456812    1.951051    0.104932
Be   -3.025398    0.924485   -0.193920
Be   -0.182985   -0.940306   -0.108086
H    -2.834012    2.349256   -0.093142
H    -0.085116    2.387957    0.155492
H    -3.913931   -0.257289   -0.024571
H     3.913931    0.257289    0.024571

2a (ECCSD(T) + ZPEB3LYP = -196.5972208 Hartree)
Coordinates:
H    -0.952179    0.417887    2.159774
H    -0.952179    0.417887   -2.159774
H     1.798518    4.466033    0.000000
H    -0.188954   -3.721225    0.000000
H    -0.580811   -2.150998    2.203983
H    -0.580811   -2.150998   -2.203983
Be   -0.020582   -2.639312   -0.957160
Be    1.137428    3.335527    0.000000
Be   -0.538697   -0.851200   -1.531838
Be   -0.538697    1.501237    1.330259
Be    0.797331    0.308236    0.000000
Be   -0.020582   -2.639312    0.957160
Be   -0.538697   -0.851200    1.531838
Be   -0.538697    1.501237   -1.330259
C     0.281241    1.889070    0.000000
C     0.135624   -1.212309    0.000000

2b (ECCSD(T) + ZPEB3LYP = -196.5887762 Hartree)
Coordinates:
C     0.000000    1.474466    0.252508
Be    0.918927    2.553808    1.015497
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Be   -1.169288    1.616212   -1.008475
Be   -0.616360    3.081164    0.086132
Be    0.000000    0.000000   -0.976886
H    -1.534702    3.037350   -1.018509
H    -1.158331    0.465341   -1.813226
C     0.000000   -1.474466    0.252508
Be   -0.918927   -2.553808    1.015497
Be    1.169288   -1.616212   -1.008475
Be    0.616360   -3.081164    0.086132
Be    0.000000    0.000000    1.001457
H     1.534702   -3.037350   -1.018509
H     1.158331   -0.465341   -1.813226
H    -0.369012   -3.869725    0.894931
H     0.369012    3.869725    0.894931

2c (ECCSD(T) + ZPEB3LYP= -196.5842923 Hartree)
Coordinates:
C    -0.118108    1.944503    0.000000
C     0.055833   -1.371123    0.000000
Be    1.198866   -2.667563    0.000000
Be   -0.612352    3.173574    0.930067
Be   -0.612352    0.263082    0.000000
Be    1.650327   -0.848364    0.000000
Be   -1.657848   -1.360490    0.000000
Be   -0.659823   -2.954355    0.000000
Be    1.373174    1.372534    0.000000
H     2.382695    0.419260    0.000000
H    -2.102530   -0.031809    0.000000
H    -2.086091   -2.745693    0.000000
H     0.437320   -3.894384    0.000000
H     2.491170   -2.046545    0.000000
Be   -0.612352    3.173574   -0.930067
H    -1.019481    4.250919    0.000000

2d (ECCSD(T) + ZPEB3LYP = -196.583805 Hartree)
Coordinates:
H     4.210654   -0.738088   -0.405762
H    -3.315505   -1.763103    0.620959
H     0.468712    2.011690    0.706667
H    -1.672965    2.278201   -0.504754
H     2.972959    1.637548    0.594772
H    -3.664095    0.446179   -1.011364
Be    0.172959   -0.643118   -0.126184
Be   -0.727225    1.418514    0.258661
Be    2.938898   -1.360004   -0.627489
Be   -2.029324   -1.324247    1.067720
Be    1.590196    1.141983    0.442741
Be   -2.377967    1.065648   -0.713593
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Be    3.270734    0.309515    0.126833
Be   -3.043017   -0.700521   -0.396221
C     1.756175   -0.420022   -0.118126
C    -1.452971   -0.163896    0.096394

2e (ECCSD(T) + ZPEB3LYP = -196.5798689 Hartree)
Coordinates:
C    -1.311632    0.176412    0.134296
C     1.648237   -0.184327    0.060705
Be   -2.940306    0.228322   -0.448090
Be    3.089535   -0.083447   -0.649927
Be    2.084579    1.449188   -0.246682
Be   -1.685762   -1.117248   -0.941642
Be    1.608443   -1.336792    1.185853
Be   -0.033320   -1.120747    0.117115
Be    0.231573    0.902754    0.058379
H     0.895709    2.223400   -0.227814
H     3.446423    1.287516   -0.858472
H     0.443325   -2.047949    1.349402
H    -0.606991   -2.019964   -0.950718
H    -3.092099   -0.925767   -1.293431
Be   -2.238150    1.159112    1.004469
H    -3.572366    1.205681    0.493128
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SI5: Optimized geometries (in Cartesian coordinates) of 1–3 at B3LYP/cc-pVTZ, M06-
2X/cc-pVTZ and B2PLYP-D3/cc-pVTZ levels and those of 4 and 5 at B3LYP/cc-pVTZ and 
M06-2X/cc-pVTZ levels.
1 (Cs CBe5H4)

Coordinates at B3LYP/cc-pVTZ level:
Be                 0.00707700   -1.46997900    0.96693600
Be                 0.00707700    0.43218800    1.54925500
Be                 0.06755000    1.56560600    0.00000000
Be                 0.00707700    0.43218800   -1.54925500
Be                 0.00707700   -1.46997900   -0.96693600
H                  0.22301900    1.92470500    1.42828100
H                  0.22301900    1.92470500   -1.42828100
H                  0.15240800   -0.74116500    2.36089000
H                  0.15240800   -0.74116500   -2.36089000
C                 -0.18904800   -0.05452900    0.00000000

Coordinates at M06-2X/cc-pVTZ level:
 Be                 0.01171000   -1.46753600    0.96123300
 Be                 0.01171000    0.43071900    1.54728300
 Be                 0.06784000    1.56482200    0.00000000
 Be                 0.01171000    0.43071900   -1.54728300
 Be                 0.01171000   -1.46753600   -0.96123300
 H                  0.25086100    1.91506700    1.42387700
 H                  0.25086100    1.91506700   -1.42387700
 H                  0.18264100   -0.74338300    2.34857600
 H                  0.18264100   -0.74338300   -2.34857600
 C                 -0.22095500   -0.05135400    0.00000000

Coordinates at B2PLYP-D3/cc-pVTZ level:
 Be                 0.01184200   -1.46901300    0.96727000
 Be                 0.01184200    0.43202600    1.54875400
 Be                 0.07321800    1.56597400    0.00000000
 Be                 0.01184200    0.43202600   -1.54875400
 Be                 0.01184200   -1.46901300   -0.96727000
 H                  0.27108300    1.91524100    1.42424000
 H                  0.27108300    1.91524100   -1.42424000
 H                  0.19535800   -0.74060400    2.35182500
 H                  0.19535800   -0.74060400   -2.35182500
 C                 -0.23587100   -0.05287900    0.00000000

2 (Ci C2Be8H6
2+)

Coordinates at B3LYP/cc-pVTZ level:
C     1.445760   -0.233737   -0.026344
Be    2.632187    0.846190   -0.173250
Be    1.456812   -1.951051   -0.104932
Be    3.025398   -0.924485    0.193920
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Be    0.182985    0.940306    0.108086
H     2.834012   -2.349256    0.093142
H     0.085116   -2.387957   -0.155492
C    -1.445760    0.233737    0.026344
Be   -2.632187   -0.846190    0.173250
Be   -1.456812    1.951051    0.104932
Be   -3.025398    0.924485   -0.193920
Be   -0.182985   -0.940306   -0.108086
H    -2.834012    2.349256   -0.093142
H    -0.085116    2.387957    0.155492
H    -3.913931   -0.257289   -0.024571
H     3.913931    0.257289    0.024571

Coordinates at M06-2X/cc-pVTZ level:
 C                  1.44135000   -0.21646800   -0.05624600
 Be                 2.65996700    0.79855700   -0.34777600
 Be                 1.47949400   -1.92512000   -0.19392800
 Be                 2.98437200   -0.89743500    0.34220800
 Be                 0.17560000    0.93656100    0.16943300
 H                  2.82554700   -2.31844700    0.16739000
 H                  0.11903000   -2.37883700   -0.26014300
 C                 -1.44135000    0.21646800    0.05624600
 Be                -2.65996700   -0.79855700    0.34777600
 Be                -1.47949400    1.92512000    0.19392800
 Be                -2.98437200    0.89743500   -0.34220800
 Be                -0.17560000   -0.93656100   -0.16943300
 H                 -2.82554700    2.31844700   -0.16739000
 H                 -0.11903000    2.37883700    0.26014300
 H                 -3.91216100   -0.21842100   -0.00729900
 H                  3.91216100    0.21842100    0.00729900

Coordinates at B2PLYP-D3/cc-pVTZ level:
 C                  1.44303400   -0.21868900   -0.05635400
 Be                 2.65891600    0.81046300   -0.32290200
 Be                 1.47724900   -1.93458000   -0.19000400
 Be                 2.99909400   -0.90407300    0.32433900
 Be                 0.17845900    0.94049800    0.15368500
 H                  2.82981600   -2.32694400    0.15397900
 H                  0.11161000   -2.38439200   -0.23946400
 C                 -1.44303400    0.21868900    0.05635400
 Be                -2.65891600   -0.81046300    0.32290200
 Be                -1.47724900    1.93458000    0.19000400
 Be                -2.99909400    0.90407300   -0.32433900
 Be                -0.17845900   -0.94049800   -0.15368500
 H                 -2.82981600    2.32694400   -0.15397900
 H                 -0.11161000    2.38439200    0.23946400
 H                 -3.91799300   -0.22723200   -0.01399500
 H                  3.91799300    0.22723200    0.01399500
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3 (C2 C3Be11H4
2+)

Coordinates at B3LYP/cc-pVTZ level:
C                  0.00000000    0.00000000    0.44538600
Be                 0.11210000   -1.22441300   -0.73221200
Be                 0.00000000    0.00000000    2.13023200
Be                -0.09197800   -1.60212700    1.12698000
Be                -0.11210000    1.22441300   -0.73221200
H                 -0.06730400   -1.36821600    2.58164800
H                  0.06730400    1.36821600    2.58164800
C                  0.00000000    2.88738200   -0.04251600
Be                 0.04085900    4.04434700    1.06146700
Be                -0.15357700    2.87386600   -1.74218500
Be                 0.04359000    4.45962800   -0.72907700
Be                 0.09197800    1.60212700    1.12698000
H                 -0.09699000    4.26772400   -2.14955000
H                 -0.23722000    1.52433700   -2.18890000
Be                -0.04359000   -4.45962800   -0.72907700
C                  0.00000000   -2.88738200   -0.04251600
Be                 0.15357700   -2.87386600   -1.74218500
Be                -0.04085900   -4.04434700    1.06146700
H                  0.23722000   -1.52433700   -2.18890000
H                  0.09699000   -4.26772400   -2.14955000
H                 -0.08426100   -5.34298700    0.47538100
H                  0.08426100    5.34298700    0.47538100

Coordinates at M06-2X/cc-pVTZ level:
 C                  0.00000000    0.00000000    0.45136200
 Be                -0.21275800   -1.22042100   -0.71236300
 Be                 0.00000000    0.00000000    2.13395800
 Be                 0.17739700   -1.59218700    1.12182900
 Be                 0.21275800    1.22042100   -0.71236300
 H                  0.12962000   -1.36567500    2.57798100
 H                 -0.12962000    1.36567500    2.57798100
 C                  0.00000000    2.87668600   -0.04179000
 Be                -0.02213900    4.05065300    1.04805200
 Be                 0.25415100    2.86322500   -1.72684100
 Be                -0.13853900    4.43006300   -0.74914800
 Be                -0.17739700    1.59218700    1.12182900
 H                  0.10609500    4.24307600   -2.15382700
 H                  0.41349700    1.51688600   -2.15957800
 Be                 0.13853900   -4.43006300   -0.74914800
 C                  0.00000000   -2.87668600   -0.04179000
 Be                -0.25415100   -2.86322500   -1.72684100
 Be                 0.02213900   -4.05065300    1.04805200
 H                 -0.41349700   -1.51688600   -2.15957800
 H                 -0.10609500   -4.24307600   -2.15382700
 H                  0.15213000   -5.33239000    0.43804700
 H                 -0.15213000    5.33239000    0.43804700
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Coordinates at B2PLYP-D3/cc-pVTZ level:
 C                  0.00000000    0.00000000    0.44926400
 Be                 0.18431400   -1.22008600   -0.72143400
 Be                 0.00000000    0.00000000    2.13830000
 Be                -0.15369200   -1.59871900    1.12684900
 Be                -0.18431400    1.22008600   -0.72143400
 H                 -0.11092000   -1.36862300    2.58303300
 H                  0.11092000    1.36862300    2.58303300
 C                  0.00000000    2.88155900   -0.04176800
 Be                 0.03975100    4.05256400    1.05540500
 Be                -0.22634000    2.86643400   -1.73621500
 Be                 0.09767700    4.44994100   -0.74471300
 Be                 0.15369200    1.59871900    1.12684900
 H                 -0.11831200    4.25405300   -2.15583000
 H                 -0.36333100    1.51617400   -2.17164700
 Be                -0.09767700   -4.44994100   -0.74471300
 C                  0.00000000   -2.88155900   -0.04176800
 Be                 0.22634000   -2.86643400   -1.73621500
 Be                -0.03975100   -4.05256400    1.05540500
 H                  0.36333100   -1.51617400   -2.17164700
 H                  0.11831200   -4.25405300   -2.15583000
 H                 -0.13222900   -5.34305300    0.45109400
 H                  0.13222900    5.34305300    0.45109400

4 (C2h C4Be14H10
2+)

Coordinates at B3LYP/cc-pVTZ level:
C                 -0.27897600    1.43894300    0.00000000
Be                 0.92030600    0.21037500    0.00000000
Be                -1.95648800    1.38384900    0.00000000
Be                -0.92030600   -0.21037500    0.00000000
Be                 0.87720400    2.67049000    0.00000000
H                 -2.39266800    0.02822800    0.00000000
H                 -2.44498100    2.74893700    0.00000000
C                  0.14293000    4.33078600    0.00000000
Be                -0.99701800    5.44492000    0.00000000
Be                 1.84155100    4.35203300    0.00000000
Be                 0.77640600    5.91364400    0.00000000
Be                -0.99701800    3.00551500    0.00000000
H                  2.20926300    5.76235000    0.00000000
H                  2.33889000    3.02268000    0.00000000
C                 -0.14293000   -4.33078600    0.00000000
Be                 0.99701800   -5.44492000    0.00000000
Be                -1.84155100   -4.35203300    0.00000000
Be                -0.77640600   -5.91364400    0.00000000
Be                 0.99701800   -3.00551500    0.00000000
H                 -2.20926300   -5.76235000    0.00000000
H                 -2.33889000   -3.02268000    0.00000000
C                  0.27897600   -1.43894300    0.00000000
Be                 1.95648800   -1.38384900    0.00000000
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Be                -0.87720400   -2.67049000    0.00000000
H                  2.39266800   -0.02822800    0.00000000
H                  2.44498100   -2.74893700    0.00000000
H                  0.45717000   -6.76504100    0.00000000
H                 -0.45717000    6.76504100    0.00000000

Coordinates at M06-2X/cc-pVTZ level:
 C                 -0.28713700    1.43380800    0.00000000
 Be                 0.91938900    0.21260100    0.00000000
 Be                -1.96329500    1.37387700    0.00000000
 Be                -0.91938900   -0.21260100    0.00000000
 Be                 0.86804300    2.66470800    0.00000000
 H                 -2.39069400    0.01510300    0.00000000
 H                 -2.45046600    2.73961500    0.00000000
 C                  0.13543600    4.32089000    0.00000000
 Be                -1.00552900    5.43674300    0.00000000
 Be                 1.83287000    4.34224600    0.00000000
 Be                 0.76958800    5.90005600    0.00000000
 Be                -1.00552900    2.99475500    0.00000000
 H                  2.19991100    5.75056100    0.00000000
 H                  2.32785700    3.01315700    0.00000000
 C                 -0.13543600   -4.32089000    0.00000000
 Be                 1.00552900   -5.43674300    0.00000000
 Be                -1.83287000   -4.34224600    0.00000000
 Be                -0.76958800   -5.90005600    0.00000000
 Be                 1.00552900   -2.99475500    0.00000000
 H                 -2.19991100   -5.75056100    0.00000000
 H                 -2.32785700   -3.01315700    0.00000000
 C                  0.28713700   -1.43380800    0.00000000
 Be                 1.96329500   -1.37387700    0.00000000
 Be                -0.86804300   -2.66470800    0.00000000
 H                  2.39069400   -0.01510300    0.00000000
 H                  2.45046600   -2.73961500    0.00000000
 H                  0.45754700   -6.75336700    0.00000000
 H                 -0.45754700    6.75336700    0.00000000

5 (C2v C5Be17H12
2+)

Coordinates at B3LYP/cc-pVTZ level:
C                  0.00000000    2.88432900   -0.37472700
Be                 0.00000000    1.61058500    0.79558200
Be                 0.00000000    2.86142200   -2.04895700
Be                 0.00000000    1.23481400   -1.05219800
Be                 0.00000000    4.07355700    0.81295100
H                  0.00000000    1.52395300   -2.52572500
H                  0.00000000    4.24351200   -2.50582700
C                  0.00000000    5.75981900    0.12247400
Be                 0.00000000    6.89210100   -0.99459300
Be                 0.00000000    5.73624500    1.81757000
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Be                 0.00000000    7.32281700    0.78754400
Be                 0.00000000    4.45802500   -1.05193300
H                  0.00000000    7.14136300    2.21800700
H                  0.00000000    4.39999000    2.28859100
C                  0.00000000   -2.88432900   -0.37472700
Be                 0.00000000   -4.07355700    0.81295100
Be                 0.00000000   -2.86142200   -2.04895700
Be                 0.00000000   -4.45802500   -1.05193300
Be                 0.00000000   -1.61058500    0.79558200
H                  0.00000000   -4.24351200   -2.50582700
H                  0.00000000   -1.52395300   -2.52572500
C                  0.00000000    0.00000000    0.11960800
Be                 0.00000000    0.00000000    1.79291000
Be                 0.00000000   -1.23481400   -1.05219800
H                  0.00000000    1.35294100    2.26086300
H                  0.00000000   -1.35294100    2.26086300
Be                 0.00000000   -5.73624500    1.81757000
Be                 0.00000000   -7.32281700    0.78754400
Be                 0.00000000   -6.89210100   -0.99459300
C                  0.00000000   -5.75981900    0.12247400
H                  0.00000000   -4.39999000    2.28859100
H                  0.00000000   -7.14136300    2.21800700
H                  0.00000000    8.20331200   -0.43089900
H                  0.00000000   -8.20331200   -0.43089900

Coordinates at M06-2X/cc-pVTZ level:
 C                  0.00000000    2.87642700   -0.37978100
 Be                 0.00000000    1.60602800    0.79338600
 Be                 0.00000000    2.85363900   -2.05241400
 Be                 0.00000000    1.23196300   -1.05317900
 Be                 0.00000000    4.06249300    0.81006900
 H                  0.00000000    1.51520300   -2.52519400
 H                  0.00000000    4.23705700   -2.50456500
 C                  0.00000000    5.74608100    0.12445600
 Be                 0.00000000    6.88263900   -0.99036000
 Be                 0.00000000    5.71905500    1.81796900
 Be                 0.00000000    7.30375500    0.79377800
 Be                 0.00000000    4.44602200   -1.05313700
 H                  0.00000000    7.12088900    2.22055800
 H                  0.00000000    4.38287500    2.28416800
 C                  0.00000000   -2.87642700   -0.37978100
 Be                 0.00000000   -4.06249300    0.81006900
 Be                 0.00000000   -2.85363900   -2.05241400
 Be                 0.00000000   -4.44602200   -1.05313700
 Be                 0.00000000   -1.60602800    0.79338600
 H                  0.00000000   -4.23705700   -2.50456500
 H                  0.00000000   -1.51520300   -2.52519400
 C                  0.00000000    0.00000000    0.12155400
 Be                 0.00000000    0.00000000    1.79298900
 Be                 0.00000000   -1.23196300   -1.05317900
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 H                  0.00000000    1.35453800    2.25702100
 H                  0.00000000   -1.35453800    2.25702100
 Be                 0.00000000   -5.71905500    1.81796900
 Be                 0.00000000   -7.30375500    0.79377800
 Be                 0.00000000   -6.88263900   -0.99036000
 C                  0.00000000   -5.74608100    0.12445600
 H                  0.00000000   -4.38287500    2.28416800
 H                  0.00000000   -7.12088900    2.22055800
 H                  0.00000000    8.18843200   -0.41513000
 H                  0.00000000   -8.18843200   -0.41513000
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SI6: Full form of reference 60 and 61.

60 H.-J. Werner, P. J. Knowles, G. Knizia, F. R. Manby, M. Schutz, P. Celani, T. Korona, R. Lindh, A. 
Mitrushenkov, G. Rauhut, K. R. Shamasundar, T. B. Adler, R. D. Amos, A. Bernhardsson, A. Berning, 
D. L. Cooper, M. J. O. Deegan, A. J. Dobbyn, F. Eckert, E. Goll, C. Hampel, A. Hesselmann, G. 
Hetzer, T. Hrenar, G. Jansen, C. Koppl, Y. Liu, A. W. Lloyd, R. A. Mata, A. J. May, S. J. McNicholas, 
W. Meyer, M. E. Mura, A. Nicklass, D. P. O'Neill, P. Palmieri, D. Peng, K. Pfluger, R. Pitzer, M. 
Reiher, T. Shiozaki, H. Stoll, A. J. Stone, R. Tarroni, T. Thorsteinsson and M. Wang, MOLPRO 
2012.1; University College Cardiff Consultants Limited, Cardiff U.K., 2012.

61 M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A. Robb, J. R. Cheeseman, G. Scalmani, 
V. Barone, B. Mennucci, G. A. Petersson, H. Nakatsuji, M. Caricato, X. Li, H. P. Hratchian, A. F. 
Izmaylov, J. Bloino, G. Zheng, J. L. Sonnenberg, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J. 
Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. Nakai, T. Vreven, J. J. A. Montgomery, J. 
E. Peralta, F. Ogliaro, M. Bearpark, J. J. Heyd, E. Brothers, K. N. Kudin, V. N. Staroverov, R. 
Kobayashi, J. Normand, K. Raghavachari, A. Rendell, J. C. Burant, S. S. Iyengar, J. Tomasi, M. Cossi, 
N. Rega, J. M. Millam, M. Klene, J. E. Knox, J. B. Cross, V. Bakken, C. Adamo, J. Jaramillo, R. 
Gomperts, R. E. Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W. Ochterski, R. L. 
Martin, K. Morokuma, V. G. Zakrzewski, G. A. Voth, P. Salvador, J. J. Dannenberg, S. Dapprich, A. 
D. Daniels, O. Farkas, J. B. Foresman, J. V. Ortiz, J. Cioslowski and D. J. Fox, Gaussian 09 Revision 
D.01, Gaussian Inc., Wallingford CT, 2013.

18


