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Abstract. We have recently held the first of an annual online 
poll for favorite density functionals in order to obtain a popu-
larity adapted consensus object (PACO). This “consensus” 
PACO functional may serve as a measure of how well the 
computational chemistry community is doing if compared to 
state-of-the-art reference data. It will change over time and 
hopefully will result in gradual improvements. To track the 
performance of the PACO functionals, it is checked for a vari-
ety of diverse interactions: atomization energies of six repre-
sentative molecules (AE6), barrier heights of hydrogen-
transfer reactions (BH6), !-! stacking of anti-parallel cytosine 
dimer, spin-state splittings of FeFHOH and Ni(EDT)2

2–, excita-
tion energies (singlet, triplet) of CO, and hydrogen-bonding in 
four dimers (ammonia, water, formic acid, formamide). These 
small systems are studied using basis sets close to the basis 
set limit, and compared to either coupled cluster results or 
experimental data. A surprising result from the poll was that 
the widely-used B3LYP is in fact not the most popular density 
functional, but came only second after PBE0 (also known as 
PBE1PBE). 

Introduction. Following a presentation by Prof. Matthias Bick-
elhaupt (“Hypervalent versus Nonhypervalent Carbon”, 27. 2. 
2009) there was a discussion in “Can Paco” (the bar at the fac-
ulty of Chemistry at the University of Girona). Because the pres-
entation showed the results for quite a number of density func-
tionals, Miquel Duran suggested to take a number of these re-
sults, and use appropriate weights for them in order to obtain a 
“consensus” density functional result. In order to get the weights 
needed for this procedure, we have held an online poll (see e.g. 
www.marcelswart.eu/dft-poll) where people could indicate their 
preferences for a number of density functionals. The poll was 
announced on the CCL mailing list (twice), on Facebook, Twitter, 
blogs, etc. in order to get the maximum number of participants. 
The aims of this poll were: (i) to probe the “performance of the 
community”, i.e., setting up a ranking of preferred DFT methods; 
and (ii) provide a compilation of the “de facto quality” that this 
implies for the “average DFT computation”. Note that this poll 
does not cover everybody, only those who were motivated to take 
part in the poll and vote. Yet, we feel that the results do provide 
some insight in current preferences. And interestingly, these 
preferences do not always match with the best choice in terms 
of best agreement with accurate reference data. 

 
A list of rules was set up for how to deal with the setup and 

outcome of the poll, which are listed below: 
1) Points are given similar to football, i.e. a ‘like’ gives +3 points,  

‘neutral’ +1 points, no answer at all (‘Vot en blanc’,’None Of The 
Above’) 0 points, ‘hate’ -1 points. A ranking of the functionals will be 
made by taking into account these points. 

 

2) In case there are two or more functionals with the same number of 
points, the ordering will be decided by the following criteria: (i) most 
number of ‘like’s, (ii) least number of ‘hate’s, (iii) results from previous 
years (for future editions), (iv) year of publication of the functional (the 
younger, the better), (v) decision by organizers. 

3) There will be a Primera Divisió with the 20 most popular functionals. 
At the end of each year, the 5 least popular of the Primera Divisió will 
relegate to the Segona Divisió. 

 Each year, only the 20 most popular functionals of the Segona  
Divisió will be kept. The five most popular ones of the Segona will be 
promoted to the Primera, while the 15 next will form the Segona for 
the next year together with the 5 relegated from the Primera. 

 The other functionals will not take part in the poll for the year after 
(unless suggested again). There is a maximum of 10 additional sug-
gestions for each year, which are added chronologically (after being 
suggested by mail to M. Swart). 

 For the 2011 edition of next year, the 20 most popular functionals of 
2010 will form the Primera, the other 10 the Segona Divisió. There 
will be 20 places left in the Segona Divisió of 2011 for additional 
suggestions. 

4) A new PACO functional will be constructed each year, by taking a 
weighted linear combination of the 20 functionals in the Primera  
Divisió. For those functionals that do not have an energy expression 
(e.g. SAOP, LB94), a weight of zero (except for the excitation ener-
gies) will be used for the construction of PACO20xx. In particular, the 
following energy expressions are obtained: 

 The weight of each functional is given by its number of points, di-
vided by the total number of points of the 20 functionals in the 
Primera Divisió (using a value of 0 for those without an energy  
expression, see above). The sum of the weights is therefore one. 

 Note that with these PACO functionals we do not wish to ridicule the 
development of density functionals, which is hard and painstaking 
work, and often underestimated. Neither do we intend to mix  
different functionals for the sake of mixing, in the hope of reducing 
discrepancies. However, we do wish to help the community by getting 
a consensus current opinion on the many functionals, which may help 
the reader choose a functional for his/her own study on chemistry. 
As mentioned in the introduction, it can also be enlightening to com-
pare the consensus current opinion with the actual performance.   

5) The PACO20xx functionals will be applied to a small number of typical 
chemical systems: 

 • the AE6 set for six atomization energies (SiH4, SiO, S2, propyne, 
glyoxal, cyclobutane) 

 • the BH6 set for six barrier heights (forward and reverse reaction 
of OH+CH4, H+OH, H+H2S) 

 • the !-! stacking energy of anti-parallel cytosine dimer 
 • spin-state splitting of FeFHOH and Ni(EDT)2

2– 
 • excitation energies (singlet, triplet) of CO 
 • the hydrogen-bonding energies of four dimers (ammonia, water, 

formic acid, formamide) 
 For all of these coupled cluster CCSD(T) or experimental (reference) 

data are available. 
6) Each year, a new popularity poll will be held between June 1 and 

October 1, and will be announced on www.marcelswart.eu/dft-poll, 
on the CCL list, etc. and a short news item such as the current one 
about it will be published.  

Scheme 1. List of functionals included in the poll 

Initial 20 choices: 

B2PLYP,[1] B3LYP,[2] B3LYP*,[3] B3PW91,[4] B97-D,[5] BHandH,[6] 
BLYP,[7,8] BP86,[7,9] CAM-B3LYP,[10] LDA[11-14] (SVWN[5], PW92[13]), 
mPW1K,[15] M06-2X,[16] M06-L,[17] PBE,[18] PBE0[19] (PBE1PBE), OLYP,[8,20] 
revTPSS-D,[21] SAOP,[22] SSB-D,[23] TPSSh[24,25] 

Additional suggestions: 

LB94,[26] revTPSS,[21] !-HCTH,[27] M05-2X,[28] LC-wPBE,[29,30] HSE,[31] XLYP,[32] 
X3LYP,[32] M05,[33] PW91[34] 
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Computational details. Almost all of the calculations for 
checking the performance of PACO2010 were performed with 
either Gaussian09[35] or NWChem 5.1.1[36] (locally modified to 
include SSB-D[23]). Large correlation-consistent basis sets[37,38] have 
been used (aug-cc-pVTZ, except for the spin-state splittings which 
used cc-pVTZ), with accurate integration of the density (ultrafine 
grid in g09, xfine in NWChem). The only exception was the SAOP 
data which were obtained with the ADF program[39,40] (version 
2009.01) with the ET-QZ+5P basis set[41] and accurate integra-
tion (accint = 9.0). 

Results. A total number of 162 responses have been ob-
tained in the popularity poll, which should be sufficient to give a 
reasonable estimate of the popularity of the different density 
functionals. The only exceptions are the functionals that were 
suggested at halfway (M05) or almost the end of the polling pe-
riod (PW91). However, they will be present from the start in next 
year’s edition (in the Segona Divisió), so could be promoted to the 
Primera Divisió the year after. Moreover, M05 was present as 
suggestion for almost half of the responses, so in principle it 
could have reached a total number of points of over 200 (but did 
obtain 43). Therefore, the only really disadvantaged was PW91 
that was present only in the last polling period, in which fifteen 
responses (i.e. less than 10% of the total) were given. 

The most popular functional from this year’s edition is PBE0, 
before B3LYP and PBE (see Table 1). In a sense, this is surpris-
ing since the number of articles (according to Web of Science) 
corresponding to the “topic” PBE0 or PBE1PBE is orders of 
magnitude smaller than for B3LYP. Although B3LYP has more 
‘like’s than PBE0 (81 vs. 72), it also has a substantial amount of 
‘hate’s (32) compared to PBE0 (with 5 ‘hate’s). Moreover, the 
amount of empty responses (‘None of the Above’, ‘vot en blanc’) 
was three times as low for B3LYP as for PBE0. Therefore, the 
B3LYP functional is quite well-known and almost everyone has an 
opinion about it, which is quite diverse. In contrast, PBE0 seems 
to be less well-known, but those that do know it, like it better. 

Interestingly, the choice between pure and hybrid functionals is 
not decided yet. Of the 20 functionals in the Primera Divisió there 
are 10 pure (GGA, meta-GGA) functionals, and 10 hybrids. The 
(hybrid) meta-GGA functionals (M06-L, M06-2X, TPSSh, etc.) are 
not yet among the most popular ones, despite the many recent 
studies that show their usually good behavior. 

The application of PACO2010 to chemical systems exhibits 
the general trends shown for many of the current density  
functionals (see Table 2). Given in the Table are not only the ref-
erence data and the PACO2010 results, but also those of the 
most popular functional (PBE0), and for each of the items the 
results of the best and worst functional (except for the spin-
states for which no accurate reference data are available yet to 
compare with). The trends for PACO2010 indicate that there are 
improvements needed for atomization energies, barrier heights, 
!-! stacking energies and perhaps spin-state splittings. The 
stacking may now be adequately handled[42] by including a portion 
of an empirical dispersion correction[5] (even though from a pur-
ist’s point of view it would be better if such an ad-hoc adjustment 
would not be needed). The situation for the barrier heights in 
Table 2 may be exaggerated because the BH6 set contains only 
hydrogen-radical transfer reactions, which are difficult on its own 
(possibly related to self-interaction errors). For more normal 
organic chemistry reactions, many of the density functionals per-
form in fact much better.[43-46] Therefore, the performance for the 
BH6 set might be judged as a worst-case scenario. The spin-
state splittings remain a difficult property for many density func-
tionals,[47] especially the hybrid ones (see Appendix). Fortunately, 
PACO2010 gives the correct spin ground-state for the two tran-
sition-metal complexes studied here. Especially noteworthy is the 
M06-2X functional that is the best for the AE6, BH6, and 
H-bonding sets, but fails for the spin-states. 

Conclusions. We have held the first edition of an annually re-
turning popularity poll of density functionals, whose results have 
been used to construct a popularity adapted functional 
(PACO2010). The ranking of the functionals showed that PBE0 
(and not B3LYP) is the most popular density functional currently 
available. We hope that this poll will contribute to monitoring 
weaknesses of currently applied DFT approaches and provide 
hints for shifting preferences towards better performing alterna-
tives. 
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Table 1. Polling results for the density functionals, ordered according to ranking 
 functional year citesa like neutral hate empty points wenergy

b wTD-DFT
c 

 Primera Divisió          
1 PBE0 1996 583 72 33 5 51 244 0.1022 0.0984 
2 B3LYP 1994 20869 81 30 32 18 241 0.1010 0.0972 
3 PBE 1996 1221 64 41 8 48 225 0.0943 0.0907 
4 BP86 1988 732 45 47 16 53 166 0.0695 0.0669 
5 M06-2X 2008 100 48 34 32 47 146 0.0612 0.0589 
6 B2PLYP 2006 35 33 52 17 59 134 0.0561 0.0540 
7 B3PW91 1993 1026 29 57 15 60 129 0.0540 0.0520 
8 B97-D 2006 23 27 55 12 67 124 0.0519 0.0500 
9 M06-L 2006 58 39 37 33 52 121 0.0507 0.0488 
10 CAM-B3LYP 2004 82 29 50 16 66 121 0.0507 0.0488 
11 TPSSh 2003 42 26 52 14 69 116 0.0486 0.0468 
12 OLYP 2001 82 19 55 18 69 94 0.0394 0.0379 
13 mPW1K 2000 152 17 60 17 67 94 0.0394 0.0379 
14 SAOP 2000 62 17 56 14 74 93 0.0000d 0.0375 
15 SSB-D 2009 2 16 56 13 76 91 0.0381 0.0367 
16 BLYP 1988 1161 25 47 33 56 89 0.0373 0.0359 
17 LDA 1980 9496 27 42 38 54 85 0.0356 0.0343 
18 revTPSS-D 2009 0 13 59 13 76 85 0.0000d 0.0000d 
19 M05-2X 2006 140 26 29 23 83 84 0.0352 0.0339 
20 B3LYP* 2001 36 24 46 35 56 83 0.0348 0.0335 
 Segona Divisió          
21 BHandH 1993 47 15 57 25 64 77   
22 revTPSS 2009 0 11 50 14 86 69   
23 LB94 1994 28 10 51 14 86 67   
24 LC-wPBE 2006 2 11 31 5 114 59   
25 !-HCTH 2002 4 9 42 17 93 52   
26 HSE 2003 13 5 35 5 116 45   
27 M05 2005 200 13 17 13 118 43   
28 X3LYP 2004 45 7 27 14 113 34   
29 XLYP 2004 4 3 29 12 117 26   
30 PW91 1992 429 4 4 3 118 13   

a) obtained by searching for density functional names as Topic in Web of Science (accessed Nov. 2010); b) weight for normal energies; 
c) weight for TD-DFT excitation energies; d) no energy expression, therefore not taken into account for PACO2010 energies 
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Table 2. Application of PACO2010 to chemical systemsa with mean absolute deviations (MAD)b 
 reference PACO2010 PBE0 best worst 
AE6 Ref. [48]   M06-2X LDA (SVWN5) 
SiH4 322.83 320.29 313.49 320.50 344.49 
SiO 192.74 187.35 180.07 188.60 219.96 
S2 102.79 105.88 104.42 102.65 132.52 
propyne 705.06 711.32 707.06 703.86 800.27 
glyoxal 633.99 642.00 634.21 632.21 751.15 
cyclobutane 1149.37 1158.05 1155.40 1146.74 1302.09 
MAD  5.66 5.32 2.04 73.95 
      
BH6c Ref. [48]   M06-2X LDA (SVWN5) 
OH+CH4 (fw) 6.54 0.21 1.97 5.17 -16.89 
OH+CH4 (rv) 19.61 12.78 13.94 17.64 2.19 
H+OH (fw) 10.45 4.55 6.98 9.67 -2.04 
H+OH (rv) 12.90 4.76 5.71 11.35 -13.04 
H+H2S (fw) 3.55 -0.13 0.96 4.23 -6.97 
H+H2S (rv) 17.27 13.88 12.63 18.30 -0.31 
MAD  5.71 4.69 1.23 17.90 
      
Excited states CO Refs. [22,50]   SAOP B2PLYP 
1!, " " #* 8.51d,e 8.37d,e 8.44d,e 8.55d,e 8.59d,e 
1$ –, # " #* 9.88d,e 9.67d,e 9.79d,e 10.03d,e 9.58d,e 
1", # " #* 10.23d,e 10.05d,e 10.19d,e 10.46d,e 9.99d,e 
3!, " " #* 6.32d,f 5.87d,f 5.73d,f 6.28d,f 5.70d,f 
3$ +, # " #* 8.51d,f 7.98d,f 7.85d,f 8.64d,f 7.41d,f 
3", # " #* 9.36d,f 8.74d,f 8.60d,f 9.36d,f 8.33d,f 
MAD  0.35d 0.37d 0.10d 0.56d 
      
!-! stackingg Ref. [51]   SSB-D OLYP 
Cyt2 -9.93 -3.66 -3.14 -9.69 +4.99 
MAD  6.27 6.79 0.24 14.92 
      
Spin-states Ref. [49]     
FeFHOH 5.4h ?? 11.42 10.00 ?? ?? 
Ni(EDT)2

2– >0 3.49 -0.45 ?? ?? 
MAD  ?? ?? ?? ?? 
      

H-bonding Refs. [22,50]   M06-2X OLYP 
ammonia -3.17 -2.61 -2.76 -3.17 -0.56 
water -5.02 -4.74 -4.95 -5.13 -2.40 
formic acid -18.61 -18.44 -19.17 -19.52 -11.40 
formamide -15.96 -14.93 -15.47 -16.01 -8.66 
MAD  0.51 0.38 0.27 4.93 

a) all values in kcal·mol-1, reference data from refs. 22, 48-53; b) mean absolute deviation from reference data; c) indicated are the forward (fw) and re-
verse (rv) reaction barrier for reactions: i) OH+CH4 % H2O+CH3, ii) H+OH % O + H2, iii) H+H2S % H2 + HS; d) value in eV; e) singlet-singlet splitting; f) singlet-
triplet splitting; g) interaction energy between two anti-parallel !-! stacked cytosines; h) current work 
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Appendix A. Description of chemical systems 

AE6-BH6 set 
This set was devised by Lynch and Truhlar[48] as the minimal representation of the much larger G2-
set for atomization energies and likewise for a set of barrier heights. It contains the following 
molecules in the AE6 set: 

• SiH4 De = 322.83 kcal"mol-1 
• SiO De = 192.74 kcal"mol-1 
• S2 De = 102.79 kcal"mol-1 
• propyne (C3H4) De = 705.06 kcal"mol-1 
• glyoxal (C2H2O2) De = 633.99 kcal"mol-1 
• cyclobutane (C4H8) De = 1149.37 kcal"mol-1 

The BH6 set consists of the forward and reverse barriers of the following reactions: 

• OH+CH4 " H2O + CH3 Efw
‡ = 6.54 kcal"mol-1 Erv

‡ = 19.61 kcal"mol-1 
• H+OH " OH + H Efw

‡ = 10.45 kcal"mol-1 Erv
‡ = 12.90 kcal"mol-1 

• H+H2S " H2 + HS Efw
‡ = 3.55 kcal"mol-1 Erv

‡ = 17.27 kcal"mol-1 

Note that we have taken the electronic energy data, and not the ZPE-corrected ones that were 
reported in the paper. See: t1.chem.umn.edu/misc/database_group/database_therm_bh 

Stacking energy 
Hobza and co-workers[50] used cytosine dimer in different orientations as benchmark system to 
study !-! stacking energies, and obtained CCSD(T) data with large basis sets. For the anti-parallel 
cytosine dimer, a reference value of -9.93 kcal"mol-1 is then obtained for the interaction energy 
between the two cytosines. 

Excitation energies of CO 
The experimental values for the excitation energies were taken from ref. [22], and correspond to 
the three lowest singlet-singlet excitations: 

• 8.51 eV 
• 9.88 eV 
• 10.23 eV 

and the three lowest singlet-triplet excitations: 

• 6.32 eV 
• 8.51 eV 
• 9.36 eV 

Hydrogen-bonding of four dimers 
Hobza and co-workers[49] reported in 2006 the S22 set, of which the four first systems are the 
dimers studied here for hydrogen-bonding: 

• ammonia "E = -3.17 kcal"mol-1 
• water "E = -5.02 kcal"mol-1 
• formic acid "E = -18.61 kcal"mol-1 
• formamide "E = -15.96 kcal"mol-1 

Spin-state splittings 
The spin-state splittings of the two transition-metal complexes studied here should both be posi-
tive, i.e. for FeFHOH the quartet state should be lower than the sextet,[52] while for Ni(EDT)2

2– the 
singlet should be lower than the triplet.[53] A preliminary study with CCSD(T) showed that for the 
first system a value of ca. +5.5 kcal"mol-1 is observed, but this is likely to change by increasing the 
basis set size and inclusion of core-electrons. Therefore, no reliable reference values are available 
yet, but for next year’s edition we hope to have these. 

 

 

 

 

 

Appendix B. Results of the 20 density functionals for the chemical systems 
All data in kcal"mol-1, except the excitation energies of CO (eV) 

 reference PACO2010 PBE0 
AE1 322.83 320.29 313.49 
AE2 192.74 187.35 180.07 
AE3 102.79 105.88 104.42 
AE4 705.06 711.32 707.06 
AE5 633.99 642.00 634.21 
AE6 1149.37 1158.05 1155.40 
BH1 6.54 0.21 1.97 
BH2 19.61 12.78 13.94 
BH3 10.45 4.55 6.98 
BH4 12.90 4.76 5.71 
BH5 3.55 -0.13 0.96 
BH6 17.27 13.88 12.63 
!-! Cyt2 -9.93 -3.66 -3.14 
FeFHOH 5.40 11.42 10.00 
Ni(EDT)2

2-  3.49 -0.45 
HB1 -3.17 -2.61 -2.76 
HB2 -5.02 -4.74 -4.95 
HB3 -18.61 -18.44 -19.17 
HB4 -15.96 -14.93 -15.47 
CO-Sing1 8.51 8.37 8.44 
CO-Sing2 9.88 9.67 9.79 
CO-Sing3 10.23 10.05 10.19 
CO-Trip1 6.32 5.87 5.73 
CO-Trip2 8.51 7.98 7.85 
CO-Trip3 9.36 8.74 8.60 
 B3LYP PBE BP86 
AE1 321.79 311.63 324.54 
AE2 184.90 193.43 194.48 
AE3 100.69 112.53 111.35 
AE4 701.92 720.09 724.91 
AE5 629.57 661.73 661.50 
AE6 1140.75 1166.09 1176.98 
BH1 2.25 -5.32 -4.47 
BH2 13.89 8.90 9.70 
BH3 3.96 3.57 0.94 
BH4 6.08 -1.62 -0.36 
BH5 -0.70 -1.31 -3.44 
BH6 16.12 9.65 11.80 
!-! Cyt2 -0.99 -2.64 -0.19 
FeFHOH 13.25 17.68 19.21 
Ni(EDT)22- 1.22 11.84 11.70 
HB1 -2.20 -2.83 -1.89 
HB2 -4.51 -4.98 -4.16 
HB3 -17.58 -18.40 -17.38 
HB4 -14.17 -14.90 -13.77 
CO-Sing1 8.40 8.25 8.27 
CO-Sing2 9.73 9.66 9.83 
CO-Sing3 10.04 9.86 9.87 
CO-Trip1 5.86 5.74 5.96 
CO-Trip2 7.95 8.12 8.29 
CO-Trip3 8.64 8.73 8.81 

 

Appendix B. Results of the 20 density functionals for the chemical systems (contd.) 

 M06-2X B2PLYP B3PW91 
AE1 320.50 319.41 316.89 
AE2 188.60 188.35 181.95 
AE3 102.65 100.13 103.69 
AE4 703.86 701.00 705.39 
AE5 632.21 629.91 632.89 
AE6 1146.74 1139.12 1150.34 
BH1 5.17 4.27 2.16 
BH2 17.64 16.77 14.48 
BH3 9.67 7.83 5.78 
BH4 11.35 9.81 6.31 
BH5 4.23 1.76 0.41 
BH6 18.30 16.84 14.40 
!-! Cyt2 -9.61 -5.54 -0.10 
FeFHOH 0.24 9.01 12.12 
Ni(EDT)22- -15.83 12.71 2.58 
HB1 -3.17 -2.66 -1.75 
HB2 -5.13 -4.83 -3.99 
HB3 -19.52 -18.28 -17.32 
HB4 -16.01 -15.10 -13.64 
CO-Sing1 8.20 8.59 8.42 
CO-Sing2 9.14 9.58 9.83 
CO-Sing3 10.20 9.99 10.19 
CO-Trip1 6.24 5.70 5.83 
CO-Trip2 8.12 7.41 8.00 
CO-Trip3 9.14 8.33 8.69 
 B97-D CAM-B3LYP M06-L 
AE1 321.89 323.41 326.87 
AE2 186.68 185.66 186.60 
AE3 101.77 97.87 108.24 
AE4 702.55 704.37 707.82 
AE5 632.66 633.14 635.77 
AE6 1141.90 1149.39 1149.55 
BH1 -2.59 3.23 3.02 
BH2 10.87 15.27 11.86 
BH3 1.60 5.59 6.58 
BH4 6.27 6.43 6.46 
BH5 -0.04 0.48 3.42 
BH6 18.02 16.13 13.16 
!-! Cyt2 -8.93 -3.32 -8.97 
FeFHOH 11.36 7.44 3.16 
Ni(EDT)2

2- 7.02 0.37 3.18 
HB1 -3.15 -2.79 -2.78 
HB2 -4.37 -5.20 -4.74 
HB3 -17.83 -19.57 -19.25 
HB4 -14.83 -15.76 -15.91 
CO-Sing1 8.32 8.47 8.61 
CO-Sing2 9.79 9.72 9.87 
CO-Sing3 9.90 10.09 10.32 
CO-Trip1 5.92 5.90 6.16 
CO-Trip2 7.84 7.95 8.11 
CO-Trip3 8.81 8.67 8.94 
 TPSSh mPW1K OLYP 
AE1 332.20 315.87 317.34 
AE2 179.87 170.32 185.27 
AE3 103.71 97.61 106.24 
AE4 703.89 694.26 703.35 
AE5 624.70 610.55 636.86 
AE6 1153.26 1141.81 1143.50 
BH1 1.64 7.32 0.11 
BH2 11.75 17.54 13.88 
BH3 -0.27 8.93 1.65 
BH4 6.84 11.41 4.81 
BH5 -3.85 2.46 -1.31 
BH6 13.82 15.56 15.60 
!-! Cyt2 -1.33 -2.47 4.99 
FeFHOH 15.36 4.29 10.53 
Ni(EDT)22- 5.20 -13.47 8.41 
HB1 -2.27 -2.41 -0.56 
HB2 -4.52 -4.68 -2.40 
HB3 -18.17 -19.24 -11.40 
HB4 -14.39 -15.31 -8.66 
CO-Sing1 8.51 8.55 8.26 
CO-Sing2 10.02 9.72 9.18 
CO-Sing3 10.17 10.17 9.88 
CO-Trip1 5.78 5.71 5.84 
CO-Trip2 7.90 7.64 7.97 
CO-Trip3 8.60 8.48 8.84 
 SAOP SSB-D BLYP 
AE1  317.93 315.90 
AE2  183.98 192.34 
AE3  115.00 104.59 
AE4  735.68 700.82 
AE5  663.80 639.23 
AE6  1206.78 1129.73 
BH1  -2.14 -2.43 
BH2  10.21 10.54 
BH3  3.86 1.41 
BH4  3.54 1.24 
BH5  -0.61 -2.31 
BH6  11.03 14.56 
!-! Cyt2  -9.69 0.82 
FeFHOH  8.55 18.76 
Ni(EDT)22-  7.48 8.60 
HB1  -3.94 -1.79 
HB2  -5.27 -4.05 
HB3  -18.74 -15.78 
HB4  -16.27 -12.66 
CO-Sing1 8.55 8.33 8.23 
CO-Sing2 10.03 9.74 9.51 
CO-Sing3 10.46 9.98 9.78 
CO-Trip1 6.28 5.79 5.82 
CO-Trip2 8.64 7.97 8.10 
CO-Trip3 9.36 8.84 8.68 
 LDA M05-2X B3LYP* 
AE1 344.49 315.73 319.52 
AE2 219.96 189.55 189.17 
AE3 132.52 106.39 104.57 
AE4 800.27 703.24 708.04 
AE5 751.15 629.31 640.99 
AE6 1302.09 1148.41 1148.75 
BH1 -16.89 4.71 -0.74 
BH2 2.19 17.48 11.82 
BH3 -2.04 10.13 3.11 
BH4 -13.04 11.23 2.74 
BH5 -6.97 5.27 -1.49 
BH6 -0.31 18.49 13.39 
!-! Cyt2 -9.15 -8.13 -1.97 
FeFHOH 21.16 3.92 14.67 
Ni(EDT)22- 21.25 -15.31 4.98 
HB1 -5.10 -3.16 -2.59 
HB2 -7.89 -5.20 -4.98 
HB3 -27.17 -19.93 -18.71 
HB4 -22.04 -16.26 -15.13 
CO-Sing1 8.18 8.28 8.34 
CO-Sing2 9.81 9.15 9.74 
CO-Sing3 9.88 10.33 10.05 
CO-Trip1 5.96 6.05 5.83 
CO-Trip2 8.42 7.97 7.99 
CO-Trip3 9.19 9.11 8.68 

 

 


