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Part I. Details for obtaining optimized geometrical structures

To study the optoelectronic properties of nitrogen-doped graphene quantum dots, we first optimize the 
geometrical structures of these quantum dots to obtain the most stable configurations. For HBC-1N, 
we first evaluate all possible nitrogen substitutional positions on the pristine graphene quantum dot 
with the following considerations:

 In case the doped position is at the boundary, for instance at the A1 carbon atom, to maintain 
the Octet rule, we remove a hydrogen atom connected to that carbon atom. 

 If the doped atom is at the interior of the graphene dot, the replacement of a carbon atom by a 
nitrogen one does not lead to any hydrogen removal. However, in this case, we introduce spin-
polarization to these systems. 

Thanks to the high symmetry of the evaluated graphene dots, there are only 5 possible doped positions 
(as shown in Fig. S1 and Table S1). Using the formation energy definition (eq. 1), we obtain the most 
stable configuration at the boundary (as presented in Fig. 1). 
Following this procedure, the second and third nitrogen doped atoms are evaluated in the same way. 
In the case of HBC-2N, the potential doping sites are considered by fixing the most stable configuration 
of HBC-1N and scanning through all possible doping sites for the second nitrogen atom. The potential 
doping sites of HBC-3N are defined by fixing the most stable structure of HBC-2N and scanning 
through all other possible sites for the third nitrogen atom. In Table S2, we present all 29 possible 
doped positions for HBC-2N and 13 possible ones for HBC-3N. 

Figure S1. A sketch of a graphene quantum dot with labelled potential doping sites.
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Table S1. Five possible nitrogen-doped sites for HBC-1N samples obtained by the PBE 

functional. 

HBC-1N: A1 HBC-1N: A2

HBC-1N: A3 HBC-1N: A4
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HBC-1N: H7
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Table S2. Formation energy of all evaluated nitrogen-doped configurations obtained by the PBE 

functional.

No. Samples Formation Energy (eV)
1 HBC-1N: A1 5.03
2 HBC-1N: A2 4.86
3 HBC-1N: A3 5.82
4 HBC-1N: A4 6.03
5 HBC-1N: H7 5.90

1 HBC-2N: A2-A1 10.69
2 HBC-2N: A2-A3 10.35
3 HBC-2N: A2-A5 10.03
4 HBC-2N: A2-A6 9.70
5 HBC-2N: A2-B1 9.82
6 HBC-2N: A2-B2 9.83
7 HBC-2N: A2-B3 10.12
8 HBC-2N: A2-B5 9.93
9 HBC-2N: A2-B6 20.54
10 HBC-2N: A2-C1 20.48
11 HBC-2N: A2-C2 20.48
12 HBC-2N: A2-C3 10.10
13 HBC-2N: A2-C5 10.11
14 HBC-2N: A2-C6 20.49
15 HBC-2N: A2-D1 20.48
16 HBC-2N: A2-D2 20.48
17 HBC-2N: A2-D3 10.11
18 HBC-2N: A2-D5 10.11
19 HBC-2N: A2-D6 20.49
20 HBC-2N: A2-E1 20.48
21 HBC-2N: A2-E2 20.48
22 HBC-2N: A2-E3 10.11
23 HBC-2N: A2-E5 15.03
24 HBC-2N: A2-E6 20.49
25 HBC-2N: A2-F1 20.49
26 HBC-2N: A2-F2 20.49
27 HBC-2N: A2-F3 10.05
28 HBC-2N: A2-F5 10.13
29 HBC-2N: A2-F6 20.50

1 HBC-3N: A2-A6-B1 16.74
2 HBC-3N: A2-A6-B2 16.63
3 HBC-3N: A2-A6-B3 11.28
4 HBC-3N: A2-A6-B5 11.20
5 HBC-3N: A2-A6-B6 16.90
6 HBC-3N: A2-A6-C1 16.75
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7 HBC-3N: A2-A6-C2 16.75
8 HBC-3N: A2-A6-C3 11.25
9 HBC-3N: A2-A6-C5 11.31
10 HBC-3N: A2-A6-C6 16.62
11 HBC-3N: A2-A6-D1 16.84
12 HBC-3N: A2-A6-D5 11.30
13 HBC-3N: A2-A6-D6 16.59
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Part II. Details for orbital interactions between the nitrogen-doped and the nearest carbon atoms

Table S3. Bonding nature between the nitrogen-doped and the nearest carbon atoms obtained 

by the M06-2X/6-311++G(d,p) level. 

Configuration Bonding nature

HBC-1N

C38N59: CN = 0.6463(sp2.56)C + 0.7630(sp1.81)N

A CN bond between the atoms C and N resulting from the overlap of a sp2.56 hybrid on C 

with a sp1.81 hybrid on N.

85. (0.99037) BD (1) C  38 - N  59  

                (41.78%)   0.6463* C  38 s(28.06%)p 2.56(71.80%)d 0.00( 0.14%)

                                            0.0004  0.5297 -0.0034  0.3652 -0.0148

                                           -0.0047 -0.7633 -0.0413  0.0018 -0.0030

                                            0.0003 -0.0000 -0.0167 -0.0004 -0.0000

                                           -0.0125 -0.0309

                (58.22%)   0.7630* N  59 s(35.60%)p 1.81(64.34%)d 0.00(0.06%)

                                           -0.0001  0.5964 -0.0162 -0.0015  0.0002

                                           -0.3516 -0.0174  0.0022  0.7206  0.0103

                                           -0.0051  0.0026  0.0001  0.0000 -0.0069

                                           -0.0001  0.0001 -0.0201 -0.0133
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HBC-2N

C7N57: CN = 0.6511(sp2.52)C + 0.7590(sp2.03)N

20. (0.98978) BD (1) C   7 - N  57  

                (42.40%)   0.6511* C   7 s(28.36%)p 2.52(71.57%)d 0.00( 0.07%)

                                            0.0002  0.5326 -0.0047  0.0011  0.1514

                                            0.0260 -0.0028 -0.0004 -0.8315  0.0241

                                            0.0032  0.0005 -0.0006  0.0003  0.0001

                                           -0.0001 -0.0103  

                (57.60%)   0.7590* N  57 s(33.03%)p 2.03(66.89%)d 0.00( 0.07%)

                                           -0.0001  0.5746 -0.0112 -0.0000 -0.1526

                                            0.0223  0.0021 -0.0039  0.8031 -0.0076

                                           -0.0089 -0.0009  0.0018  0.0000 -0.0000

                                            0.0000  0.0042  0.0000  0.0001 

    CN = 0.6428(sp1.00)C + 0.7660(sp1.00)N

21. (0.81488) BD ( 2) C   7 - N  57  

                (41.32%)   0.6428* C   7 s(0.00%)p 1.00(99.91%)d 0.00( 0.08%)

                                            0.0000 -0.0018 -0.0002  0.0001 -0.0009

                                           -0.0001 -0.0003  0.0000 -0.0021 -0.0001

                                           -0.0006  0.0001  0.9991  0.0212  0.0223

                                           -0.0018  0.0001  

                (58.68%)   0.7660* N  57 s(0.00%)p 1.00(99.85%)d 0.00( 0.15%)

                                            0.0000  0.0001  0.0000  0.0000 -0.0006

                                           -0.0001 -0.0001 -0.0000 -0.0024  0.0000

                                            0.0001  0.0000  0.9991 -0.0087  0.0141

                                           -0.0043 -0.0002  0.0281  0.0272  

C55N57: CN = 0.6362(sp1.94)C + 0.7715(sp1.69)N

89. (0.99539) BD (1) C  55 - N  57  

                (40.47%)   0.6362* C  55 s(34.04%)p 1.94(65.89%)d 0.00( 0.08%)
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                                            0.0001  0.5827 -0.0297  0.0002 -0.0006

                                           -0.7614  0.0608  0.0073  0.0028  0.2720

                                            0.0346 -0.0126 -0.0016 -0.0006  0.0001

                                           -0.0000  0.0000 

                (59.53%)   0.7715* N  57 s(37.09%)p 1.69(62.83%)d 0.00(0.09%)

                                           -0.0000  0.6090 -0.0020 -0.0002  0.7345

                                           -0.0076 -0.0044  0.0019 -0.2952  0.0398

                                           -0.0010 -0.0032 -0.0003  0.0000  0.0000

                                            0.0000 -0.0067  0.0000 -0.0000  

C5N56: CN = 0.6511(sp2.51)C + 0.7590(sp1.77)N

14. (0.99054) BD ( 1) C   5 - N  56  

                (42.39%)   0.6511* C   5 s(28.49%)p 2.51(71.44%)d 0.00(0.07%)

                                            0.0002  0.5337 -0.0021  0.0017  0.0999

                                           -0.0276  0.0040 -0.0001 -0.8385  0.0239

                                            0.0055 -0.0009  0.0002  0.0002  0.0000

                                           -0.0001 -0.0018 

                (57.61%)   0.7590* N  56 s(36.10%)p 1.77(63.83%)d 0.00(0.08%)

                                           -0.0000  0.6007 -0.0119  0.0001 -0.0953

                                           -0.0150  0.0005  0.0032  0.7928 -0.0169

                                           -0.0077  0.0017  0.0007 -0.0000 -0.0000

                                            0.0000 -0.0149  0.0000 -0.0000 

                CN = 0.6150(sp1.00)C + 0.7886(sp1.00)N

15. (0.79899) BD (2) C   5 - N  56  

                (37.82%)   0.6150* C   5 s(0.00%)p 1.00(99.89%)d 0.00(0.11%)

                                           -0.0000 -0.0023 -0.0002 -0.0000 -0.0011

                                           -0.0001 -0.0003 -0.0002 -0.0014 -0.0001

                                           -0.0005  0.0002  0.9990  0.0167  0.0241

                                           -0.0019 -0.0001  

                (62.18%)   0.7886* N  56 s(0.00%)p 1.00(99.86%)d 0.00(0.14%)

                                            0.0000  0.0003 -0.0000  0.0000 -0.0020

                                            0.0000 -0.0000 -0.0000 -0.0014  0.0001

                                            0.0000  0.0000  0.9991 -0.0124  0.0148

                                           -0.0042  0.0001 -0.0339  0.0173 

C55N56: CN = 0.6338(sp2.07)C + 0.7735(sp1.79)N

88. (0.99508) BD (1) C  55 - N  56  

                (40.17%)   0.6338* C  55 s(32.56%)p 2.07(67.36%)d 0.00(0.08%)

                                            0.0002  0.5702 -0.0218  0.0004 -0.0004

                                            0.6218 -0.0679 -0.0019 -0.0018  0.5311
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                                            0.0103 -0.0112 -0.0010  0.0022 -0.0001

                                           -0.0000  0.0000  

                (59.83%)   0.7735* N  56 s(35.83%)p 1.79(64.09%)d 0.00(0.08%)

                                           -0.0000  0.5986 -0.0058 -0.0002 -0.6029

                                           -0.0067  0.0060  0.0003 -0.5249  0.0415

                                            0.0018 -0.0040 -0.0021 -0.0000  0.0000

                                            0.0000  0.0183  0.0001  0.0000

HBC-3N

C6N56: CN = 0.6496(sp2.57)C + 0.7602(sp2.07)N

17. (0.98994) BD (1) C   6 - N  56  

                (42.20%)   0.6496* C   6 s(27.94%)p 2.57(71.92%)d 0.01(0.14%)

                                           -0.0004 -0.5286  0.0024 -0.6108  0.0032

                                           -0.0006  0.5868  0.0405  0.0106  0.0004

                                            0.0003 -0.0001  0.0213  0.0001 -0.0001

                                           -0.0048  0.0306

                (57.80%)   0.7602* N  56 s(32.55%)p 2.07(67.39%)d 0.00(0.07%)

                                            0.0001 -0.5702  0.0176 -0.0048 -0.0009

                                            0.5978  0.0223 -0.0050 -0.5619 -0.0008

                                            0.0136 -0.0018  0.0000  0.0000  0.0167

                                           -0.0000 -0.0000  0.0124  0.0148

C4N55: 0.6534(sp2.22)C + 0.7602(sp1.88)N

11. (0.98912) BD (1) C   4 - N  55  

                (42.70%)   0.6534* C   4 s(31.04%)p 2.22(68.96%)

                                            0.0006  0.5572 -0.0021  0.5871  0.0496

                                           -0.0009 -0.5850  0.0032  0.0126  0.0005

                                           -0.0002  0.0001

                (57.30%)   0.7570* N  55 s(34.70%)p 1.88(65.19%)d 0.00(0.11%)

                                            0.0001  0.5885 -0.0256 -0.5373  0.0036
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                                            0.0056  0.6021  0.0240 -0.0038  0.0006

                                            0.0001  0.0000 -0.0247  0.0001 -0.0001

                                            0.0035 -0.0225

C14N58: 0.6080(sp2.83)C + 0.7602(sp2.02)N

38. (0.98946) BD (1) C  14 - N  58  

                (36.97%)   0.6080* C  14 s(26.04%)p 2.83(73.80%)d 0.01(0.16%)

                                            0.0003  0.5103 -0.0012  0.5907  0.0268

                                            0.0065 -0.6226 -0.0247  0.0035  0.0018

                                           -0.0001  0.0001 -0.0212 -0.0003 -0.0002

                                           -0.0012 -0.0346

                (63.03%)   0.7939* N  58 s(33.04%)p 2.02(66.91%)d 0.00(0.05%)

                                           -0.0000  0.5748  0.0022 -0.5693 -0.0000

                                            0.0087  0.5872 -0.0031 -0.0054 -0.0068

                                            0.0001 -0.0000 -0.0099  0.0004 -0.0004

                                            0.0003 -0.0202

C4N58: 0.6059(sp2.47)C + 0.7956(sp2.07)N

12. (0.98997) BD ( 1) C   4 - N  58  

                (36.71%)   0.6059* C   4 s(28.83%)p 2.47(71.17%)

                                            0.0004  0.5369  0.0093  0.2800  0.0307

                                            0.0030  0.7951  0.0056  0.0082  0.0022

                                            0.0002  0.0002

                (63.29%)   0.7956* N  58 s(32.57%)p 2.07(67.36%)d 0.00(0.07%)

                                            0.0001  0.5706 -0.0092 -0.2342 -0.0039

                                            0.0080 -0.7864  0.0095  0.0051 -0.0041

                                           -0.0000  0.0001  0.0067  0.0002  0.0004

                                           -0.0116 -0.0233
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Part III. Particle positions of N-doped graphene quantum dots 

Table S4. Equilibrium structures of N-doped graphene quantum dots obtained by the M06-2X/6-

311++G(d,p).

HBC-0N

6     2.832158000000     -0.300729000000      4.909740000000

6     0.719743000000     -0.192836000000      3.724398000000

6     1.461414000000     -0.310276000000      4.927387000000

6    -1.461918000000     -0.313867000000      4.926894000000

6    -1.417949000000     -0.063633000000      2.495729000000

6    -0.720007000000     -0.192290000000      3.724433000000

6    -2.832677000000     -0.305564000000      4.908893000000

6    -3.523052000000     -0.151861000000      3.699058000000

6    -3.556241000000      0.193728000000      1.235565000000

6    -2.841919000000     -0.005885000000      2.498589000000

6    -5.597995000000      0.609476000000      0.000000000000

6    -4.920297000000      0.459596000000      1.205417000000

6     4.921071000000      0.456059000000      1.205420000000

6     3.522729000000     -0.148447000000      3.699849000000

6     2.841950000000     -0.005826000000      2.498768000000

6     2.828845000000      0.120765000000      0.000000000000

6     3.556347000000      0.193878000000      1.235750000000

6     1.417802000000     -0.059250000000      2.496205000000

6     0.694926000000     -0.009796000000      1.257601000000

6     0.694926000000     -0.009796000000     -1.257601000000

6     1.429091000000      0.033958000000      0.000000000000

6    -0.694742000000     -0.000925000000      1.257884000000

6    -1.429350000000      0.023588000000      0.000000000000

6    -1.417949000000     -0.063633000000     -2.495729000000

6    -0.694742000000     -0.000925000000     -1.257884000000

6    -2.828414000000      0.123122000000      0.000000000000

6    -3.556241000000      0.193728000000     -1.235565000000

6    -3.523052000000     -0.151861000000     -3.699058000000

6    -2.841919000000     -0.005885000000     -2.498589000000

6    -4.920297000000      0.459596000000     -1.205417000000

6     5.599048000000      0.604611000000      0.000000000000

6     4.921071000000      0.456059000000     -1.205420000000

6     3.556347000000      0.193878000000     -1.235750000000

6     2.841950000000     -0.005826000000     -2.498768000000

6     2.832158000000     -0.300729000000     -4.909740000000

6     3.522729000000     -0.148447000000     -3.699849000000

6     1.417802000000     -0.059250000000     -2.496205000000
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6     0.719743000000     -0.192836000000     -3.724398000000

6     1.461414000000     -0.310276000000     -4.927387000000

6    -0.720007000000     -0.192290000000     -3.724433000000

6    -1.461918000000     -0.313867000000     -4.926894000000

6    -2.832677000000     -0.305564000000     -4.908893000000

1     3.388124000000     -0.407968000000     -5.833096000000

1     0.956248000000     -0.416510000000     -5.875930000000

1     4.603363000000     -0.156010000000     -3.722542000000

1     5.478126000000      0.569293000000     -2.125116000000

1     6.657915000000      0.830873000000      0.000000000000

1     5.478126000000      0.569293000000      2.125116000000

1     4.603363000000     -0.156010000000      3.722542000000

1     3.388124000000     -0.407968000000      5.833096000000

1     0.956248000000     -0.416510000000      5.875930000000

1    -0.956903000000     -0.421014000000      5.875411000000

1    -3.388776000000     -0.415337000000      5.831870000000

1    -4.603712000000     -0.159810000000      3.721318000000

1    -5.476971000000      0.573791000000      2.125241000000

1    -6.656333000000      0.838210000000      0.000000000000

1    -5.476971000000      0.573791000000     -2.125241000000

1    -4.603712000000     -0.159810000000     -3.721318000000

1    -3.388776000000     -0.415337000000     -5.831870000000

1    -0.956903000000     -0.421014000000     -5.875411000000

HBC-1N

6        2.303568000     -5.196621000     -0.075079000

6        0.334334000     -3.786436000     -0.018911000

6        0.921498000     -5.047800000     -0.055701000

6       -1.972168000     -4.722331000      0.041627000

6       -1.687245000     -2.312872000      0.005352000

6       -1.125886000     -3.627666000      0.011444000

6       -3.369586000     -4.566978000      0.058146000

6       -3.930006000     -3.320954000      0.043982000

6       -3.682952000     -0.852664000      0.007186000

6       -3.113136000     -2.154219000      0.020827000

6       -5.669005000      0.609339000     -0.003176000

6       -5.118651000     -0.664794000      0.007908000

6        4.843418000     -1.731741000      0.021096000

6        3.122405000     -4.084548000     -0.054078000

6        2.583124000     -2.791478000     -0.020691000

6        2.856520000     -0.326468000      0.004152000

6        3.443956000     -1.614632000      0.003766000

6        1.169790000     -2.633079000     -0.006867000

6        0.592719000     -1.322109000     -0.005694000
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6        0.841976000      1.117496000     -0.004417000

6        1.422109000     -0.185286000      0.007191000

6       -0.846576000     -1.170356000      0.005887000

6       -1.420674000      0.121692000     -0.007833000

6       -1.153916000      2.565833000     -0.013864000

6       -0.583506000      1.274617000      0.001891000

6       -2.844298000      0.280585000      0.001594000

6       -3.413499000      1.598493000     -0.012816000

6       -3.134963000      4.065128000     -0.026201000

6       -2.589653000      2.723956000     -0.015116000

6       -4.865830000      1.725479000     -0.012644000

6        5.649221000     -0.602044000      0.036679000

6        5.091249000      0.662324000      0.033549000

6        3.691465000      0.834853000      0.019520000

6        3.100231000      2.134176000      0.014070000

6        3.279326000      4.546167000      0.012437000

6        3.882881000      3.337872000      0.019125000

6        1.679835000      2.265188000      0.007117000

6        1.083469000      3.548638000     -0.002055000

6       -0.320567000      3.724302000     -0.008906000

6       -0.915720000      5.010945000     -0.017519000

6       -2.310070000      5.155712000     -0.026561000

1        3.823264000      5.480175000      0.014540000

1        1.515468000      5.577208000     -0.005862000

1        4.961229000      3.315303000      0.026499000

1        5.748649000      1.519662000      0.045065000

1        6.727054000     -0.713417000      0.051464000

1        5.319353000     -2.700827000      0.027003000

1        4.191794000     -4.235180000     -0.071078000

1        2.737942000     -6.188320000     -0.106941000

1        0.313674000     -5.940728000     -0.075422000

1       -1.577802000     -5.727851000      0.056509000

1       -4.001507000     -5.446482000      0.081551000

1       -5.006078000     -3.238249000      0.056240000

1       -5.782760000     -1.514162000      0.012645000

1       -6.746432000      0.723754000     -0.004123000

1       -5.327424000      2.699770000     -0.021485000

1       -4.202005000      4.221426000     -0.032900000

1       -2.735910000      6.151986000     -0.033792000

1       -0.319588000      5.912805000     -0.016108000

7        1.915709000      4.653828000      0.002526000
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HBC-2N

6        2.849784000     -4.882282000     -0.012571000

6        2.854662000     -2.461329000     -0.004036000

6        3.544908000     -3.688429000     -0.008462000

6        2.854895000      0.014414000     -0.001419000

6        3.539365000     -1.207732000      0.001821000

6        2.861772000      2.485170000      0.001123000

6        3.569133000      1.241144000      0.003853000

6        2.843911000      4.911889000     -0.001398000

6        3.542033000      3.718150000      0.000526000

6       -1.460529000     -4.891839000      0.008416000

6        1.460532000     -4.891836000     -0.009968000

6        0.732355000     -3.697188000     -0.004339000

6       -1.428710000     -2.463147000     -0.003530000

6       -0.732353000     -3.697190000      0.003152000

6        1.428712000     -2.463148000      0.002723000

6        0.710897000     -1.218121000     -0.006392000

6       -1.411081000      0.008309000     -0.006516000

6       -0.710896000     -1.218124000      0.005984000

6        1.411081000      0.008308000      0.006509000

6        0.708620000      1.240768000     -0.005002000

6       -1.431586000      2.489076000     -0.003885000

6       -0.708621000      1.240765000      0.005416000

6        1.431584000      2.489076000      0.004728000

6        0.731582000      3.718958000     -0.000746000

6       -1.456634000      4.920427000      0.003404000

6       -0.731585000      3.718957000      0.002036000

6        1.456630000      4.920429000     -0.001683000

6       -2.849781000     -4.882287000      0.011032000

6       -3.544906000     -3.688434000      0.007287000

6       -2.854660000     -2.461332000      0.003220000

6       -3.539365000     -1.207734000     -0.002275000

6       -2.854895000      0.014411000      0.001388000

6       -3.569134000      1.241142000     -0.003488000

6       -5.006392000      1.174606000     -0.005394000

6       -2.861774000      2.485168000     -0.000300000

6       -3.542036000      3.718147000      0.000736000

6       -2.843915000      4.911886000      0.003102000

1       -6.711230000     -0.123844000     -0.008071000

1       -5.617165000      2.063673000     -0.008001000

1       -5.436066000     -2.054632000     -0.007877000

1       -4.625773000     -3.734415000      0.010864000

1       -3.392664000     -5.819734000      0.016246000
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1       -0.956674000     -5.847014000      0.013359000

1        0.956678000     -5.847009000     -0.015204000

1        3.392667000     -5.819727000     -0.018060000

1        4.625776000     -3.734409000     -0.012026000

1        6.711231000     -0.123841000      0.007839000

1        4.622037000      3.749248000     -0.000260000

1        3.385573000      5.850645000     -0.002952000

1        0.949691000      5.873637000     -0.004405000

1       -0.949696000      5.873634000      0.006476000

1       -3.385577000      5.850641000      0.004998000

1       -4.622040000      3.749245000      0.001523000

6       -5.635491000     -0.019570000     -0.005652000

6        5.635492000     -0.019568000      0.005506000

7        4.924001000     -1.188160000      0.001800000

7        5.006391000      1.174608000      0.005685000

6       -4.923999000     -1.188164000     -0.002309000

HBC-3N

6        2.849784000     -4.882282000     -0.012571000

6        3.544908000     -3.688429000     -0.008462000

6        2.854895000      0.014414000     -0.001419000

6        3.539365000     -1.207732000      0.001821000

6        2.861772000      2.485170000      0.001123000

6        3.569133000      1.241144000      0.003853000

6        2.843911000      4.911889000     -0.001398000

6        3.542033000      3.718150000      0.000526000

6       -1.460529000     -4.891839000      0.008416000

6        1.460532000     -4.891836000     -0.009968000

6        0.732355000     -3.697188000     -0.004339000

6       -1.428710000     -2.463147000     -0.003530000

6       -0.732353000     -3.697190000      0.003152000

6        1.428712000     -2.463148000      0.002723000

6        0.710897000     -1.218121000     -0.006392000

6       -1.411081000      0.008309000     -0.006516000

6       -0.710896000     -1.218124000      0.005984000

6        1.411081000      0.008308000      0.006509000

6        0.708620000      1.240768000     -0.005002000

6       -1.431586000      2.489076000     -0.003885000

6       -0.708621000      1.240765000      0.005416000

6        1.431584000      2.489076000      0.004728000

6        0.731582000      3.718958000     -0.000746000

6       -1.456634000      4.920427000      0.003404000

6       -0.731585000      3.718957000      0.002036000

6        1.456630000      4.920429000     -0.001683000
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6       -2.849781000     -4.882287000      0.011032000

6       -3.544906000     -3.688434000      0.007287000

6       -2.854660000     -2.461332000      0.003220000

6       -3.539365000     -1.207734000     -0.002275000

6       -2.854895000      0.014411000      0.001388000

6       -3.569134000      1.241142000     -0.003488000

6       -5.006392000      1.174606000     -0.005394000

6       -2.861774000      2.485168000     -0.000300000

6       -3.542036000      3.718147000      0.000736000

6       -2.843915000      4.911886000      0.003102000

1       -6.711230000     -0.123844000     -0.008071000

1       -5.617165000      2.063673000     -0.008001000

1       -5.436066000     -2.054632000     -0.007877000

1       -4.625773000     -3.734415000      0.010864000

1       -3.392664000     -5.819734000      0.016246000

1       -0.956674000     -5.847014000      0.013359000

1        0.956678000     -5.847009000     -0.015204000

1        3.392667000     -5.819727000     -0.018060000

1        4.625776000     -3.734409000     -0.012026000

1        6.711231000     -0.123841000      0.007839000

1        4.622037000      3.749248000     -0.000260000

1        3.385573000      5.850645000     -0.002952000

1        0.949691000      5.873637000     -0.004405000

1       -0.949696000      5.873634000      0.006476000

1       -3.385577000      5.850641000      0.004998000

1       -4.622040000      3.749245000      0.001523000

6       -5.635491000     -0.019570000     -0.005652000

6        5.635492000     -0.019568000      0.005506000

7        4.924001000     -1.188160000      0.001800000

7        5.006391000      1.174608000      0.005685000

6       -4.923999000     -1.188164000     -0.002309000

7        2.854662000     -2.461329000     -0.004036000


