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Methodology and Computational Details

The geometries of the studied system have been fully optimized at the BP86-D3/TZ2P level of theory
using ADF package. For the posterior aromaticity analyses we performed single point electronic
corrections at the CAM-B3LYP-GD3BJ/6-311G(d,p) level of theory using Gaussian 09 rev. D01.%23 In
previous studies, Torrent-Sucarrat et al. proved that BP86, between other functionals, provide a
very inaccurate description of the aromaticity switches in expanded porphyrins from a geometric,
energetic and magnetic point of view.? On the contrary, CAM-B3LYP, M05-2X, and M06-2X were a
better choice for the analysis of the aromaticity using electronic indices. Moreover, CAM-B3LYP also
gives good accuracy for magnetic properties according to a recent benchmark by Lehtola et al.”

For the evaluation of the aromaticity in this system, we used indicators that capture the magnetic,
geometric, and electronic aspects of aromaticity. As a particular example of geometry indicator, we
used the harmonic oscillator model of aromaticity (HOMA).® As magnetically based index we used
the gauge-including magnetically induced current (GIMIC) method.” Moreover, several electronic
indices were used, including fluctuation index (FLU), multicenter indices (MCl and AVmin) and
electron density of delocalized bonds (EDDB).%910.11:12

The analysis of the magnetically induced current densities was carried out by means of the GIMIC
program available at GitHub (https://gimic.readthedocs.io). The one-electron density matrix, the
magnetically perturbed one-electron matrices and basis set data required for the GIMIC calculation
were obtained from an NMR shielding calculation (NMR=GIAO) performed with Gaussian 09 rev.
D.01. For the GIMIC calculation we have to set the following parameters: integration plane,
orientation of the magnetic field, dimensions of the cube (volume in which the calculation is done,
defined by the origin and length) and the grid spacing. In the particular case of the planar structure
is easy to choose the magnetic field orientation perpendicular to the molecular plane. The molecular
plane has been chosen to be the xy (ivect=[1,0,0] and jvect=[0,1,0]), thus the magnetic goes in the z
direction. The grid origin, spacing of the points, and cube length and have been defined as
[-20.0, -20.0, -20.0], [0.5, 0.5, 0.5] and [40.0, 40.0, 40.0] (in bohr), respectively. In the non-planar
system, the selection of the magnetic field orientation is not straightforward. Therefore, we used
different orientations of the magnetic field (Figure S1) to estimate the aromaticity of the system.
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Orientation 1

Figure S1. Different orientations of the magnetic field vector (B) with respect the molecular
structure of the PMPMP-isomer of nanographene.

MCI indices have been obtained using AIMAIl together with ESI-3D packages.’>'#156 First, the
AIMAIl software was used to perform the QTAIM atomic partitioning to get the atomic overlap
matrices and then, we used this data together with the molecular coordinates as input for the ESI-
3D code to get all the above mentioned indices as well as the HOMA geometrical index. Finally, The
EDDB results were computed using NBO 6.0 software coupled to the Gaussian 09 rev. D.01 version
to first obtain the natural atomic orbitals (NAO) and then running the program available at
http://www.eddb.pl/runeddb/.}”*# The EDDB(r) isosurfaces were generated using the Formchk and
Cubegen tools from Gaussian 09 rev. D.01 package.

For the generation of EDDB(r) plots we used the Avogadro1.0 molecular editor. '® The streamline
(spaghetti) plots and the line integral convolution on a surface (LIC), representing the current-
density vector field, obtained with GIMIC were visualized using ParaView 5.2.0.% Finally, for the
schemes and the system pictures we used ChemDraw Professional 15.0, PyMOL, and Chemcraft 1.7

programs.21:2223

The nuclear and nucleus-independent shielding tensors?*?® were calculated within the gauge-

including atomic orbitals (GIAO)?"3° with the exchange expression proposed by Handy and Cohen,3!
the correlation expression proposed by Perdew, Burke, and Ernzerhof3? (OPBE), and an all-electron
STO-TZ2P basis set. The OPBE functional gives good results for the 3C NMR shielding constants,
referenced to TMS as 3§ = ¢™5 - ‘5 (3C-NMR c™°=192.34 ppm).® To evaluate the magnetic
response or induced field (B™), upon an external magnetic field (B®) at the molecular surroundings,
a map representation of the nucleus independent shielding tensor (c;) was obtained, where B/™ =
-G;jB. 24263438 Eor convenience, the i and j suffixes are related to the x-, y- and z-axes of the
molecule-fixed Cartesian system (i,j = x,y,z).
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Figure S2. The Clar structure of CgoHso nanographene with 80rm-electrons (60m-electrons in rings Il
and 20m-electrons in the corannulene core).

+10 ppm

Figure S3. NICS(0) values for each ring for CgoHso nanographene (left), and its planar counterpart
(right), denoting the local aromatic character of each ring.
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Figure S4. Induced magnetic field for the planar nanographene, drawn over 0.01 a.u. electron
density isosurface (a), shielding and deshielding isosurface at + 5.0 ppm (b), and as a cutplane over
the xz-plane (c). Blue: Shielding; Red: Deshielding.
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Reference molecules

For having reference aromaticity values we choose molecules that have been clearly assigned as
aromatic, antiaromatic or non-aromatic. We selected benzene, cyclobutadiene and cyclohexane
(chair conformation) as references for aromatic, antiaromatic and non-aromatic compounds,
respectively.

The results of the aromaticity indices can be interpreted as it is explained in the following lines. In
the case of MCI high positive values (close to those obtained for benzene) are indicative aromatic
character, whereas smaller values (close to cyclohexane and cyclobutadiene) correspond to non-
aromatic species (Table S1). In the case of indices based on references (HOMA and FLU), the
maximum aromaticity is achieved when the system resembles more the references molecules, i.e.
benzene for C-C bonds. In the case of FLU, the closer the value to zero, the more aromatic the
compound is. In the case of HOMA the maximum aromaticity is achieved for values close to 1.

Table S1. Aromaticity results according to FLU, HOMA, and MCI for reference systems calculated at
the CAM-B3LYP-GD3BJ/6-311G(d,p)//BP86-D3/TZ2P level of theory.

molecule  FLU HOMA MCI mciN
CeHe 0.000 0.979 0.0729 0.646
CsHs 0.103 -4.141 0.0089 0.307
CsH1o 0.090 -4.627 0.0003 0.259

For the magnetic-based index, GIMIC (Figure S5 and Table S2), the aromatic or antiaromatic
character is given by the direction of the net current flow. According to the convention, the current
flowing clockwise is known as diatropic (and its integrated current density is positive), while a
counterclockwise current is paratropic (the integrated current density is negative). In the current
density plots, the intensity of the current decreases going from white (0.4 nA-T™-A) or light yellow
to red and the black (4-10° nA-T™-A?2), and the black arrows indicate the direction of the current
flow. The current strength is computed as the integral of the current density susceptibility in a plane
perpendicularly to a selected bond. In the case of non-aromatic compounds, we expect to observe
discontinuous currents or diatropic and paratropic currents that cancel each other.
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Figure S5. Representation of the current density using the line integral convolution (LIC) for a)
benzene, b) cyclobutadiene and c) cyclohexane systems. Top view of the currents in the molecular
plane (0 bohr) and the parallel planes located at 1 and 2 bohr (from left to right, respectively).

Table S2. Ring current strengths dissected in diatropic and paratropic contributions (in nA/T) for
benzene, cyclobutadiene and cyclohexane systems.

molecule diatropic  paratropic  Net current strength

CeHe 16.23 -3.92 12.31
CsHy 3.86 -24.81 -20.95
CeH1z 6.13 -5.26 0.87

Finally, from the EDDB analysis we obtain the isosurfaces and the number of delocalized electrons.
We computed the EDDBg(r) and EDDBy(r) functions, where G stands for global and H is the EDDB
index without taking into account the H atoms. We will use also the EDDBp(r) for computing the
electron delocalization in a selected pathway. In the case of having delocalized electrons we will
observe a continuous thick surface, while in the case of non-aromatic (poor delocalization) this
surface will disappear or have discontinuities (Figure S6). Alternatively, with the number of
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delocalized electrons together with the Hiickel and Baird rules we can determine the aromatic
character of the system, e.g. for benzene we expect 6 delocalized electrons.

a) s b) c)
{4em J{ow TLH

¢ «
EDDBg(r) EDDBg(r) EDDBg(r)

6.144 |e| (0.512 |e|/atom) 0.419 |e| (0.052 |e|/atom) 1.266 |e| (0.070 |e|/atom)
EDDBy(r) EDDBy(r) EDDBy(r)

5.573 |e| (0.929 |e|/atom) 0.206 |e| (0.052 |e|/atom) 0.370 |e| (0.062 |e|/atom)

Figure S6. Representation of the EDDBg(r) isosurfaces using an isocontour of 0.02, and EDDBg(r) and
EDDBg(r) values for a) benzene, b) cyclobutadiene and c) cyclohexane systems.
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Studied nanographene

EDDB isosurfaces
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Figure S7. Representation of the EDDBg(r) isosurfaces using an isocontour of 0.02 and 0.03 (two

different views from the top), and EDDBG(r) and EDDBH(r) values for the PMPMP-isomer of the
nanographene.
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Figure S8. Representation of the EDDBg(r) isosurfaces using an isocontour of 0.02 and 0.03, and
EDDBG(r) and EDDBH(r) values for the planar form of the nanographene.

GIMIC Results - Current Density Pathways and Current Strengths

In the case of the warped CgHso nanographene the quantification of the aromaticity of the different
pathways by means of the integrated current strength could not be done. This is because the
distorted geometry, far from the planarity, hampers the reliable definition of the integration planes.
However, this does not prevent us to perform the measures in the case of the planar nanographene
where we were able to perform these measures (Figure S9).

If we analyse the integrated current strengths of the bonds forming each of the pathways, on the
one hand, we observe that in the 50-electron pathway most of the values range from 11.2 to 8.5
nA-T?, but we also find 5 bonds with a small negative current (-1.2 nA-T?), corresponding to the
external bond of the 7-MRs. On the other hand, the 75-electron pathway has only positive current
strengths and these range from 11.2 to 8.5 nA-T%. This is an indicative that the 75-electron is more
aromatic than the 50-electron pathway, in good agreement with EDDB5(r) results.
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Figure S9. Calculated net current strengths (in nA-T!) passing through the selected bonds in planar
nanographene.

Then, to have a clear picture of the current density we plot the current density streamlines directly
(shown in Figure 4 in the manuscript for planar and S11 for warped nanographene) and by means
of the line integral convolution (LIC) technique (Figures $12-15).

For the representation of the streamlines, we defined the magnetic field in the negative Z direction.
Then, using ParaView program,? mentioned above in the computational details, we visualized the
molecule oriented towards the negative Z axis and we set the integration direction as forward. Using
the stream tracer tool, a sphere with a radius of 1 bohr, and a value of 120 as the length of the field
line, we obtained the streamline plot. For the identification of the possible circuits, we placed the
sphere at the plane 1.8897 bohr (1 A) above the molecular plane and we displaced the sphere from
centre of the 5-MR to the external part of the molecule, as shown in Figure S10.
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Figure $10. Streamline representation of the current density placing the sphere at 0, 6, and 12 bohrs
from the central ring. In all cases, the sphere is located in the plane at 1.89 bohr above the molecule.

We observed that for most of the positions tested, we found the 75-electron pathway (also
identified using other indices). In the particular case of the streamline represented in Figure 4, the
sphere was located at 12 bohr from the centre and contained at the plane at 1 A above the molecular
plane.

Figure S11. Stream line representation of the current density in PMPMP- isomer of nanographene.
The intensity of the current decreases going from white (0.1 nA-T1-bohr?), light yellow, red to black
(1-10° nA-TX-bohr?).
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Figure S13. Current density in PMPMP isomer of nanographene in the molecular plane, and the
planes at 1 and 2 bohr above the molecular plane. The magnetic field is placed as in orientation 1,
represented in Figure 2.

S14



Figure S14. Current density in PMPMP-isomer of nanographene in the molecular plane, and the
planes at 1 and 2 bohr above the molecular plane. The magnetic field is placed as in orientation 2,
represented in Figure 2.
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Figure S15. Current density in PMPMP-isomer of nanographene in the molecular plane, and the
planes at 1 and 2 bohr above the molecular plane. The magnetic field is placed as in orientation 3,
represented in Figure 2.
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Local Aromatic Descriptors

The characteristic of each ring type (Figure S16) is evaluated via FLU, HOMA, and MCI indices. The
obtained results show external hexagons (lll to I1I’"”’) as the most locally aromatic rings with similar
C-Cdistances (HOMA, Table S3), leaving the remaining 6-MRs of type Il and I, to be of lesser aromatic
characteristics. This result agrees with the Clar structure of CgoH3o nanographene shown in Figure
S2.

Figure S16. Representation of different 6-MR and 7-MR in PMPMP-isomer of nanographene 1.

For all indices of aromaticity, rings lll, which have a n-sextet fully localized in the ring (Figure 6), are
the most aromatic ones. Rings I, as well as the 5-MR and the 7-MRs, are empty rings according to
Clar’s nomenclature and, consequently, they are predicted to be non-aromatic. The paratropic
behavior of 5- and 7-MRs is likely due to the diatropic rings present in the adjacent 6-MRs, like in
corannulene and coronene.?”® Finally, the five 6-MRs | share a migrating m-sextet resulting in a
minor aromatic character. HOMA values indicating that 5-MRs are aromatic and 7-MRs are
antiaromatic and pointing out that rings Il are more aromatic that rings | are not reliable. The reason
for the HOMA failure in this nanographene, especially in the planar structure, is the highly strained
structure that results from the presence of 5- and 7-MRs. As found in previous works, deviation from
planarity leads to relatively small changes in the cyclic m-electron delocalization of the CsoHso
nanographene.?®% There are two interesting motifs in its structure. On the one hand, the 5-MR and
the five adjacent 6-MR have a similar aromatic behavior to that of coranulenne, although with some
lower aromaticity of the 6-MRs. This corannulene ring has the typical radial structure that avoids
double bonds in [5,6] bonds like in Ceo, Wwhere [5,6] bonds are larger (exp. 1.410 A av.) than [6,6]
bonds (exp. 1.356 A av.). One the other hand, |, Il, and two lll vicinal 6-MRs have a structure with an
aromatic character that resembles that of triphenylene, with rings I and Il much more aromatic
than the central ring Il. The trends remain the same in the planar structure of the CsoHso
nanographene. For comparison purposes, Figures S5 and S6 and Tables S1 and S2 gather reference
aromaticity values for monocyclic conjugated molecules that have a clear aromatic (benzene),
antiaromatic (cyclobutadiene) or non-aromatic (cyclohexane, chair conformation) character.
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Table S3. Aromaticity results of the small ring (5-MR, 6-MRs and 7-MRs, represented in Figure S16)
moieties according to FLU, HOMA, and MCI in PMPMP-isomer of the CgoHso nanographene.?

PMPMP-isomer FLU HOMA McCI MCIVN

5-MR 0.033 0.870 0.0106 0.4029
6-MR | 0.013 0.383 0.0223 0.5307
6-MRI' 0.020 0.054 0.0150 0.4965
6-MR I" 0.017 -0.094 0.0185 0.5141
6-MR I 0.023 0.135 0.0098 0.4624
6-MR II' 0.022 0.254 0.0110 0.4717
6-MR II" 0.020 0.125 0.0121 0.4793
6-MR Il 0.004 0.866 0.0471 0.6009
6-MR III' 0.004 0.882 0.0471 0.6010
6-MR 111" 0.004 0.869 0.0457 0.5979
6-MR 111" 0.005 0.844 0.0438 0.5937
6-MR HI"" 0.005 0.862 0.0432 0.5923
7-MR | 0.033 -0.202 0.0014 0.3900
7-MR I 0.033 -0.420 0.0014 0.3908
7-MR 1" 0.031 -0.480 0.0016 0.3981
Planar structure FLU HOMA MCI MCIVN
5-MR 0.037 -1.914 0.0103 0.4008
6-MR | 0.020 -4.798 0.0200 0.5208
6-MR I 0.024 -3.589 0.0115 0.4752
6-MR 11l 0.005 0.150 0.0454 0.5973
7-MR 0.036 -5.947 0.0016 0.3970

@See Table S1 for FLU, HOMA, and MCI values in selected reference molecules.

Table S4. Cartesian coordinates of the optimized and planar PMPMP.

Warped CgoH3p nanographene, optimized at BP86-D3/TZ2P level of theory:

110

Warped nanographene SCF Energy: -3065.80675824 A.U.
C -0.966715 0.706570 0.053386
C -0.961350 -0.691067 -0.148593
C 0.369797 -1.142143 -0.086403
C 1.200320 0.000000 0.010137
C 0.357948 1.126640 0.171473
C -2.062428 1.431889 0.446251
C -3.309484 0.720686 0.114374
C -3.310202 -0.672710 -0.183244
C -2.073404 -1.478611 -0.065998
C -1.775348 -2.867665 0.222946
C -0.412483 -3.321904 0.453203
C 0.759377 -2.431088 0.211056
C 2.239971 -2.538021 0.334575
C 3.115907 -1.362188 0.241201
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2.556401
3.071713
2.205191
0.748679
-0.354185
-1.727342
-4.467202
-4.712113
-5.671311
-5.832628
-6.435224
-7.169728
-6.292084
-6.951603
-5.328802
-4.403829
-5.244634
-6.013029
-6.607813
-6.014772
-6.580273
-5.339428
-5.425271
-4.571832
-2.898425
-4.187512
-5.242275
-6.228879
-5.064379
-5.903778
-3.807319
-3.652036
-2.719075
-0.265788
-1.381487
-1.179797
-2.028535
0.081450
0.242467
1.140553
2.130080
0.975584
2.868285
2.159540
2.739911
2.141623
4.073294
4.497363

0.000000
1.401064
2.497342
2.326536
3.094656
2.664006
1.515646
2.784348
3.626466
4.610415
3.217959
3.895211
1.932501
1.595957
1.053038
-1.219530
-0.337810
-0.855467
-0.184645
-2.210285
-2.594611
-3.093042
-4.169343
-2.620842
-3.752216
-3.588473
-4.410101
-4.248507
-5.408140
-6.032674
-5.610740
-6.431033
-4.803829
-4.554085
-5.105176
-6.003541
-6.319072
-6.477576
-7.138168
-6.128843
-6.553442
-5.210170
-3.850058
-5.075666
-6.283545
-7.190992
-6.352665
-7.288970

0.189176
0.258009
0.586373
0.708497
1.288830
1.146076
-0.246963
0.339506
-0.228160
0.211685
-1.326615
-1.761629
-1.818503
-2.615295
-1.281273
-0.959805
-1.696618
-2.760956
-3.377072
-3.043279
-3.891783
-2.191189
-2.339643
-1.125995
0.517464
-0.067491
0.352044
-0.080112
1.310418
1.614788
1.843552
2.540020
1.453256
1.219318
1.918124
2.985732
3.587994
3.288601
4.139697
2.449779
2.614383
1.404048
0.364195
0.536152
0.139967
0.216452
-0.278282
-0.638975
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4.855288
5.921398
4.273026
4.557737
5.106585
6.435098
6.774651
7.265561
8.261595
6.818557
7.500157
5.520515
4.354908
5.367905
6.391792
7.118927
6.486857
7.264590
5.610895
5.726538
4.571541
2.694423
3.764714
4.074712
4.887955
3.383720
3.620923
2.413507
1.910031
2.077959
-0.052023
1.186378
1.550875
2.521914
0.693988
1.007325
-0.576385
-1.265382
-0.988764
-2.757940
-2.377794
-3.365338
-3.080500
-4.706145
-5.458606
-5.090382
-6.147723
-4.145306

-5.223840
-5.260762
-3.990405
-1.549179
-2.848117
-3.042671
-4.050991
-1.960408
-2.087566
-0.701693
0.147930
-0.494774
1.720309
0.748380
0.979522
0.188707
2.185603
2.328301
3.207118
4.171730
3.013526
3.860359
4.124881
5.458238
5.667882
6.516012
7.541742
6.260785
7.088651
4.954583
4.127747
4.824080
5.568026
6.062445
5.689323
6.242201
5.149681
5.315991
4.406553
3.308175
4.006887
4.386645
4.885735
4.161195
4.442497
3.612990
3.490058
3.205154

-0.133108
-0.349859
0.234892
0.342864
0.502575
0.938883
1.168755
1.149484
1.571732
0.738896
0.752129
0.256375
-0.345810
-0.529476
-1.456719
-1.636149
-2.153852
-2.903170
-1.841862
-2.329717
-0.909272
0.450196
-0.444872
-0.787424
-1.477710
-0.227451
-0.508394
0.745622
1.244384
1.110655
2.269440
2.286908
3.412156
3.419592
4.508444
5.393447
4.431832
5.255977
3.306042
1.950517
3.132858
4.065805
4.988324
3.819584
4.555715
2.594277
2.361442
1.646913
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Planar CgoH3o nanographene, optimized at BP86-D3/TZ2P level of theory

110
Planar nanographene SCF Energy: -3064.62905376 A.U.
C -1.271166 0.000000 0.000000
-2.719906 0.000000 0.000000
-3.344957 -1.474582 0.000000
-2.436059 -2.725573 0.000000
-0.840497 -2.586784 0.000000
-4.899694 -1.707643 0.000000
-6.027528 -0.751703 0.000000
-7.375699 -1.238507 0.000000
-8.239737 -0.611889 0.000000
-7.844840 -2.523805 0.000000
-8.912167 -2.776483 0.000000
-6.838287 -3.426039 0.000000
-7.211836 -4.432932 0.000000
-5.445773 -3.061929 0.000000
-3.138154 -4.132195 0.000000
-4.594904 -4.233050 0.000000
-5.371504 -5.444893 0.000000
-6.444549 -5.489013 0.000000
-4.824470 -6.680988 0.000000
-5.394603 -7.617994 0.000000
-3.457107 -6.631987 0.000000
-3.128159 -7.647371 0.000000
-2.577521 -5.500231 0.000000
1.028395 -0.747173 0.000000
-0.392812 -1.208951 0.000000
3.572865 -0.773155 0.000000
2.200450 -1.598721 0.000000
1.839390 -3.159078 0.000000
0.368762 -3.636914 0.000000
4.967664 -1.498456 0.000000
6.205480 -0.723793 0.000000
7.546065 -1.247720 0.000000
8.440110 -0.652694 0.000000
7.830064 -2.569281 0.000000
8.842070 -2.992219 0.000000
6.695042 -3.333354 0.000000
7.025746 -4.348167 0.000000
5.318213 -2.934751 0.000000
2.960208 -4.261481 0.000000
4.434532 -4,151033 0.000000
5.239089 -5.337300 0.000000
6.306428 -5.338224 0.000000
4.863154 -6.652882 0.000000
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5.578119
3.518515
3.228886
2.605967
0.109976
1.229231
1.145210
1.987389
-0.023908
-0.113419
-1.101326
-1.964278
-1.147696
-3.344957
-2.436059
-0.840497
-4.899694
-6.027528
-7.375699
-8.239737
-7.844840
-8.912167
-6.838287
-7.211836
-5.445773
-3.138154
-4.594904
-5.371504
-6.444549
-4.824470
-5.394603
-3.457107
-3.128159
-2.577521
1.028395
-0.392812
3.572865
2.200450
1.839390
0.368762
4.967664
6.205480
7.546065
8.440110
7.830064
8.842070
6.695042
7.025746

-7.484662
-6.791168
-7.825328
-5.678098
-5.187577
-6.125426
-7.562301
-8.228715
-8.240785
-9.333955
-7.397426
-8.025539
-5.964809
1.474582
2.725573
2.586784
1.707643
0.751703
1.238507
0.611889
2.523805
2.776483
3.426039
4.432932
3.061929
4132195
4.233050
5.444893
5.489013
6.680988
7.617994
6.631987
7.647371
5.500231
0.747173
1.208951
0.773155
1.598721
3.159078
3.636914
1.498456
0.723793
1.247720
0.652694
2.569281
2.992219
3.333354
4.348167

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
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5.318213
2.960208
4.434532
5.239089
6.306428
4.863154
5.578119
3.518515
3.228886
2.605967
0.109976
1.229231
1.145210
1.987389
-0.023908
-0.113419
-1.101326
-1.964278
-1.147696

2.934751
4.261481
4.151033
5.337300
5.338224
6.652882
7.484662
6.791168
7.825328
5.678098
5.187577
6.125426
7.562301
8.228715
8.240785
9.333955
7.397426
8.025539
5.964809

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
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