
Supplementary Information for:
Orientation dependence of optical activity in light scattering by

nanoparticle clusters

Atefeh Fazel-Najafabadi, 𝑎,𝑏 and Baptiste Auguié∗𝑎,𝑏

𝑎 School of Chemical and Physical Sciences, Victoria University of Wellington, PO Box 600,
Wellington 6140, New Zealand

𝑏 The MacDiarmid Institute for Advanced Materials and Nanotechnology
∗E-mail: baptiste.auguie@vuw.ac.nz

Contents

1 Dimer of Au nanorods 1

2 GoldHelix 4

3 Si chain 5

4 GoldHelix cluster description 6

5 References 8

1 Dimer of Au nanorods

Figure S1 presents the analytical orientation averaged results (solid lines) and the numerical averaging over 𝑥, 𝑦, 𝑧 incident
directions (dashed lines) for absorption, scattering, and extinction circular dichroism spectra in the “fingers crossed” dimer
configuration, with different scaling factor ( 𝑓 ). The structure comprises two identical Au spheroids with semi-axes 𝑓 .𝑎, 𝑓 .𝑏,
with nominal dimensions 𝑎 = 15 nm, 𝑐 = 40 nm, and centre-to-centre separation 𝑓 .𝑑, with 𝑑 = 100 nm. For small scaling
factors ( 𝑓 � 1), the dimer is much smaller than the wavelength and averaging over just the 3 orthogonal 𝑥, 𝑦, 𝑧 directions
provides an accurate orientation averaging. However, the accuracy suffers as the scaling factor increases beyond 𝑓 ∼ 0.8.
We also note that for small dimers, extinction is largely dominated by absorption and the circular dichroism spectrum has an
antisymmetrical line shape, very reminiscent of exciton coupling in molecular CD. For larger scaling factors, scattering
contributes more to the overall extinction CD with an increase in the intensity of the CD spectrum and a deviation from
the antisymmetric curve predicted by exciton coupling theory. The intermediate regime where absorption is on par with
scattering leads to interesting spectral profiles, such as a transition in the scattering lineshape from a monosignate band
below 𝑓 = 1.2, evolving to a bisignate band resembling more that of absorption at larger sizes1.
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Fig. S1: Absorption (red), scattering (green), and extinction (blue) circular dichroism spectra for the “fingers crossed”
dimer of Fig. 2, with different scaling factor ( 𝑓 ). The solid lines show the analytical orientation averaged results and the
dashed lines are for the average over 𝑥, 𝑦, 𝑧. Each particle in the dimer is represented as a prolate ellipsoid with semi-axes
𝑓 .𝑎 and 𝑓 .𝑐 (𝑎 = 15 nm and 𝑐 = 40 nm) and center-to-center separation 𝑓 .𝑑 (𝑑 = 100 nm).
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Fig. S2: Angular maps of the extinction CD at different wavelengths for the “fingers crossed" dimer consisting of two Au
prolate spheroids with semi-axes 𝑎 = 30 nm and 𝑏 = 80 nm, interparticle separation 𝑑 = 200 nm (scaling factor 𝑓 = 2 in
Fig. S1, corresponding to Fig. 2 of the main text), and relative orientation 𝜃 = 𝜋/4.

Figure S2 presents multiple maps of the angular pattern of extinction circular dichroism for the dimer ( 𝑓 = 2) presented
in the main text, Fig. 2. The different panels are for wavelengths spanning the spectral range 520–800 nm, showing the
evolution between the two extremes shown in the main text. Note that the colour scale is normalised to unity in each panel,
to facilite comparisons of the patterns, as the absolute intensities vary strongly across the spectrum.
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2 GoldHelix
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Fig. S3: Angular response of a GoldHelix cluster2 with 𝑁 = 40 particles (4 × 10 ribbon). Upper panels: Extinction and
scattering spectra for three perpendicular incident directions, 𝑥-axis (solid red line), 𝑦-axis (solid blue line), 𝑧-axis (solid
green line), the numerical average over the three (N.A., dashed black line), and the analytical orientation-averaged result
(A.A., solid black line). Lower panels: the corresponding results for circular dichroism. Note that the numerical and
analytical orientation averages are mostly indistinguishable, except for panel (d).

Figure S3 complements Fig. 4 (a–d) of the main text, with far-field spectra for the truncated GoldHelix instead of the full
structure. The 3D view on the right illustrates the geometry in more detail: a 4 × 10 ribbon is formed by a square array of
Au nanospheres, wrapped in a helix around a central template2. The template is not part of the electromagnetic simulations,
however its effect on optical properties is expected to be relatively weak, as it is made of silica.
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Fig. S4: Spherical harmonic analysis of the circular dichroism angular patterns shown in Fig. 4 (e,f). We use the function
sphharm from the Matlab library chebfun3,4 to compute the decomposition of the angular map into spherical harmonics.
For each harmonic degree 𝑙 we collapse the corresponding 2𝑙 + 1 orders as |𝑎𝑙 | =

∑𝑙
𝑚=−𝑙 |𝑎𝑙𝑚 |2; the result summarises the

total weight of degree 𝑙 in the pattern (higher degrees correspond to higher angular frequencies). For ease of comparison
the scale is logarithmic, and we normalise the results such as max𝑎𝑙 = 1. The two cases considered correspond to the full
GoldHelix cluster (blue triangles, 320 particles), and the truncated structure (red circles, 80 particles).
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3 Si chain

Figure S5 shows the extinction cross section of a single Si nanosphere with radius 𝑟 = 150 nm (black solid line). The
spectra ED (red dashed line) and MD (blue dashed line) refer to electric dipole and magnetic dipole contributions to the
extinction cross section, separately. It can be seen that spectra of ED and MD intersect at 𝜆 = 1208 nm corresponding to the
so called first Kerker condition.
Fig. S6 shows the normalised extinction efficiency 𝑄ext = 𝐶ext/(𝑁.𝐶ext,1) for a chain of 𝑁 = 50 Si nanospheres, where
𝐶ext,1 is the extinction cross section of a single silicon particle at 𝜆Kerker. The structure is illuminated normal to the chain
axis with a circularly polarised plane wave at 𝜆 = 1208 nm, and we vary the interparticle distance (pitch).
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Fig. S5: Extinction spectrum of a single Si nanosphere with radius 𝑟 = 150 nm in air. The total spectrum (solid black line)
is decomposed into electric dipole (ED, dashed red line) and magnetic dipole (MD, dashed blue line). A vertical dotted line
at 𝜆 = 1208 nm indicates the Kerker condition where electric dipole and magnetic dipole terms are equal.
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Fig. S6: Extinction efficiency at 𝜆 = 𝜆Kerker = 1208 nm for a chain of 𝑁 = 50 silicon nanospheres as a function of
pitch/𝜆Kerker. The chain is illuminated with circular polarisation at normal incidence.
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4 GoldHelix cluster description

The following listing contains the cartesian positions of the 320 Au nanospheres used in the GoldHelix model of Fig. 4 of
the main text.
material x y z radius
Au 1.732050808e+01 1.000000000e+01 -2.139583333e+02 5
Au 1.000000000e+01 1.732050808e+01 -2.085416667e+02 5
Au 1.224646799e-15 2.000000000e+01 -2.031250000e+02 5
Au -1.000000000e+01 1.732050808e+01 -1.977083333e+02 5
Au -1.732050808e+01 1.000000000e+01 -1.922916667e+02 5
Au -2.000000000e+01 2.449293598e-15 -1.868750000e+02 5
Au -1.732050808e+01 -1.000000000e+01 -1.814583333e+02 5
Au -1.000000000e+01 -1.732050808e+01 -1.760416667e+02 5
Au -3.673940397e-15 -2.000000000e+01 -1.706250000e+02 5
Au 1.000000000e+01 -1.732050808e+01 -1.652083333e+02 5
Au 1.732050808e+01 -1.000000000e+01 -1.597916667e+02 5
Au 2.000000000e+01 -4.898587197e-15 -1.543750000e+02 5
Au 1.732050808e+01 1.000000000e+01 -1.489583333e+02 5
Au 1.000000000e+01 1.732050808e+01 -1.435416667e+02 5
Au 2.388680239e-14 2.000000000e+01 -1.381250000e+02 5
Au -1.000000000e+01 1.732050808e+01 -1.327083333e+02 5
Au -1.732050808e+01 1.000000000e+01 -1.272916667e+02 5
Au -2.000000000e+01 7.347880795e-15 -1.218750000e+02 5
Au -1.732050808e+01 -1.000000000e+01 -1.164583333e+02 5
Au -1.000000000e+01 -1.732050808e+01 -1.110416667e+02 5
Au -8.572527594e-15 -2.000000000e+01 -1.056250000e+02 5
Au 1.000000000e+01 -1.732050808e+01 -1.002083333e+02 5
Au 1.732050808e+01 -1.000000000e+01 -9.479166667e+01 5
Au 2.000000000e+01 -9.797174393e-15 -8.937500000e+01 5
Au 1.732050808e+01 1.000000000e+01 -8.395833333e+01 5
Au 1.000000000e+01 1.732050808e+01 -7.854166667e+01 5
Au 4.654895798e-14 2.000000000e+01 -7.312500000e+01 5
Au -1.000000000e+01 1.732050808e+01 -6.770833333e+01 5
Au -1.732050808e+01 1.000000000e+01 -6.229166667e+01 5
Au -2.000000000e+01 4.777360478e-14 -5.687500000e+01 5
Au -1.732050808e+01 -1.000000000e+01 -5.145833333e+01 5
Au -1.000000000e+01 -1.732050808e+01 -4.604166667e+01 5
Au -4.899825158e-14 -2.000000000e+01 -4.062500000e+01 5
Au 1.000000000e+01 -1.732050808e+01 -3.520833333e+01 5
Au 1.732050808e+01 -1.000000000e+01 -2.979166667e+01 5
Au 2.000000000e+01 -1.469576159e-14 -2.437500000e+01 5
Au 1.732050808e+01 1.000000000e+01 -1.895833333e+01 5
Au 1.000000000e+01 1.732050808e+01 -1.354166667e+01 5
Au 5.144754518e-14 2.000000000e+01 -8.125000000e+00 5
Au -1.000000000e+01 1.732050808e+01 -2.708333333e+00 5
Au -1.732050808e+01 1.000000000e+01 2.708333333e+00 5
Au -2.000000000e+01 1.714505519e-14 8.125000000e+00 5
Au -1.732050808e+01 -1.000000000e+01 1.354166667e+01 5
Au -1.000000000e+01 -1.732050808e+01 1.895833333e+01 5
Au -5.389683878e-14 -2.000000000e+01 2.437500000e+01 5
Au 1.000000000e+01 -1.732050808e+01 2.979166667e+01 5
Au 1.732050808e+01 -1.000000000e+01 3.520833333e+01 5
Au 2.000000000e+01 -1.959434879e-14 4.062500000e+01 5
Au 1.732050808e+01 1.000000000e+01 4.604166667e+01 5
Au 1.000000000e+01 1.732050808e+01 5.145833333e+01 5
Au 5.634613237e-14 2.000000000e+01 5.687500000e+01 5
Au -1.000000000e+01 1.732050808e+01 6.229166667e+01 5
Au -1.732050808e+01 1.000000000e+01 6.770833333e+01 5
Au -2.000000000e+01 9.309791596e-14 7.312500000e+01 5
Au -1.732050808e+01 -1.000000000e+01 7.854166667e+01 5
Au -1.000000000e+01 -1.732050808e+01 8.395833333e+01 5
Au -5.879542597e-14 -2.000000000e+01 8.937500000e+01 5
Au 1.000000000e+01 -1.732050808e+01 9.479166667e+01 5
Au 1.732050808e+01 -1.000000000e+01 1.002083333e+02 5
Au 2.000000000e+01 -9.554720956e-14 1.056250000e+02 5
Au 1.732050808e+01 1.000000000e+01 1.110416667e+02 5
Au 1.000000000e+01 1.732050808e+01 1.164583333e+02 5
Au 1.322989931e-13 2.000000000e+01 1.218750000e+02 5
Au -1.000000000e+01 1.732050808e+01 1.272916667e+02 5
Au -1.732050808e+01 1.000000000e+01 1.327083333e+02 5
Au -2.000000000e+01 9.799650316e-14 1.381250000e+02 5
Au -1.732050808e+01 -1.000000000e+01 1.435416667e+02 5
Au -1.000000000e+01 -1.732050808e+01 1.489583333e+02 5
Au -6.369401317e-14 -2.000000000e+01 1.543750000e+02 5
Au 1.000000000e+01 -1.732050808e+01 1.597916667e+02 5
Au 1.732050808e+01 -1.000000000e+01 1.652083333e+02 5
Au 2.000000000e+01 -2.939152318e-14 1.706250000e+02 5
Au 1.732050808e+01 1.000000000e+01 1.760416667e+02 5
Au 1.000000000e+01 1.732050808e+01 1.814583333e+02 5
Au 1.371975803e-13 2.000000000e+01 1.868750000e+02 5
Au -1.000000000e+01 1.732050808e+01 1.922916667e+02 5
Au -1.732050808e+01 1.000000000e+01 1.977083333e+02 5
Au -2.000000000e+01 1.028950904e-13 2.031250000e+02 5
Au -1.732050808e+01 -1.000000000e+01 2.085416667e+02 5
Au -1.000000000e+01 -1.732050808e+01 2.139583333e+02 5
Au 1.914252577e+01 5.793419313e+00 -2.026997755e+02 5
Au 1.368120395e+01 1.458851118e+01 -1.972831088e+02 5
Au 4.554014583e+00 1.947462326e+01 -1.918664421e+02 5
Au -5.793419313e+00 1.914252577e+01 -1.864497755e+02 5
Au -1.458851118e+01 1.368120395e+01 -1.810331088e+02 5
Au -1.947462326e+01 4.554014583e+00 -1.756164421e+02 5
Au -1.914252577e+01 -5.793419313e+00 -1.701997755e+02 5
Au -1.368120395e+01 -1.458851118e+01 -1.647831088e+02 5
Au -4.554014583e+00 -1.947462326e+01 -1.593664421e+02 5
Au 5.793419313e+00 -1.914252577e+01 -1.539497755e+02 5
Au 1.458851118e+01 -1.368120395e+01 -1.485331088e+02 5
Au 1.947462326e+01 -4.554014583e+00 -1.431164421e+02 5
Au 1.914252577e+01 5.793419313e+00 -1.376997755e+02 5
Au 1.368120395e+01 1.458851118e+01 -1.322831088e+02 5
Au 4.554014583e+00 1.947462326e+01 -1.268664421e+02 5
Au -5.793419313e+00 1.914252577e+01 -1.214497755e+02 5
Au -1.458851118e+01 1.368120395e+01 -1.160331088e+02 5
Au -1.947462326e+01 4.554014583e+00 -1.106164421e+02 5
Au -1.914252577e+01 -5.793419313e+00 -1.051997755e+02 5
Au -1.368120395e+01 -1.458851118e+01 -9.978310881e+01 5
Au -4.554014583e+00 -1.947462326e+01 -9.436644214e+01 5
Au 5.793419313e+00 -1.914252577e+01 -8.894977547e+01 5
Au 1.458851118e+01 -1.368120395e+01 -8.353310881e+01 5
Au 1.947462326e+01 -4.554014583e+00 -7.811644214e+01 5
Au 1.914252577e+01 5.793419313e+00 -7.269977547e+01 5
Au 1.368120395e+01 1.458851118e+01 -6.728310881e+01 5
Au 4.554014583e+00 1.947462326e+01 -6.186644214e+01 5
Au -5.793419313e+00 1.914252577e+01 -5.644977547e+01 5
Au -1.458851118e+01 1.368120395e+01 -5.103310881e+01 5
Au -1.947462326e+01 4.554014583e+00 -4.561644214e+01 5
Au -1.914252577e+01 -5.793419313e+00 -4.019977547e+01 5
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Au -1.368120395e+01 -1.458851118e+01 -3.478310881e+01 5
Au -4.554014583e+00 -1.947462326e+01 -2.936644214e+01 5
Au 5.793419313e+00 -1.914252577e+01 -2.394977547e+01 5
Au 1.458851118e+01 -1.368120395e+01 -1.853310881e+01 5
Au 1.947462326e+01 -4.554014583e+00 -1.311644214e+01 5
Au 1.914252577e+01 5.793419313e+00 -7.699775475e+00 5
Au 1.368120395e+01 1.458851118e+01 -2.283108808e+00 5
Au 4.554014583e+00 1.947462326e+01 3.133557859e+00 5
Au -5.793419313e+00 1.914252577e+01 8.550224525e+00 5
Au -1.458851118e+01 1.368120395e+01 1.396689119e+01 5
Au -1.947462326e+01 4.554014583e+00 1.938355786e+01 5
Au -1.914252577e+01 -5.793419313e+00 2.480022453e+01 5
Au -1.368120395e+01 -1.458851118e+01 3.021689119e+01 5
Au -4.554014583e+00 -1.947462326e+01 3.563355786e+01 5
Au 5.793419313e+00 -1.914252577e+01 4.105022453e+01 5
Au 1.458851118e+01 -1.368120395e+01 4.646689119e+01 5
Au 1.947462326e+01 -4.554014583e+00 5.188355786e+01 5
Au 1.914252577e+01 5.793419313e+00 5.730022453e+01 5
Au 1.368120395e+01 1.458851118e+01 6.271689119e+01 5
Au 4.554014583e+00 1.947462326e+01 6.813355786e+01 5
Au -5.793419313e+00 1.914252577e+01 7.355022453e+01 5
Au -1.458851118e+01 1.368120395e+01 7.896689119e+01 5
Au -1.947462326e+01 4.554014583e+00 8.438355786e+01 5
Au -1.914252577e+01 -5.793419313e+00 8.980022453e+01 5
Au -1.368120395e+01 -1.458851118e+01 9.521689119e+01 5
Au -4.554014583e+00 -1.947462326e+01 1.006335579e+02 5
Au 5.793419313e+00 -1.914252577e+01 1.060502245e+02 5
Au 1.458851118e+01 -1.368120395e+01 1.114668912e+02 5
Au 1.947462326e+01 -4.554014583e+00 1.168835579e+02 5
Au 1.914252577e+01 5.793419313e+00 1.223002245e+02 5
Au 1.368120395e+01 1.458851118e+01 1.277168912e+02 5
Au 4.554014583e+00 1.947462326e+01 1.331335579e+02 5
Au -5.793419313e+00 1.914252577e+01 1.385502245e+02 5
Au -1.458851118e+01 1.368120395e+01 1.439668912e+02 5
Au -1.947462326e+01 4.554014583e+00 1.493835579e+02 5
Au -1.914252577e+01 -5.793419313e+00 1.548002245e+02 5
Au -1.368120395e+01 -1.458851118e+01 1.602168912e+02 5
Au -4.554014583e+00 -1.947462326e+01 1.656335579e+02 5
Au 5.793419313e+00 -1.914252577e+01 1.710502245e+02 5
Au 1.458851118e+01 -1.368120395e+01 1.764668912e+02 5
Au 1.947462326e+01 -4.554014583e+00 1.818835579e+02 5
Au 1.914252577e+01 5.793419313e+00 1.873002245e+02 5
Au 1.368120395e+01 1.458851118e+01 1.927168912e+02 5
Au 4.554014583e+00 1.947462326e+01 1.981335579e+02 5
Au -5.793419313e+00 1.914252577e+01 2.035502245e+02 5
Au -1.458851118e+01 1.368120395e+01 2.089668912e+02 5
Au -1.947462326e+01 4.554014583e+00 2.143835579e+02 5
Au -1.914252577e+01 -5.793419313e+00 2.198002245e+02 5
Au -1.368120395e+01 -1.458851118e+01 2.252168912e+02 5
Au 1.995883968e+01 1.282465851e+00 -1.914412176e+02 5
Au 1.664362927e+01 1.109006785e+01 -1.860245509e+02 5
Au 8.868771833e+00 1.792609512e+01 -1.806078843e+02 5
Au -1.282465851e+00 1.995883968e+01 -1.751912176e+02 5
Au -1.109006785e+01 1.664362927e+01 -1.697745509e+02 5
Au -1.792609512e+01 8.868771833e+00 -1.643578843e+02 5
Au -1.995883968e+01 -1.282465851e+00 -1.589412176e+02 5
Au -1.664362927e+01 -1.109006785e+01 -1.535245509e+02 5
Au -8.868771833e+00 -1.792609512e+01 -1.481078843e+02 5
Au 1.282465851e+00 -1.995883968e+01 -1.426912176e+02 5
Au 1.109006785e+01 -1.664362927e+01 -1.372745509e+02 5
Au 1.792609512e+01 -8.868771833e+00 -1.318578843e+02 5
Au 1.995883968e+01 1.282465851e+00 -1.264412176e+02 5
Au 1.664362927e+01 1.109006785e+01 -1.210245509e+02 5
Au 8.868771833e+00 1.792609512e+01 -1.156078843e+02 5
Au -1.282465851e+00 1.995883968e+01 -1.101912176e+02 5
Au -1.109006785e+01 1.664362927e+01 -1.047745509e+02 5
Au -1.792609512e+01 8.868771833e+00 -9.935788428e+01 5
Au -1.995883968e+01 -1.282465851e+00 -9.394121762e+01 5
Au -1.664362927e+01 -1.109006785e+01 -8.852455095e+01 5
Au -8.868771833e+00 -1.792609512e+01 -8.310788428e+01 5
Au 1.282465851e+00 -1.995883968e+01 -7.769121762e+01 5
Au 1.109006785e+01 -1.664362927e+01 -7.227455095e+01 5
Au 1.792609512e+01 -8.868771833e+00 -6.685788428e+01 5
Au 1.995883968e+01 1.282465851e+00 -6.144121762e+01 5
Au 1.664362927e+01 1.109006785e+01 -5.602455095e+01 5
Au 8.868771833e+00 1.792609512e+01 -5.060788428e+01 5
Au -1.282465851e+00 1.995883968e+01 -4.519121762e+01 5
Au -1.109006785e+01 1.664362927e+01 -3.977455095e+01 5
Au -1.792609512e+01 8.868771833e+00 -3.435788428e+01 5
Au -1.995883968e+01 -1.282465851e+00 -2.894121762e+01 5
Au -1.664362927e+01 -1.109006785e+01 -2.352455095e+01 5
Au -8.868771833e+00 -1.792609512e+01 -1.810788428e+01 5
Au 1.282465851e+00 -1.995883968e+01 -1.269121762e+01 5
Au 1.109006785e+01 -1.664362927e+01 -7.274550949e+00 5
Au 1.792609512e+01 -8.868771833e+00 -1.857884283e+00 5
Au 1.995883968e+01 1.282465851e+00 3.558782384e+00 5
Au 1.664362927e+01 1.109006785e+01 8.975449051e+00 5
Au 8.868771833e+00 1.792609512e+01 1.439211572e+01 5
Au -1.282465851e+00 1.995883968e+01 1.980878238e+01 5
Au -1.109006785e+01 1.664362927e+01 2.522544905e+01 5
Au -1.792609512e+01 8.868771833e+00 3.064211572e+01 5
Au -1.995883968e+01 -1.282465851e+00 3.605878238e+01 5
Au -1.664362927e+01 -1.109006785e+01 4.147544905e+01 5
Au -8.868771833e+00 -1.792609512e+01 4.689211572e+01 5
Au 1.282465851e+00 -1.995883968e+01 5.230878238e+01 5
Au 1.109006785e+01 -1.664362927e+01 5.772544905e+01 5
Au 1.792609512e+01 -8.868771833e+00 6.314211572e+01 5
Au 1.995883968e+01 1.282465851e+00 6.855878238e+01 5
Au 1.664362927e+01 1.109006785e+01 7.397544905e+01 5
Au 8.868771833e+00 1.792609512e+01 7.939211572e+01 5
Au -1.282465851e+00 1.995883968e+01 8.480878238e+01 5
Au -1.109006785e+01 1.664362927e+01 9.022544905e+01 5
Au -1.792609512e+01 8.868771833e+00 9.564211572e+01 5
Au -1.995883968e+01 -1.282465851e+00 1.010587824e+02 5
Au -1.664362927e+01 -1.109006785e+01 1.064754491e+02 5
Au -8.868771833e+00 -1.792609512e+01 1.118921157e+02 5
Au 1.282465851e+00 -1.995883968e+01 1.173087824e+02 5
Au 1.109006785e+01 -1.664362927e+01 1.227254491e+02 5
Au 1.792609512e+01 -8.868771833e+00 1.281421157e+02 5
Au 1.995883968e+01 1.282465851e+00 1.335587824e+02 5
Au 1.664362927e+01 1.109006785e+01 1.389754491e+02 5
Au 8.868771833e+00 1.792609512e+01 1.443921157e+02 5
Au -1.282465851e+00 1.995883968e+01 1.498087824e+02 5
Au -1.109006785e+01 1.664362927e+01 1.552254491e+02 5
Au -1.792609512e+01 8.868771833e+00 1.606421157e+02 5
Au -1.995883968e+01 -1.282465851e+00 1.660587824e+02 5
Au -1.664362927e+01 -1.109006785e+01 1.714754491e+02 5
Au -8.868771833e+00 -1.792609512e+01 1.768921157e+02 5
Au 1.282465851e+00 -1.995883968e+01 1.823087824e+02 5
Au 1.109006785e+01 -1.664362927e+01 1.877254491e+02 5
Au 1.792609512e+01 -8.868771833e+00 1.931421157e+02 5
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Au 1.995883968e+01 1.282465851e+00 1.985587824e+02 5
Au 1.664362927e+01 1.109006785e+01 2.039754491e+02 5
Au 8.868771833e+00 1.792609512e+01 2.093921157e+02 5
Au -1.282465851e+00 1.995883968e+01 2.148087824e+02 5
Au -1.109006785e+01 1.664362927e+01 2.202254491e+02 5
Au -1.792609512e+01 8.868771833e+00 2.256421157e+02 5
Au -1.995883968e+01 -1.282465851e+00 2.310587824e+02 5
Au -1.664362927e+01 -1.109006785e+01 2.364754491e+02 5
Au 1.972656258e+01 -3.295865383e+00 -1.801826598e+02 5
Au 1.873163702e+01 7.008978143e+00 -1.747659931e+02 5
Au 1.271758444e+01 1.543577164e+01 -1.693493264e+02 5
Au 3.295865383e+00 1.972656258e+01 -1.639326598e+02 5
Au -7.008978143e+00 1.873163702e+01 -1.585159931e+02 5
Au -1.543577164e+01 1.271758444e+01 -1.530993264e+02 5
Au -1.972656258e+01 3.295865383e+00 -1.476826598e+02 5
Au -1.873163702e+01 -7.008978143e+00 -1.422659931e+02 5
Au -1.271758444e+01 -1.543577164e+01 -1.368493264e+02 5
Au -3.295865383e+00 -1.972656258e+01 -1.314326598e+02 5
Au 7.008978143e+00 -1.873163702e+01 -1.260159931e+02 5
Au 1.543577164e+01 -1.271758444e+01 -1.205993264e+02 5
Au 1.972656258e+01 -3.295865383e+00 -1.151826598e+02 5
Au 1.873163702e+01 7.008978143e+00 -1.097659931e+02 5
Au 1.271758444e+01 1.543577164e+01 -1.043493264e+02 5
Au 3.295865383e+00 1.972656258e+01 -9.893265976e+01 5
Au -7.008978143e+00 1.873163702e+01 -9.351599309e+01 5
Au -1.543577164e+01 1.271758444e+01 -8.809932642e+01 5
Au -1.972656258e+01 3.295865383e+00 -8.268265976e+01 5
Au -1.873163702e+01 -7.008978143e+00 -7.726599309e+01 5
Au -1.271758444e+01 -1.543577164e+01 -7.184932642e+01 5
Au -3.295865383e+00 -1.972656258e+01 -6.643265976e+01 5
Au 7.008978143e+00 -1.873163702e+01 -6.101599309e+01 5
Au 1.543577164e+01 -1.271758444e+01 -5.559932642e+01 5
Au 1.972656258e+01 -3.295865383e+00 -5.018265976e+01 5
Au 1.873163702e+01 7.008978143e+00 -4.476599309e+01 5
Au 1.271758444e+01 1.543577164e+01 -3.934932642e+01 5
Au 3.295865383e+00 1.972656258e+01 -3.393265976e+01 5
Au -7.008978143e+00 1.873163702e+01 -2.851599309e+01 5
Au -1.543577164e+01 1.271758444e+01 -2.309932642e+01 5
Au -1.972656258e+01 3.295865383e+00 -1.768265976e+01 5
Au -1.873163702e+01 -7.008978143e+00 -1.226599309e+01 5
Au -1.271758444e+01 -1.543577164e+01 -6.849326424e+00 5
Au -3.295865383e+00 -1.972656258e+01 -1.432659758e+00 5
Au 7.008978143e+00 -1.873163702e+01 3.984006909e+00 5
Au 1.543577164e+01 -1.271758444e+01 9.400673576e+00 5
Au 1.972656258e+01 -3.295865383e+00 1.481734024e+01 5
Au 1.873163702e+01 7.008978143e+00 2.023400691e+01 5
Au 1.271758444e+01 1.543577164e+01 2.565067358e+01 5
Au 3.295865383e+00 1.972656258e+01 3.106734024e+01 5
Au -7.008978143e+00 1.873163702e+01 3.648400691e+01 5
Au -1.543577164e+01 1.271758444e+01 4.190067358e+01 5
Au -1.972656258e+01 3.295865383e+00 4.731734024e+01 5
Au -1.873163702e+01 -7.008978143e+00 5.273400691e+01 5
Au -1.271758444e+01 -1.543577164e+01 5.815067358e+01 5
Au -3.295865383e+00 -1.972656258e+01 6.356734024e+01 5
Au 7.008978143e+00 -1.873163702e+01 6.898400691e+01 5
Au 1.543577164e+01 -1.271758444e+01 7.440067358e+01 5
Au 1.972656258e+01 -3.295865383e+00 7.981734024e+01 5
Au 1.873163702e+01 7.008978143e+00 8.523400691e+01 5
Au 1.271758444e+01 1.543577164e+01 9.065067358e+01 5
Au 3.295865383e+00 1.972656258e+01 9.606734024e+01 5
Au -7.008978143e+00 1.873163702e+01 1.014840069e+02 5
Au -1.543577164e+01 1.271758444e+01 1.069006736e+02 5
Au -1.972656258e+01 3.295865383e+00 1.123173402e+02 5
Au -1.873163702e+01 -7.008978143e+00 1.177340069e+02 5
Au -1.271758444e+01 -1.543577164e+01 1.231506736e+02 5
Au -3.295865383e+00 -1.972656258e+01 1.285673402e+02 5
Au 7.008978143e+00 -1.873163702e+01 1.339840069e+02 5
Au 1.543577164e+01 -1.271758444e+01 1.394006736e+02 5
Au 1.972656258e+01 -3.295865383e+00 1.448173402e+02 5
Au 1.873163702e+01 7.008978143e+00 1.502340069e+02 5
Au 1.271758444e+01 1.543577164e+01 1.556506736e+02 5
Au 3.295865383e+00 1.972656258e+01 1.610673402e+02 5
Au -7.008978143e+00 1.873163702e+01 1.664840069e+02 5
Au -1.543577164e+01 1.271758444e+01 1.719006736e+02 5
Au -1.972656258e+01 3.295865383e+00 1.773173402e+02 5
Au -1.873163702e+01 -7.008978143e+00 1.827340069e+02 5
Au -1.271758444e+01 -1.543577164e+01 1.881506736e+02 5
Au -3.295865383e+00 -1.972656258e+01 1.935673402e+02 5
Au 7.008978143e+00 -1.873163702e+01 1.989840069e+02 5
Au 1.543577164e+01 -1.271758444e+01 2.044006736e+02 5
Au 1.972656258e+01 -3.295865383e+00 2.098173402e+02 5
Au 1.873163702e+01 7.008978143e+00 2.152340069e+02 5
Au 1.271758444e+01 1.543577164e+01 2.206506736e+02 5
Au 3.295865383e+00 1.972656258e+01 2.260673402e+02 5
Au -7.008978143e+00 1.873163702e+01 2.314840069e+02 5
Au -1.543577164e+01 1.271758444e+01 2.369006736e+02 5
Au -1.972656258e+01 3.295865383e+00 2.423173402e+02 5
Au -1.873163702e+01 -7.008978143e+00 2.477340069e+02 5
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