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1. Photoluminescence (PL)

5 nm of titanium and 150 nm of nickel were deposited on a 200 nm SiO,-on-Si (100) wafer substrate
by the electron beam evaporation technique in a clean room. A suspension of 1 (Tetramethyl-
Bis(ethylenedithio)-Tetrathiafulvalene, the relevant structure is shown in the main manuscript)
crystals (0.4 mM) has been prepared in ethanol and mixed with a hexane suspension of CdSe@CdS
QDs. QDs were uniformly spincast from a suspension of 1 crystals mixed with the QDs suspension
in hexane from a dilute solution to yield eventually an average concentration in between 1 to 3 ML.
After ultrasonication, the resulting mixture was dropcasted on the clean Ni(150 nm)/Ti(5 nm) surface
(Figure S1). QD light emitters were photoexcited above the relevant bandgap by using a linearly
polarized pulsed laser source operating at ~3 eV (405 nm). The degree of circular polarization of the
photoluminescence emission from the quantum dots was resolved using a Wollaston prism in the
detection beampath prior to spectral characterization. Individual quantum dot emitters were spotted

exploiting widefield illumination imaging.
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Figure S1. a) Circularly polarized luminescence (CPL) sample schematic representation: the sphere
on top represents the QD, standing on top of the enantiopure 1 crystal (represented as a spring-helix),
the substrate is nickel. b) Schematic of optical setup for the measurement of circular polarization-
resolved photoluminescence emission. In order, the acronyms stand for:OBJ = objective, LP = linear
polarizer; DM = dichroic mirror; QWP = quarter-wave plate; WP = Wollaston prism. c¢) Control
measurement of bare QDs on cover slip in the absence of a chiral system. Here, the PL data shows

no degree of circularly polarized emission.

As evidence of the CISS effect, the influence of chirality on the variation of the degree of circular
polarization (DCP) of photoluminescence from single emitters was analyzed, magnetizing the Ni
surface out-of-plane and in-plane respectively, and collecting in this way polarization-resolved PL

measurements. As supposed, the effect of magnetization on the DCP switched in the two cases.

2. Ni substrate characterization



Snm Titanium and 150nm Nickel was deposited on a 200nm SiO,-on-Si (100) wafer substrate using
e-beam evaporation in a clean room. Figure S2 shows the morphology of the Ni substrate used in this

work. Mean roughness calculated: 106.1 pm
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S2. Topographic map of Nickel substrate.

3. Electrochemistry results

In Figure S3 it is reported the cyclic voltammetry (CV) of 1 in a solution of ACN with TBATFB
0.1M. Both enantiomers have similar behavior. CV shows a first peak couple at 0.49 - 0.57 V, where
the small separation in potential indicates a fully reversible reaction. A second peak couple is at 0.76-
0.90V, since they are more distant in potential the process is less reversible; the third process shows
a clear peak in oxidation at 1.20 V and only a shoulder at 1.08 V in the more positive potential domain

(oxidation regime) part of the voltammetry, indicating a non-reversible process.
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Fig.S3 Cyclic voltammetry of 1, 5 mM concentration, in 0.1M TBATFB in ACN solution. Glassy
carbon is the working electrode, a Pt sheet the counter electrode, Ag/AgCl/KCI the reference

electrode, 50 mV s7! is the potential scan rate.



4. CD and UV-Vis Spectra

Circular dichroism spectra of the two enantiomers are shown in Fig.S4. Both curves have a peak at
225 nm and they are equal to zero at 253 nm, while the other peak is at 275 nm and 273 nm for (S)-1
and (R)-1 respectively.
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Fig.S4 Circular dichroism of (S)-1 (black line) and (R)-1 (red line), in ACN solution.

The electronic spectra of 1 (Fig.S5A) show for both enantiomers a strong absorption at 223 nm, and
an additional peak at 304 nm with a shoulder at 347 nm. These data are in good agreement whit the
results of theoretical calculation (Fig.S5B). Considering that the solvent was not taken into account,

the latter showed peaks at 258 nm, 309 nm and a shoulder at 359 nm.
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Fig.S5 a) UVvis spectra of 1 in ACN solution. b) Theoretical spectra of 1.



5. InfraRed Spectra

GA-FT-IR spectrum of 1 pristine is shown in Fig.Se6.
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Fig.S6 a) GA-FT-IR spectra recorded for pristine 1 in the 2000 — 700 cm™' wavenumber range,
dropcast on a Pt surface from a 5 mM solution of enantiopure 1 in DCM. b) Theoretical calculation

of the IR spectra of 1.
6. Micro Raman Spectra

Micro Raman spectrum of 1 pristine is shown in Fig.S7A. The experimental spectrum is in good

agreement whit the results of theoretical calculation, shown in Fig.S7B.
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Fig.S7 a) microRaman spectrum recorded at 785 nm, for pristine 1 dropcasted on a platinum surface.
b) theoretical calculation of the microRaman spectra of 1.

7. Theoretical calculations

Theoretical calculations are carried out at the semiempirical level of the theory, PM6 Hamiltonian.
The choice of a semiempirical Hamiltonian (i.e. only valence electrons enter explicitly in the

calculations, while core electrons are essentially treated as a core potential) is due to the large number



of centers involved in the cluster (determined by the physical dimension of the QD), in addition both
cadmium and selenium need to account for relativistic effects in the Hamiltonian. In addition, the
rigorous calculation of emission spectra would imply to know the nature of the emitting electronic
state, and also take into account its geometrical optimization (the electronic excitation can be
approximate as a Frank-Condon process, so that the final excited state geometry does not correspond

to the equilibrium one, please compare Figure S8) with the relevant geometrical excited state

relaxation.!
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Figure S8. Schematic representation of a Franck-Condon transition. Black and red curves represent
the ground and first excited state, respectively. The blue arrow represents the vertical transition from
the ground state to the excited states, the latter in general is characterized by a different equilibrium
geometry with respect to that of the ground state.

Details of the approximations and of the level of the theory are here listed in detail.

1) In QM calculations both Cd and Se are considered as heavy atoms, because of their large atomic
number. Thus, due to the rather large number and nature of the atoms involved in the simulation of
the QD: 1 cluster a rigorous ab-initio all electrons approach has to be ruled out. To keep computational
costs (time) into reasonable limits, the semi-empirical PM6 Hamiltonian was selected. The latter
proved to be effective in the calculation of structural and electronic properties of a wide range of

organic and inorganic crystalline solids.?

2) The cadmium selenide slab dimensions, Cd;¢Se;¢, were selected based on the theoretical results of
ref.3 The Cd;¢Sesgeometrical coordinates are obtained by the experimental solid state X-ray analysis
results,* see the 9016056.cif file, from crystal open database archive (COD:

https://www.crystallography.net/cod/), Figure S9. An approximation in QM calculations concerns the

geometrical coordinates of the Cd;¢Se ¢, which are kept fixed, so to maintain the basic structure of

the crystal. Finally, the Cd;sSe;¢ slab is assumed to be representative of the electronic properties of
the QD.


https://www.crystallography.net/cod/
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Figure S9. CdSe crystal 2x2x2 supercell representation, 9016056.cif file.*

3) The QD: CdSe;¢ cluster geometry is then obtained by a full optimization of the geometrical
coordinates of 1, including the intermolecular 1 to QD distance and angle of interaction. The Cd;gSe;s
geometry is maintained fixed. This approach also allowed to determine the intermolecular energy
interaction between QD and 1 in the cluster, which is found just slightly smaller than the experimental

one.>

a) Cd;sSei6-(S)-1, singlet b) Cd6Seq6-(S)-1, quintet

Figure S10. a) Cd;sSeq6:(5)-1 cluster molecular structure, singlet electronic state, obtained after PM6
geometrical optimization. b) Cd;sSe;4:(S)-1 cluster molecular structure, quintet electronic state,
obtained after PM6 geometrical optimization. Colour code used for the atoms is yellow for sulphur,
turquoise for carbon, grey for hydrogen, bright yellow larger sphere for cadmium and brown larger
sphere for selenium.

Cd;6Se6-(S)-1 cartesian coordinates following PM6 partial optimization, singlet, triplet and quintet

electronic states.

Figure S10a cartesian coordinates Cd;¢Se;6-(5)-1 singlet PM6 partial optimization:

cd -4.953685000 -0.997899000 -2.106040000
Se -2.318580000 -1.178540000 -2.112395000
cd -1.287298000 1.238161000 -2.162582000

Se 1.347806000 1.057520000 -2.168938000
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Figure 4a (main manuscript) cartesian coordinates Cd;¢Se;6-(S)-1 singlet PM6 partial optimization:
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Figure S10b cartesian coordinates Cd168616 -(S)-1 quintet PM6 partial optimization:
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Figure S11. Theoretically calculated CD emission (luminescence) spectrum, rotational strength of
Cd;6Sei6:(S)-1, triplet state.
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Figure S12. Cd;¢Se6:(S)-1 triplet state, the shape of molecular orbitals MOs involved with the higher
weight in the 635.0 nm electronic transition are shown: molecular orbital number 120 and 128 (alpha),
123 and 128 (beta), noting that MOs 123 and 124 are the HOMO and LUMO. In particular single



particle electronic transitions are: 120A—128A (0.17517), 123B 1288 (0'17182), where
numbers in parenthesis are the weight of the transition in the overall 635.0 nm excitation.
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