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Growth procedure

All samples have been fabricated on muscovite mica (0013tsatles by using hot wall epitaxy
(HWE).>? Immediately after cleaving, the mica substrates were teaed via a load lock to the
growth chamber providing two seperated HWE reactors egaipyth p-6P (TCI) and 6T (Sigma-
Aldrich) source material. The system is operated under kagluum (HV) conditions with a

nominal pressure of-20~% mbar. The optimized evaporation temperature for p-6P (§ Hiven
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at 240C (1900C) leading to a nominal growth rate of 3 nm/min (4.5 nm/mimj.order to avoid
temperature gradients during growth and to reduce adsbgpiecies on the surface, the substrate
has been pre-heated at 220for 30 minutes. The chosen temperature is kept constairtgitire
whole growth procedure. After depositing p-6P for 40 misu®120 nm fiber height) the sample
is automatically transfered in HV conditions to the 6T seuoven. Subsequently 6T has been

deposited.

Optics
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Figure 1: a) Upper panel: Fluorescence spectra of a film vathinally 400 nm 6T fiber thickness,
acquired at 0 (long fiber axis) and 90polarization angle of the excitation (375 nm). The blue,
green and red dashed lines represent the fitted contribafibiue (p-6P), green (interfacial 6T
submonolayer) and red (crystalline 6 T) components. Lowaep false-colour coded polarization-
wavelength spectrogram of the fluorescence intensity.intemsity lines are also displayed. b)
Polar plot of the p-6P and 6T material phases fluoresceneasity versus polarization angle of
the exciation (Solid lines represent a €fisto the experimental data).
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Figure 2: a) Upper panel: Fluorescence spectra of a film vathinally 400 nm 6T fiber thickness,
acquired at 0 (long fiber axis) and 90polarization angle of the excitation (425 nm). The red
dashed lines represent the fitted contribution of crystalBT components. Lower panel: false-
colour coded polarization-wavelength spectrogram of tharéscence intensity. Iso-intensity lines
are also displayed. b) Polar plot of the 6T material phasedkaznce intensity versus polarization
angle of the exciation (Solid lines represent a?diito the experimental data).

Fluorescence excitation spectroscopy is performed withing polarization angle of the ex-
citation laser, at 375 nm (see Figure 1) and 425 nm (see FR)ysemp wavelength. The optical
emission spectrum is decomposed in blue, green and red canf® which are attributed to
crystalline p-6P, interface 6T submonolayer and crystal6 T, respectively, using the procedure
explained in the manuscript. At 375 nm pump wavelentgh, psGfrectly photoexcited, and op-
tical emission is observed from the three material phashsreas for 425 nm wavelength pump
only 6T crystal emission is observed. We suggest that at #25he optical absorbance of a 6T
submonolayer is too small to produce a detectable greereuence signal. The polar plots of the

spectrally-integrated intensity of p-6P emission with 3ird pump wavelength and 6T emission



excited at 425 nm (in which case 6T crystals are directly pbenisitized), show that the p-6P and

6T crystals possess parallel optical absorption dipoles.

X-ray diffraction

Specular x-ray diffraction as well as x-ray diffraction edigure measurements were performed in
Schultz reflective geometfyusing Crka (A=2.29A) radiation. The used combination of the col-
limator size on the primary side and width of the slit optitth@ secondary side together with the
graphite monochromator results in an acceptance angt®d& around the fixed scattering angle
20 of the detector. Based on the observed Bragg peaks of thalapscan as well as on the direc-
tion of the poles (net plane normals) within the pole figutks,involved crystallographic phases
of the single crystalline muscovite substrate as well ashefdrganic p-6P, 6T layers could be
identified. The used muscovite substrates werg-BMiscovite with monoclinic crystal structure
and lattice constants of a=5.20A, b=9.03A, ¢=20.11A 8+95.782.4 The B-structure of sex-
iphenyl could be identified which represents the equilitrioulk structure (a=8.091A, b=5.568A,
c=26.241A ang3=98.17).° In the case of 6T the so called low-temperature polymorpti-6fT
could be identified (a =44.708A, b=7.851A, c=6.029A ghd 90.76.°

Table 1: Calculated peak positions used for XRD crystalpbic analysis

Crystal Reflex Position [A1]
Muscovite Mica (004) 1.2564
p-6P (@) 1.376

6T @411) 1.4238

Atomic for ce microscopy

Atomic force microscopy (AFM) studies of the deposited ndibers were performed using a Dig-
ital Instruments Dimension 3100 in the tapping mode. The Ad¢Hdracterization was performed

on an area of 1m? with a SiC tip. The pixel resolution was chosen with XBA.2 pixels which
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Figure 3: Pole figure measurements of a) (600) p-6P, b) ()@ TL2eflexes. Plots depicted below
(c-d) provide the corresponding stereogram with the sitedl@ositions of the mica (cross) and
organic peaks (circles p-6P, rectangles 6T).



corresponds to 19.5 nm/pixel. The zero height has beenated &y leveling the data to the min-
imum height of the whole image. Images have created by tui@tion using a MATLAB routine
followed by redering the resulting surface mesh using POYR/A.

Height histogram data has been deduced from the full aregdrpaoviding 51%512=28
datapoints. The height resolution for histogram analyasslieen chosen to 2.36 nm. The resulting
spectra have been fitted using three different peaks by asguarGauss distribution. Resulting

fitting parameters are listed in Table 2.

Table 2: Resulting parameters for AFM Height histogram

PeakNr Parameter Value o?

1 ho 10.5nm  5.049110/
I 6911.7
FWHM 19 nm
2 ho 122.6 nm
I 2265.3
FWHM 84 nm
3 ho 465.5 nm
I 861.0

FWHM 210 nm

TEM

In order to provide a proper slide for TEM analysis the sanmale been covered by a nominally
50 nm thick aluminium layer for protection purposes. Traisson electron microscopy (TEM)
measurements were carried out on a JEOL 2011 microscopek{200aB6) attached with an
OXFORD EDX-System for elemental analysis. Sample premaratith the focused ion beam
technique was carried out using a ZEISS XB 1540 Crossbeanddpositing an aluminium pro-
tection layer by thermal evaporation. An overview along pidgl cross-section is indicated in

Figure 4.
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Figure 4. a) Cross-sectional view of the prepared samphged by SEM. The bright area in the
bottom part of the image indicates the mica substrate wheyegy colored regions on top indicate
the in-situ deposited protection layer. Dark regions iatkcorganic nano-fibers. b) TEM image
of one single nano-fiber. Numbers indicate regions where Epectra have been taken. c) EDX
spectra originating from 1) aluminium protection layer 2)soovite mica substrate 3) p-6P 4) 6T



Scanning Auger

After TEM measurements the sample has been transfered tanaiag Auger microscope. The
Auger images were taken at a tilt angle 030 the 30 kV primary electron beam and°3@
the concentric hemispherical analyzer (CHA) as a good comfge between distorsion and count
rate. The primary electron beam current was set to 10 nA aadCtHA operated in constant
analyser energy (CAE) mode with a pass energy of 500 eV tdrobtaximum count rate at the
expense of energy resolution of 10eV. Each Auger image stingf 128x128 pixels with a dwell
time 50 ms per pixel. For the Al and the C image the KLL Augerkseat 1389 eV and 263 eV

were used and for the S mapping the LVV Auger peak at 146 epecsely.

Figure 5: a)-c) Original Auger images d) Iso-intensity Brdeduced from images (a-c) for carbon
(blue), sulphur (red) and aluminium (green).

For further analysis each image has been normalized to keémian intensity and the transla-
tive offset of the different images has been corrected. Bgutating iso-intensity lines of the
normalized Auger image data [80% (S), 71% (C), 55% (Al)] suip carbon and aluminium rich
regions have been deduced. Finally the resulting data hers deerlayed with the TEM image

originating from the same organic nano-fiber.
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