Configurable laterally stacked 2D layered fullerene C60-graphene system with precise spatialization
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Figure S1. (a) Schematic diagram of the complete fabrication process. CWL: Continuous Wave Laser; L1/L2: Lens; M1/M2: Mirror; A: Aperture; ES: Electronic shutter; BS: Beam Splitter; F: Filter; OL: Objective Lens.  (b) Absorbance spectra of major components in precursor polymer composite such as cresol novolac resin and photoactive component diazonaphthoquinone. (c) Raman spectra of fabricated patterns at various power along with scanning electron microscopy image (SEM) images. Scale bar: 10 µm. The green circle spot indicates the recorded spot area. (d) Raman spectra of the fabricated pattern at 30 mW power, with deconvoluted spectra used for ratio calculation. (e) X-ray diffraction (XRD) pattern of the fabricated pattern at 30 mW power. Observed and calculated plot obtained from Rietveld refinement. The black line is an experimental XRD pattern and the yellow line is a calculated XRD profile. The short blue and red vertical dotted lines below the pattern mark are the position of the Bragg reflections of 2D C60 and Graphene, respectively. The bottom blue profile is the difference between the observed and calculated intensity.  Table: Calculated % ratio of 2D C60-graphene.
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[bookmark: _GoBack]Figure S2. Calculation of the threshold power density based on a Gaussian profile for incident power at 30, 45, 60 mW and the corresponding SEM image fabricated by 30 mW laser irradiation. Inset: Table of solidification threshold value respect to the scanning speed observed in the experiments.  The Gaussian distribution of power density ‘F’ with respect to the radius ‘r’is calculated as in the following, 
F=；and 
P
Where P is the power measured before the laser beam entering into the microscope in mW. D (1/e²) is the diameter of the focal spot which is measured  to be ~7.2 μm by CCD.
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Figure S3. (a-g) The electronic band structure of the 2D C60-graphene hybrid system produced at various power (18 mW-36 mW) measured by the ultraviolet photoelectron spectroscopy (UPS) and inverse photoelectron spectroscopy (IPES) experiments. (h) FT-IR spectra of initial, intermediate and final fabricated patterns display various peaks attributed to, R–C=O, R–N2, –C–H and –OH functional groups. (i) Schematic illustration of the functional group and bonding nature of chemical components present, the highlighted colours correspond with the band in spectra (h). (j) Raman spectra of the intermediate laser exposed pattern and precursor polymer composite (PC) thin film at the initial stage. (k) A typical high-resolution transmission electron microscopy image (HRTEM) of the newly fabricated laser-induced 2D C60-Graphene hybrid system at 18 mW, 24 mW and 36 mW.


Table S1 EDS mapping analysis result of various chemical species in at%
	Sample
	C
	N
	O

	PC thin film
	62.34
	12.11
	22.59

	Intermediate laser-fabricated pattern 
	55.10
	3.74
	21.47
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Figure S4. Schematic illustration of the C60 fullerene formation during indene dime photopyrolysis showing the formation of the indene-dimer tetramer as a key intermediate followed by intramolecular cyclization. 
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