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Si nanoribbons on Ag(110) studied by grazing incidence x-ray diffraction, scanning tunneling microscopy, and densityfunctional theory : evidence of a pentamer chain structure

In this supplemental material are presented a DFT energy diagram including van der Waals corrections, some details relative to STM and GIXD experiments performed on Si/Ag(110) nanoribbons grown at 460 K, and a table summarizing the success of different structural models.

DFT-GGA-vdW calculations

Fig. S1 shows the surface formation energy of the different Si/Ag(110) structures computed using GGA-PBE with van der Waals corrections. The only significant variation with respect to LDA calculations (see Fig. 1 in the main document) is the shift of the surface energy for the honeycomb model towards lower values. However, the chain of pentamers is the most stable monolayer structure in a wide range of chemical potentials. 

STM experiments

Fig. S2 shows STM images of the Si nanoribbons (NRs) grown on Ag(110) taken using standard measurement conditions following growth at 460K, below 1 ML coverage. At this temperature, Si self-organized in ordered domains of double NRs, separated with bare surface regions. A few 0.8 nm-wide single NRs also form. These images are consistent with those previously published on this system. 

GIXD experiments

In Fig. S3 is presented a scan in the k direction for k =0 and l =0.05. In addition to the crystal truncation rod at h =1, peaks at h =0.6, 0.8, 1.4, 1.6 are clearly visible, with a FWHM of 0.033, which corresponds to a mean domain size of 12 nm in the x direction. The scans are much narrow along the k direction, due to the highly anisotropic aspect ratio of the nanoribbons. In that case, the FWHM is given by the apparatus resolution. where a = 0.4085 nm.  values derived from the direct comparison between DFT results and GIXD. The pentamer model yields the best result across all criteria.

Summary of proposed models
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Figure S1 .

 S1 Figure S1. Surface formation energies for the main structural models considered in this work, as computed using GGA-PBE with van der Waals corrections.

Figure

  Figure S2. STM images of Si single nanoribbons (SNRs) and double nanoribbons (DNRs) below completion of the Si monolayer. a) (4733 nm 2 ) I = 200 pA, Vsample= 140 mV. b) (7.56.5 nm 2 ) I = 480 pA, Vsample= 40 mV. The Ag atomic rows along ] 0 1 1 [ are visible.

Figure

  Figure S3. X-ray diffraction signal from the surface after 1ML Si deposition at 460 K. a) h -scan for 0  k and 05 . 0  l . b) k -scan for 05 . 0  l and 1  h .4.

Figure S4 .

 S4 Figure S4. Comparison between the experimental structure factors measured and the theoretical structure factors derived from the stacked dimers model. Blue dots: experiments, continuous black line: simulations.

Figure S5 .

 S5 Figure S5. Atomic configuration of Si/Ag(110) pentamers giving the best fit to the GIXD data.

Table S2 .

 S2 Comparison between the different models proposed for the structure of the Si nanoribbon layer on Ag(110) according to various criteria (rows): superstructure unit cell; high resolution STM observations; presence of a Ag(110) missing row reconstruction; DFT-LDA surface energies Dg relative to the energy of the pentamer model for

		Pentamers Zigzag A	Zigzag B	Stacked	Honeycomb
					dimers	
	(5x2)/c(10x2)						
	STM						
	XPS Si(1)/Si(2) ratio						
	(exp: 2:1)					
	Si coverage						
	(exp.: 0.8±0.2 ML)					
	Ag missing-row						
	Dg (DFT)	0	104	219	34		163
	2  (GIXD)	13	33	32	41		38
						Si  		bulk Si	(in
	meV/(1x1) cell); and 2