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Figure S1: Density of states calculated via density functional theory. Density of states 
calculated for various Sr concentrations at the surface of La(1-x)SrxMnO3 (x=0.3) thin film. Black 
circle highlights band opening for increasing Sr surface coverage including 25% (black,1-Sr), 
50% (red, 2-Sr), 75% (blue, 3-Sr), and 100% (green, 4-Sr). 
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Figure S2: LEED (I-V) modeling. Models consist of a La (6x6) reconstruction (red), buckled 
single SrO top layer (purple), and two SrO top layers corresponding to a) (3/2,1/2), b) (1,0), and 
c) (1,1) LEED diffraction spots referenced in main text (Figure 1d). Note, black corresponds to 
experimental data.
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Figure S4: Reflection high energy electron diffraction profile with a) raw data, and b) normalized 
with background subtraction and Savitzky-Golay filter. Data shows approximately 15 oscillations. 
Note, profile was derived from an averaged 10x10 pixel area.

Figure S3: Atomic force microscope topography of (001)pc NdGaO3 substrate representative of 
pre-growth template. Scale bar is 2μm.
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Figure S5: Experimental LEED patterns acquired at 90eV for LSMO (left) and BaTiO3 (right) 
with identical LEED system and collection geometry. Yellow and red circles indicate (1,1) and 
(1,0) diffraction spots for LSMO and BaTiO3, respectively.

Figure S6: (6x6) LEEDpat simulated patterns comparison with actual LEED data collected at 90 
and 141 eV for LSMO. In the simulated diffraction pattern the large and small white dots 
corresponds to integer and fractional spots respectively.
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Element Energy Transmission at 
40 eV pass
Medium Area
Slits 7x20mm
Iris 20

Transmission 
Function x 1000

Normalized to 
O1s

La 3d 836 0.00717 7.17 0.950
La 4d 103 0.00664 6.64 0.880
Sr 3d 134 0.00674 6.74 0.893
Sr 3p 270 0.00720 7.20 0.954
Mn 3p 639 0.00768 7.68 1.017
O 1s 530 0.00755 7.55 1.000

LEED I-V Analysis

In the LEED-IV analysis, we employed the use of the Pendry R-factor1 and tested four structural 
models for our (6x6) reconstructed surface.  It is important to note, no structural optimization 
was performed in this comparison since there is not enough experimental energy range to justify 
such procedure.  The LEEDFIT code was employed to generate theoretical I-V curves and R-
factor calculations for the following four models: 

1. Model 1: substitutional La atom in top SrO layer;
2. Model 2: extra Sr atom on top of SrO layer;
3. Model 3: top MnO2 layer;
4. Model 4: 2 SrO top layers;

The final Pendry R-Factor values obtained for the different structural models are presented here:
 
Model Pendry R-factor with uncertainty1

1 (0.94 ± 0.17)
2 ----------------
3 (0.86 ± 0.15)
4 (0.89 ± 0.16)

Table S2: Pendry R-Factor values with uncertainty calculated for the four models. 

Model 2 presented bad theory-experiment agreement for the fractional I-V curves, and thus 
problems in the R-factor calculation. These problems primarily originated from the very low 
intensities obtained for the theoretical fractional diffracted bean. Structural model 2 was 
consequently discarded. 

Table S1: Analyzer transmission function values from PHOIBOS-150 hemispherical analyzer 
manufacture specific to pass energy, lens mode, slits, and iris used during data collection.
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By inspecting the final R-factor values obtained for models 1, 3 and 4, and considering their 
uncertainties, it is virtually impossible to point out a preferential candidate structure for the (6x6) 
structural reconstruction.   However, model 3 (top MnO2) layer can be discarded based on our 
XPS analysis.  Our ab initio results also favor model 1 in contrast to model 4 as the possible 
structure for the (6x6) reconstruction. In summary, by combining qualitative LEED-IV analysis 
with other experimental and theoretical information, we have identified model 1 as the most 
possible candidate for the (6x6) reconstruction.
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