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In-situ GISAXS

In-situ GISAXS αi= 0.2°

Virgin +6V -6V

By applying electric field, 
➢ Powder rings→ Polycrystalline structure?

Absorber？
➢ Asymmetry in the intensity while applying 

voltage？Tilted to the dot?

Off-specular peak influenced by Roughness, Correlation length, 
Domain size and interspacing

BornAgain simulation

Data

Simulation

uncorrelated
Diffuse scattering: 
interfaces scatter 
independently

Fully correlated Resonant diffuse 
scattering: partial phase 
coherence of waves 
diffusely scattered

1. How correlation length influenced by the 
interface contribution? In simulation?

2. How should domain size and 
interspacing be included in the simulation?

Model:Fe3O4(35nm)/Fe2O3

(3nm)/STO

Virgin, αi=0.2°

Ex-situ GISAXS

αi= 0.154° αi= 0.252°

αi= 0.349° αi= 0.456°

2. Penetration depth ~ incident angle

αi= 0.252°

Scherrer Equation
D=Kλ/FWHM(Q) 
D1=61.6nm±0.1nm
D2=58.9nm±0.1nm
Daverage=60.3nm±0.1nm

1. Domain size

αi=0.456°

L=48.21nm

αi=0.154°

L=1.99nm

➢ Qy diffuse →
roughness, domain

➢ Multi-layer 
structure?

➢ Specular peak 
tilted?

3. Ex-situ AFM

Virgin, 
Rq=0.40nm

After +12V, 
Rq=1.80nm

➢ Stripes →
Asymmetry?

D1 D2
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After +12V in GISAXS

Fe3O4

➢ Domain 
interspacing?
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