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Initial film nuclei scatter the incident illumination.
This optical interaction was modeled using two

dipole emitter sources: interference fringes were S rulat — , del: FDTD hod £ ired Ul ioh
observed between the sources. This spatially- Imulations using Iterative model: metho irst utilized to calculate light

oscillating light intensity profile effects spatially- absorption profile. Then, a Monte Carlo method used to add mass preferentially to

Feature size and pitch scale with wavelength. anisotropic rates of photoelectrochemical growth. nlgh absorp’.uon areas. No empirical inputs beyonel the material .complex refr.actlve
Polarization sets in-plane orientation. index. Experimental agreement suggests morphologies are fully optically determined.
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Similar patterns with equivalent morphological periods observed for growth using a HeNe laser, a narrowband
light emitting diode, and halogen lamp with spectral FWHM values of <<1 nm, 30 nm, and 420 nm, respectively.

{ . . .
h

|775;vert/ l630:horiz- 1.0

Top Down

400 550 700 ~ ~ -
Wavelength / nm I63O/|total =0.00 630 total 0.13 630 total =0.50 630 total =0.75 = %
Simultaneous illumination with A, = 461 and 630 nm sources resulted in patterns with periodicities fE,’ %
intermediate of those expected for either source alone: function of the intensity ratio between sources. g a
N N ] C ey : O
= 2 Fourier analysis indicated singular QO
"u9> 3 = morphological periods for each

- o c illumination condition and was used -
© W S ~ . . — O
= S I to quantify. Period could Dbe T 5
o 3 + = continuously tuned by varying 5 3
3 2 S 0 intensity ratio. Growth self-optimizes =
L S 0.0 0.3 0.6 0.9 - S »
A = 3 5 7 S o o to effect morphology that maximizes T O
N = Distance™ / um” ourc= ~OmPOSIan i terfacial absorption. O

[ I=630°(IA=630F r=461) "

Conclusions Acknowledgements

Inorganic phototropic growth was effected via photoelectrodeposition of semiconducting Se- This work was supported in part by the “Light-Material Interactions in Energy Conversion” EFRC funded by

Te. Three-dimensional mesostructures were generated in a template-free manner over || the DOE under Award No. DE-SC0001293 and in part by the NSF under Award No. DMR 1905963, AIC, MCM,
macroscopic areas. Morphologies were a function of all optical inputs utilized during growth. and KRH acknowledge the NSF GRFP. Authors acknowledge R. Gerhart and N. Hart for cell fabrication.



Images/Vertical_727_MM_050_horiz-xsection_06.tif
Images/Vertical_727_MM_050_horiz-xsection_06.tif
Images/Vertical_727_MM_050_vert-xsection_02.tif
Images/Vertical_727_MM_050_vert-xsection_02.tif
Images/Horizontal_727_MM_080_04.tif
Images/Horizontal_727_MM_080_04.tif
Images/Vertical_727_MM_050_04.tif
Images/Vertical_727_MM_050_04.tif
Images/843_AC_1288_02.tif
Images/843_AC_1288_02.tif
Images/520_MM_166_02.tif
Images/520_MM_166_02.tif
file://///Users/Katie/Documents/CalTech Research/SeTe Temporal/Simulations SeTe/955base_30it_acnk/955base_30it_acnk_run7_absoverlays/2d_iteration_1.png
file://///Users/Katie/Documents/CalTech Research/SeTe Temporal/Simulations SeTe/955base_30it_acnk/955base_30it_acnk_run7_absoverlays/2d_iteration_1.png
file://///Users/Katie/Documents/CalTech Research/SeTe Temporal/Simulations SeTe/955base_30it_acnk/955base_30it_acnk_run7_absoverlays/2d_iteration_5.png
file://///Users/Katie/Documents/CalTech Research/SeTe Temporal/Simulations SeTe/955base_30it_acnk/955base_30it_acnk_run7_absoverlays/2d_iteration_5.png
file://///Users/Katie/Documents/CalTech Research/SeTe Temporal/Simulations SeTe/955base_30it_acnk/955base_30it_acnk_run7_absoverlays/2d_iteration_7.png
file://///Users/Katie/Documents/CalTech Research/SeTe Temporal/Simulations SeTe/955base_30it_acnk/955base_30it_acnk_run7_absoverlays/2d_iteration_7.png
file://///Users/Katie/Documents/CalTech Research/SeTe Temporal/Simulations SeTe/955base_30it_acnk/955base_30it_acnk_run7_absoverlays/2d_iteration_10.png
file://///Users/Katie/Documents/CalTech Research/SeTe Temporal/Simulations SeTe/955base_30it_acnk/955base_30it_acnk_run7_absoverlays/2d_iteration_10.png
Images/843_3d_batch/run3/iteration_22.tif
Images/843_3d_batch/run3/iteration_22.tif
Images/843_AC_1288_02.tif
Images/843_AC_1288_02.tif
Images/2dsim_cropped_run10_2d_iteration_1.png
Images/2dsim_cropped_run10_2d_iteration_1.png
Images/2min_kh_1170_tilt5_13.tif
Images/2min_kh_1170_tilt5_13.tif

