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1. Fabrication of a 3D multilayer pattern containing six layers of zone

Figure S1. (a) The corresponding 2D pattern containing 6 zones depicted with

different colors. (b) The complete optical microscope image of fabricated 3D

multilayer pattern.

2. Optical systems for reconstruction of the holographic images and observation

of the holographic patterns

Figure S2. Scheme of the optical systems for (a) measuring the holographic images, in

which a supercontinuum laser source was employed, and (b) capturing the

photographs of holographic patterns observed under white light illumination of

different angles.

3. Near-field images of the holographic pattern under coherent illumination



Figure S3. The near field images of holographic pattern magnified through an

objective (20×, NA = 0.45) under the vertical irradiation of laser beams with

wavelengths of (a) 470 nm, (b) 532 nm and (c) 633 nm.

4. Design of holographic pattern encoding two different images

Two images containing “1940” and “BIT”, respectively, are selected as the

holographic images, which will be encoded in the surface patterned hologram and the

internal patterned hologram. Then, their calculated binary holograms are multiplied

with the corresponding patterns containing the zones of selected 2D pattern, which

forms the patterned holograms encoding different holographic images.

Figure S4. The design scheme of holographic patterns whose surface and interior

patterned holograms encode different images

5. Influence of layer spacing on the holographic image



Holographic patterns with different layer spacing of 10, 20, 30, 40, 50 and 60 μm

were fabricated using dynamic 3D spatially modulated femtosecond pulses with same

pulse energy. Their corresponding holographic images are shown in Figure S5 (a).

With the increase of layer spacing, the intensity of image “1940” corresponding to the

surface patterned hologram remained nearly constant, while the intensity of image

“BIT” corresponding to the interior patterned hologram decreased slightly. In order to

quantitatively compare the intensity changes, the average intensity Imean1 and Imean2 of

optical spots contained in the image “BIT” and “1940” were calculated, and the

variation curve of the intensity ratio under different layer spacing was drawn in Figure

S5 (b). When the layer spacing was less than 50 μm, there was little change in the

intensity ratio of the two images. But the intensity ratio began to decrease when the

layer spacing was greater than 50 μm, meaning the intensity reduce of image “BIT” in

the holographic image.

Figure S5. (a) Reconstructed holographic images of holographic patterns with

different layer spacings. (b) Variation of the average intensity ratio of the image “BIT”

to “1940” with the increase of layer spacing.



6. 3D morphological characterization of surface structures after ultrasonic

treatment

The 3D morphology of the surface structures after ultrasonic treatment was measured

by using atomic force microscope. From the result shown in Figure S6 (a), it can be

found that the microholes transformed into microcraters with smooth inner surface.

Moreover, the cross-section profile depicted in Figure S6 (b) also indicates that the

depth of structure was reduced, compared with the longitudinal section of the

microhole shown in Figure 3 (a). Therefore, instead of cleaning up the debris attached

on the inner surface of microholes, the ultrasonic treatment changed the original

microholes with rough surface into microcraters with smooth surface.

Figure S5. (a) The 3D morphology of microcrater characterized by atomic force

microscope. (b) The corresponding cross-section profile plotted along the center of

3D morphology.

7. Optical transmittance comparison between microholes and microcraters



Figure S7. Optical transmittance spectra of the pristine PMMA, microhole array and

microcrater array in the visible spectrum.


