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Thermal Calculation upon laser irradiation

As the absorbance coefficient of PS is very small (almost zero) at 445 nm, and no 
absorber is added, the photothermal effect in the PS beads is legible. The heating, if 
any, mainly comes from the optical heating of the Si substrate. Therefore, we 
simplify the model as a laser beam with Gaussian distribution of intensity p(r) heats 
the Si cylinder region underneath the PS beads and its thermal conduction.
The distribution of temperature oscillations at surface is1 
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It can be further simplified as
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As for A=1mW laser (445nm), Gaussian waist w=0.3 μm, thermal conductivity of Si 

Λ=142Wm-1K-1, the maximum temperature increase is ∆𝑇 = 6.6𝐾
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Figures

Figure S1. Experimental setup of laser irradiation and the dark field spectra 
measurement.

Figure S2. SEM images of PS beads on Si wafer (a,d) before, and after irradiation (1 
mW) duration of (b,e) 10s and (c,f) 20s. (a-c) are top views and (d-f) are tilted (45˚) 
views.



Figure S3. Raman spectra of PS beads before and after laser irradiation (2 mW, 3s). 
The peak at 1000 cm-1 (C-H rocking on the benzene ring) disappears after the 
irradiation, suggesting a change of its chemistry probably due to photo-oxidation.  

Figure S4 Scattering spectra of irradiated PS beads with different laser powers for 
different durations. (a) 2mW, (b) 1.5mW, (c) 1mW (d) 0.5mW, (e) Nonlinear power 
dependence of critical deformation time.



Figure S5. SEM images of irradiated PS beads showing bull’s eye shaped patterns 
with sputtered organic species around (white dashed region).

Figure S6. SEM images of irradiated PS beads with misaligned laser beam. (a) 240 nm, 
(b) 1.0 μm. The white dash line represents the PS beads and the red dash line 
represents the size of laser beam (c) Near field profile of an irradiated PS bead (1.0 
μm) when laser incidence (Gaussian) is 500 nm off the centre.
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