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Figure S1. Point EDS pattern of unstructured Cu(0) as synthesized by polishing of metallic Cu (no 
thermal treatment)

Figure S2. Point EDS of unstructured Cu(I) synthesized via thermal treatment of polished Cu at 220  in ℃
air
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Figure S3. Point EDS of unstructured Cu(II) synthesized via thermal treatment of polished Cu at 350  in ℃
air

Figure S4. SEM micrographs of unstructured Cu after thermal treatment at 220  and 350  in air℃ ℃



Figure S5. EDX spectrum of as synthesized structured Cu(0). Structuring was done with a single 
femtosecond laser scan at 5 W, 10 mm/s scan speed, and 20 m line spacing in parallel configuration in 𝜇
Ar environment.  

Figure S6. EDX spectrum of laser structured Cu(x) (substoichiometric) without post thermal treatments. 
Structuring was done with a single femtosecond laser scan at 5 W, 10 mm/s scan speed, and 20 m line 𝜇
spacing in parallel configuration in air.

 

Figure S7. EDX spectrum of structured Cu(II) thermally treated at 350 . Structuring was done with a ℃
single femtosecond laser scan at 5 W, 10 mm/s scan speed, and 20 m line spacing in a parallel 𝜇
configuration in air.



Figure S8. (a) SEM micrograph, (b, c) EDX maps showing the distribution of (b) Cu and (c) O along the 
surface in (a), and (d) the corresponding EDS pattern with elemental composition of ds-Cu(x). ds-Cu(x) 
was fabricated by femtosecond laser structuring of Cu(0) with a 70 μm line spacing in a cross-hatch 
configuration without any subsequent thermal treatment.



Figure S9. (a) SEM micrograph, (b, c) EDX maps showing the distribution of (b) O and (c) Cu along the 
surface in (a), and (d) the corresponding EDS pattern with elemental composition of ds-Cu(II). ds-Cu(II) 
was fabricated by femtosecond laser structuring of Cu(0) with a 70 μm line spacing in a cross-hatch 
configuration, followed by thermal annealing in air at 350 . ℃


