Hak W1 DG Vol.4  No.1
2011 42 A Chinese Journal of Optics Feb. 2011

XEHS 1674-2915(2011)01-0072-05
A EFTEHEREER

ZEB, FRa? pERE 0 R EUE
(L AEHAF B¥ER SOL 5 LETERE, W %M 621010;
2. BEARASF HoRAHMEEEIRE,; T %M 621010;

3LHERFEAAY TRBEF R, L4 A 230026)

FEE RN 35 ~ 65 fs, Ly 800 nm [ CRP Ik i S XT o4l i8R e AT R ET AR b B, I 4 AR 1 1
£ TR OEER B A NEOCEREE MRS RGBSR, & TRaRE, AR T LR,
BT SEERAS I, 9 LT B (SEM) JE ST o, Gt KRMBOC R AL BG4 8 2 i i B T 4k R oL iA S A
WM Z5H) (NC-LIPSS) , 7E4 LI M B9 4546 JEI 1 29 480 ~ 510 nm, 7EAEEAN_EIE LA 2546 JE1 W12 480 ~ 540 nm,

X B AP BAS S ANABLN, HEL B AT H TR

FE 5K S TN249 XRRFRIAEG ;A

Fabrication of colorful metals with femtosecond laser pulses
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Abstract; The polished nickel surface was scanned by a femtosecond laser beam with a pulse width of 35 ~
65 fs and a central wavelength at 800 nm, and the multi-color pattern was obtained. The same processing was
done for the stainless steel at different scanning speeds and laser fluences. The experimental results were
analyzed by Electron Scanning Microscopy( ESM). The results show that the surface of the colorful metals are
full of laser-induced periodic surface structures covered with nanostructures ( NC-LIPSS) , and the NC-LIPSS
period on the nickel surface is about from 480 to 510 nm and that of on the stainless steel is about from 480 to
540 nm.
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Fig. 1  Pictures of color nickel shoted by optical camera
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Tab.1 Different laser fluences of scanning femtosecond laser pulses for irradiating stainless steel

Gi'e 1 2 3

4 5 6 7 8 9

AERBREE/(Joem™?) 1.06 0.84 0.80

0.51 0.40 0.35 0.21 0.16 0.10
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Tab.2 Different scanning speeds of scanning femtosecond laser pulses for irradiating stainless steel

) 1 2 3

4 5 6 7 8 9

H#HE/ (mm-s™") 0.25 0.22 0.20

0.18 0.15 0.13 0.10 0.08 0.05
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Fig.2  Multicolour pattern produced by different laser

fluences
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Fig.3  Multicolour pattern produced by different scan-

ning speeds
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Fig.4 SEM images showing structural features of color

nickel
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Fig.5 SEM images showing structural features of multicolour patterns( number 1,5,9) produced by combination of different

laser fluences and scanning speeds
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