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Diffractive patterming on Cr thin film using femtosecond laser pulses
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ABSTRACT

In this paper, we suggested the femtosecond laser processing using the mask which makes Gaussian
spatial beam distribution to a normalized distribution by Fresenel diffraction. Holography pattern of the
size of 320 x 320 (m’ on the Cr thin film on glass substrate with a pixel size of 5 x 5 um2 was
fabricated according to the pattern generated by the iterative Fourier transform algorithm (IFTA)
algorithm. We analysed the damage threshold with an assumption the power distribution as Gaussian
profile as 45 ml/em’. The regenerated image of letters through the diffractive pattern was well

recognized at the screen.
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Fig. 1 Experimental setup (a) and medification of
Gaussian beam profile (b).

AZbY ohaag Majste] zgy 3o ol

7heAIgte) ¥ AEES depAon wtd v

42 WES 2397|2243 A4S Fig | (b) y

of VElich HA 420] 2HE 1 ms S %

Y AElE olg3te] 5ot 5713} it KO LT 1+
22340} AR e AEE 2@ TRl MARD

1960 Qe Zutol] AAIE & Fajo] MBS of

83t HAFE A4 T2 (CGH: Computer

Generated Hologram) o|gt o]|Eo & w319

th. 0|2 o]gdt AR MAS 64 x 64 T

Az7)e]l Yie| KIMMI} NANOZ 238 & (©

7k 9] RHo| 4T IFTAS o|g3tadct ¢

st P4 HEES HYshy| FAE A A 10

NARENE Y AHHE DE olojox A

A 94 e 2 glo| Wasky) IFTAL o

2 93 wE e EF 72 99 HF

A e AXSEE s uhy

Hoz sastHA AAAAT A FAF 2

2ago| 541 o} WA 5w o] g AX

B QA ost Bl o) Fo|Ae} | © 20 4 80 80 100

T kst o the ar okt

-
[=3
o

].

least square error

(<]

L

-
%

(5
(=]

iteration
g FETZOWOR Wl 2§t 7 @
o 9lofl 200 nm FAZ AE vpure] PAjwlo]
Q)L )T Mely sl olallo] &AF Fig. 2 (a) Raw image of 64 x 64 pixels, (b) diffracted
= ‘1601] HHH‘O skt fEe] B4, IFTA hatiern gonouated by IFTA. (¢) roconstruction,
ol dojA HAL Yl At By gak and (d) least square emor between (a) and (c).

Lo

gt o3} elm ARER BYY AL Fig. 2
of Uelfgich Ee Fig 2 @l ®i= uiet 2 E7] 48R NEsdE 0xr} Ags 7t
of A AW Wyl s WS BAe  AHL YL Bk

stRdlo) A 7H2etE z] A10d A4E, 20079 129



20 EREY R L S

3. 2% ¢ nF

2 AY2 Ay upAAE o] §3te] I A
ey sk ZolEE ALY A o]u]A] X
£ = Ao] Fasieh o|n A& Fig. 3 (a)2
Zro] mpA TS} AR Fa W Ato]o] AZE o, Al
29] Famo||A vpAF 9] Aol FA == 7R
o) AR E i, AR 2FAE fe} 319 o] F Aol
o] WAL 1/o+1/i=1/fZ Z+E=Th NA 04 & A
DOF(Depth of Focus)Z of| 1] 2] W= 2] 90 % =} A
o5t oF 3.74 ime} & 4= Qlvk. wheba] AjH S ¢
A& 1 m#A AstR S2)oln Abzky wfiglo] & 3
AEle £28 Fatded 2 dxe 2379
A ok 15 m A= dEARA oA Xo2
3kt Wlo] A4E 2 KA oA
o] 7had FAEREN] 7 ARzRlEE o] Z] $]X] o
A 7= AL 9] o) Fig. 3 (b)ol) FeR 9t

_—_*I X20,NA 04 l/

(@

(b)

Schematic diagram for machining at image
position (a) and comparison of ablated area
at focal position and image position (b).
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Fig. 4 Comparison of sqit. of area obfained experimental
data and calculated data to draw a damage
threshold and beam area (a) and confocal image
of ablated area (b).

A2l siglof He-Ne #|o]4(4 : 632.8 nm)&
ZApete] T 3t A 3 G 27)(d)7FS mel
ztzre] ¥lE Bto] A o] FAdol Fig. 5 (c)ofl A
B v} Zro] S wak skqlch el 9ot
23U A(L)7t oF 420 mm Q) 71 2 31 &
At A(D)7F 9F 55 mm A L2 AR gl o
ol 314 fA|A el D=, L/de}t Ao} L5t

(b

(c)

Fig. 5 Optical microscope of patterns by reflected light
(a) and transmittance (b), and regenerated image
at the screen.
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