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A Principle of Direct-Inscribing Diffractive Phase Devices
by Linearly Polarized Light

Duan Shiyuan Wang Keyi
(Department of Precision Machinery and Precision Instrumentation , University of Science
and Technology of China , Hefei, Anhui 230027, China)

Abstract A novel method for fabricating phase diffractive elements is proposed. Distinguished from the common
phase holographic interference, we used single laser beam coming out of the direct writing system to inscribe phase-
type gratings. The direct writing system can modulate the intensity and polarization of the Gaussian laser beam.
Based on the control ling of the exposure time, intensity and polarization of the writing light, a series of phase-type
gratings were fabricated. The induced surface deformation was directly determined by scanning near-field optical
microscopy (SNOM). Some qualitative analysis was made in the article. Compared with holographic interference
method, the method above is more flexible, undemanding for the experimental condition, which may become a new
way of fabricating diffractive optical elements with complicated surface profile and controllable diffractive

characteristics.
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Fig. 1 Molecular construction of polymer with azobenzene. (a) Trans; (b)cis

trans A LL cis SAG (R AR 2L SRR R
FW LR E R trans X XAETE. 7E PR TE trans
MR ATt P Y £ O A D' JE S04 S0t L HE B O 1 A 5 A
SPGB TR TR trans (8 5L A k2 78 4R Ot
AR A A trans-cis S L H A 15 3 cis 19 8
ARGEFG - T AR AT — %2 B2 BE 1 40 1A Jy R A . S 20k
st BRI 3 ) @k L BB AL T cis 1%
Weat? N B o5 — B AR B IR DL AT 51 cis 18] trans
AL . 3o T 2 AT E W cis 3§ AT LA 4K
SERALEL AL R trans 1Y G id ZUAEIR 41 A A
W73 5 KAl 5 A D' 9 R O 5 R A SR
VA O 25 D16 10 0 i 452 1k BT o PR Ot IR Ry 45 SR - 1)
AL AT TE - T i I 06 B9 AR TR 7 3 T A S e
%%E‘Jﬁﬁiﬁﬁﬂﬂlrﬁ],ﬂ%ﬂlﬁﬂﬁ‘aﬁﬁﬁ‘ﬁﬁﬁﬁﬂwﬁm@ﬁ
+ch, C—H—CH c—}— o

“0 U‘O‘O_ @ ©_% trans—isomer
lwort | I lw

OCH

CH CH
“CH, C—){-CH c+ =
¢_ 00 Pz cis—isomer
=" o
\N=N/

M2 BRI BT ALY 43 1

Fig. 2 Trans-cis isomeriazation of azobenzene
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Fig. 7 Grating pattern with polarizing microscope, light intensity is 200 mW/cm”, angle contained by
the polarization of incident light and the line is: (a)50°;(b)40°;(c)30°;(d)20°
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Fig. 8 Gratings fabricated by polarized light, the intensity is 200 mW/cm®, the spacing is 10 pm:

(a) Two-dimension image; (b) three-dimension image
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Fig. 9 Gratings fabricated by polarized light, the intensity is periodic, the spacing is 10 pm:

(a) Two-dimension image; (b) three-dimension image
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