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Step Refractive Index Triangular Prism Generating Non-Diffracting
Linear Structural Beam
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Quanzhow, Fujian 362000, China)

Abstract A novel optical element, step refractive index triangular prism, for generating non-diffracting linear
structural beam which has higher intensity in the central spot is proposed. The problem that the energy of non-
diffracting linear structural beam generated by uniform refractive index triangular prism is evenly distributed and the
energy efficiency of central spot is low is solved. The formation mechanism of the non-diffracting linear structural
beam which has higher intensity in the central spot is analyzed by geometric optics, and the relevant parameters are
also calculated. The intensity distribution is simulated by diffraction integral theory. The results show that when a
plane wave illuminates the novel optical element, a non-diffracting linear structural beam which has higher intensity
in the central spot is formed.
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(a) plane wave illuminating on the uniform

refractive index triangular prism (b) structure diagram of uniform refractive index

triangular prism
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Fig.1 Schematic diagram of generating non-diffracting linear structured beam by uniform refractive
index triangular prism

& 1) 1] LA O R RE 76 4% OB BE 1R 2]
ORI . TR R — )R Ak RO Ol BRE B D' 9 AT 2
5 o B R AR R T A AR SCHR I T — R AR T A R = AR
B 2 pros . = ARE AT ARTE X ROy B

oA 2 B Bk AL
- T HIE A AT R = A Bt i TR B
AR AR [ DRI Ol SR A 1 4 A B —
FE o FENRAA —E BT O0 & L Fr S AR, HL 7= A 1 i 4% A

R, AT LS PRI B0 2 R T S R A B2 RYAE= AR R AR
BT < mysny > Fig. 2 Structure of step refractive index
D)y < ny s [ 3 L [ E@@Zbﬁ%*ﬁﬁiz triangular prism and coordinate system

N e [R50 BIIE J8 4 JC AT S X 8 AR IV L 0 ~ ﬁ/(ﬁtﬁﬁl Y WAL rad) 5 SR BT 4 [ A9 2R 5 X

2

ﬁ%%ﬁ%ﬁ%m%%ﬁ%%ﬁ%%mﬁaﬁﬁﬁmﬁﬁﬁwfhw~%mfnfm%%%%&ﬁi

A« P LR ICATT I DXSORE PR 3545 A IEOR B3 00 A1 B RE L 2 2] i A A A SOLBE o IR A X Bl i B0 F Jo ik
o 20 v ' BRI 1 TCATT S R A RO
2) ny = my PR A v R 2 A L R 40 DX SRR AT O R R e BRSO BT 84 DG AT S5 X AR RV L O ~

042301-2



49,042301 MM SYBIZHRE www. opticsjournal. net

Z;%ﬁyi%%@@%%éﬁﬁ%%ﬁﬁ%ﬁm%%ﬁﬁ%&%%ﬁ%&ﬁﬁ%ﬁﬁ@ﬁafiﬁ~

(niizl))/o WA = ny s B RLBIER 0 A A — A S84 S Rk B S DX P A4S o T 5 e 5 8 ol LA 2 s
1

D BE R 580 1) TG AT S LR A5 M

~
-~ n
o n, ,./ ,f/ - L o -
S ’_/ S _ T ——
= v S ¥
'_,.1—""'
n, - i n, =
-‘-\_H_“h_\_\_
n, T . ™ —
—_— R - n,
B3 o <<m WOLT = MBEITHRER B4 n>n BT = MABREITHRER
Fig. 3 Schematic diagram of refraction by Fig. 4 Schematic diagram of refraction by
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Fig. 5 Intensity distribution of a plane wave after transmitting through a step refractive index triangular prism
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