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Abstract In this paper, a mathematical model of intensity distribution in multi-beam interference field is
established, and the four-beam interference light field based on the joint modulation of azimuth angle, incident angle
and polarization angle is simulated by Matlab. The influence of changes in beam azimuth angle, incident angle and
polarization state on multi-beam interference is analyzed, and the reason for the formation of the isolation band
phenomenon in the asymmetric incident light field is explained. Based on the interference of four-beam and the
combination of polarization states of s-s-s-s waves, the azimuth angle of one beam is rotated 180° and the incident
angle is changed. A method for fabricating high aspect ratio elliptical array is obtained. Experimental results show
that the polarization vector of the beam is determined by the azimuth angle, the incident angle and the polarization
angle. Due to the introduction of two degrees of freedom of azimuth and incidence angle, the diversity of interference
patterns is increased by asymmetric incidence, which makes the multi-beam interference not only limited to the
preparation of periodic circular aperture array and circular dot array, but also provides theoretical reference for the
preparation of multi period and trans-scale patterns.
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Fig. 1 Schematic diagram of four-beam interference
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Fig. 2 Asymmetric incidence pattern of four-beam. (a) Change the incidence angle; (b) change the azimuth angle;

(c¢)—(d) change the incident angle and azimuth at the same time
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Fig. 3 Interference light field obtained at different incident angles of beaml. (a) 0, =25%; (b) 0, =35";
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Table 1

Polarization vector corresponding to s-wave and p-wave under different azimuth angles

Azimuth angle /rad

Polarization angle /rad

Beam parameter

a ¢=0(s-wave) o=mn/2(p-wave)
0 0,1,0) (cos 0,0,sin @)
/2 (—1,0,0) (0,cos 0,—sin §)
b 0,—1,0) (—cos 0,0, —sin @)
Polarization vector 3n/2 (1,0,0) (0,—cos ,—sin 0)
n/3 (—3/2,1/2,0) (1/2cos 0/3 /2cos 0, —sin 0)
2m/3 (—3/2,—1/2,0) (—1/2cos 0,3 /2cos 0, —sin 0)
4m/3 W3/2,—1/2,0) (1/2cos 6+ —+/3/2cos 8, —sin )

TEE 2C) FE 2 H, UYEH 435 L s-s-s5-5
WM s-p-s-p W T KA B AN NG 0, =35,
0,=0,=0,=30", ff AR B0 T W H K 5 frox.
AT LLR B, DU S 7 6 £ R0 S A A A (R AEAS
FRmIRR A AT, B8 M T EeAsn.
RAENCHEAEA B 2 R s-s-s-s WAAFE K
TV A LR B X R AR A g T T
YA . AR 2Cd) R s-p-s-p P s-s5-
s-s WAFRI T W SRR AN B TR B A S
JE PR s-p-s-p WA AR BL7S 108 AR K M8 A B
s=s=s=s WA I AE B 7S T B W/ IME S BE . TR D
oK o T T U RS0 AE , Rt SR EL
ENEEOR E RN R A R R AN E S SN Rl
¥ 6 B X EE B AN TR

B 5h) BIEE 2Co) AT R s-s-s-s
W A4 3 4 B D' 37 [ ) S5tk T SRR
I(x.y) =44 2cos[k(sin @, —sin Dx]—
2cos[ k£ (2sin D)y ], (8
AL B, W B M5 o D7 B T, =
A/|sin 0, —sin 0| B9SBCH y J7 [ E A T, =
A/2sin 0 B 5808 IR TR B A 4 98 L R %
RN
T, B 2sin 0
T, |sin@, —sind|°
H1 (8) AN (O AT AL LR 2.3, 4 BIAGT 1 0
g 7T R IT i RBE, MG 1 A 0,
555 =HOCA S A 0 0 22 (8t A T EDE 19 4K 98
Lo o T 1k HCE 0 A A0, F10 L 1% B pm

R =

9

192602-5



Wt 5 ot 7o o R

(a) Intensity /(10-° arb. units)
-5 . -
1 ‘ o 12
_p i 10
< . 8
> 6
4
e e o
15 oD e = & OO0 - * 8 O O
-15-10 -5 0 5 10 15
x /A
S-p-s-p waves
i) Intensity /(10 arb. units)

15 -
-15-10 -5 0 5
x /A
$-p-s-p waves

P 5 RSB S  f Ro0 T- 30t B R . AR Y A 5 (o) A 8 A 5
(ARSI TE G BR AR KAB 2 I 5 (DAl IR 7S LT S 58 A /M 5 B

Fig. 5 Influence of polarization on the interference light field in asymmetric incidence. (a) Ribbon quadrilateral lattice;
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