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Design of virtual simulation experiment for multi-scene photonic crystal

holographic fabrication
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Abstract: Photonic crystal (PC) are artificial electromagnetic material realized by analogy with crystal
structures, known as photonic semiconductors. The experimental optical paths of two-dimensional
simple triangular PC, two-dimensional complex square PC, and three-dimensional simple PC have
been designed by using multi-beam holographic interferometric method in this paper. The multi-scene
virtual simulation experimental platform is developed by using computer tools such as Unity, C#, and
3dsMax comprehensively. This virtual platform can realize the generation, propagation, and
regeneration of virtual laser, as well as the automatic reflection, splitting and other functions of the
virtual laser beam. Besides, it also supports the arbitrary design of optical path for forming various PC.
Such virtual experimental platform possesses the advantages of figurative, intuitive, convenient
control, rich patterns, low cost, and strong openness.
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simulation examples for three typical lattices

TR B AR RS OB RS

Beam parameters of two-dimensional simple triangular lattice
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Table 2 Beam parameters of two-dimensional complex square lattice
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Table 3 Beam parameters of three-dimensional simple lattice
Direction of k Polarization parameters of E, and E,
- 0,/(") eu/ () £, | 6./(") ./() £, | 6,/(") /(")
k, 30 180 1 90 90 0 120 180
k, 30 -60 1 90 210 0 60 135
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Fig. 2 Interface of multi-scene virtual simulation

experimental platform
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for virtual simulation experimental platform

4.1 ZHEERARE

Pl 4 (a) hy 190152 — 24 3 0 0 Ak 1) L0 B S 58
G . FTRLE W, BOGES SR ROt 4
Iy BT N T AR OSR, RE R 3 AT
N =ATJ7 BE L, A T ) B S A0 UL R
FEMWEA DL, LTRSS DM EBR
100 1% /5 #% CCD A6l JF 4% i 31 W /s e b &1 4(b)
Sk HE DL S 56 7 A 1 = A A G T AR T A

(a) RERASL0I7 5

{EFEA SERRH N ARDN{ER SRR

B4 e AR HOL T R LS00 3 5 Ml 4G
Fig. 4 Virtual experimental scene and simulation result

of two-dimensional simple PC

4.2 Z“HEXRE

5 (a) o Tl — 4k 52 X A 1) s 400 L 51 56
JCEEE, FERLE 4O E R, KRR
G3HT, R TAS B BER 4 oSSR B2 O 4y
SIS RI FIE R T (B B VR A A7) A
T gE b, VAR AR RO R T R B DAL
FETWESE, CRIEMERME Sb) fim, 1]



5 4 1]

HAEW], A5 Z2YEoL TR e R R B SR A B 155

(a) HEISEI67 35

fEFIAA SCHHX ARININER SLIOZER

(b) HEADSLHEE R

(c) £ EFOEHRTH (d) £ LA

(e) A E TR TH

(O ZEA THHRTH

KI5 2SR OG- AR R PS50 37 55 e Ay L2

Fig. 5 Virtual experimental scene and simulation result of two-dimensional complex PC
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Fig. 6 Virtual experimental scene and simulation result of three-dimensional simple PC
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