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First generation Second generation Third generation
Technology Conventional Micro-optics Integrated photonics
optics
Typical components  Mirrors, prisms, LED, LD, tiny lenses, Monomode channel
lenses, gas multi-mode fibres waveguides, LD,
lasers monomode fibres
Alignment Necessary Necessary (hard) Unnecessary
Propagation Beam Beams in multi-mode Monomode
waveguides waveguides (jLm)
Control electrode size 1 cm I mm 1 pm
Device size 1 m? 10 cm? 1 cm? (on a 1 mm

thick substrate)

Note: LED: light emitting diode; LD: laser diode.
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026 = waveguides by which an input field profile is
———-~ | reproduced in single or multiple images at
9 022 s 1 (1,) o g, o ] ] ]
E —"" ° % periodic intervals along the propagation direction
—= of the guide.
0.16 ::: 1 n M S
— | () \/;o\\,
0.14 , \ . Bands | \ ) h,=3.75a
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35
(b) ﬂ—/‘\/\/\/‘
adl / ] o
h0=9.75a
(d)
: FE] ’\/\/\
® W
(@) __\/\/\/\/\/\d—;
0.14 L / . Bands | . ,
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35
pal2n

39/45 Gt THAR) @ BAZ HES R4 2015-12-11 [26]



02

10.0 -

E") ("")('“"}

06

9.0 A (0.242[2nc/a],10.4a)

8.0 -

0.242[2ncla]

7.0

L/a

6.0
50

4.0 -

016 017 018 019 0.2 0.21 0.22 0.23 0.24 0.25
wal2nc

0.5

o

40145 Gl THA) @ BAE KD RA 2015-12-11 [26]



& IX ARG R B RERSS M

(b)

< IX2 RS oA

was OGRTHOR) @ BAR GWSEE  coisi2n el



>Z 8 (a)

3 e T} P(0,%) 5 W(L . X)=(0.x)
_ u
o] Ly

‘F(Lm,x)=\l‘(0,-x

(b)

»when the field ¥(x, z) from the single-mode waveguide goes into the multi-mode

waveguide at z=0, that is ¥(0,x), a mirrored single image (or a symmetrical image
about the Z-axis) appear at z=L_,,, that is ¥(L.,, X)=%(0, -X); and a direct single
Image appear at z=L, that is P(L, x)=%(0, X)

1,3,5,7:=+" for odd modes

ﬂan = knﬂ'" kn:
2,4,6,8 ¢ for even modes
B.L, =K K =2,4,6,8":-
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Frequency (27zc/a) 0.1931
Mode order number oth 1st 2nd
Parity Even Odd Even
Wave vector (fa/2m) 0.1855 0.1467 0.0268
cz:;f;?f‘gsg) 0.371 0.2934 0.0536
K., 14 11 2
L, =ka/p, 37.7359%a 37.4915a 37.3134a
Average value of L 37.514a
Frequency (2zc/a) 0.2495
Mode order number oth 1st 2nd
Parity Even Odd Even
Wave vector (fa/2r) 0.2462 0.2199 0.1672
Propagation 0.4924 0.4398 0.3344
constant (7/a)
K, 18 16 12
L, = k7B, 36.5557a 36.3802a 35.8852a
Average value of L 36.274a
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(a)

- 1.

sk 2 Transmittance at Quput Port 1 0.2485[2xcla]

.1931[2rc/a] Transmittance at Quput Port 2

Reflectivity at Input Port

Loss 0.1931[2nc/a]
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