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2.1

λ L w
L > w > λ R � w2/λ E

2.1 E I [8]

I = I0
sin2 β

β2
(2.1)

β = (πw/λ) sin θ θ I0 θ = 0

Reference

Measure

Laser

I
2θ

R

xn

2.1: 2.2:

2.1 sinβ β = 0 ±π
±2π ±3π ±nπ I = 0

w
β = (πw/λ) sin θ (πw/λ) sin θ = nπ θ

sin θ ≈ tan θ =
xn

R

xn n R

w = Rn
λ

xn

xn/n = t

w =
Rλ

t
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λ R(R = f) t w σ
w σ

σ = w − w0 = nλR

(
1

x
− 1

x0

)

w0 w x0, x
n

2.2

2.3 P
[8, 10]

IP = f(θ, ν) = I0

[
2J1(x)

x

]2 (
x =

2πa sin θ

λ

)

x = 0 84%

sin θ = θ =
d

2f
= 1.22

λ

2a

d

d = 1.22
λf

a

f λ d a

λ

λ
Lens

2a

d = f

θ

2.3:

2.3

2.4
U1 U2

U = U1 + U2 = 0 (2.2)

U1 = −U2 |U1|2 = |U2|2
π

2.4 f ′ d

d sin θ = nλ (2.3)

sin θ =
xn√

x2
n + f ′2

, d =
nλ

√
x2
n + f ′2

xn
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+

||

U1

U2

U1 + U2U

U = 0 U1 + U2 = 0

2.4:

3.1

2.5 19

1 2 3 4 5 6

78
11

12
13

14

19

24
2023

To computer

2.5:

2.6

1. 4 13
2. 14 90◦ 18
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ZD2

0.1 0.2 0.3 0.1 0.2 0.3

0.3 0.5 0.7 0.3 0.5 0.7

ZD1

0.1 0.1 0.1 0.1

· · ·

0.1

· · ·

0.05

2.6:

2.1: R = 180mm λ = 632.8nm

(n) Xn W W̄

1

2

3

3. 19 ( )
4. CMOS23 23
5.
6.
7. 2.1

3.2

2.2

3.3

2.3

1.
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2.2: f = 180mm λ = 632.8nm

α a

1

2

3

4

2.3:

(n) Xn d d̄

2.

3.
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