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He-Ne Laser
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1.1: T—G

L1 z

U = A exp(ikz) (1.1)

A k = 2π/λ λ BS Beam splitter
M1 UR

UR = AR exp[iΦR(zR)] (1.2)

AR ΦR(zR) zR
M2 UT

UT = AT exp[iΦT (zT )] (1.3)

AT ΦT (zT ) zT BS
I(x, y)

I(x, y) = U · U∗ = (UT + UR) · (U∗
T + U∗

R) (1.4)

1



U = UT +Ur, U∗ U∗
R U∗

T U UR UT M1 M2 2θ
(1.2) (1.3) (1.4) θ sin θ ∼ θ

I(x, y) = 2I0[1 + cos(2klθ)] (1.5)

I0 l l = ZR −ZT (1.5) l θ θ
1.2

l = N
λ

2
(1.6)

N (1.6)
Δl 1.1 BS

L2

[1]
N = 1 He-Ne

632.5nm Δl ≈ 0.3μm N 0.3
1/10 Δl = 0.03μm

0 l

I(x, y)

1.2:

2.2

— [1, 2, 3]

λ/100 1.3

Computer SoftwareDrive

Screen

Source
L1

L2

1

2
3

4

1.3:

1.3 T—G L2 PZT Piezoelectric Pottery
li
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w(x, y)

UR = a exp[i2k(s+ li)], UT = b exp{i2k[s+ w(x, y)]} (1.7)

a b

I(x, y, li) = 1 + r cos 2k[w(x, y)− li] (1.8)

r = 2ab/(a2 + b2) (1.8) li
li 1.8 r = 1

I(x, y, li) = a0 + a1 cos(2kli) + b1 sin(2kli) + · · · (1.9)

a0 = a2 + b2 a1 = 2ab cos 2kw(x, y) b1 = 2ab sin 2kw(x, y)

a0 =
2

n

2∑

i=1

I(x, y, li), a1 =
2

n
I(x, y, li) cos(2kli), b1 =

2

n
I(x, y, li) sin(2kli) (1.10)

w(x, y) =
1

2k
tan−1

2

n

n∑
i=1

I(x, y, li) sin(2kli)

2

n

n∑
i=1

I(x, y, li) cos(2kli)
(1.11)

, li =
λi

2n
, i = 1, 2, 3, · · · P

w(x, y) =
1

2k
tg−1

2

n

n×p∑
i=1

I(x, y, li) sin(2kli)

2

n

n×p∑
i=1

I(x, y, li) cos(2kli)

(1.12)

(1.12) n× p

2.3

1.4

PV
RMS

Profile

1.4:

1. PV ——
2. RMS —— RMS

RMS =

√∑
ν2

N − 1

ν = xi − T xi N T =

∑
xi

N
N

- 3 -



3.1

1.5
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78
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To computer

1.5:

: 1 2 3 5
6 7 8 10 1.1 L1 14 1.1 BS

16 1.1 M1 18 M2 20 1.1 L2

CMOS 23 1.1 CCD

1. 1
2. PZT
3. CMOS23
4. 4 13 4 13
5.

3.2

1.
2. 16 18 16 18

20
3.
4. CMOS 23
5. 22
6.
7. 1.1

Δx = c1U + c2U
2 + c3U

3 Δx U c1,2,3
PZT c1 = 3.657nm/V c2 = 0.003(nm/V)2

c3 = 0
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1.1: ( λ = 632.8nm)

(L) (N) Nλ/2

1

2

3

4

1.2:

PV

1

2

3

4

3.3

1.
2. 18

3. CMOS23 23
4. 22
5.

6.

3.4

PV RMS 1.2

3.5

1.
2.
3. (n) (p)
4.
5. N ΔN EM PV RMS
6.
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