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(3) 3]A (diffraction)
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1) ©@Agy}; gshgm (Optical flats)e] 58

- @At (Monochromatic light)
(R 1 & 11.2, 11.3)
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Flatness
Ist surface: A/20, 2nd surface: \/2
Diameter
25.0 ~ 100 mm
Thickness
6.0 ~ 19 mm
Material
Pyrex, Fused Silica

ofo]220]E, SEAo|A St 2ol wlwA At

E

(o]
BAPAT, 2l - ZPUA AN olw

O w

(1) A% vl 22 915t @t Buw ool

F9] o] xste= (HFEY 2R N/2

7Hd8Lol M7|2 X sinusoidal

HEAFHY A Al 54 g2 = N/10
air wedge

WukAb QAbrel wabte] 914gak: 0
o A

SRR YAITISL whAEe] 1AL o

)

e 2
o] wrAtE A g

. L Atol9] Z71a) 710l 2fsto]

s

Xl
=}

Sp



Optical Flat

(a) internal reflection
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(a) side view

(a) external reflection
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LASER

Light Amplification by Stimulated Emission of Radiation

glo]A = dRtxlo g =2 AIZPA JRHHA/AEE 2=
glo|X= 1 FF0ch o2l 7HR] §/do] AT, 37FX|Q] 7|2A ol H&AQ EAo] qtt
- highly monochromatic (&+A87d)
- coherence (7}7FAA4)
- highly directional (R1%X1A)
* Coherence (7}7+A4)
ool AIMA E= FItAo R A ¥sHA] e AL
- gpatial coherence (Z7HA 717HAA)
Young?] o]% &3
- temporal coherence (AR 717HAAL)
Michelson interferometer
(2) He-Ne 2o] A
He-Ne Laser
Laser Cathode
output

Anode
Helium-neon gas reservoir

<

Laser bore tube

Chtput H,T i
coupler Class envelope - ﬁeitor

He:Ne = 5:1 ~ 20:1 ratio
50 Pa per cm of cavity length

He-Ne Laser



2) IHA8 A (Interferometer)

(1) Fringe counting interferometer

Michelson interferometer
Albert A. Michelson (1852-1931)
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Measurement and Processing Electronics

(a) Zygo Laser F+-4& (b) Zygo Laser A|A=

;
Measurement | |Slave!| 8 | Delay Priority | 2 E a8
Signal ——Delay~— Line HEncoder— Output Time
Fr i | Line Register ' HRegisters T
S - _I:P.e_'ez Line Interpolator ;
; 4 :
H Master : ]| _
: Dretay Bl - :;'.:mp : || Control | Qualifier
! Liries r Detector ilter i Logic Cian
E ay Locked Loop i
1280 MHz
ey, | & PO it s sl ) PR e -
Reference +— Phase Loop| | ‘“Voltage B4 ) 40 MHz
Fr Il— Detector| |Filter| | Gontrolled | Counter[ —  Fe ZMI 2002
i Oscillator j ' i
; Phose [ocked Loop : Dual Axis 6U VME

(c) AleAg] 4= (d) A=Az e
Zygo Laser interferometer ZMI 2000

ZMI 2000 System Performance

4 Pass PMI* 2 Pass PMI 1 Pass LI¥*
Position Resalution Af4096 (0.5 nm) k/2048 (0.31 nm) #1024 (0.62 nm)
Position Range +5.3mM +10.6m +21.2mM
Velocity Limit 1.05 m/s 2.1 m/s 4.2 mfs

Maximum Acceleration ado m/s* 100 g)



ZMI 2000 System Laser Head

Type HeMe, cw, two frequency
Pawer Minimum | Typical 425 uW [ Goo uW

Will suppert up to 8 axes
Lifetime =50,000 hrs, 18 month warranty
Frequency split 20 MHz £ 1600 Hz
Vacuurn Wavelength Accuracy +0.1 ppm (lifetime)
Vacuurn Wavelength Stability +0.01 ppm (24 hrs)
Reference Signal Fiber Optic
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A(H = aexp(—imd)

A,() = a,exp(—{(wyt+d))

12

9w A= A+A,
27]9) AN R

=A-A"

~ oY of

= {a,cos(w;0) + a,cos(wyt+ ¢) — L a,sin(w,0) + a,sin(wyt+ ¢)]} -
{a,cos(wyt) + a,cos(wyt+ o) + L asin(w,d) + a,sin(wyt+ ¢)]1}
= a2+ a4+ 2a,a,[ cos(w;?) cos (wyt+ d) + sin(w;0) sin (wpt+ )]

I = I+ L,+2y I,1,cos[(w, — w)t+ ¢
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