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Frequency stabilization of HeNe laser for interferometry

K. N. Joo(Mecha. Eng. Dept. KAIST), S. W. Kim(Mechanical Eng. Dept., KAIST)

ABSTRACT

Lasers are used as the source of the interferometers in the industrial field. These lasers need 2 requirements. The first is

the narrow linewidth of laser for the long coherence length. The second is the stabilized frequency of laser for the precision

measurement. Now HeNe lasers are mostly used and the frequency stability is about 10°

. In this paper, we construct the

HeNe laser systems of frequency stabilization using typical 2 method, the beat frequency stabilization method and the
intensity difference method. So, we get the frequency stabilities of 2.01x 10 (0.1s), 3.4 x107 (0.1s).

L=

Key Words : B &-4|2 laser (A&

1. M8

1960 Aol eol A7t ww e
ole] Fofefl Al ALEF D 9l Aol |
F-oo]] AAA =, LA A (mterferometer)QI
Fdoz #olANF ARt ok zefd

offr= cbE& dEo el o]y AdAol
4 35ti @A) (monochromaticity)yS 7FAl L 7]

olok, zeEiA  dlelAE e WEe] s
7Fztd (coherence) A7t  Ax, A
FHozr 4 *P*O“E] L= D 3 L
delAe HstA @d Fage ol ol
gdlojAe ~AEYHS H P W, ol A=
Fae oA ok FHow
MZ (linewidth)y& 7} Ci e
Zaz s, wolAE \ s 374]% 74k
Aglel  AFE FA Hn

ol F 2 o] 1L~
__b‘]

\:I

H ruZ HE

kg Al 9]

HeIA 7| Al Fl= Hoejt), fﬂle—tﬂi ol AL
AEol F7] d&o 71 AHele F83] 4.
oy BelAe AZo] ol R At
dojAdets, 2 F4 Fogesr Aldel ol
ZeeA HH™, #eolHe AL v|FoR Fhk:
LEAE *”“:7} Lhikz = EA7E AT
dE Foi, AH:H Baest 1x10° By gl A
PBPoz 3 AT 100 mm E ZSAHSA, LAk
0.1 ym 7} 514 1gy] wEe e At

- O
g?‘{:’

FA

2 #llo] &), frequency stabilization (5 3}

260

¢+ 81, interferometry (Hd Al)

Fo7) AT FAY T4} 5ol gojof

ot H
o

lnj,a
o ¥
-34

2

43 woz 7}
o crgs e
W Sreht oleld
sokal  4kgi 7ol
A

=2
2y

op

o
o -

[
ol
of

2w in
o rr
1
qn 1x
'H—Qﬂ
Bl oM oE o oo O o N ogE Sh X

i o £
2
)

[

°
lo T
h:)
o

o & do o -

o gL 2k
Ir

o]
ol ”‘3] Ab&5 11
Al A 2ols ol
ol gate] AF-UL o]l
Tstltt. vlojaw AFHE o] &3
PCJ-G_IL 5ol Fetn] vy

sk,

12

N

&
o r

O

-0,

oX

oL

i3

H
2ok &2 o ki orlr

2 E oL 2 2 32 fo
Hmioﬁ&imﬁ_ﬁl-o

e
i

Ha
=2
x
i

o

oz

} 2

N

k=

+

Iy T oo
mli oo

r\i
u

-U
0.1., r

| &nE B

Fajg

ol
k!

ol
i 2

x|
H

e

s 0}

oo
ro

2.1 X2 ENE o83 Fulg 2|l
1896 3, HE AW (Peter Zeeman)< 7FE ¥ Na

Z7)oA] WEE 9 o] MEo| Na 7)ol =L
7hatat %30111 Ag A, AT Zalx
(Lorentz)e] A maloz e ztEsl4 4 7}
"lo] ziaivleknl 7he whgko s v}sk =A B ool
o 5|



o+ Ao = o % Be/2me (D
oR Wile AL B, ogE d4& A
gl g, EE-J2 gelA KR e
7 A =W, ARt &l

sltel of7] Aefel
oA FEA7F ol WA et gelw Wold
LIRERE S Rt

magnet

/I =

Figure 1. Frequency split of zeeman laser at transverse

HeNe laser tube
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Figure 2. Schematic design of zeeman laser system
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Figure 3. Beat frequency stabilization
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Figure 4. Beat frequency between zeeman laser and a HP
stabilized laser
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Figure 5. Schematic design of laser system
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