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Abstract: The force-exerting laser with tunable frequency difference has a broad application prospect, there are
few reports on the thermal drift of frequency difference of this laser, but it is an important application index,
especially for the interferometer of lithography machine. The frequency difference of birefringence Zeeman dual
frequency laser was assigned through elastic force method, and its states of frequency difference in the drift stage,
transition stage and stable stage were observed. The experiments prove that the stability of frequency difference is
better than 23 kHz/h, and its repeatability is better than 130 kHz; In addition, this paper also comparatively
analyzed the influences of elastic force-exerting elements with different structures or materials on frequency
difference. The experiments indicate that the uniformity and stability of the temperature distribution play an
important role in the frequency difference thermal drift.

Key words: elastic force-exerting;  He-Ne laser;  frequency difference;  thermal drift

ks BEA:2020-12-09; &1 BEA:2021-01-15
E €W H: FHEARFIHAS (61775118)

20200392-1



ISk A2

%24 www.irla.cn % 50 %
0 31 5 i S R AR B A B, S I AR 2 RIS 1

0 A AT Y T U S R R
J177 1y L %k A4, A S T B PN L A
Gy A, 2EMHE TE W AN IEAZ 5 1) b AR AREE R, i g 7
WAL 03 SR A T R 25 B BOR A 3 19 3
B a2 B 4 S SR IR o ™) ) 5 3 3R B i Y
AR 22, A8 IX R T S BN I JTAE 2 B %, TR i g
(173 B AAN B, 555 T BORR 2 BVL, JoHk S B
WA 22 (0 TR AR YT o AR ERL Bt T Rk
T3 84977 B RO AR AT IR 2 WA, 8 AL 1
I 977 3, SN D EOL SRR AR 22 A IR T AR
BT BRAE N TR E SO A, A2 I L e B
0~JL+ MHz, 33 ff HAE U 3 AX ™ St B bR
D) 2 22 N TP BT R AT

T U0 A SR O AR A VAR B DR AR E LS
JE AR T & #Y, AR SR A TE, WOLA R 2 h
BRI A AR RS o RO AR R BUR I

Laser power

Magnet

T T O T

S

D i T T

RN — 5 T BE bl AR S 4 50 O R RS ACR 1
W o DIEAESEBRI TR, T BHO64s, Br 1%
OB AR 22 BB ], 3 75 2 SR TR MR 22 A4 B
#, (EL FURTEE A7 5C T AN ) B S5O SR 3 25 A
BRI BRI

SCHTEAR B T SR I T SR O AR R 2 e
ANTFT B B R AR A L, [RTRE465 H1  aiioA 22 TR
T JEE R A HE AR 9 RN, ANIE T X7 T A BIESE o I
Gb, BT AN RIZS R sOb R SR S TS T RS
i 2 70 A Ao 0 3 2 B RS B R TR, T X T A A 22 AL
PR PR AR 2

1 SRS

1 oA SN 0 BTG AR 0 R 22 AR I U
A

Signal processing | | Frequency
circuit meter

—»| Computer

%- Photodiode

=== Polarizer

Spectroscope

‘ Magnet

I Frequency stabilization feedback circuit

}7

P 1T BN OGS AR 2R R

Fig.1 Frequency difference test device of elastic force-exerting laser
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Fig.2 Birefringence-Zeeman He-Ne dual-frequency laser with elastic force
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Fig.4 Control loop of frequency stabilization system
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Fig.5 Frequency difference drift curve of force-exerting frequency

splitting laser
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Fig.7 Frequency difference drift curve of force-exerting laser without

frequency stabilization system
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Fig.8 Stabilization of frequency difference of the interferometer
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