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Fig. 1 Theoretical far-field patterns after a magnetic fluid sample at different incident powers

A CERE i Je R — FLARE 2 A6 R DT fE 2
Ao SN EDEIR 0 W e M L WA 2 . i T
TE 5 5 14y [ B~ A8 it 2 DI SR 1) A% 48 T A2 KL HLA
SO B B A L AR T R R JEE A B K DR I A D R AL
s B BT AT A 2R G0 A A B Gl g
T HRABRNSEL R (E N RER DN T
R A LA AR o TR g 9 BE ARG BRSEF HoAT 85
{[Nibprpe R QISP IR S E N ab AL DR
fede) BT AR 2 5y M 52 BOG = BRI B9 H 89, 27 3E
20 iR 3 B AR O R R 4 B R A T AR
LRAEYT I % 5 R 5 AT O R g IO R 0 e K
(L » F5c 28 92 B0 PR L 1) ) 8

Aperture radius

Incident light

This part of light can't pass

through the aperture Aperture

B2 kR BT O A R B e T AR R B
Fig.2 Schematics of the magnetic-fluid-based
threshold-tunable optical limiters
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Fig. 3 The output power vs the incident power and the transmittance of the incident light vs the incident power

for different aperture radiuses under Z=0. 8 and 1. 8 m, respectively
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Fig. 4 The threshold value of the system as a function

of the aperture radius under different Z
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Fig. 5 The output power vs the incident power and the transmittance of the incident light vs the incident power for

different distances between the aperture and the sample under /=3. 25 and 10. 0 mm, respectively
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Fig. 6 The threshold value of the system as a function
of the distance between the aperture and the

sample under different /
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Fig. 7 The threshold value of the system as a function of
the characteristic parameter of magnetic fluid f
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Theoretical Design of Threshold-tunable Optical Limiters Based on the
Thermal Lens Effect of Magnetic Fluids

WANG Hao-tian, PU Sheng-li, WANG Ning
(College of Science , University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The far-field beam patterns after the magnetic fluid sample are simulated. The scheme for
realizing the threshold-tunable optical limiters is proposed. The relationship between the output power and
the incident power at several different aperture radiuses and different distances between the aperture and
the sample are investigated through theoretical calculations. The results show that the threshold value of
the optical limiting system shifts to high power when the aperture radiuses are increased and the distances
between the aperture and the sample are decreased. The linear relationship between the threshold value
and the aperture radius is obtained. The threshold value of the optical limiting system decreases with the
increase of the absolute value of the magnetic fluid characteristic parameter ( ). The results presented in
this work may be helpful for designing the magnetic-fluid-based threshold-tunable optical limiters.

Key words: Optical limiter; Thermal lens; Threshold-tunable; Magnetic fluid



