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A desktop-sized thermal lens microscope (DT-TLM) having high sensitivity and wide applica-
bility was developed. The operationality of the DT-TLM compared with that of a big-sized TLM
has been remarkably improved by simplifying the optics and optimizing the optical configura-
tion. In order to evaluate the performance, the DT-TLM was applied to the ultrasensitive detec-
tion of a non-fluorescent molecule (dye: Sunset Yellow) in water. The concentration depen-
dence of the thermal lens signal (calibration curve) showed good linearity in the range of 1 X
10 8~1X10""M. From the value of twice the standard deviation (20) of this calibration
curve, the lower limit of the quantitative determination was estimated to be 1.10 X 10"* M. The
lower limit of detection was estimated as 8.27 X 10™° M from the conditions of the signal-to-noise
ratio S/N=2. These obtained values were almost the same as that of the big-sized TLM.

Keywords : thermal lens effect; thermal lens microscope ; ultra high sensitive detection ; non-flu-
orescent molecule.
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Table 1 Comparison of detection methods
Fluorescence Electro—ch‘cmlcal Absorption Therma? lens
detection detection
Sensitivity O AN A ©) Bl
Applicability A A O ©)
Miniaturization AN O A PN
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Fig. 1 Principle of thermal lens microscope

The focal points of excitation and probe beams are (a) in the same position and

(b) out of position.

(c) thermal lens effect induced in the case of configuration

(a). (d) thermal lens effect induced in the case of configuration (b).
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Fig. 2 System diagram of TLM -
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Fig. 5 Calibration curve
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