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Experiment of Anti-Counterfeiting Banknote Based on
Anti-Stokes Effect of Infrared Laser
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Abstract
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A new method to identify the counterfeit note based on anti-Stokes effect of infrared laser by experiment
is mainly discussed. Under the fundamental of analyzing the basic principles of anti-Stokes effect of infrared laser, an

experimental system with tunable infrared laser to measure the anti-Stokes effect of band notes is set up and the
experiment of optimum stimulated emitted light-wavelength analysis is finished; the 980 nm infrared laser is used to
irradiate the anti-counterfeit windows of the real note and the counterfeit one, and the comparative study of their

stimulated emitted light images using CCD is completed. The results of this experiment show that: Under the
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irradiating of laser, the real note can emerge stimulated emitted light with two wave crests around 640~670 nm and

530~560 nm, respectively, while there is nothing coming up on the counterfeit note; The wavelength of stimulated
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feasible, meanwhile, it provides lessons for anti-counterfeit system of note.

emitted lights for 10, 20, 50 and 100 yuan RMB are nearly the same; It is effective in identification of the counterfeit
OCIS codes 140.3070; 240.2510; 040.3060; 300.6340

note to add an optical filter when the phenomenon is recorded by photographing using CCD. The results of the
experiment prove that the technology on identify of counterfeit note based on anti-Stokes effect of infrared laser is
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Fig. 1 Schematic diagram of identifying and measuring

the paper money by laser

111401-2



49,111401 MM SKBIZFHE www. opticsjournal, net

S L LG T B3 AT 1 O I 27 R B D B, FUBD 1 5 B0 45 R D 2 7
WS T LA 1 BT b BSE W 0 2) U L5 59 0 2 9 43 91 E 640~670 i,
530~560 nm B AWtk 640~670 nm 0 fi 4 e (L 4 .

B2 978 nm HOBSR T ZMOESDER. I L ROEE S (0 ITT 166
Fig. 2 Stimulated emission spectrum pumped by 978 nm laser. (a) Spectrum for counterfeit money;
(b) spectrum for real money
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Fig. 3 (a) Stimulated emission spectrum pumped by 978 nm laser in different currency values and

(b) normalized result of different currency value
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Fig. 4 Experimental picture of the (a) real and (b) counterfeit money stimulated by infrared laser
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Fig. 5 Effects at (a) real and (b) counterfeit money after adding optical filter
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