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Introduction- An ideal all-optical limiter (AOL) should be transparent to low laser power and opaque at 

high powers, so that it can protect human eyes or optical components and all-optical sensors from intense 

laser radiation. The materials for AOL are required to have some desirable nonlinear optical (NLO) 

properties which include large nonlinear absorption coefficients and fast response times to provide 

efficient all-optical limiting. Among the organic and inorganic materials that have been exploited for 

AOL application, natural dyes extracted from tea leaves (TL) can be introduced as new optical materials. 

The  nonlinearity  effect  of these natural dyes can  be  employed  for  the  design  of  all-optical 

limiting devices. In this stage, all-optical limiter devices can be used as an all -optical sensor in 

protection of optical components in optically based devices [1-4].  
 

Experimental- Natural dyes extract of tea leaves has been used for dyeing natural materials such as black 

tea (Bt) and green tea (Gt). These tea were purchased from local market and prepared under different 

solvents, such as dimethyl sulfoxide (DMSO, C2H6OS), methanol (ME, CH3OH), ethylene glycol (EG, 

C2H6O2), and water (W, H2O). The method which used to extract natural dye from tea leaves is called the 

simple aqueous extraction method [5] (more detail will be described in the text). In this contact, 

experimental setup used to study the optical limiting behavior of the natural dye obtained from leave 

samples of black and green tea in a comparative study.  
 

Results and discussion- The absorption spectra of the natural dyes powder in DMSO, ME, EG, and W 

solvent were measured using UV-visible spectrophotometer in the range of 200-800 nm. It was observed 

that black and green tea have absorbance peaks at 675 nm. In addition, we studied the effect of nonlinear 

optical response for Bt and Gt. Here, different nonlinear optical parameters such as the nonlinear 

refractive index n2 and nonlinear absorption β were determined. To achieve high performance all-optical 

limiter devices of the dyes, important parameters are needed [1]. These parameters are the limiting 

threshold (Pth), optical damage (PD), and dynamic range (DR). The devices with low Pth with good PD 

for a high DR can be achieved. The result confirmed that the Bt can be a promising natural material for 

using to fabricate all-optical limiting devices.  
 

Conclusions- The natural dyes extracted from the black and green tea can be used as a photonic media 

by achieving all-optical limiting. The device can be used in the whole visible region. By choosing a 

suitable incident probing beam intensity, the device can be used for laser eye protection. The all-optical 

limiter devices based on Bt has shown the best performance parameters.  
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