Reply to the review:

At first we would like to thank the reviewer for his efforts in reviewing our paper. Those comments are very precious for us and we will take them into account to improve this paper.

Please find enclosed our answers to the comments review. We hope that our explanations and corrections will be satisfactory.

1. The details on Ti nanoparticles should be provided; their physical parameters, TEM images plus any other relevant information on their functionalisation as well as the source of those nanoparticles

The source of NP is mentioned in the manuscript (Sigma Aldrich, Poland). The NPs were commercially purchased and because of that we have no access neither to detailed information on their physical parameters nor have the necessarily equipment to provide these parameters ourselves.
2. The main results, in particular those reported on figures 4 and 5 as well as Table 2, are presented as qualitative observations. The following points refer to the main parts that need to analysed properly in the next version of this paper. The recommendation is to include some thorough explanations of the effects, discussion of the features and the trends observed. Were they as expected? What are the underlying mechanisms? What are the theoretical predictions?

The main reason for initiating new experiments with metallic NPs was to improve (i.e. decrease) the response time of PLCF doped with this material. Based on the literature we have chosen Ti NPs for the preliminary tests and in this paper we report our first results. However, the preliminary experiments in external electric field showed no significant changes to the response time or threshold voltage compared to undoped LC. As for the thermal tuning of PLCF we expected to observe shifting of photonic band gaps with increasing temperature and this effect turned out according to expectations. It is hard for us to describe an underlying mechanisms, because the reason for NP-doped LC acts differently than the undoped one could be in detail explained by chemists. We are mostly focusing on changes in propagation and properties of PLCF with this composite. 

3. For example, an explanation should be provided on the origin of the shift that originates from different LC orientations – the current phrase is too vague and too qualitative

The spectrum shift is connected to LC molecules orientation (refractive index change or reduced order parameter of LC due to NP) that might been distorted by the presence of NPs. As a result, the order parameter of the molecules has been reduced and also there could be changes in refraction indices of LC. This explanation has been added to the text

4. Figure 4: what are the units of intensity? What are the features observed on this graph, apart from the blue shift?

The units of intensity have been added to the Fig. 4 and Fig.5. The main conclusion from Fig.4 is that there is a noticeable difference between spectrum of the undoped and Ti-doped 5CB. The term “blue-shift” may not be a correct expression in this case, because we have here two different materials and this term is mostly used for spectrum shift of the same material like in Fig.5. This has been corrected in the text.

5. Same issue for Figure 5: different spectra are reported, but their features and the trend with temperature were not explained.

The thermal shift of photonic band gaps is a common phenomenon in PLCFs. In this case for the fiber infiltrated with Ti-doped 5CB we observed blue shift of the propagating spectrum. With increasing temperature the photonic band gaps move towards shorter wavelengths and also the narrowing of the bangs gaps can be observed. A typical PLCF behavior is observed in the case of PCF infiltrated with Ti-doped 5CB. 
6. Table 2 has insufficient discussion. Also, including inorganic nanoparticles often leads to higher viscosity, so why in this case there was no change in viscosity or response time?

In this paper we showed preliminary research for properties of LC cells and PLCFs filled with Ti-doped LC. The Ti NPs were chosen based on the paper [12] where the Korean group reported research results on a Ti-doped LC cell in an external electric field. We wanted to repeat their results and then transfer it to PLCFs, but up-to-the date we have not received any satisfactory results. One reason could be the nematic LC we used, because it has different dielectric anisotropy and refractive indices than in [12]. On the other hand, the problem could lay on the doping concentration of NPs. In near future we are planning to use mixtures of other LC as well as with different doping concentration and compare it with our current results. These should help finding an explanation for this lack of change in response times. 

7. An additional clarification is needed to state more explicitly what references [6-9] report on gold and silver NPs in LCs.
References [6-9] report that gold or silver nanoparticles added to nematic LCs increase ionic conductivity and dielectric anisotropy as well as decrease switching voltage and Fredericks transition. Additionally, gold nanoparticles stabilize nematic phase of LC host. This information has been included to the text.
8. When discussing state of the art of nanoparticles in liquid crystals, there is too little about the difficulties and issues of such composites, such as aggregation or reproducibility of results. The relevant discussion should be added to the introduction and referred to in the analysis of results, if the issues are also present in the samples considered.

We are well aware of disadvantages of using NPs, such as aggregation. However, this is more a problem of chemical nature of this composite material and so this is an issue the group of prof. Dybko is currently working on. In the text additional information about issues of using NP materials with LCs have been added.

9. For the statement “Both PCF samples were 15cm long with 2-3cm PLCF sections infiltrated…”, please add a sketch or a diagram that shows and clarifies the details of this system.

A required diagram has been added to the paper.

10. Furthermore, “use of LCs as an infiltrating material greatly improved optical properties of PCFs” – this statement is too vague. An additional comment is needed what parameters improved.

The optical parameters has been mentioned in previous sentence in the paper. We realize that there could be some confusion, so the correction to this part of the text has been made.

11. There is some confusion between figure 4 and Table 1 in the text.
Tab.1 shows different LC orientation under the polarizing microscope for microcapillaries infiltrated with the undoped and Ti-doped 5CB. Fig. 4 shows the difference of spectra for PCF infiltrated with the undoped and Ti-doped 5CB.
