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We take this opportunity to thank the reviewers for their valuable comments and suggestions & herewith we are submitting the answers to their questions.
	Q.No
	Reviewer’s Questions
	Answers to the Reviewer’s questions 

	1
	Literature references are relatively old; the newest one is from 2009.
	The following latest articles are referred and are included in the revised manuscript as references [3], [7], [8] and [10]. 
· Roland Scheer, Progress in Photovoltaics: Research and Applications DOI: 10.1002/pip.2155 (2012).
· N.Suriyanarayanan and C.Mahendran, Archives of Physics Research, 3 (1), 54 (2012).
· Y.Pena, S.Lugo, M.C.Rodriguez, A.Vazquez, I.Gomez and P.Elizonodo, Applied Surface Science, 257, 2193 (2011).
· M.Ben Rabeh, N.Chaglabou and M.Kanzari, Chalcogenide Lett. 6 (4), 155 (2009).

	2
	Simple search in the ISI Web of Science shows, that there are several publications about CuInS2 films by SILAR method. What is the main difference between already published papers and this manuscript?
	As reviewer has pointed out there are several publications about CuInS2 films by SILAR method. But no researchers have studied the effect of stirring on the properties of SILAR Cu-rich CuInS2 thin films.

	3
	Language should be checked throughout the paper, there are several typing errors as well.
	As per reviewer’s suggestion the language and typing errors have been checked throughout the paper and the following corrections are incorporated in the revised manuscript.   

	
	
	Original manuscript
	              Revised  manuscript

	
	
	(1) Abstract - CuInS2 (CIS) thin films were prepared by the successive ionic layer adsorption and reaction method (SILAR).

(2) Page 1, column 1, paragraph 2, rows: 5 and 8

Copper sulphate (CuSo4), indium chloride (InCl3) and thiourea (CH4N2S) were used as source materials for Cu+, In3+  and S2-  ions and their solutions are prepared in deionized water. 2N triethanolamine (TEA) and 2N hydrazine hydrate (HH) were added as complexing agents.
(3) Page 1, column 2, paragraph 1, rows : 5,7 and 9

The deposition was carried out by SILAR coating unit HO-TH-03A at the deposition temperature of 450. Cu-rich films were prepared without stirring (trial 1) and with stirring (trial 2) and the prepared films were analyzed after annealing at 1000C for 60 min.

(4) Page 1, column 2, paragraph  2, rows : 2, 5 and 11

The deposition process involves four steps. In the first step the substrate was immersed in the mixed cationic precursor for 30 sec so that Cu and In ions (diffusion, reaction and adsorption) are adsorbed on the substrate surface. In the second step the substrate was rinsed with ion exchange water for 30 sec to remove loosely bounded particles (convection, diffusion and desorption). In the fourth step the substrate was rinsed with ion exchange water for 30 sec to remove loosely bounded particles (convection, diffusion and desorption).

(5) Page 1, column 2, paragraph  3,  rows : 2 and 3
The films prepared without stirring are uniform in nature with comparatively higher thickness comparative to the films prepared without stirring.

(6) Page 2, column 2, paragraph 1, row: 1

Films prepared from both the trials did not have line above hν > Eg.
(7) Page 2, column 2, paragraph 2, row: 2

Is has been understood that the films prepared without stirring is found to have the closer reported refractive index (3).


	(1) Abstract - CuInS2 (CIS) thin films are prepared by the successive ionic layer adsorption and reaction method (SILAR). 

(2) Page 1, column 1, paragraph 2, rows : 5 and 8

Copper sulphate (CuSo4), indium chloride (InCl3) and thiourea (CH4N2S) are used as source materials for Cu+, In3+  and S2-  ions and their solutions are prepared in deionized water. 2N triethanolamine (TEA) and 2N hydrazine hydrate (HH) are added as complexing agents.

(3) Page 1, column 2, paragraph 2, rows: 7, 9 and 10
The deposition is carried out by SILAR coating unit HO-TH-03A at the deposition temperature of 450. Cu-rich films are prepared without stirring (trial 1) and with stirring (trial 2) and the prepared films are analyzed after annealing at 1000C for 60 min.

(4) Page 1, column 2, paragraph 2, rows : 2, 5 and 10

The deposition process involves four steps. In the first step the substrate is immersed in the mixed cationic precursor for 30 sec so that Cu and In ions (diffusion, reaction and adsorption) are adsorbed on the substrate surface. In the second step the substrate is rinsed with ion exchange water for 30 sec to remove loosely bounded particles (convection, diffusion and desorption). In the fourth step the substrate is rinsed with ion exchange water for 30 sec to remove loosely bounded particles (convection, diffusion and desorption).

(5) Page 1, column 2, paragraph  3,  row: 2

The films prepared without stirring are found to have higher thickness compared to the films prepared with stirring.

(6) Page 3, column 1, paragraph 1, row: 7
Films prepared from both the trials do not have line above hν > Eg.

(7) Page 3, column 1, paragraph 2, row: 2

It has been understood that the films prepared without stirring is found to have the closer reported refractive index (3).


	4
	Characterization methods, equipment used, and the measuring parameters should be inserted into the manuscript 
	As per reviewer’s suggestion characterization methods, equipment used, and the measuring parameters are inserted into the revised manuscript as follows: 

The atomic composition is determined by energy dispersive x-ray analyzer (EDAX) with an INCA penta FET X3 7582. Surface morphology of the CuInS2 thin film is observed by a scanning electron microscopy (SEM) with a JEOL-6390 scanning electron microscope, using an accelerating voltage of 20kV.The optical transmission spectra of the prepared thin films are taken using JASCO-UV/VIS/NIR (JASCO V-570) optical spectrometer in the wavelength range 200-2500 nm.



	5
	Naming of the samples is misleading and not the same throughout the manuscript.

(1) Page 1, column 2 and row: 8 is written? Without stirring (trial1) and with stirring (trial 2)...?

(2) Page 1, column 2, paragraph 2, row 14 is written? ... With stirring (trial1) and without stirring (trial1) and their thickness are found as 180 and110 nm respectively??

(3) In figure captions and figures, the naming of the sample is given vice versa
to that written on page 1. This makes the manuscript very difficult to follow and the presented results
are given vice versa.


	Sorry sir! As reviewer has pointed out the names of the samples have been maintained as the same throughout the revised manuscript.

(1)Yes! The films prepared without stirring are named as trial1 and the samples prepared with stirring are named as trial 2.  

(2) The deposition process has been repeated for 100 deposition cycles without stirring (trial 1) and with stirring (trial 2) and their thickness are found as 180 and 110 nm respectively.  

In figure captions and figures of the original manuscript the naming of the samples are correctly given. As per reviewers suggestion the naming of the samples is corrected in the revised manuscript at five different places.



	
	
	Original manuscript
	              Revised  manuscript

	
	
	(3a) Page 1, column 2, paragraph 3, row: 3
 The films prepared without stirring are uniform in nature with comparatively higher thickness comparative to the films prepared without stirring.
(3b) Page 1,column 2, paragraph 3,  row: 5
 Fig.1 shows the EDAX spectra of Cu-rich CIS films which confirmed that the films prepared with and without stirring are found to have almost the same Cu-rich composition, Cu2.26In0.135S1.59 and Cu1.9In0.14S1.93 respectively.

(3c) Page 2, column 1, paragraph 2, rows: 2 and 3 
From the scanning electron micrographs (Fig.2) it has been found that the films prepared with stirring are covered with more voids than the film prepared without stirring.
(3d) Page 2, column 1, paragraph 3, row : 2
Fig.3 shows the plot (αhν)2 versus (hν) of Cu-rich CIS films prepared with and without stirring.

(3e) Page 3, column 1,paragraph 1, row: 5
Moreover the films prepared without stirring is uniform in nature having voids less morphology and reported refractive index.
	(3a) Page 1, column 2, paragraph 3, row: 2
The films prepared without stirring are found to have higher thickness compared to the films prepared with stirring.
(3b) Page 1, column 2, paragraph 3, rows: 4 and 5
Fig.1 shows the EDAX spectra of Cu-rich CIS films which confirmed that the films prepared without and with stirring are found to have almost the same Cu-rich composition, Cu2.26In0.135S1.59 and Cu1.9In0.14S1.93 respectively.

(3c) Page 2, column 1, paragraph 3, rows:2 and 3

 From the scanning electron micrographs (Fig.2) it has been found that the films prepared without stirring are covered with more voids than the film prepared with stirring.
(3d) Page 2, column 2, paragraph 3, row: 2

 Fig.3 shows the plot (αhν)2 versus (hν) of Cu-rich CIS films prepared without and with stirring.
(3e) Page 3, column 1,paragraph 3, row: 4 
The film prepared with stirring is uniform in nature having voids less dense morphology whereas the film prepared without stirring has slightly higher absorption coefficient and lower refractive index.


	6
	Figures 1 and 4 are not readable.
	Readable images of Figures 1 and 4 have been included in the revised manuscript

	7
	The main results are reported; however, discussion of the results is missing and should be added into the manuscript

The main deficiency of this manuscript is that the discussion of the results
is completely missing. This should be inserted in order to describe any effect of  preparation conditions on film properties.

.
	 The following discussions of the results are added into revised manuscript 


	
	
	Original manuscript
	              Revised  manuscript

	
	
	EDAX Analysis 

The compositional deviations of Cu-rich CIS can be expressed by non-stoichiometric parameter (Δy= (2S/Cu+3In)-1) which is related to the electronic defects [9]. Since the estimated values of Δy of the films, 0.19 (trial 1) and 0.66 (trial 2) are > 0 it can be concluded that the prepared films from both the trials are of p-type in nature.

SEM Analysis

From the scanning electron micrographs (Fig.2) it has been found that the films prepared with stirring are covered with more voids than the film prepared without stirring.

OPTICAL Analysis 

 Fig.3 shows the plot (αhν)2 versus (hν) of Cu-rich CIS films prepared with and without stirring. Both the films are found to have direct allowed transition with the band gap of about 1.5eV which agrees well with the earlier reports [10-13]. It can also be seen that the film prepared without stirring is having relatively higher absorption coefficient (3.8x106m-1) than the film prepared with stirring (2.1x 106m−1).  
In conclusion Cu-rich CIS thin films prepared without stirring and with stirring have the same tetragonal structure, p type nature, and direct allowed transition with the band gap of about 1.5 eV. Moreover the films prepared without stirring is uniform in nature having voids less morphology and reported refractive index. This study enabled to realize the influence of stirring on the properties of Cu rich CIS thin films.


	The compositional deviations of Cu-rich CIS can be expressed by non-stoichiometric parameter Δy = (2S/Cu+3In)-1) which is related to the electronic defects and would determine the type of majority charge carriers. Films with Δy>0 will behave as  p-type material while Δy <0 will show n-type conductivity[13].Since the estimated values of Δy of the films 0.19 (trial 1) and 0.66 (trial 2) are > 0 it can be concluded that the prepared films from both the trials are of  p-type in nature [13]. The p-type nature may be attributed to CuIn because the formation energy of VIn is larger compared to CuIn [14].
Surface morphological change is common in thin films and strongly depends upon the preparation method [15].Stirring affects SILAR films by preventing deposition of loosely adhering, large aggregates. The loose deposits block the substrate and prevent normal adherent film growth when the films are prepared without stirring and this may be the reason for more voids in the films [Fig.2a]. The loose deposits are readily removed by stirring action and enhanced normal adherent film growth was confirmed by the dense morphology of CuInS2 films prepared with stirring [Fig.2b] [16].
 Fig.3 shows the plot (αhν)2 versus (hν) of Cu-rich CIS films prepared without and with stirring. It is well established that CuInS2 is a direct band gap semiconductor with the band extrema located at the centre of Brillouin [10]. Both trial 1 and trial 2  films are found to have direct allowed transition with the band gap of about 1.53 and 1.51eV respectively which agree very  well with the earlier reports [10,17-19]. Trial 2 (with stirring) are found to have comparatively closer band gap of single crystal (1.5eV) [18]. It can also be seen that the film prepared without stirring is having relatively higher absorption coefficient (3.8x106m-1) than the film prepared with stirring (2.1x 106m−1). He et al [20] pointed out that due to the high absorption coefficient (>104cm-1), the ternary compound CuInS2 (CIS) has been regarded as a promising absorbers for thin film photovoltaic applications [20]. 
As refractive index is a measure of transparency to incident spectral radiation, the lower refractive index of the films prepared without stirring corresponds to comparatively lower transparency and in turn higher absorption than the films prepared with stirring[22].
In conclusion Cu-rich CIS thin films prepared without stirring and with stirring have the same tetragonal structure, p type nature, and direct allowed transition. The film prepared with stirring is uniform in nature having voids less dense morphology and bandgap (1.51eV) closer to that of single crystal (1.5eV) whereas the film prepared without stirring has slightly higher absorption coefficient and lower refractive index. Therefore this study enables to realize the influence of stirring on the properties of Cu rich CIS thin films.
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