The Response to the first reviewer's comments


1. The 1st comment:
Needs a revamp of the entire article. You can improve and elaborate the results and discussion. Try to incorporate the corrections included in the manuscript.
Response:
I fixed entire article according your suggestions. I read your comments in paper and that is really help me a lot. It is very clear and detail.
Modification:
Modification could be seen in paper (highlight in red type).

2. The 2nd comment:
	Research methodology or the approach of the problem solving not clearly described.

	Response:
	In point 2 (Method, rows. 90), I added theory about Compton scattering in the interaction of gamma rays and matter.

	Modification:
1. See rows. 91-113, page 4-5.
When gamma rays penetrate a material, Compton scattering is one of possible physical process. Compton scattering is the interaction of photon and free electron in material. When photon and material collide, some of the energy is transferred to material electrons. In this interaction, photon with energy E (MeV) is deflected from original direction with scattering angle . Another energy Ee (MeV) is transferred to scattered electron or recoil electron. The results of this interaction are scattered photon and scattered electron……………… *and so on*………… until rows. 113.

2. See row. 115 page. 5.
Monte Carlo is widely used for the purpose of understanding particle tracking.

3. The 3rd comment:
	Discussion and/or analysis has been not relevant yet with the results of the study.

	Response:
[bookmark: _GoBack]	Probably in last time, the discussion and analysis are not complete enough. Now, I added explanation related to the results, I also added some relevant theories from reference to describe the results obtained. Methods in point. 2 (include the theory) that I added will also help to explain the result clearly.

	Modification:
1. See rows. 180 – 184 page. 8.
The inhomogeneous of material density could be examined by investigating the intensity of scattered radiation. In this simulation, the void is assumed as a cylindrical air chamber with density about 1.29 gr/cm3. Because of the main concrete density is 2.3 gr/cm3, the intensity of scattered radiation produced by main concrete and void should be different.

2. See rows. 195 – 202 page. 9.
The backscattering peak obtained for each points are different each other according to the number of scattered photons recorded by detector. When the radiation perceives the concrete as material target and then interact, the number of photons scattered after this interaction will reach and detected by the detector as number of counts. This counts will be increase due to increasing of the electron density of materials. The counts of photons scattered will be reduces due to the reduction of electron density which is indicate the confirmation of void existence.

3. See rows. 216 – 221 page. 10 
… The probability of gamma ray interaction with material is inversely proportional with material density (see Eq. 3). Increasing of material density will reduce the interaction of photons and material. As a result, there will be lots of scattered photons.

4. The 4th comment:
a. Does the abstract reflect the paper content? See Comment
b. Do the data presentation and interpretation valid and reasonable? See Comment

Response and modification:

a. I modify some point in abstract as following:

Before modification :
Detector position (angle and distance) conduce variance of the backscattering peak produced due to the presence of void. (row. 16)

After modification :
Density discrepancies conduce variance of the backscattering peak produced due to the presence of void. (row. 18)

I modify this sentence because I think I didn’t include “positions and angle influences” in paper. So in my opinion, now abstract already reflect the paper content.

b. Beside the modification according to reviewer comments, I hope the modification of analysis in rows. 180 – 184, rows. 195 – 202, and rows. 216 – 221 will make the presentation and interpretation are valid and reasonable.


The Response to the second reviewer's comments


1. The 1st comment:
	In fig. 1 caption please revise scintilation -> scintillation

	Response:
	Thank you for the correction, see row. 124 page. 5.

Modification: scintilation -> scintillation (row. 124 page. 5).


2. The 2nd comment:
	Please carefully English grammar in paper.

	Response:
	Thank you, I fixed some grammar issue in paper.

	Modification:
· Row. 35, NDT generally uses for -> NDT  generally used for
· Row. 59, Radiation passing through a material -> Radiation passes through a material.
· Row. 116, GEANT4 (Geometry And Tracking) simulation toolkit used for constructing the detector system, -> GEANT4 (Geometry And Tracking) simulation toolkit has been used for constructing the detector system,
· Row. 121, other research on development NaI(Tl) detector was performed by Tam et al. -> other research on the development of NaI(Tl) detector is performed by Tam et al.
· Row. 128, detector model developed by using cylindrical NaI(Tl) -> detector model has been developed by using cylindrical NaI(Tl).
· Row. 131, This geometry adapted from -> This geometry has been adapted from.
· Row. 157, Experiment carried out by expose 1μCi -> Experiment has been carried out by exposing 1μCi.
· Row. 160, Photoelectric energy peaks from simulation and experiment results could be seen in Fig. 2. -> The photopeaks from simulation and experiment results are compared and could be seen in Fig. 2. 
· Row. 184, This simulation conducted void detection -> The simulation has been conducted for void detection
· Row. 186, Void located at the center of the main concrete -> Void has been located at the center of the main concrete
· Row. 187, Detector positions vary into 35 points for scanning -> the detector positions are varied at 35 points for scanning
· Row. 187, 2D plot in different shades shows in Fig. 4 -> 2D plot in different shades is shown in Fig.4.
· Row. 206, 137Cs as the gamma source looks better than 60Co result -> gamma source is found to be better than 60Co source.
· Row. 214, The number of electron in volume element as scattered particle induce backscattering occurs -> The number of electrons in a volume element induces backscattering.







3. The 3rd comment:
Why you need SiO2 and MgO in nearby NaI(Tl) detector. Please explain.

Response:
I added the explanation about why we use SiO2 and MgO in detector. (See row. 133 page. 6). 
Modification: 
(See row. 133 page. 6) Photon collection is one of criteria to determine efficiency and resolution of the detector. When some photons get into a detector, photons are not directly absorbed by the crystal surface. To recapture photon that escape from the surface of crystal, the crystal should be surrounded by reflector. This reflector needs high reflection coefficients to optimize the light collection. Reflectance may improve photon collection efficiency. Diffuse reflector like MgO is commonly use to obtain a good result. MgO is physically and chemically stable at high temperature. Photons collection will be measured by Silicon wafer (SiO2) photon sensor. 
