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Referee report
General
The article describes the results of some investigations of a 100x100mm2 single-GEM made of glass. The electrode is 680micron thick with 170micron diameter holes with a pitch of 280 microns. The main results with a single gas mixture Ar/CO2(10%) are: gain (max ~ 20,000) and imaging, plus some gain instabilities due to polarization. The article merits publications after minor revision following the remarks below.
Remarks
1. The article should be screened for language. The present quality is below standard.
The manuscript was screened by a language correction service.

2. Abstract: replace “honeycomb” by “hexagonal”.
We replaced the word.

3. Introduction, 2ed paragraph: “The low volume resistivity enables less charge-up….”. Unclear why does it connect with thickness.
It is necessary for G-GEM to have sufficiently large thickness to support itself without deflection. The large thickness also enables high gain (more than 1.0E+4) with single stage. 
However, the charge-up problem becomes serious with the thick substrates, because the large part of insulator (glass) is exposed to the operational gas. So the probability of electron attachment on the glass becomes large. In addition, because of the high gain of G-GEM, a lot of electrons are normally produced in the holes. Therefore, the amount of electron attached on the glass becomes also very large.
To reduce the amount of charge-up, we can use low resistivity glass (1.0E+9 ~ 1.0E+12 Ohm cm). If we use it, each resistance inside hole becomes low, and the charge-up electrons will be swept out quickly.

I changed the paragraph 2 as below.
Recently, we developed a new type of MPGD, Glass Gas Electron Multiplier (G-GEM) [2]. The G-GEM’s substrate is composed of the photosensitive etchable glass, PEG3 (HOYA Corporation, Japan). Holes of the G-GEM are uniformly fabricated using a photolithography technique over the entire sensitive area. The G-GEM is appropriate for sealed-type detectors since it is free of out- gassing. The G-GEM has the sufficiently thick glass substrate to support itself over the sensitive area. However, if we use the thick substrate, the charge-up of avalanche electrons on the hole surface becomes serious because the large part of the insulator is exposed to the operational gas. This problem is resolved by using the low volume resistivity glass for the substrate. The resistivity of PEG3 (8.5×1012 Ω·cm) is sufficiently low to reduce charge-up. 

4. Applications: missing or/and unclear arguments. Pls explain: why sealed G-GEM is good for heavy charged particles? for what type of neutron detectors? why sealed x-ray detectors needed? Also, missing is one of the most important applications: “sealed gaseous photomultipliers” (GPM) with Bialkali photocathodes [e.g. A. Lyashenko et al. Gaseous Photomultipliers for the visible spectral range. 2009 JINST 4 P07005].

We are sorry to make confusions in the paragraph 3. We changed the paragraph as below.
First, we explained why gas-based imaging device is important. Then we explained the merit of non-outgassing detector in terms of application.
The large-area imaging device with a gas detector will be attractive for various fields: imaging of heavy charged particles, which normally cause severe radiation damages to solid state detectors; large-area neutron imaging combined with a solid state converter like 10B; and imaging of low energy X-rays (several keV), which cannot be observed clearly with solid state detectors because of the low signal levels against them. In addition, if the detector does not out- gas and can be operated stably under sealed condition, all the gas circulating or purifying systems can be removed; It will greatly improve the portability of the imaging de- vice. The portability is necessary for the on-site use of the detector: for example, at the scene of radiotherapy in the hospitals. The sealed-type detector can be also used for gaseous photomultiplier applications. The sealed-type detector is also compatible with the rare and expensive gases like Xenon, which have higher detection efficiency against X-rays. Realizing this kind of portable gas-sealed type imaging device is made possible by G-GEM’s non- outgassing property. In addition, the high gain capability of G-GEM with single stage and self-supporting structure, make an attractive imaging device. 


5. Experimental setup: is there any reason for the rather large drift & induction fields?
The drift field was obtained by a drift scan. We increased the voltage of the cathode and fixed this value as it provided the highest gain. The induction field was automatically decided by the voltage divider.

6. Fig 1 carries no info and is not needed.
The figure was removed.

7. Looking at Figs 9 and 10, it appears as that the statistics on the “edge imaging” is rather poor. Therefore I would take the numbers quoted on resolutions with extreme caution. I would add a remark to that or provide better results.
We could not provide more counts for each bin in this experiment. In addition, we think combining the parallel bin arrays together would not produce collect results (Block edges are not perfectly parallel to X/Y axes). So I added the remark about the poor statistics to cause a caution.
where x is the position, μ is the expectation of edge po- sition, σ is the standard deviation, a is the scaling factor and c is the offset. Figure 9 and 10 show edge profiles and fitted curves. The position resolutions were σ = 137 μm in the X direction, and 114 μm in the Y direction. It should be noted that the resolutions were not guaranteed sufficiently due to the rather small data counts for each bin. 
[bookmark: _GoBack]

8. Paragraphs on X-ray imaging and conclusions: pls write if the resolutions provided: 137 and 114 microns are RMS or FWHM. 
I added “RMS” in the sentence.
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