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EDS background measurements

S1. EDS measurements for pure ice 
To prepare the pure ice samples, we froze ultrapure water and then prepared the sample the exact same way as for the core samples. Two thicknesses were prepared, 1 mm and 2.5 mm. The EDS spectra are in Fig. S1.
The largest peak in each sample is from O at 0.53 keV, which comes from H2O. Smaller peaks are from C (0.28 keV) and N peak (0.39 keV). Both samples also have a broad background signal from about 1 to 8 keV. As there is no significant difference in C, N and the broad background peaks between (a) and (b), we consider that these peaks arise from the surrounding environment, such as the adhesive material (the white material observed below the ice sample in the picture) and the N2 atmosphere. To remove the effects of these background signals from the sample spectrum, we used the differential spectrum analysis. Finally, the spectra show no signal around 2.96 keV that would indicate the Ar peak.


S2. EDS measurement only for sample holder
The sample holder was set in the SEM holder at room temperature and 120 Pa of N2 environment. The acceleration voltage was 20 kV. As the sample holder consists of a shuttle and an aluminium stub, the EDS spectrum shows various metal and other signals, including Al, Cu, Au, K, C, O, and Ni (Fig. S2). No peaks occur around 2.96 keV, which we identify as the Ar peak. Also, no peaks occur for Ag (L: 2.98 keV), which potentially could be confused with that of Ar. Thus, we confirmed that no signal corresponding to Ag was obtained, neither from the sample holder nor from the SEM chamber.
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Fig. S1: EDS spectra of pure ice of thickness (a) 1 mm and (b) 2.5 mm. Inset SEM images show the measurement positions as a dashed circle. The SEM imaging position in the sample lies within the red-dashed circle as shown at right. The small white patches in the SEM image are from hoarfrost on the sample.
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Fig. S2: EDS spectrum of the sample holder. The white dashed circle marks the measuring point.
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