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Determination of Na/Si ratio in CsMPs

To determine the atomic concentration in the specimens fromspB&ra, particularly for light elements, X-ray
absorption inside the specimens needs to be corrected b#uaiusharacteristic X-ray has a low energy and is considerabl
absorbed. First, the EDS spectra of the synthetic glaksavgitmilar composition to that of the CsMPs but witHéatwere
acquired from various thickness regions and the intereity of the Zn L and Zn & peaks zn./l1znk.) Was determined for each
spectrum. Assuming that X-ray exponentially decays insiglentiterials and Znis hardly absorbed because of its high
energy, the linear relationship betweenlkq(lznk,) andt/A was obtained as shown in Fig. S3a, whened/. are the specimen
thickness and inelastic mean free path of the incident eleédtroims specimen, respectively, antdwas determined by the
electron energy-loss spectra (EELS) from each point of #ha@repn. The descending regression line corresponds to the
absorption of Zn L with a low energy. Using this relasibip,lz,. of the spectra from CsMP-HD and CsMP-Ma was estimated
from theirlzk, andt/A, and the Na K peak intensityl{ax,) was obtained by subtractihg, from the overlapped peaks of Zn L
and Na Ki. Here, we assume thafor the synthetic glass and CsMPs is the same begasisg@proximately a function of the
density and mean atomic number of the specitid¢iurthermore, the decay rates inside the materials for Zn Narith are
the same because their energy is nearly identical. AccordihgljNa Kt peak intensity without absorption f{k.)«=0) was
obtained using the relationship shown in Fig. S3a. Tkerakion of Si K« corresponding to specimen thickness can be
estimated in the same manner as previously described and thediaianship between Lh{k./Iznks) andt/A for the synthetic
glass was also obtained, as shown in Fig. S3b. Usisgdlaitionship, we calculated the Si eak intensity without absorption
((Isika)t=0) for CsMP-HD and CsMP-Ma. Using the intensity rd{i@ax./Isik.)=0) Of Na Ko and Si Kt without absorption, as
previously determined, and tkefactor converted from the mass ratio to the atomic réatigiE 1.373) for the microscope, the
Na/Si atomic ratio for CsMP-HD and CsMP-Ma was determinal€Tl).
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Table S1. Composition of synthetic glass other than oxygen

Si0z KO FelO: ZnO RO SnG: CsO | Total
70.2 05 8.0 9.4 0.5 2.3 9.1 100.qwt%)

Table S2. Calculated Mdssbauer parameters for the bulk synthetic glass

Isomer shift ~ Quadrupole splitting FWHM Relative area
(mm/s) (mm/s) (mm/s) (%)
Fe 0.886(8) 2.20(1) 0.74(2) 37(1)
Fe* 0.401(7) 0.77(1) 0.93(3) 63(1)
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Figure S1. XANES spectrum of the synthetic glass.

Figure S2. Mdssbauer spectrum of the bulk synthetic glass.
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Figure S3. (a) Relationship between Ua{ /Iznkq) andt/A for synthetic glass. (b) Relationship betweenl ikl znk,) andt/Z

for synthetic glass.
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Figure S4. Relative thickness maps of CsMP-Fc (a), CsMP-Sg (b)Wd-1 (c). Rectangles show the location where the
EDS spectra were obtained. The values next to the rectanglestinttie relative thickness of each rectangular area. (d—f) EDS
spectra obtained from the rectangles in (a—c) at thed\Nanld Zn L peaks. Spectra obtained from the synthetic gliétss w

similar relative thickness are also shown. The appearance pé&ks at 0.9 keV in this figure, which do not appeargn %iiis

due to different types of cupper substrates suppottiegpecimen.
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Figure S5. ADF image and corresponding elemental maps of CsMP-Sg ebitaging STEM-EDS.
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Figure S6. SEM images of the CsMPs. The images were taken usingsbatiered electrons at an accelerating voltage of 20
kV. The radioactivity determined with imaging plates ipeqded to the images.

Figure S7. TEM image of synthetic glass. Arrows indicate glass fragsnen



