Supplemental information
Electrical property measurement
The dielectric constant was measured at a frequency of 100, 1 k, 10 k, 100 kHz by electrode contact method using an LCR meter E4980A (Agilent Technologies). The electrode was prepared by a vapor deposition of aluminum to the glass substrate with a thickness of 3 mm. The dielectric constant, εr, at each frequency was calculated from capacitance, C, at each frequency, electric constant, ε0, thickness of sample, d, and electrode area, S, by using the following equation:
εr = C / ε0 × d / S						(1)
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Fig. S1: The dielectric constant, εr, for the alkali silicate glasses measured at various frequencies. Purple, 100 Hz; blue, 1 kHz; Green, 10 kHz; red, 100 kHz.
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Fig. S2: Comparison between averaged SN,X(Q) (red) and experimental SN,X(Q) (black) for the Na50K100 glass. A shift of FSDP observed at Q ~1.8 Å-1 in the SN(Q) is a signature of increased density of the Na50K100 glass. An underestimated peak at Q ~2 Å-1 in the SX(Q) suggests potassium related environment in the Na50K50 glass is different from that of the K100 glass.
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Fig. S3: RMD-MD-generated partial pair-distribution functions, gij(r) for the alkali silicate glasses. Cyan curve; SiO2 glass, red curve; Na100 glass, green curve; Na50K50 glass, blue curve; K100 glass.
[image: ]
Fig. S4: Comparison between the final RMD-MD and original MD-generated partial pair- distribution functions, gij(r) for the alkali silicate glasses. a Na100 glass, b Na50K50 glass, c K100 glass. Black curve; MD model, red curve; RMD-MD model.
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Fig. S5: The alkali-centric persistence diagrams for the alkali silicate glasses. a Na100 glass, b Na50K50 glass and c K100 glass. The boxed regions follow the diagonal, and the associated profiles are plotted in d Na100 glass, e Na50K50 glass and f K100 glass.


Table S1 Nominal composition, analyzed composition of the alkali silicate glasses.
	Glass
	Nominal composition (mol%)
	Analyzed composition (mol%)

	
	Na2O
	K2O
	SiO2
	Na2O
	K2O
	SiO2

	Na100
	22.7
	–
	77.3
	22.6
	–
	77.4

	Na50K50
	11.3
	11.3
	77.3
	11.5
	11.2
	77.3

	K100
	–
	22.7
	77.3
	–
	21.7
	78.3
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