[bookmark: _Hlk187681283]


Supplementary Materials for

Space weathering on the lunar near-side and far-side constrained from Si isotopes

Hui-yan Zhang et al.
*Corresponding authors. Email: huy16@ustc.edu.cn, lpqin@ustc.edu.cn, fhuang@ustc.edu.cn





This PDF file includes:

[bookmark: _Hlk185343237]Fig. S1 to S2
Tables S2 to S5


[bookmark: Tables][bookmark: MaterialsMethods]

[bookmark: Figures][image: ]
Fig. S1. Effect on Si isotopes of lunar basalts by different end member additions. F represents the proportion of different meteoritic material added to local lunar basalt. Silicon isotope of Chang’E bulk soil average is from this study. 
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Fig. S2. Three-isotope plot of δ29Si values vs. δ30Si values for all samples. All CE and meteorite samples and two international rock standards fall along a mass-dependent line (black line). The best fit line has a slope of 0.542 ± 0.032 with an intercept of 0.018 ± 0.007.

	End member
	δ30Si (‰)
	F
	SiO2 (wt%)

	
	
	0.002
	0.005
	0.01
	0.05
	0.10
	0.50
	1.00
	

	EH-L
	-0.77
	-0.30
	-0.30
	-0.30
	-0.32
	-0.34
	-0.51
	-0.77
	35.00

	EH-H
	-0.77
	-0.30
	-0.30
	-0.30
	-0.32
	-0.35
	-0.54
	-0.77
	45.00

	CH-L
	-0.52
	-0.30
	-0.30
	-0.30
	-0.31
	-0.31
	-0.38
	-0.52
	22.60

	CH-H
	-0.58
	-0.30
	-0.30
	-0.30
	-0.31
	-0.33
	-0.44
	-0.58
	43.00

	Meteoritesavg
	-0.48
	-0.30
	-0.30
	-0.30
	-0.31
	-0.32
	-0.39
	-0.48
	39.81

	Lunar basaltsavg
	-0.30
	　
	43.49

	Chang'E bulk soilavg
	-0.05
	
	41.25


[bookmark: OLE_LINK8]Table S2. 
Effect on Si isotopes of lunar basalts by different end member additions.
The mean δ30Si (‰) of EH is from ref. 25, and the highest and lowest values of SiO2 (wt%) are estimated as extremums from ref. 26;
The range of δ30Si (‰) and SiO2 (wt%) of CH are from ref. 26;		
The mean δ30Si (‰) of meteorites is from ref. 26;			
The mean of SiO2 (wt%) of meteorites is from calculated data of ref. 26;	
The mean δ30Si (‰) of lunar basalts is from Apollo data13-16 and CE-5 lunar clast data in this study;
The mean SiO2 (wt%) of lunar basalts is from Apollo data13-16;		
The value for the Chang'E bulk soil average (2SD) is from this study, and the mean SiO2 (wt%) is from ref. 23.
	Calculated Si isotope fractionation and δ30Siresidue soil after free evaporation

	fmelt
	α30Si = 0.978, ideal value
	α30Si = 0.986, measured value

	
	Δ30Siresidue soil - basalt
	δ30Siresidue soil (‰)
	Δ30Siresidue soil - basalt
	δ30Siresidue soil (‰)

	0.995
	0.111
	-0.189
	0.072
	-0.228

	0.990
	0.223
	-0.077
	0.144
	-0.156

	0.980
	0.449
	0.149
	0.290
	-0.010

	0.970
	0.677
	0.377
	0.437
	0.137

	0.960
	0.907
	0.607
	0.585
	0.285

	0.950
	1.140
	0.840
	0.735
	0.435


[bookmark: _Hlk183636916]Table S3. 
Calculated Si isotope fractionation and δ30Si of residue soil after free evaporation. The fmelt represents the fraction of residue after evaporation. Two αX values are used in the calculation, and the ideal value is calculated as  =, and the measured value from Mg2SO4 melt is 0.9857743.

	T (K)
	fbind
	Δ30Siresidue - initial vapor
	δ30Siresidue vapor (‰)
	δ30Sibulk soil (‰) after evaporation and escape at different temperatures
α30Si = 0.978, ideal value

	
	
	
	
	f=0.995
	f=0.990
	f=0.980
	f=0.970
	f=0.960
	f=0.950

	1200
	0.999996
	0.002
	(-22.469 ~ -21.959)
	-0.300
	-0.300
	-0.300
	-0.300
	-0.300
	-0.300

	2000
	0.999424
	0.166
	(-22.305 ~ -21.795)
	-0.299
	-0.298
	-0.296
	-0.295
	-0.293
	-0.291

	3000
	0.993079
	1.409
	(-21.061 ~ -20.552)
	-0.292
	-0.284
	-0.269
	-0.253
	-0.238
	-0.223

	4000
	0.976004
	3.827
	(-18.643 ~ -18.134)
	-0.279
	-0.257
	-0.215
	-0.172
	-0.130
	-0.087

	5000
	0.949404
	6.737
	(-15.734 ~ -15.224)
	-0.262
	-0.225
	-0.150
	-0.075
	0.001
	0.076

	6000
	0.916805
	9.651
	(-12.819 ~ -12.309)
	-0.247
	-0.193
	-0.086
	0.021
	0.128
	0.235



	T (K)
	fbind
	Δ30Siresidue - initial vapor
	δ30Siresidue vapor (‰)
	δ30Sibulk soil (‰) after evaporation and escape at different temperatures
α30Si = 0.986, measured value

	
	
	
	
	f=0.995
	f=0.990
	f=0.980
	f=0.970
	f=0.960
	f=0.950

	1200
	0.999996
	0.002
	(-14.595 ~ -14.266)
	-0.300
	-0.300
	-0.300
	-0.300
	-0.300
	-0.300

	2000
	0.999424
	0.166
	(-14.431 ~ -14.102)
	-0.299
	-0.298
	-0.297
	-0.295
	-0.293
	-0.291

	3000
	0.993079
	1.409
	(-13.187 ~ -12.859)
	-0.293
	-0.285
	-0.270
	-0.255
	-0.240
	-0.225

	4000
	0.976004
	3.827
	(-10.770 ~ -10.441)
	-0.280
	-0.259
	-0.218
	-0.178
	-0.137
	-0.096

	5000
	0.949404
	6.737
	(-7.860 ~ -7.531)
	-0.264
	-0.229
	-0.158
	-0.086
	-0.015
	0.056

	6000
	0.916805
	9.651
	(-4.945 ~ -4.616)
	-0.250
	-0.200
	-0.099
	0.001
	0.102
	0.203


Table S4. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK22]Calculated residue vapor proportion after escape (fbind) at different temperatures, Si isotope fractionation between residue vapor and initial vapor (Δ30Siresidue-initial vapor) and δ30Si values of lunar soil (δ30Sibulk soil). The Si isotopic compositions of residue soils are affected by two processes: free evaporation and vapor escape after evaporation at different temperatures (1200-6000 K). Therefore, the Si isotope fractionations of two processes are calculated separately and then combined together. The fbind represents the calculated residue proportion after escape, and f is the same as fmelt in Table S3, represents the fraction of residue after evaporation. Two αX values are mentioned in Table S3 as well.


	MC-ICP-MS
	Neptune Plus, Thermo Fisher
	　
	　

	RF power
	1200 W
	
	
	
	

	Coolant gas flow rate (Ar)
	~16 L/min
	
	
	
	

	Auxiliary gas flow rate (Ar)
	~0.8 L/min
	
	
	

	Sample gas flow rate (Ar)
	~1.0 L/min
	
	
	

	Resolution
	High resolution (> 6000)
	

	Sensitivity of 28Si 
	~4 V/(μg/g)
	
	
	

	Cones
	H skimmer and Jet sample nickel cones

	Nebulizer
	PFA microflow nebulizer (ESI) (~50 μL/min)

	Spray chamber
	Quartz dual cyclonic spray chamber (ESI)

	Faraday cups
	L3
	C
	H3

	
	28Si
	29Si
	30Si


Table S5. 
Instrument operating conditions for Si isotope measurement by MC-ICP-MS
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