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Supplementary Information
The XANES spectra for the different phases simulated by FEFF are included in Figure S1, highlighting the spectral differences between the intermetallic phases. The quantitative microstructural parameters (microstrain, lattice parameters) determined from the XRD refinements are given in Table S1. The Re and Os fractions determined from the XANES analysis are also listed in Table S1 for reference.


Figure S1 FEFF simulated XANES Spectra at (a) Re and (b) Os LIII Edges. 


Table 1. Rietveld refinement results - lattice parameters (a) and microstrain (μs) for all polycrystalline specimens. Baseline and Thermally Aged specimens are included for reference. Single crystal specimens are included at end of table with Re+Os % columns included.
	Specimen
	Condition
	(a)
	±
	μs
	±
	Re
	Os

	ID
	Baseline, thermally aged, irradiation temp, fluence
	Å
	
	(arb units)
	
	%
	

	Polycrystalline W
	Baseline
	3.16631
	0.00000
	0.1317
	0.0010
	0.00
	0

	
	850 °C, 0.42 dpa
	3.16697
	0.00003
	0.2618
	0.0062
	1.02
	0.29

	
	850 °C, 0.42 dpa
	3.16703
	0.00003
	0.2981
	0.0036
	1.87
	0.20

	
	Thermally Aged
	3.16651
	0.00000
	0.1859
	0.0010
	0.00
	

	
	1100 °C, 0.47 dpa
	3.16472
	0.00004
	0.5112
	0.0059
	1.33
	0.31

	
	1100 °C, 0.47 dpa
	3.16423
	0.00002
	0.4167
	0.0045
	2.18
	0.25

	W-3%Re
	Baseline
	3.16442
	0.00001
	0.2032
	0.0010
	3.05
	

	
	850 °C, 0.42 dpa
	3.16645
	0.00001
	0.1812
	0.0012
	2.20
	0.55

	
	850 °C, 0.42 dpa
	3.16677
	0.00001
	0.1700
	0.0022
	3.17
	0.66

	
	Thermally Aged
	3.16413
	0.00001
	0.1742
	0.0009
	3.05
	

	
	1100 °C, 0.47 dpa
	3.16100
	0.00002
	0.2403
	0.0027
	2.43
	0.61

	
	1100 °C, 0.47 dpa
	3.16166
	0.00001
	0.1552
	0.0011
	3.16
	0.77

	K-W
	Baseline
	3.16901
	0.00001
	0.1874
	0.0011
	0.00
	

	
	850 °C, 0.42 dpa
	3.16501
	0.00002
	0.1175
	0.0078
	1.87
	0.22

	
	850 °C, 0.42 dpa
	3.16484
	0.00001
	0.1469
	0.0013
	2.05
	0.20

	
	Thermally Aged
	3.16463
	0.00001
	0.1032
	0.0021
	0.00
	

	
	1100 °C, 0.47 dpa
	3.16376
	0.00001
	0.3503
	0.0031
	1.18
	0.32

	K-W-3%Re
	Baseline
	3.16639
	0.00001
	0.1735
	0.0011
	2.92
	

	
	850 °C, 0.42 dpa
	3.16178
	0.00000
	0.1820
	0.0009
	3.15
	0.68

	
	850 °C, 0.42 dpa
	3.16264
	0.00001
	0.1414
	0.0012
	3.33
	0.69

	
	Thermally Aged
	3.16307
	0.00001
	0.1393
	0.0015
	2.92
	

	
	1100 °C, 0.47 dpa
	3.16108
	0.00001
	0.2099
	0.0019
	2.73
	0.54

	1%La W-3%Re
	Baseline
	3.16668
	0.00001
	0.2280
	0.0010
	2.68
	

	
	850 °C, 0.42 dpa
	3.16234
	0.00001
	0.2126
	0.0010
	3.20
	0.80

	
	850 °C, 0.42 dpa
	3.16351
	0.00001
	0.1888
	0.0012
	3.39
	0.69

	
	Thermally Aged
	3.16330
	0.00001
	0.1563
	0.0014
	2.80
	

	
	1100 °C, 0.47 dpa
	3.16053
	0.00000
	0.1551
	0.0009
	2.02
	0.90

	
	1100 °C, 0.47 dpa
	3.16036
	0.00001
	0.1697
	0.0012
	3.24
	0.70

	Single Crystal W
	baseline
	nm
	
	nm
	
	0.00
	

	
	850 °C, 0.42 dpa
	nm
	
	nm
	
	0.44
	0.26

	
	850 °C, 0.42 dpa
	nm
	
	nm
	
	2.02
	0.22

	
	1100 °C, 0.47 dpa
	nm
	
	nm
	
	1.02
	0.49

	
	1100 °C, 0.47 dpa
	nm
	
	nm
	
	2.02
	0.32
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