[bookmark: _Hlk123842988]Table 1 Comparison of the He-irradiation conditions, volume fractions of He bubbles, and increments of nanohardness among the Nb55V25Ta5Si15 REHEA and other radiation-tolerant alloys[14, 16, 48-54]
	Alloy 
	Phase
	Energy
(MeV)
	Dose
(ions/cm2)
	Temp. (℃)
	Volume fraction of He Bubbles
(×10-5)
	Increment of nanohardness
 (%)

	Nb55V25Ta5Si15
	eutectic
	3
	5×1017
	850
	3.72
	8.4

	NiMo DPS
	Ni-based
	3
	5×1017
	850
	45.07
	24.1

	GH3535[48]
	Ni-based
	1
	1×1016
	650
	81.98
	27.6

	
	
	1
	3×1016
	650
	231.06
	29.0

	
	
	1
	6×1016
	650
	428.21
	31.1

	Hastelloy N[49]
	Ni-based
	0.4
	3×1016
	650
	288.78
	32.9

	Hastelloy N[16]
	Ni-based
	2
	7×1016
	650
	460.62
	34.8

	Hastelloy N[50]
	Ni-based
	1.2
	1×1017
	650
	509.07
	36.0

	Hastelloy N[51]
	Ni-based
	0.5
	2×1016
	700
	582.02
	47.6

	
	
	0.5
	5×1016
	700
	755.93
	74.9

	800H[51]
	Ni-based
	0.5
	2×1016
	700
	886.01
	97.2

	
	
	0.5
	5×1016
	700
	3,283.83
	118.1

	Inconel 617[51]
	Ni-based
	0.5
	2×1016
	700
	1,370.03
	64.8

	
	
	0.5
	5×1016
	700
	4,644.8-
	96.8

	Nickel[52]
	Ni-based
	0.2
	2×1017
	450
	2,480.29
	102.7

	316L[53]
	Fe-based
	0.5
	4×1015
	700
	137.98
	32.2

	
	
	0.5
	1.5×1016
	700
	383.26
	50.5

	
	
	0.5
	5×1016
	700
	1,270.12
	71.8

	
	
	0.5
	1×1017
	700
	1,919.41
	75.2

	304SS[50]
	Fe-based
	0.2
	2×1017
	450
	1,753.92
	64.7

	W600[54]
	W-based
	0.04
	1×1017
	600
	457.49
	70.3

	CrMnFeCoNi[53]
	BCC
	0.2
	2×1017
	450
	3,015.92
	88.6

	TiZrHfVMo[14]
	BCC
	3
	5×1015
	600
	45.79
	-

	
	
	3
	1×1016
	600
	94.29
	-

	
	
	3
	3×1016
	600
	160.28
	-



