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Fig. S1 DFT and GW band structure for Cs2MI6 (M = Pd, Pt, Ti, Sn, Te, Zr and Hf). Since the band structure of Cs2PdI6 and Cs2SnI6 within PBEsol functional are metallic, here the GW scissor shift are calculated within PBE functional.
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Fig. S2 DFT and GW band structure for Cs2MBr6 (M = Pd, Pt, Ti, Sn, Te, Zr and Hf).
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Fig. S3 DFT and GW band structure for Cs2MCl6 (M = Pd, Pt, Ti, Sn, Te, Zr and Hf).
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Fig. S4. Effect of different ratios of element doping at A, M and X sites in A2MX6 on the (a) formation energy and (b) bulk modulus.
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Fig. S5. RMSE of DFT band gap predictions on a 10% subset of the augmented dataset, with different atomic layers and hidden layer nodes in our GNN model. 









TABLE S1. Electron (me) and hole (mh) effective masses in m0 unit of pure VODPs Cs2MX6.
	Cs2MX6
	Cl
	Br
	I

	
	me (direction)
	mh (direction)
	me (direction)
	mh (direction)
	me (direction)
	mh (direction)

	Pd
	0.94 (X→W)
0.81 (X→Γ)
	3.06 (Γ→L)
	0.38 (X→W)
0.41 (X→Γ)
	1.50 (Γ→L)
	0.35 (X→W) 0.44 (X→Γ)
	1.47 (Γ→L)

	Pt
	0.56 (X→Γ)
0.71 (X→W)
	3.31 (X→Γ)
	0.41 (X→Γ)
0.43 (X→W)
	1.54 (Γ→L)
	0.36 (X→Γ) 0.29 (X→W)
	1.21 (Γ→L)

	Ti
	2.34 (X→W)
	2.84 (Γ→L)
	1.02 (X→W)
	1.48 (Γ→L)
	0.77 (X→W)
	1.19 (Γ→L)

	Sn
	0.59 (Γ→X)
0.59 (Γ→L)
	2.95 (Γ→L)
	0.28 (Γ→X)
0.28 (Γ→L)
	1.55 (Γ→L)
	0.24 (Γ→X) 0.24 (Γ→L)
	1.59 (Γ→L)

	Te
	0.49 (L→W)
0.88 (L→Γ)
	1.80 (W→L)
	0.53 (L→Γ)
0.28 (L→W)
	1.02 (W→L)
	0.31 (L→Γ) 0.17 (L→W)
	1.02 (Γ→L)

	Zr
	1.70 (X→W)
	2.94 (Γ→L)
	0.80 (X→W)
	1.55 (Γ→L)
	0.51 (X→W)
	1.03 (Γ→L)

	Hf
	1.36 (X→W)
	3.18 (Γ→L)
	0.75 (X→W)
	1.55 (Γ→L)
	0.64 (X→W)
	1.29 (Γ→L)
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