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Table S1. Detailed Single crystal X-ray data of Cu4I4(TFP)4 and Cu4I4(TFP)3CH3CN.



	Complex
	Cu4I4(TFP)4
	Cu4I4(TFP)3CH3CN

	Formula Weight
	1690.41
	1499.30

	CCDC Number
	2482226
	2482227

	Crystal System
	Cubic
	Trigonal

	Space Group
	F-43c 
	P -3c1

	a (Å)
	22.3779(5)
	13.5636(5)

	b (Å)
	22.3779(5)
	13.5636(5)

	c (Å)
	c=22.3779(5)
	31.4440(12)

	α (o)
	90
	90

	β (o)
	90
	90

	γ (o)
	90
	120

	V (Å3 )
	11206.2(8)
	5009.8(4)

	Z value
	8
	4

	D(calcd) (g cm-3)
	2.004
	1.988

	Temperature (K)
	193 
	273

	F(000)
	6464.0
	2840.0

	μ (mm-1)
	3.872
	4.283

	R1/wR2
[I>2σ(I)]
	R1 = 0.0564
wR2 = 0.1625
	R1 = 0.0567
 wR2 = 0.1626

	R1/wR2
[all data]
	R1 = 0.0931
wR2 = 0.1806
	R1 = 0.0938
wR2 = 0.1894

	GOF
	1.064
	1.033












Figure S1. Comparison of experimental (black trace) and simulated (red trace) PXRD patterns for Cu4I4(TFP)4.



























Figure S2. Comparison of experimental (black trace) and simulated (red trace) PXRD patterns for Cu4I4(TFP)3CH3CN.
















[image: ]

Figure S3. C-H···π stacking in Cu4I4(TFP)4.
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Figure S4. H-Bond and π···π stacking in Cu4I4(TFP)3CH3CN.
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Figure S5. Hirshfeld surfaces of Cu4I4(TFP)3CH3CN: Simulation of a Hirshfeld surface of one building block; 2D fingerprint plot generated by Hirshfeld surface; and relative contributions of various intermolecular interactions to the Hirshfeld surface ratio.
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Figure S6. Hirshfeld surfaces of Cu4I4(TFP)4: Simulation of a Hirshfeld surface of one building block; 2D fingerprint plot generated by Hirshfeld surface; and relative contributions of various intermolecular interactions to the Hirshfeld surface ratio.
.




Table S2 Summary of photophysical of Cu4I4(TFP)3CH3CN and Cu4I4(TFP)4.
	Compound
	Λ77K (delay) (nm)
	λ300K (nm)
	∆EST (eV)

	Cu4I4(TFP)3CH3CN
	540
	555
	0.0624

	Cu4I4(TFP)4
	535
	562
	0.112






















PLQY = 92.9%

Figure S7. PLQY of Cu4I4(TFP)3CH3CN.



















Figure S8. The Emission spectra of Cu4I4(TFP)3CH3CN crystals at 77 K and 300 K.



















Figure S9 Time-resolved PL (TRPL) of Cu4I4(TFP)4 at 77K.










77 K
τ = 76.1 ㎲

Figure S10 Time-resolved PL (TRPL) of Cu4I4(TFP)3CH3CN at 77K.
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Figure S11. Calculated electronic band structure along high-symmetry k-point paths, indicating a band gap, VBM/CBM and calculated total and partial DOS for (a–c) Cu4I4(TFP)3CH3CN and (d–f) Cu4I4(TFP)4.
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Figure S12. SEM images of Cu4I4(TFP)3CH3CN microcrystals.
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Figure S13. Under ultraviolet (UV) light, the Cu4I4(TFP)3CH3CN microcrystals scintillation screen emitted bright green light.
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Figure S14. X-ray images of a standard resolution test pattern plate based on the Cu4I4(TFP)3CH3CN microcrystals scintillation screen.
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Figure S15. X-ray radiograph of an electronic chip obtained using a scintillator screen fabricated from Cu4I4(TFP)3CH3CN microcrystals.
5 ㎛
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Figure S16. A photo of the metal spring and capsule (left) and X-ray image (right).
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Figure S17. The spatial distribution diagram of optical imaging system.
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