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Fig. S1. The particle size distribution of Cs3Cu2I5 NCs at differernt amount of ZnI2 and different 
temperature. (a) 0.4 mmol, 100 oC. (b) 0.8 mmol, 100 oC. (c) 1.2 mmol, 100 oC. (d) 1.6 mmol, 
100 oC. (e) 1.2 mmol, 120 oC. (f) 1.2 mmol, 140 oC. (g) 1.2 mmol, 160 oC. The particle size 
distribution of Cs3Cu2X5 (X = Br, Cl) NCs with (h) 1.2 mmol ZnBr2 and (i) MnCl2 at 100 oC. 



Fig. S2. XRD pattern of the precipitation at 1.6 mmol of ZnI2. Obvious CsCu2I3 phase was 
observed.

Fig. S3. Band gaps of (a) Cs3Cu2I5 NCs, (b) Cs3Cu2Br5 NCs, and (c) Cs3Cu2Cl5 NCs calculated 
by Tauc plot.



Fig. S4. Self-trapped exciton model of Cs3Cu2I5 NCs.

Fig. S5. XRD patterns of Cs3Cu2I5 NCs prepared with OLA-I, ODA-I, and I2.



Fig. S6. The XPS survey of Cs3Cu2I5 NCs. (a) Full spectra. (b) Zn 2p. (c) Cs 3d. (d) Cu 2p. (e) 
I 3d.



Fig. S7. Mass production of Cs3Cu2I5 NCs by enlarging the reactant amount by 10 times.



Exponential fitting of PL decays and calculation. Decay time of the samples was obtained 

from the decay curves, which is simulated by using a bi-exponential decay function (1):

                     (1)𝐼(𝑡) = 𝐴0 + 𝐴1ⅇ
( ‒ 𝑡 ∕ 𝜏1)

+ 𝐴2ⅇ
( ‒ 𝑡 ∕ 𝜏2)

Where I(t) is the PL intensity at time t, Ai are the weight constants, 1  and 2 represent the PL 

decay time. The mean lifetime  is calculated by the formula (2):𝜏𝑎𝑣𝑒

                             (2)
𝜏𝑎𝑣𝑒 =

𝐴 𝜏2
1 +  𝐵 𝜏2

2

𝐴 𝜏1 +  𝐵 𝜏2

Where A and B represent the ratio of component contribution to the decay.

Table S1. Summary of time-resolved PL decay measurements, where the lifetimes of samples 

are tested in cyclohexane solution.  and  are the detailed recombination lifetimes, A and B 𝜏1 𝜏2

represent the ratio of component contribution to the decay. 

Cs3Cu2X5 NCs  (μs)𝜏1 A (%)  (μs)𝜏2 B (%)  (μs)𝜏𝑎𝑣𝑒

Cs3Cu2I5 NCs 0.35 23.45 1.22 76.55 1.15

Cs3Cu2Br5 NCs 1.44 29.02 4.65 70.98 4.29

Cs3Cu2Cl5 NCs 25.53 39.50 120.74 60.50 109.20



ICP-OES calculation. The element fraction is calculated by the following formula:

            (1)
𝐶𝑥(𝑚𝑔/𝑘𝑔) =

𝐶0(𝑚𝑔/𝐿) 𝑓 𝑉0(𝑚𝐿) ∗ 10 ‒ 3

𝑚(𝑔) ∗ 10 ‒ 3
=

𝐶1(𝑚𝑔/𝐿) 𝑉0(𝑚𝐿) ∗ 10 ‒ 3

𝑚(𝑔) ∗ 10 ‒ 3

                        (2)
𝑊(%) =

𝐶𝑥(𝑚𝑔/𝑘𝑔)

106
∗ 100%

                       (3)𝐶1(𝑚𝑔/𝑘𝑔) = 𝐶0(𝑚𝑔/𝐿) ∗ 𝑓

Where m0 is the mass of the sample taken for analysis, V0 is the volume of the sample after 

digestion, C0 is the concentration of elements in the test solution, f is the diluted multiples. C1 

is the element concentration of stock solution, Cx is the final test result of the tested element, 

W is the final percentage of the element.

Table S2. The detail conclulation data measured by ICP-OES.

m0 (mg) V0 (mL) Element C0 (mg/L) f C1 (mg/L) Cx (mg/kg) W (%)

48.3 50 Zn 0.78 1 0.78 / 0.08


