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Scheme S1. Exhibiting the photo response measurement setup.
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Scheme S2. Demonstrating the Z-scan measurement setup with all the components used in the 

process. 
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Scheme S3.  Schematic representation of band diagram of the device depicting the charge transport 

and recombination mechanisms of the COT PDs during photodetection process. 
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Table S1. Structural parameters obtained from XRD peak analysis.

Samples Average 
Crystallite Size (D) 

(nm)

Dislocation density(δ)
×10-3 (nm2)

Lattice Strain ()
×10-3

COT-1 89.12 5.97 9.65

COT-2 52.24 3.61 5.18

COT-3 73.49 5.07 1.25 

 

Table S2. Elemental Ce, O, and Te atomic percentages for different COT NS. 

Sample COT-1 COT-2 COT-3

Element At. % At. % At. %

Ce 27.45 29.83 31.90

O 45.01 42.37 41.70

Te 27.54 27.80 26.40

Total 100.00 100.00 100.00
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Fig. S1. XRD patterns of each sample (a) COT-1, (b) COT-2, and (c) COT-3 matched against the 

respective ICSD cards.
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Fig. S2. EDX spectra of (a) COT-1, and (b) COT-2 samples.
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Fig. S3. I ~V characteristic plots with the linear y-axis of individual samples (a) COT-1, (b) COT-

2, (c) COT-3, combined plots of all samples under (d) dark and (e) light states respectively.    
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Fig. S4. I~T stability plots of (a) COT-1, (b) COT-2, (c) COT-3 samples, respectively.
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Table S3. Comparison of photo detector parameters of different metal oxychalcogenide materials.

Photodetector

materials

Wavelength

(nm)

Responsivity

(R) (AW-1)

Detectivity (D*) 

(Jones)

Refs.

Bi2O2S 850 9.48 × 10−3 9.96 × 1010 1

Bi2O2Se 300-900 3.712 × 103 3.3 × 1010 2

Bi2O2Te 210-2400 3 × 105 4 × 1015 3

Bi2O5Te 400-700 (Vis) 1.55 × 10-4 2.18 × 1012 4

La2O6Te 400-700 (Vis) 10.64 × 10-6 5.8 × 107 5

V2O9Te2 400-700 (Vis) 5.35 × 10-6 3.45 × 107 6

CeO₆Te₂ 400-700 (Vis) 5.20 × 10-6 2.95 × 107 This work

Table S4. NLO parameters of different materials are underperformed in CW laser mode.

Sample Name β (cm/W) n2 (cm2 / W) χ (3) (e.s.u.) References

N-GO 0.14 × 10−6 5.75 × 10−13 3.25 × 10−7 7

GO

rGO

2.1 × 10−6

9 × 10−6

1.0203 × 10−11

9.5549 × 10−11

_ 8

CDs 2.513 × 10−4 1.012 × 10−8 3.93 × 10−7 9

THBSM crystal 2.014 × 10−3 2.324 × 10−7 7.504 × 10−5 10

CdTe 1.4 × 10−2 2.58 × 10−7 _ 11

La2O6Te 3.798 × 10−3 3.592 × 10−8 5.826 × 10−3 5

VS2 /MoS2 0.139 × 10−5 1.758 × 10−5 _ 12

V2O9Te2 8.08 × 10−3 3.515 × 10−8 4.263 × 10−3 6

CeO6Te2 69.2 × 10−3 25.755 × 10−8 62.586 × 10−3 This work
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