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Figure S1 Enlarged XRD patterns around 45°.
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Figure S2 Sintering temperature dependence of the concentration of oxygen vacancies 

and Ti3+.
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Figure S3 Change of Pr as a function of the amount of Ti3+.
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Figure S4 (a) Schematic illustration of the pyroelectric current measurement; (b) The 

periodic temperature change and the corresponding temperature change rate.
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Figure S5 Temperature change and the corresponding change rates.
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Figure S6 Light intensity-dependent of photoconductive gain G and specific detectivity 

D*.
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Table S1 Binding energy of different temperature-sintered BTO samples.

 OL OV Oads
Ti3+ 2p3/

2
Ti3+ 2p1/

2
Ti4+ 2p3/

2
Ti4+ 2p1/

2

1200 ºC 529.0 530.8 531.8 457.6 463.0 457.9 463.7

1250 ºC 529.1 530.9 532.0 457.7 463.1 458.0 463.8

1300 ºC 529.2 530.9 532.2 457.8 463.3 458.2 464.0

1350 ºC 529.2 531.0 532.4 457.8 463.5 458.2 464.0
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Table S2 Comparison of the Photodetection Parameters for Ti3+-BTO 

Photodetector and Other Ferroelectric Materials Based Self-powered 

Photodetectors.

Photodetector Working Mechanism

Wavelengt

h

(nm)

R

(A/W)

D*  

(Jones)

1BaTiO3 Photovoltaic-pyroelectric 405 3.25×10-7 2.97×105

2BaTiO3 Photovoltaic 405 3.5×10-7 1.1×106

3BiFeO3 Photovoltaic-pyroelectric     450 2.4×10-7 8.5×108

4Bi0.5Na0.5TiO3 Ferro-pyro-phototronic 405 4.06×10-6 1.27×107

5PLZTN9 Ferroelectric photovoltaic AM 1.5G 3.67×10-7 9.08×107

6BZT-BCT Photovoltaic-pyroelectric 405 8.48×10-7 2.37×106

7PLZT
FE polarization and Schottky 

barrier
340 1.12×10-5 4.43×108

Ti3+ Self-doped 

BaTiO3

(This work)

FE polarization and Schottky 

barrier
405 5.14×10-6 4.54×108
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