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Discussion

1.Response mechanism of pyroelectric current in composite films

When the temperature rises (dT/dt>0), the intense electric dipole oscillations lead to a decrease in the 

spontaneous polarization of P(VDF-TrFE), the pyroelectric current decreases after reaching its maximum value 

during the heating process. Conversely, when the temperature decreases (dT/dt<0), the electric dipole oscillations 

weaken, and the spontaneous polarization increases and the pyroelectric current increases in reverse1. 

2.The pyroelectric coefficient of composite film obtains for experimental

The pyroelectric coefficient (p) plays a crucial role in evaluating the sensitivity and response speed of 

pyroelectric materials. The pyroelectric coefficient of the composite film can be determined by the following 

equation2-3:

                   p = I/[A(dT/dt)]                                     (1)

where I is pyroelectric current, dT/dt represents the temperature change and A denotes the electrode area.

3.Calculation of pyroelectric voltage output of the devices and coefficient of determination

The pyroelectric voltage output of the devices St=ΔVt/ΔT, where ΔVt and ΔT are the relative change of 

pyroelectric voltage output and temperature, respectively. R2 in the manuscript indicates the degree of fit of the trend 

line indicator, and its numerical magnitude reflects the degree of fit between the estimated value of the trend line and 

the corresponding actual data. The higher the degree of fit, the more reliable the trend line is. The R2 value is 

calculated as follows4:
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Where  is the voltage, and  is the average voltage.𝑦̂𝑖 𝑦̅



Fig. S1. (a) Preparation process of the composite film. (b) Flexibility of the composite films. (c) Optical images of 
the films before (left) and after (right) sputtering electrode.

Fig. S2. Atomic force microscopy (AFM) morphology of intrinsic P(VDF-TrFE) film (a), 2wt% (b) and 4wt% (c) 
BaTiO3/P(VDF-TrFE) composite films.

Fig. S3. (a) SEM Scanning electron microscopy (SEM) image of 2wt% BaTiO3/P(VDF-TrFE) composite film. (b-d) 
Energy Dispersive Spectroscopy (EDS) elemental mapping images of the composite film, corresponding to F (b), Ba 
(c) and Ti (d). 



Fig. S4. (a-c) Pyroelectric response curve of intrinsic P(VDF-TrFE) film (a), 2wt% (b), and 4wt% (c) BaTiO3/P(VDF-
TrFE) composite films. (d-f) Pyroelectric response curve of 2wt% BaTiO3/P(VDF-TrFE) composite films after 
irradiation with fluences of 1×1010 p/cm2 (d), 5×1010 p/cm2 (e) and 1×1011 p/cm2 (f).

Fig. S5. (a) Proton penetration depth in the films with different incident proton energies. (b) Irradiation depth of the 
film under 20 MeV proton irradiation.

Fig. S6. (a) Particle size distribution histogram of 2wt% BaTiO3/P(VDF-TrFE) composite film. (b-d) Particle size 
distribution histograms of 2wt% BaTiO3/P(VDF-TrFE) composite film after irradiation with fluences of 1×1010 p/cm2 
(b), 5×1010 p/cm2 (c), and 1×1011 p/cm2 (d).



Fig. S7. (a) SEM image of 2wt% BaTiO3/P(VDF-TrFE) composite film at the irradiation fluence of 5×1010 p/cm2 
(a1), EDS elemental mapping images of the composite film, corresponding to F (a2), Ba (a3) and Ti (a4). (b) SEM 
image of 2wt% BaTiO3/P(VDF-TrFE) composite film at the irradiation fluence of 1×1011 p/cm2 (b1), EDS elemental 
mapping images of the composite film, corresponding to F (b2), Ba (b3) and Ti (b4).

Fig. S8. (a) Morphology of 2wt% BaTiO3/P(VDF-TrFE) composite film after irradiation with a fluence of 1×1010 
p/cm2. (b-d) Conductive atomic force microscopy (C-AFM) images of the films at applied voltages of 2 V, 4 V and 
8 V.

Fig. S9. The output voltage of palm thermal (a), hot air (b) breathing (c), finger press (d), cold air (e) and pulse (f).



Table S1. Lattice constants of 2wt% BaTiO3/P (VDF-TrFE) composite films before and after proton irradiation.

Irradiation fluence Lattice constant

0 p/cm2 0.402 nm

1 × 1010 p/cm2 0.403 nm

5 × 1010 p/cm2 0.404 nm

1 × 1011 p/cm2 0.404 nm
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