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S3.BPPCXPS data.
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Binding Energy (E) O1s O1s Scan A Backgnd.
eV Counts / s  (Residuals × 2) Counts / s  (Residuals × 2) Counts / s  (Residuals × 2) Counts / s  (Residuals × 2)
545 5099.66 0 0 0
544.95 5157.7 5038.07 5038.07 5038.07
544.9 5086.78 5031.13 5031.13 5031.13
544.85 5082.41 5001.77 5001.77 5001.77
544.8 4996.89 5000.51 5000.51 5000.51
544.75 4932.35 4986.17 4986.17 4986.17
544.7 4910.68 4975.09 4975.09 4975.09
544.65 4981.67 4955.7 4955.7 4955.7
544.6 4865.72 4942.25 4942.25 4942.25
544.55 4999.19 4927.42 4927.42 4927.42
544.5 4857.42 4926.07 4926.07 4926.07
544.45 4889.13 4925.84 4925.84 4925.84
544.4 4938.47 4924.89 4924.89 4924.89
544.35 4938.91 4924.25 4924.25 4924.25
544.3 4893.72 4923.42 4923.42 4923.42
544.25 4979.53 4920.96 4920.96 4920.96
544.2 5011.77 4917.79 4917.79 4917.79
544.15 4855.68 4913.86 4913.86 4913.86
544.1 4992.04 4909.98 4909.98 4909.98
544.05 5049.75 4906.33 4906.33 4906.33
544 5057.48 4901.97 4901.97 4901.97
543.95 4912.25 4897.41 4897.41 4897.41
543.9 4840.47 4892.57 4892.57 4892.57
543.85 4866.19 4887.45 4887.45 4887.45
543.8 4986.58 4881.21 4881.21 4881.21
543.75 4870.48 4876.11 4876.11 4876.11
543.7 4966.39 4872.36 4872.36 4872.36
543.65 4996.52 4869.2 4869.2 4869.2
543.6 4941.84 4865.59 4865.59 4865.59
543.55 4789.51 4861.23 4861.23 4861.23
543.5 4833.14 4856.98 4856.98 4856.98
543.45 4947.04 4853.79 4853.79 4853.79
543.4 4935.08 4850.55 4850.55 4850.55
543.35 4898.94 4848.72 4848.72 4848.72
543.3 4810.27 4848.2 4848.2 4848.2
543.25 4815.68 4847.94 4847.94 4847.94
543.2 4847 4842.87 4842.87 4842.87
543.15 4763.75 4837.28 4837.28 4837.28
543.1 4753.63 4832.99 4832.99 4832.99
543.05 4936.1 4832.21 4832.21 4832.21
543 4860.5 4827.85 4827.85 4827.85
542.95 4786.79 4821.36 4821.36 4821.36
542.9 4868.25 4815.24 4815.24 4815.24
542.85 4822 4807.71 4807.71 4807.71
542.8 5018.51 4797.18 4797.18 4797.18
542.75 4836.34 4784.33 4784.33 4784.33
542.7 4718.88 4771.79 4771.79 4771.79
542.65 4824.98 4760.43 4760.43 4760.43
542.6 4795.49 4751.1 4751.1 4751.1
542.55 4731.51 4744.07 4744.07 4744.07
542.5 4788.07 4733.33 4733.33 4733.33
542.45 4680.79 4725.39 4725.39 4725.39
542.4 4584.27 4718.94 4718.94 4718.94
542.35 4674.02 4710.24 4710.24 4710.24
542.3 4897.7 4701.38 4701.38 4701.38
542.25 4794.97 4694.06 4694.06 4694.06
542.2 4693.82 4688.43 4688.43 4688.43
542.15 4745.69 4687.81 4687.81 4687.81
542.1 4748.05 4686.27 4686.27 4686.27
542.05 4650.45 4682.62 4682.62 4682.62
542 4596.47 4676.49 4676.49 4676.49
541.95 4506.52 4673.98 4673.98 4673.98
541.9 4707.14 4670.59 4670.59 4670.59
541.85 4661.63 4665.33 4665.33 4665.33
541.8 4751.06 4659.1 4659.1 4659.1
541.75 4643.54 4655 4655 4655
541.7 4798.05 4649.35 4649.35 4649.35
541.65 4738.66 4642.69 4642.69 4642.69
541.6 4729.3 4632.68 4632.68 4632.68
541.55 4564.83 4621.95 4621.95 4621.95
541.5 4671.37 4610.96 4610.96 4610.96
541.45 4577.36 4603.67 4603.67 4603.67
541.4 4598.48 4596.55 4596.55 4596.55
541.35 4638.25 4589.02 4589.02 4589.02
541.3 4566.4 4581.6 4581.6 4581.6
541.25 4452.65 4576.05 4576.05 4576.05
541.2 4556.46 4566.79 4566.79 4566.79
541.15 4743.26 4559.84 4559.84 4559.84
541.1 4654.74 4554.85 4554.85 4554.85
541.05 4558.49 4550.57 4550.57 4550.57
541 4693.94 4546.42 4546.42 4546.42
540.95 4466.04 4542.02 4542.02 4542.02
540.9 4409.37 4535.32 4535.32 4535.32
540.85 4511.79 4527.65 4527.65 4527.65
540.8 4588.03 4522.07 4522.07 4522.07
540.75 4537.44 4519.86 4519.86 4519.86
540.7 4526.88 4518.51 4518.51 4518.51
540.65 4546.44 4517.55 4517.55 4517.55
540.6 4571.07 4513.03 4513.03 4513.03
540.55 4436.63 4504.74 4504.74 4504.74
540.5 4495.89 4496.34 4496.34 4496.34
540.45 4614.05 4488.73 4488.73 4488.73
540.4 4593.3 4479.1 4479.1 4479.1
540.35 4514.2 4468.61 4468.61 4468.61
540.3 4414.66 4457.49 4457.49 4457.49
540.25 4447.89 4447.33 4447.33 4447.33
540.2 4530.83 4432.09 4432.09 4432.09
540.15 4449.42 4415.54 4415.54 4415.54
540.1 4451.88 4399.98 4399.98 4399.98
540.05 4397.75 4385.99 4385.99 4385.99
540 4549.29 4372.81 4372.81 4372.81
539.95 4395.42 4361.08 4361.08 4361.08
539.9 4400.19 4350.6 4350.6 4350.6
539.85 4365.32 4341.87 4341.87 4341.87
539.8 4337.46 4334.92 4334.92 4334.92
539.75 4219.55 4329.43 4329.43 4329.43
539.7 4277.5 4322.33 4322.33 4322.33
539.65 4350.92 4319.85 4319.85 4319.85
539.6 4285.36 4318.76 4318.76 4318.76
539.55 4320.44 4317.44 4317.44 4317.44
539.5 4420.2 4317.04 4317.04 4317.04
539.45 4275.98 4316.03 4316.03 4316.03
539.4 4309.68 4312.66 4312.66 4312.66
539.35 4400.83 4307.35 4307.35 4307.35
539.3 4293.96 4299.85 4299.85 4299.85
539.25 4366.89 4292.98 4292.98 4292.98
539.2 4375.33 4285.95 4285.95 4285.95
539.15 4380.01 4279.15 4279.15 4279.15
539.1 4454.81 4270.47 4270.47 4270.47
539.05 4155.63 4261.63 4261.63 4261.63
539 4256.78 4253.91 4253.91 4253.91
538.95 4327.57 4246.07 4246.07 4246.07
538.9 4344.77 4238.93 4238.93 4238.93
538.85 4234.84 4233.11 4233.11 4233.11
538.8 4226.67 4229.95 4229.95 4229.95
538.75 4227.16 4229.92 4229.92 4229.92
538.7 4238.72 4229.25 4229.25 4229.25
538.65 4206.55 4227.4 4227.4 4227.4
538.6 4124.97 4225.24 4225.24 4225.24
538.55 4185.78 4224.69 4224.69 4224.69
538.5 4211.8 4224.61 4224.61 4224.61
538.45 4354.35 4223.44 4223.44 4223.44
538.4 4337.54 4222.01 4222.01 4222.01
538.35 4178.31 4220.64 4220.64 4220.64
538.3 4179.72 4219.11 4219.11 4219.11
538.25 4431.82 4217.09 4217.09 4217.09
538.2 4262.78 4214.46 4214.46 4214.46
538.15 4212.93 4211.98 4211.98 4211.98
538.1 4218.49 4209.21 4209.21 4209.21
538.05 4202.91 4207.67 4207.67 4207.67
538 4280 4206.28 4206.28 4206.28
537.95 4155.33 4204.15 4204.15 4204.15
537.9 4385.49 4203.26 4203.26 4203.26
537.85 4074.55 4202.55 4202.55 4202.55
537.8 4134.28 4201.69 4201.69 4201.69
537.75 4305.49 4200.68 4200.68 4200.68
537.7 4174.9 4199.17 4199.17 4199.17
537.65 4220.44 4198.09 4198.09 4198.09
537.6 4233.26 4197.06 4197.06 4197.06
537.55 4238.4 4197.05 4197.05 4197.05
537.5 4288.36 4197.04 4197.04 4197.04
537.45 4182.78 4197.01 4197.01 4197.01
537.4 4135.12 4196.99 4196.99 4196.99
537.35 4180.07 4196.96 4196.96 4196.96
537.3 4270.89 4196.93 4196.93 4196.93
537.25 4311.04 4196.9 4196.9 4196.9
537.2 4287.33 4196.86 4196.86 4196.86
537.15 4376.48 4196.83 4196.83 4196.83
537.1 4313.17 4196.79 4196.79 4196.79
537.05 4224.83 4196.73 4196.73 4196.73
537 4250.04 4196.67 4196.67 4196.67
536.95 4356.86 4196.61 4196.61 4196.61
536.9 4327.71 4196.54 4196.54 4196.54
536.85 4517.93 4196.48 4196.48 4196.48
536.8 4375.01 4196.41 4196.41 4196.41
536.75 4179.95 4196.34 4196.34 4196.34
536.7 4329.79 4196.26 4196.26 4196.26
536.65 4428.41 4196.17 4196.17 4196.17
536.6 4439.37 4196.08 4196.08 4196.08
536.55 4397.23 4195.99 4195.99 4195.99
536.5 4430.54 4195.9 4195.9 4195.9
536.45 4447.06 4195.81 4195.82 4195.81
536.4 4334.94 4195.72 4195.72 4195.72
536.35 4450.07 4195.62 4195.62 4195.62
536.3 4488.37 4195.52 4195.52 4195.52
536.25 4276.04 4195.42 4195.42 4195.42
536.2 4498.41 4195.32 4195.33 4195.32
536.15 4362.04 4195.22 4195.23 4195.22
536.1 4394 4195.12 4195.13 4195.12
536.05 4357.95 4195.01 4195.02 4195.01
536 4478.27 4194.9 4194.92 4194.9
535.95 4415.41 4194.8 4194.81 4194.8
535.9 4543.95 4194.68 4194.71 4194.68
535.85 4531.97 4194.57 4194.6 4194.57
535.8 4426.05 4194.45 4194.49 4194.45
535.75 4432.96 4194.32 4194.38 4194.32
535.7 4501.06 4194.19 4194.27 4194.19
535.65 4477.57 4194.06 4194.16 4194.06
535.6 4480.7 4193.92 4194.06 4193.92
535.55 4529.52 4193.79 4193.96 4193.78
535.5 4578.86 4193.65 4193.89 4193.64
535.45 4492.89 4193.51 4

Binding Energy(eV)

O1s

131 132 133 134 135
Binding Energy(eV)

P2p

S4.BBNPCXPS data.



S5.[001] Directional single-crystal diffraction spots.

Tabel.S1 Cell parameters of Ba6Pb3.2P6O24Cl2.
Formula Ba6Pb3.2P6O24Cl2

fw 2080.11
Space group P63

a,Å 10.2299
b,Å 10.2299
c,Å 7.5680

α,β,deg 90
γ,deg 120
V, Å3 685.89

Z 1
Dcalcd,g cm-3 5.036
GOF on F2 1.068

R1, wR2 [I > 2s (I)] 0.0528, 0.0984
R1, wR2 (all data) 0.0343, 0.1008



Tabel.S2 Cell parameters of Ba6Bi2Na2P6O24Cl2.
Formula Ba6Bi2Na2P6O24Cl2

fw 1928.70
Space group P63

a,Å 10.0732
b,Å 10.0732
c,Å 7.4666

α,β,deg 90
γ,deg 120
V, Å3 656.13

Z 1
Dcalcd,g cm-3  4.881
GOF on F2 1.086

R1, wR2 [I > 2s (I)]  0.0419, 0.0911
R1, wR2 (all data) 0.0373, 0.0938

S6.SHG signal strength of BPPC in the 500-600 nm interval under 200-400 K.



S7. (a) & (b)BPPC frequency dependence curve of real and imaginary parts of 
dielectric constant at 170-800 K.



S8. (a) Calculation of electric dipole moments and Fourier triangular wave fitting 
of dipole moment vibrations for single crystal tests at 20 K intervals from 120-400 
K. (b) The electric dipole moment components in directions a, b, and c are 
calculated for single crystal experiments at intervals of 20 K in the range of 120-
400 K.

Table S3. P63/m simulation of structural atomic positions

Atom(P63/m) x (Å) Y(Å) z (Å) Occ Site

Pb 0.33333 0.66667 0.00002 0.80 4f

Ba 0.26025 0.25160 0.25000 1.00 6h

P 0.03710 0.41040 0.25000 1.00 6h

Cl 0.00000 0.00000 0.00000 1.00 2b

O 0.48460 0.13540 0.25000 1.00 6h

O 0.12530 0.58590 0.25000 1.00 6h

O 0.08760 0.35850 0.08450 1.00 12i

S9. P63 vs. P63/m space group comparison.



S10. Debye model, Einstein model, Debye-Einstein model specific heat fitting 
structure.

The Debye-Einstein Model various fitting parameters (1)：
𝐶𝑝

= 9𝑎𝑁𝑅( 𝑇
 𝜃𝐷𝑒𝑏𝑦𝑒

)3
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(1)
Where N, θDebye and θE1(E2) are Avogadro number, characteristic Debye temperature 
and characteristic Einstein temperature respectively. The parameter a is the proportion 
of Debye model. The parameter b is the proportion of Einstein model.



S11.Circulating current response and pyroelectric coefficient at different 
temperatures

Table S4. Comparison of room-temperature pyroelectric-related properties 
between BPPC and other famous inorganic pyroelectrics.
where Fi=ps/Cv, Fv=ps/ε'Cv, FD= ps /Cv(ε' tanδ)1/2, FE= ps

 2/ε'(Cv)2

Materials ps

μC/m
2/K

Cv

MJ 
/m3/K

ε'
(10

kHz)

tanδ
(10

kHz)

Fi

10-10

m/V

Fv

m2/C
FD

10-5

Pa1/2

FE

10-11

m3/J
BPPC 108 1.475 10.47 0.002 0.732 0.7 4.935 5.12

LiTaO3
1 190 3.2 47 0.005 0.59 0.14 1.22 0.75

PZT2 350 3.2 471 0.005 1.09 0.026 0.71 0.25
LiNbO3

1 96 2.7 31 0.35 0.14 0.41
BaTiO3

3 200 2.5 1200 0.8 0.008 0.53
ZnO4 9.4 3.1 11 0.03 0.03 0.08

Li2B4O7
5 30 3.3 2 0.03 0.09 0.53 0.37 0.93

SBN5 550 2.2 400 0.003 2.48 0.07 2.26 1.74
NaNO2

5 40 2.2 4 0.182 0.514 0.93
PMN-

28PT：

Mn6

980 2.44 650 0.000
5

4.02 0.062 7.05 2.5

34PIN-
34PMN-

32PT6

705 2.5 525 0.002 2.82 0.054 2.75 1.5
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