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Effect of angular error on weighting coefficient in multiangle

dynamic light scattering
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Abstract: Angular weight estimation is an important part of multi-angle dynamic light scattering technique.
Its methods include autocorrelation function baseline method and light intensity average method. The effect of
angular error on the measurement accuracy of particle size distribution, in the multi-angle dynamic light
scattering, largely depends on the estimation of the angular weight coefficient. Based on the inversion of
simulated and measured dynamic light scattering data, the effect of angle error on the inversion of particle
size distribution by the weight estimation of autocorrelation function baseline method and light intensity
average method was studied. The results show that there is no significant difference between the two methods
without angle error. However, when the angle error exists, the influence of error on the inversion result of
light intensity average method is greater than that of autocorrelation function baseline method, and the
influence on large particles is greater than that on small particles. The reason for this result is that the weight
coefficient obtained by light intensity average method based on Mie theory is the theoretical value, and there

is a deviation between the theoretical value and the weight coefficient corresponding to the measured light

s B H.2018-05-05; f&iT B #A.2018-06-03

E£TH . ILAA HRB 2 4 (ZR2018MF032 , ZR2018PF014., ZR2017LF026 , ZR201 7TMF009)

YEE ' A EHH(1990-), L, W14, T8 NS F B CHURH AR Ty H B BFFY . Email: wangxuemin0910@126.com

SR A (1962-) , 5 # 8 , HAE S0 E, EE NI SE AR B IR AR 5 f 9WFSE . Email:shenjin @sdut.edu.cn

1017004-1



9Nk TAE

5 10

www.irla.cn

% AT %

intensity autocorrelation data. Moreover, with the increase of particle size, Mie scattering intensity exhibits a

more drastic fluctuation with the scattering angle change, which causes the deviation to increase. Therefore,

the angle weighted method based on Mie scattering intensity value was applied, and the precision of the

multi-angle light scattering measurement device should be higher.
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particle size distribution; inverse
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Fig.1 Inversion results of two weight coefficient methods for 86 nm

simulated particle distribution under different angle errors
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Fig.2 Inversion results of two weighted coefficient methods for 649 nm

simulated particle distribution under different angle errors
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Tab.1 Inversion peak, relative errors and
performance errors of the inversion for

86 nm particles

k1 k2

86 nm
Peak Peak
ca Error ca Error \'%

value/nm value/nm

No error 382 0.047 0.139 85 0.012  0.142

0.1° error 85 0.012 0.251 80 0.070  0.266

0.2° error 31 0.058 0.345 31 0.058  0.344

0.5° error 82 0.047 0.478 89 0.035 0.484
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Tab.2 Inversion peak, relative errors and
performance errors of the inversion
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kl k2
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Vaile:/l;m Error v Vai?:/l:lm Error v
No error 685 0.084 0.153 637 0.018 0.089
0.1° error 685 0.089 0.233  373/709 - 0.558
0.2° error 673 0.088 0.245 409/721 - 0.692
0.5° error 673 0.092 0.278 481/780 - 0.741
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Fig.3 Inversion results of two weighted coefficient of methods for
306/974 nm simulated particle distribution under different

angle errors
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Fig.4 Variation curve of scattering angles of Mie scattering light

intensity with different particle sizes
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