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Fig.2 Attenuation characteristics of the correlation function derived from the electric field correlation function H (7 )
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Fig.3 Electric field correlation function and attenuation rate of correlation function for 140.9 nm equivalent mean particle size
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Table 1 Results of the simulated bimodal correlation function calculation using SELE method

Do/ D/ Dui/ Dy/ Ds/ Ew/ Eww/ Dysa/ Dyese/ Epn/ E e/ . .
Vs Window1 Window2

nm nom nm nm nm % % nm om % %
134.8 4.5 52.6 95.2 187.3 3.5 34.2 96.3 0.104 3.63X10 ':1.10X10° 4.25X10 °:1.245X10*
285.0 95.0 159.1 78.5 44.1 17.3 231.0 1000.0 18.9 95.2 0.122 6.20X 10 *:1.80X107° 1.45X10 °:4.25X10"°
250.8 85.4 11.9 10.0 265.6 70.5 6.8 25.7 0.277 1.10X10 *:5.30X10° 4.25X10 °:3.63x10*
365.0 94.1 8.7 5.8 376.4 756 5.8 24.3 0.306 1.10X107%:9.00X107° 1.45X107°:3.63x10°*
140.9 400.0 100.0 465.8 100.6 16.4 0.6 464.1 81.1 16.0 18.8 0.361 1.10X10 *:1.54X10 * 4.25X10 °:3.63X10 *
404.9 99.1 1.2 0.8 432.8 93.2 8.2 6.7 0.524 1.80X10 *:9.00X10° 1.245X10 ':6.20<X10"°
517.1 101.7 17.9 3.0 600.5 86.9 4.6 17.1 0.349 1.80>X10 *:9.00X10* 1.45X10 °:3.63x10"*
630.0 105.0 570.6 108.5 9.4 3.3 7054 86.9 11.9 17.1 0.380 3.10X10 %:9.00X107° 4.25X10°:3.63x10"*
702.0 111.4 11.4 6.1 811.1 100.0 28.7 4.7 0.519 3.10X107°:1.71X107* 7.30X1077:5.57X 107"
156.5 52.0 8.7 8.4 162.9 49.7 13.1 3.6 0.222 1.10x<10°:3.10X10"° 1.45X10°:3.63X10°"
144.0 48.0 95.6 42.8 33.6 10.7 114.9 32.7 20.1 31.7 0.213 3.63X10 ":1.60X10"° 4.25X10°:1.245X10"*
137.9 46.6 4.2 2.9 141.7 40.3 1.5 15.9 0.354 6.20X10 ':3.10X 10 °* 4.25X10 °:2.125X10*
180.3 50.5 9.8 1.0 2154 46.4 7.7 7.1 0.459 1.10X107°%:3.10X107° 1.45X107°:3.63X10°*
70.6 200.0 50.0 239.2 58.4 19.6 16.9 247.7 53.3 23.8 6.7 0.612 1.80X10 *:4.70X10"° 4.25X10 °:4.04<10"*
221.2 54.0 10.6 8.0 231.0 46.4 155 7.1 0.458 1.10X107:5.30X 107 7.30X107°:2.125X 10"
235.4 45.9 21.5 8.0 284.8 40.3 5.0 19.2 0.130 1.10X10*:3.10X10"7 1.45X10 °:2.125X 10"
300.0 50.0 289.5 48.6 3.4 2.6 3274 46.4 9.1 7.1 0.066 1.80X10 *:4.70X10* 4.25X10 ":4.04<10""
272.1 46.9 9.2 6.1 305.3 46.4 1.8 7.1 0.059 1.10X10 *:5.30X10"° 4.25X10 °:3.63X10"*

718 MR 5 bR K0 25 B3R DR AIURE AT 5G BRI, LR 30U/ NIBURE XS 7 A A 5 bR KR

B L D e WEFBOFIBIRIAR | D o I HNIKIFRLRLAR , D i 8 CFINIURLRLAR | D e R 1E WA S T8 75 390 1) L
J&E 53 A WeABLA E , Window i AH G pREUELG 1 A SER NP B . O T 3F M SELE J5 i H 5 45 R B9 a1 , A SCE
SCT ZAPHNAEAR  BURDRLAR AR BR 22 (E ) , WEE AL B AN R 22 (E,,) , MG BB TR IR 22 (V) o 30H Higg
F R A U RIURE Ko /INURE B AF G pRBCEVRT, T B8 meas Fil true 23 51 3R/R AT B 095U 5 © FUBURL I EUE . D,
D, E o F1E g2, D e F1 Do, Et FLE , Window 1T Wind ow 2 43 531 % W ASE 0L KO K /N TSURE 1) A SE K080
(Duess — Die)

E,= X 100% (10)
(D cak meas D cal lruc)
Em,’ | 100% (11)
peak true
rms: ii [Iﬁmn Irrue(ri):lz (12)
M~ ‘

2, M A G R B 1B L
XFF 95 nm/285 nm A5 8L X B | 25 UL A OC pRECIL B B T IE B 6.20 <10 ¢ s~1.80X 10 * s ZEIR
I B, /N BURE AR ¢ R B S 70 3638 9 1.45 X107 s~4.25X 107 s ZE R I B, AN 18] 6 fir s, Bz 3 15 21 Y K i ks
A2 A 159.1 nm, /INEURERL AR Ry 78.5 nm, PR R AR AR X5 22 5K, 40 B R 44.1% 17.3 %, T2 B AH 5C bR R
43 947 Tikhonov 1E T A6 v 45 21 (14 R ASURE I Ry 231.0 nm, /NFURLIE {2 1 000.0 nm, W {F 037 ¥ AH X6F
R 22 7 i 25 LIS, 43 0 18.9%6.95.2 %0 o H 2 3k R KUK AH G pR B G 7 1 R 110X 10 $~5.30X
107 s $EAR I B, /N Tk AH 56 s BOCIL & 7 D 3E R 4.25 X107 s~3.63X 10 * s fE R I Be i, an & 7 fi o,
SELE Jy 4 I 78 5 31 (%) J0URE 7 42 A X 158 22 I (007 B AR GE 352 25 W 38 08/ o KURE /N JB0RE (94 JR 7 428 A %o 12
22N E 11.9% .10.0% , 555 —FhoAH 3¢ pR B G B 1 (1] 6) A8 BRIt/ 1 32,296 1 7.3 %6, e i AH X6F 35 22 #H %
T 22 ™ E i 2 L SSAE, 43 0 R 6.8 %6 R 25.7 04 98/ T 12.1% F169.5% .
AL O, R T 25 S A TR 1 A G BRI T T AR B DDA OC . i3 L s, e X 95 nm /285 nm

0629001-6



KVBLIR L 45« 30 25 1 O WAL 82 3 T A G BRSNS 87 1 A O Ak e 4

AL UL BB | R U (%) SRR A% A X R 22 B K 52.6 %0 , e/ R 11.9 %%, M 22 40.7 Yo , /N UK (1R 7 0 428 A ot
W22 KN 95.2% , B /NR 10.0%6 , A1 22 85.2 %0 5 K Jkr U6 {1 (o7 B AR X 5 25 e Kok 34.2%, e/ R 6.8%6 , #H 22
27.4% , /INFURL S (B 157 B ARG 1R 22 5 KoM 96.3 %0, B /INR 25.7 %, A2 70.6 %0 5 #H G pR AL E I ARIR 22 5 KR 0.277,
/N R 0.104, 4125 62.4% . XA 100 nm /400 nm AL 81U B4, B0k 1Y FIURLA A2 AH X 152 22 e KoM 16.4%6 , #
AN 1296 RH 2 15.2%4 5 /INJSUREL I JURLRE A% A X 15 25 e KR 5.8%6 , e /N 0.6 %6, A 22 5.2 %6 5 KIBURE I {15 40 5 AH
X2 i RN 16.0% , e /N R 5.8%0 , A 25 10.2 %6, /INJFURE UG (B A7 8 AH X158 22 e K ORy 24.3%, 5 /N 6.7 %6, #H 22
17.6 %% 3 M1 56 pR A Jr AR AR 22 5 K R 0.524, ¢ /R 0.306, 122 41.6 % o 25 BRI o0 T 5 S d 435 SR (0 e 1k
A WL FE A3 3 AT LU AR~ A DG PR B A X T2 U R 1 DT B 4 i A o A DG PRS00 B 7 T R S BT
22 MHEXEHMUEFOMMRIALERE

R 383 XU 7 K 56 BB BSH  2E 0BR E (H-RAC) B B 8 I C RIS 3 A2 B . E X T, H-RAC
P A Al o ot 7 08 O I5F ), 78 B O B Y B g =1, 2,3, --+, M, Y, 4 H-RAC EI i A bl o 85 K /N k:
AH 5% PR BN A 1 11 19 ) B A T 8 SCON Y W /N i XoF 07 %) EE 3R R T, 322 8] B st T, A K AU AH 56 R B0 1
FR R IR A5, T SR/ INSORL AR 56 bR B 7 11 A 280k

Sk TR AT B I R0 FUREAF G oR B A5 S L e B /NBURE AR C R EGULG W DR G TN T, HTE0Y
X I P e /0N A 3R B[] 5 R RIURE A DG BB T R 20k 8 T O T )5 3R 0 xﬂ”ﬂﬁmjzbﬂﬁﬂﬁl wmE 8 e
TN o B ABL KU SR A 2R 114 B Al R B AR L (E 2 A S B R O, R TR P AR AE AR I, DA BB N R Y
M), AU R AH O pR B 48 & I ol USSR AR HEXE AR 2 T 5 T WL Z A58 SRk E T 5
5 T BEBEN i 2 iin o Hod R OAVABARME Y, 5 b de KAE Y, B9 He ol o

%10 ? %107
12f 95 nm/285 nm : 12 —s=48 nmy/144 nm
2 1ol 100 nm/400 nm © 10.—}-501111]/200 nm
= 105 nm/630 nm = == 50 nm/300 nm
> O Tsl = O Ts1
58 @ 12 g8 0 1
5 © Ts3 ) O Ts3
3 or @ Til g 6[ O Til
£ | @Ti2 g | © T2
5 4 @ Ti3 5 47 O T3
= Tel ¥ = Tel
2 2f @ Te2 g A2t @ Te2 :
© Te3 - | O Te3 o
g : o F=RREaN % S
> 1675) o A- »1676 e - 104 1072.
Delay time /s Delay time /s
(a) Equivalent mean particle size of 140.9 nm (b) Equivalent mean particle size of 70.6 nm

B8 A Bl % T 3 A 42 o X R A K B B M R RS E R

Fig.8 H-RAC plots and reference points of bimodal particles for different equivalent mean particle sizes

F2 EHMWEBEX[ABUEEORRSMELANITE
Table 2 Calculation of start and end point of fitting window of simulated bimodal correlation function
Duan/ Doax/ Do/ T./s T./s Ys/, YC/, Ym/, R=Y/Y, R=Y.Y,
nm nm nm ’ ‘ (<X107%)  (X107%) (<X10°%) oo o0
285.0 95.0  3.45X107° 1.00X10°*  0.026 4 0.172 8.800 0.003 0 0.019
140.9  400.0  100.0 2.80X10° 1.24X10°* 0.0406 0.296 11.900 0.003 4 0.024
630.0  105.0 2.25X10° 1.91X10* 0.0396 0.260 12.300 0.003 2 0.021
144.0 48.0  1.80X10° 6.50X10°  0.0250 0.142 7.600 0.003 2 0.018
70.6 200.0 50.0  2.25X107° 6.50X10°°  0.0336 0.253 11.200 0.003 0 0.022
300.0 50.0  1.45X107° 9.00X107°  0.039 6 0.300 12.400 0.003 1 0.024

T3 A 2 W] /INURE AR DG R EIAUL G 18T F1RR IR 5 T 6 LAY L9 R 2452 0,003, RASURE AH G R R 48L& 187 F1AY
Lk sl TR B R 292 0.020 25 BRI 708 UM ZE e SCHRAlE b, FEE /INBUREAR G eR B & 5 101 1
W TR T HT Y =R Y X0 A SE 3R B [1] 5 L5 R 0RO R B 5 87 S T R T Y =R X
Y RS 4 S S P[]
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P 1 1 JE B AH 5% BRBICAT 48 35 2L (Attenuation Characteristics Sequential Extraction of Late Exponentials,
ACSELE) . %75 ¥ 8 1 =25 Bl A OC ok B %850 9 B Uitk 47 2 005, 5 6 98 SELE ¥ AR 1L, 76 7
P BRAEAL T A G BRI 7 1 AL H% . ACSELE S L IRINE

55— 0 TE B4 30U RURE AH DG R BSORH X S el R M it 2, I SOOI/ INIURL AR OC pR B 1T 1T S (8] B
T, H-RAC B /NME X R 09 2 38 8], 32 8] B g T, %68 7 R B0RE i 400G B 1 Bk I a5, T % B /N JB0RE 174 40
B Lk SCNEURLAR OC BB G B AR G 5 T T, 11 0.003 £ H-RAC Bl KAH Y, XA Y
F d5c /N FE R IR ] BV R = 0.003 X I #4 $5 /N SiE I8 I ] 5 HBOREAR ¢ pR B G 8 I IR R T T, )5 0.0245% Y,
XA Y B B RS AR I ] /D R = 0.02 X6 7 A f5 K HE 38 N [ o ULUEE AT AH 56 PR KLY H-RAC B LK =45
F R W AN 8 BT os B To, T, Tas T, Taos Tiss T, Teoy Tes 23 513278 95 nm /285 nm (48 nm/144 nm) ,
100 nm/400 nm (50 nm/200 nm) , 105 nm/630 nm (50 nm/300 nm ) 4 X & K 5 o8 ZH0L & B 11 A2 4R A, 11 B
}ﬂéﬂﬂ:ﬁ

TR UT T, TR S5 5 00 AR 3 O R &, Hrp RIBUR L& 8 18 T~T., /N

*ﬁE‘JU WHRT~T, 1o

5 =0 DR AU I R IE 20, BN EC(9) #E 4T Z2 3 AU, B2 BROR ORI 17 19 AH 5C o6 280, D JBAR G o6 £ rh
ZS IR OB RH O R, R 4R i BB /N FIURE XS 17 14 R G R

3 BREHENER
AR SO T S AL [ 250 B0 ORI 14 56 08 50, 3o J0RIRE 1 53453 IR WS 01 25 5 A

2 2
In(d/d In(d/d.
5) 711( / ]> +6b ! expy — 0.5 7n( / Z>
d(fz’\/ 27[

0, 03
S, a B O FH R WA & BE 0 43 A S 8UE  d BRI BURLRLAR , d, R dy SR ORI AR AR BLAR £ (d ) S 0k
BLE 5370, 00 Fll o A FE X R T R 25

PRS2 56 45 80 Ky = 1.380 648 8 X 10 #J/K,7p=10.89cP,n=1.33,A=1532nm, T=298.15 K, 0= 90",
dyin=0.501m,d s = 1 600 N1, i F 0 73 501 R BEALLECHE P S5 /N I e R OB 728

VB BN 20 B LRI AH OC B %R (95 nm/285 nm, 100 nm/400 nm, 105 nm/630 nm, %5 % 5F ¥ ki 12 K
140.9 nm ;48 nm/144 nm,50 nm/200 nm, 50 nm/300 nm, 2R E K458 70.6 nm) , 43 3 ACSELE J7 i
it g R 3 AR . Hidh 95 nm/285 nm, 100 nm /400 nm f4 19 2H X306 #5548 85 9 i B 168 245 58 4 &1 9
& 10 ez, B v Sum—ACF 2y $12 UK URE Kz /N J0RE AH OC oK R A1
%3 {EF ACSELE 75 & 3 IS 48 3 & H it E a0 4

Table 3 Results of the simulated bimodal correlation function calculation using the ACSELE method

fld)=a exp (13)

Do/ Dua/ D/ s /s s D,/ D,/ Eu/ Eul % Dyeia/ Dyes/ Epe/ Epi/
nm nm  nm nm nmm % nm nmm % %
285.0 95.0 3.45X10°° 1.20X107° 9.00X10° 285.6 95.0 0.2 2.5xX10°* 3274 93.2 149 1.8 0.066
140.9 400.0 100.0 2.80x10°* 1.30X10"* 1.12X10°* 403.7 98.6 0.9 1.3 432.8 100.0 8.2 0.0 0.531
630.0 105.0 2.25X107° 1.50X107° 1.91X10* 631.6 104.1 0.2 0.8 657.9 107.2 44 0.2 0.056
144.0 48.0 1.80X10°° 6.20X10* 5.30X10 * 146.7 51.4 1.9 7.2 162.9 49.7 13.1 3.6 0.043
70.6  200.0 50.0 2.25X10°° 6.20X10* 5.30X10°* 198.9 49.1 0.5 1.6 200.9 49.7 0.4 04 0.548
300.0 50.0 1.45X10°° 7.68X107" 8.10X107" 300.7 47.4 0.2 5.0 305.3 49.7 1.8 0.4 0.043

&9 & 10 F1 4 3, Window T 1, Window T 2 43 5l K AWUR: AH OC ok FICAPL A 1 11 X6 7 114 B 1) il , /DN A7 AH DG
BRI B B 0 R I % I ) g

wE 9(b) () FE 10(b)  (d) 7R, 1 ACSELE J7 2 A8 i 4 v 158 B R 1 /N FoURE AH 5C R B0 U5 %
1, 4 BURE 5C pR £, 2 1T B2 V75 21 R N J0ORE 19 S I8 2R B8 o R 9 (o) RTET 10Cc) , AR XER H , B2 B R UKL AR O
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Fig.9 Extraction results of 95 nm/285 nm bimodal correlation function by ACSELE method
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5% PRBUG T A W AH G RBIM 2R T A 8 o 3 2 381 HH 1 7S 4 MU 0K 11 I 0 359 << 894, L v A5 U000 e 5 4l
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AH 5 PR Tikhonov 1E AR, 75 4848 19 £, 31 << 15% , Hor 100 nm /400 nm /N Rz 48 0k 3 55 7 75 0
AL B AR R 2240 00 An i 9CH) RN T0CH 7, WL JURE A& 22 Hh 4% 21 W BURE 1) A G R 25 2k 5 TR DG 1t
LA R R, 7S A R0 SR Y A DG R3S AR 1R 22 19 << 0.6, Ho v 48 nm /144 nm XU UKL £ 45 4
ACSELE LA J5 , MG BB 7 iR iR 22 KA 0.043,50 nm/200 nm [ {E e K, AR 0.548,

B e LA S, 5 H k850 004 % 1 A9 5 SELE J7 ik AH He 38 1o 38 7 X00ide Sk AR ) 3 sl 65 1)
ACSELE Jy &R #E A G R B A 1 0, THB S5 SR R i e 42 o bt 75 95 nm /285 nm XU RIURL , 285 nm
R B R K AR A R 22 8N T 11.7 % ~52.4 % , 95 nim IR B UK R AR A X 1R 22 08/ T 9.9%~95.1%,
285 nm UKL I {1 37 B A AR 22 80N T 4% ~19.3% , 95 nm R I8 f A7 B AH X% 22 08/ T 23.9% ~94.5% ;
Vo /N T 36.5%~76.1% . X 41 105 nm/630nm WL UKL , 630 nm fkL Eg 98/ T 9.2%~17.7%, 105 nm
WKL E 0 /N T 2.2%~5.3% 3630 nm ki E,, W /N T 0.2%~24.3% ,105 nm Pkr E,, W /N T 4.5%~16.9% ;
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Fig.10 Extraction results of 100 nm/400 nm bimodal correlation function by ACSELE method
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1.1% , 60 nm FS0RL 1) J0REREF8 A AT 5% 22 R 4.6 %0 . K, ACSELE Jy 245 31 (1 W i JURE (14 U6 {5 437 85 A X6 15
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Fig.11 ACSELE method for 60 nm/220 nm measured bimodal particle correlation function extraction results
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Fig.12 ACSELE method for 65 nm/450 nm measured bimodal particle correlation function extraction results

R4 FERAFREFENHAIUNIERFEX RHITEHNER

Table 4 Results of correlation function calculation for two groups of real bimodal particles using different methods

Dn";:/Dnn;;/ Method T./s T/s Ta/s T./s irln/ ﬁr)n/ E;/E;Z/Dgﬁl/D;;ﬂ:/E%l/Eg/ Vi
920 60 ACSELE 7.65X10° 8.29x10" / 3.60X107° 217.4 62.8 1.1 4.6 2154 56.4 2.0 59 0.110

SELE  4.45X107° 2.85X10 % 1.00X10°* 3.60x10° 227.1 63.7 3.2 6.3 213.3 50.3 3.0 16.1 1.023
450 ACSELE 5.65X10° 1.00X<10"* / 3.10X10°° 452 64.7 0.4 0.4 4426 624 1.6 4.2 0.011

SELE 2.85X107° 3.81X10°* 7.01X10* 3.30X107° 457.2 66.1 1.6 1.7 422.9 59.9 6.0 7.7 0.735

5 %

ARICAEAL B8 SELE J7 ik 09 BE Al -3 2 D0 1 8 438 X0 r J32 s Y v A DG R BSCH0L 5 781 11, 48 b B T S DR 1
A AE B A DG R B 44 32 02 (ACSELE ), 153 I S 50 25 3 R BT, b U7 1 B A% 0F — 20 32 v SO RS 2

ACSELE J7 2 1 56 4 il XU J5URLAH 56 oR B3R X 28 J80Re M (H-RAC) B, I 43l SCT /INBURE A G bR 250
LA T VR AR UG 05T, 8] R A5 T R0 R JUREAH 56 oR L& B 11 280k 55 T, DU =452 05 HH G eR U0
AT T8 BB D) 4 DR ORI JBORE (4 A OC RN B 8 D A e AL T T~ T M To~T, s i, U%J@&
JEFF I AT Z T LA THEE RSO AN URE X 1 (9 A DG R A . ACSELE J7 i/ T 5088 900 &
EREE B M WA S S I RO 24 88 e T R AR A S RS A P X T 95 nm/285 nm X}(m%%ﬁ*z,jcﬁ*z%%ﬁﬁ
LA AE XS 15 25 Wi/ T 11.7 96 ~52.4 %, /INURL (8 JIURLRE A% AH X 15 22 08/ 1 9.9 90 ~95.1 %4 5 K AURL I {8 157 5 AH
X iR 22k /N T 4.0%~19.3 %, 7INJSURE 0 (B A7 B AH X 3R 22 0/ T 23.990~94.5% 5 Vo /N T 36.5%~76.1% ¢
XFF 60 nm /220 nm SZ I B £ ACSELE Jy 325 3 58 r A5 K JURL 1) SRR A2 A X R 2500/ T 2.1%,
ZINFIURE 18 R, A28 A X 15 22 07N T 1.7 06 5 AR e (A7 A X 158 22 080 /N T 1 %0, /N FOURE U (L A3 8 AF X 15 25
WY 10.2%, Vo /N T 89.2% 0 7S ZH B UL R B 4 5 S0 I K dls i SR A R R B . 5 SELE Jr kA L,
ACSELE J5 ¥ 68 1 5 35 s/ 0B FE A G 158 25 W (B A7 8 A G158 25 LA B AH 6 bR B D iR 25
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Optimal Selection of Correlation Function Fitting Window in Bimodal
Particle Size Inversion by Dynamic Light Scattering

LIU Yuexin, LIU Wei, JIA Hongyan, CHEN Jizhou, WANG Yajin, SHEN Jin
(School of Electrical Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: In the traditional sequential extraction of late exponentials method, the selection of the
correlation function fitting window is the key to the bimodal particle size inversion by dynamic light
scattering. The inversion results depend on the selection of the correlation function fitting window of the
bimodal data, and the particle sizes retrieved by different fitting windows are different. Based on the
traditional sequential extraction of late exponentials method, this paper analyzes the attenuation rate of the
correlation function of bimodal particle samples and the difference of particle information distribution at
different decay times, and proposes a new improved algorithm named attenuation characteristics sequential
extraction of late exponentials method. By analyzing the absolute value of the difference between the
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derivative of the electric field correlation function and the derivative of the equivalent average particle size
reconstruction electric field correlation function, the method defines it as the relative attenuation
characteristics of the correlation function, and based on the relative attenuation characteristics of this
correlation function, the starting point of the fitting window for the small particle correlation function, the
interval point and the ending point of the fitting window for the large particle correlation function are defined
respectively. These following three reference points are the selection criterion of the fitting window for the
correlation function. Firstly, the interval point of the fitting window of the correlation function of large and
small particles is defined as the delay time corresponding to the minimum value of the relative attenuation
characteristics, the interval point corresponds to the starting point of the fitting window of large particles,
and the previous delay time of the interval point corresponds to the termination point of the fitting window
of small particles. Secondly, the starting point of the fitting window of the correlation function of small
particles is defined as: the minimum delay time corresponding to the maximum value of the vertical
coordinate of the relative decay characteristic graph of 0.003 times before the termination point of the fitting
window of small particles. Thirdly, the termination point of the fitting window of the correlation function of
large particles is defined as: the maximum value of the vertical coordinate of the relative decay characteristic
graph of 0.02 times after the starting point of the fitting window of large particles the maximum delay time of
the vertical coordinate value. Through the above steps, the problem of inaccurate positioning of the fitting
window 1s solved, and the blindness of fitting window selection is reduced, thus improving the accuracy of the
particle size inversion results. The inversion of the simulated data (95 nm/285 nm, 100 nm/400 nm, 105 nm/
630 nm, equivalent average particle size of 140.9 nm; 48 nm/144 nm, 50 nm/200 nm, 50 nm/300 nm,
equivalent average particle size of 70.6 nm) and the experimental data (60 nm/220 nm, 65 nm/450 nm) was
performed by using the improved algorithm, simulated data was performed, in which for the 95 nm/285 nm
simulated bimodal particles, the relative error of particle size for large particles was reduced by 11.7%~
52.4% , and the relative error of particle size for small particles was reduced by 9.9%~95.1% ; the relative
error of peak position for large particles was reduced by 4.0%~19.3% , and the relative error of peak position
for small particles was reduced by 23.9%~94.5% ; the root mean square error of the correlation function was
reduced by 36.5%~76.1%. For the 60 nm/220 nm measured bimodal data, the relative error of particle size
of large particles was reduced by 2.1% and that of small particles was reduced by 1.7% ; the relative error of
peak position of large particles was reduced by 1% and that of small particles was reduced by 10.2%, and the
root mean square error of the correlation function was reduced by 89.2%. The calculated results of both
simulated and measured data show that the inversion results of the improved algorithm significantly reduce the
relative error of particle size, relative error of peak position and root mean square error of correlation function.
The proposed attenuation characteristics sequential extraction of late exponentials method is better than the
traditional sequential extraction of late exponentials method.

Key words: Dynamic light scattering; Correlation function; Fitting window selection; Sequential
extraction method; Particle size; Inversion algorithm
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