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Adaptive Adjust for Dynamic Range of Photon Correlator
Cheng Yanting Shen Jin Liu Wei
Abstract

Wang Yajing
(School of Electrical and Electronic Engineering, Shandong University of Technology ., Zibo,
Shandong 255049, China)

In photon correlation spectroscopy particle sizing techniques, only when the setting of the dynamic range

of photon correlator matches the decay range of target scattered light intensity autocorrelation function can the
autocorrelation function produced by the photon correlator reach optimum resolution.
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In practice, parameter
modification is indispensable in repetitive measurements. To solve the problem, an adaptive adjust method for
Key words

dynamic range of photon correlator was presented in this paper. Through the selection of original sample time and

redistribution of correlator channel sample times, photon correlator dynamic range can be adaptively adjusted to
match the decay range of autocorrelation function in measurements of random particle systems.
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Fig. 1 Architecture of multiple tau correlator
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Fig. 2 Schematic diagram of dynamic range adaptive adjust system of correlator

3.1 MR F R EERE
AH 2 bR K 28 7 ek Y15 1L 35 AH 5% bR B3l 26 5 ek )
FL 2R T X G A IR IR [R] 8k . Bl B AH OC B B £k

W FERAE S BB A5 5 [l A S PR /N . 2R 5
[ERRE oA ]
< n(On(t+1) >~< n(r) >* (3)

TER I AT B » TR AL A5 5 18 A S &7 90 4R R
RN ) R R B AT S AL T R /NS ST L JF
TEZ B E@Fﬁﬁ%ﬁﬁﬁm%zﬁ#ﬁ%ﬁﬂ
BAGR . 3

| <nWnGt+o >—<n) >"|=¢
TG S AT » TS TR 5 35 Jie K A B 3 T 2R
1 (= 5 B DT W e 1 B A R 117 N P
BIL-7 A S T 42 i 455 5 A O 2 A 2 1 T i e R [l 1
RS e
De<®
G 45 80 2538 FEL /IS F 45 A0 O bR B0 e X T
TEEEHLI R G AR & A AE S . AR O 540 i R A
LIRS foff 20 25 30 B4 K . M S 9 453 3 58 1 2 A
T, IFTEFW R I RAEE ] T, = 2T, T &E#H
SRR O BB R B 4 RS T A LR U TR
JRAE 38 E SR E . IR (O XL R Rk
Qs A @ > D BB IR R AL [0 IS A DG 25 8
0 P R 50 3 R DG R 50 R U X ) O R
FEBFE] Ty = 27T, B Sy B HE ) 06 R B B i) o 45 1 <<
D, W4k SH )t R R B LIRS . B AR T
FAFE] @ WL @ > &, WERFERFR] T, = 2'T, M
VG RAERS ]
2>
G 245 3 2590 T K 7 AR G R B80S DRl X i, b

AR O AL F i/ N AYE . 1% 3 A0 B A H2 0 1
W AH 2 bR E5C 28 2 sk X [a], T m] B IA A B A 400 0 >R
FERFTE] . FI A RAERT Al BE PRI AR AN 3 iR .

T=T,, i=0

l

i=i+1, T=2T,

No

accurate matching

&3 0 df SR B I ] B 5 U AR

Fig. 3 Flowchart of initial sample time selecting
3.2 B REER E 5 A

)y SR A I (] 118 32 49 (1 A G 85 3 2570 Bl 5 A G
PR30 2 T Ul DX )KL DC 1 ECOR D i B 2%
I 38 T8 SR A B (] 7 P A0 BC S0 A . SRR B () P43
THC 187 A0 988 2 fe A 00 s SR A T 5 10 R G o it 2
U DX R] AR A R . AR A 5 R i LT B
HE I SR A I ] o) A DG % 25 2R A OC T 1 4 R
#ﬁﬂﬁﬁﬁﬁﬁﬁ%%ﬁﬁﬁﬁ%ﬁﬁﬁ%ﬁ%

ﬁﬁ%%tﬁﬁiﬁM’um%iﬁjﬁ%M
— po WIE B, B @ KL, ERIEH oM —
Po)s #o(M—p) < &, FEEEM—2p 8 BN
A oM — 2p) . DI EHE, H BTG H] (M —
kpo) =@, HoH kS RTEE T 11 B E )R] ] A



LAl IR A —FIOE TR S S 2 B A TR R iR S S 135

5K PR BRI X (6] T BRAES M — kpo i3 555 M — (&
— 1) po JIE FEIR ] 22 ] o I B R — 2R
B U X ] PR N oy s B M — (ke —
1) po T8 TF 46 HOBT HEAT HO BRI . AR AR B0, AT Bk
2L KT, B3R 2 2 5K i i AH O e
TRl T PR 5 A0 4 R AR s [] T AH G o 8 I X
() A AR TR 4 PR

r=1,K =0
b4
Yes sample times
r=R? dispatching
No

p=27"p,, r=r+1, k=0

k=k+1

— 2<H?
G gy~ <N>* <067

Kp:Kp+kp

Bl 4 s AR 6 SRAT e [B] TR A S5 o B30 DA IXC TR 4] 5 ik
Fig. 4 flowchart of delay time judge under optimum
initial sample time

THEHLSE O FH OC e 50 ok IXC 8] 1) ) BT o 4%
Y ES SN AN Y i g i =R BB = S 1 Y VS ST BIE RS
AR B[] £ P73 TR 38 o AN () 4 1 P O 3 3 40 [R] ) SR A
B TE) A/ PR R B 5 B . T B L Fie R R A
WA 2R, P AR AR T A R AR I ]
£ /PR FEBL NI 2l B BT O, HifE S &
JIN2S 52 R AE B [B) (N B ANl A BN H A%
AT — A SGE AL, RRERERT A, @
TS AL 5 A SC A 1R B B AT I IR, AR IOR AR AE
54 A TR 21 A O 3 0 A [R) A SR A B R A /R
FEREHL, WU 56 BT A 38 T8 SR A I (] B 3 e . X2
tau MG AL Y DNRMEA G E AL, A m Al
B4 = int(G/m), B j B8 T 55 ¢ ZethAHC
BEH . i 1 SR AL I [A] 23 P e 290 R OC RN

Y-s-1
m(l+s+ ; 29—t >0?

Yes

h=h+1

B Yes-1
m(l+s+ X 20704+ 3.21)-7>0?
i=1 i=h+1

T=T, j=j+l

2]

Pl 5 SR A IR (1] 2 P 3 A I

Fig. 5 Flowchart of channel sample times dispatching

T, I<<j<ms
T, =4 2T, ms+1<;<m(¥—f) (5
20T, m(Y = +1<;<mY
Hpo<s+ /<Y Hilid



136 h 3| # ot 35 %
—s—f 3 S. P. Lee, W. Tscharnuter, B. Chu. Calibration of an optical
m(s+ E 201 4 22 ) = 28 (M — Kp - /epR) self-beating spectrometer by polystyrene latex spheres and
i=1 i=1 confirmation of the Stokes-Einstein formula[J]. J. Polym. Sci.

(6)
W) s Ay 18,
T8 43 Wic SR R B IA]

SR I [ 0 T 9L R ) S O R B A
I fe Z AR () X0 25 18

4 4 2

XFELANE RGN EORR R 1
IR, BIROE T A G 25 R 5 AR 8 4 I X 52 1 A% 4k
H 3R 3 gl A0 S0 30 G SE B A R 35 45 R OC bR
B 2 20 X R A s A VT D . $2 H AH e #R sl 8558
[l H 38 W ZR 5 RE 0% AR 9 1o DU UKL 2R (A [R] S 3 2o )
5 R A A [R] 5E $F S T SR R S () -0 BE ATL o 9 7 4
KAFBASVEE AT AR AR ZBURL R B ) v S B AH O
58 0 5 AH ¢ R B0 Hh S R U X ) Y B A L DT
Jic . 543 ) FE A PR 388 38 W% 54 A1 O o8 B0l 28 0 R
KB, T4 S A G PERE .

5 £ X
1 Provder T. Challenges in particle size distribution measurement
past, present and for the 21st century[ J]. Progress in Organic
Coalings. 1997, 32(1). 143~153
2 R. Foord, E. Jakeman, C.

diffusion coefficients of haemocyanin at low concentration by

Oliver et al.. Determination of

intensity fluctuation spectroscopy of scattered laser light []J].
Nature, 1970, 227. 242~245

1

—~

ol

o

-

oo

©

(=)

Phys. . 1972, 10 2453~2459

Shen Jin, Zheng Gang, Li Mengchao et al.. The sdudy on the
estimation of autocorrelation function in PCS particle sizing
technique[ J]. Chinese Journal of Scientific Instrument, 2003,
24(6): 585~588

HEOWE RS NI, 2 AF. PCS UKL A R AR AR O U v
MREgE )], BB A F R, 2003, 24(6): 585~588

Li Shaoxin. Experimental study of protein interactions by photon
correlation spectroscopy [ ] ]. Chinese Journal of Spectroscopy
Laboretory , 2003, 22(3): 467~469

BAH. FADETH OGS R B A THEAEMLT] L# s
®BE, 2003, 22(3); 467~469

Ding Qiang, Shen Jin, Li Tianze & al.. Extraction of the fractal

characteristic of dynamic light scattering and the influence of
temperature[ ] . Opto-Electronic Engineering , 1996, 34(7): 22~25
T s, W, B AE. PORE A BUR OGS TE RRE I £ R
W], ke T4, 1996, 34(7): 22~25

Xia Hui, Hongjian. the
quality of milk using low-coherence dynamic light scattering[ J].
Chinese J. Lasers, 2008, 35(1): 102~105

BOME, BAERE, AR5 AR T 8h A S B A I 2L ]
BlJ]. A%k, 2008,35(1): 102~105

K. Schitzel, E. O. Schulz-DuBois. Improvements of photon
correlation Techniques[J]. Infrared Phys. , 1991, 32; 409~416
M. Engels, B. Hoppe., H. Meuth e al..
correlation system with high dynamic range[ M]. Proceedings of
the Annual IEEE International ASIC Conference and Exhibit,
2000, 18~22

C. Jakob, A. Th. Schwarzbacher, The

development of a digital multichannel correlator system for light

Huang Shengxiang, Li Measuring

Fast digital photon

B. Hoppe et al..

scattering experiments[ C]. Irish Signal and Systems Conference,
2006, 28~30



