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TEE 3 45T DX AR B AR AR iR B2 T (9 UKL 12 3 52 30, 8 7T RE AR 1S UKL H $5 B0 E 45 A
Brownian iz 3l [1] 28 Brownian iz sh#5 AL I FE , AN 2400 A RS A9 1% &0, 15 B A7 X — X0
RAC SEL S

PR, BUA S RMTE A AR K B et A o, Ange =, O E b fE v, AR (8) AT IAE Y 7 5T
WRETE GBI, HHTES S BBa 2R B 7 2Bl VR BE RGN T80/ ) | 55— 20 S g 45 R W 45
A B A X AT LAY Y T R B S T AR 1 S s LU, i T Y
HBK BB B, 2% AP 3R 22 8] B SE AT JC 12 a7 B i , AN RE ) BRI A X — i Ft i 3 R HLBE Y B
T, PR3 BEATS A AR 22 ) RS G S figp phe 0 T s i B T 1 ORLIZ Sl 4k, Wi A RS B 2
PRI i 22 , RGN el T e O, RO T AR SRS ORGSR LA T 2, S B LA o) 7 B0k
J& g BRI F 3K Sl BN BT

TR BN R F X — S ik B AR V- A0 27 07 T 1 3 S B 2 LR 4
H A T P A A i R 2R 8 ORI e KA 9 3 2. Brownian 12 Bl 2 FURL I 4 HE
AT BE A, I URDIE7E Brownian 5z 0 /E FH T A & i35 70 A1, 52 90 22 48 T HE DI 19 e R
B T E BB H A B RGE, 7RI A RN FRGHEAZE Brownian 12 3 RASR
MEAR R ZEE A AR IRTE T 13 B K 19 4> AR S7 1) B L 5 (SRR 2 P A ) i AT DGk
Ja A T IEAA IR A B (Janus FURLAY 2 55 A) | 0 Janus 0K 0 SO 3 #UE T R AT
PLIA Ry S R0 i AR A5 M AL 70 10 BE e A — IR A e BE 8- 285 1) 55— A RGP
WS A R X — W5 9 B R —Fh T RE Y 3 g 2 B,

5 AR SCHFTE Y 2 AN XS FRAB TR AR A BT (B SOK GBURL , X T IR ARAE XS BRI BRI
ORE, TR BRIE UKL AN TE AR SCP IR Bl 2 N SCHR[ 1] I T X B8 J0RE It A 3K 3l Y Brown-
ian 12 SIS, UL 7 (6 8% 5 B (] ) B o JE et 56 &L — B B 3K 3, BB E B 3K 877
] 55 MR 0 Al — 3, mT AT AR 25 5 AT B 9 ZU A% 5 1a1 BE T, S HR1ERY Brownian 12 2] {25
HR.

BZ AL wm M2 pm B4R Janus BORAEAR R EE N A ORE 3l (L7) ~ A BYSEE0 %
P b AR T H AR E Ae AR TR N £R, H 850 1h 2 B O£ A ] (8] B A [7) e 50RE 1] i
3 AL T Brownian i£3)) . H 3K 3l 522K Brownian iz SIPR A, BT AR 25 32 UKL R /N R 2 = A Y
SN A 357 4075 Brownian JJ Brownian J1%E & B3R 2h F) 3 AN R AL Sy 2wl kA8 T
B RFERT ] 7 RS RRAERTR] 7, $E A BRI 5 T 3 A2 B B LA R A B B =5 )
PR G SR AR HOE AR RS R A RIS B 1 B4 X —BIFIE N JE 2 Janus 5
R BEE 1 BEA, [R) it ) A B P A2 S S BT R IS E 4R A, 1 it S g A5 A,
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Study on Fractional Brownian Motion of
Self-Propelled Janus Microspheres

LI Fei', ZHANG Hong-yan', WU Mei-ling', ZHENG Xu’, CUI Hai-hang'
(1. School of Environment and Municipal Engineering,
Xi” an University of Architecture and Technology, Xi’ an 710055, P.R.China;
2. State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics,
CAS, Beijing 100190, P.R.China)
(Recommended by ZHAO Ya-pu, M. AMM Editorial Board)

Abstract: Janus microspheres are a special class of particles with regular shape but irregular
surface composition. On the PIV experimental platform, a self-propulsion experiment about Pt-
SiO, Janus microspheres with 1 pm and 2 pm diameters was carried out. The stochastic trajec-
tories of the particles self-propelled by the asymmetrical catalytic decomposition of H,O, were
obtained. The Hurst indexes related to different observation time intervals were calculated
through statistic analysis of the particles suspended in different-concentration (0% , 2.5% , 5% ,
10% and 15% ) solutions. From the experimental data, it is clear that the stochastic trajectory of
a Janus microsphere is the superposition of a random motion and a directional motion, and the
particle undergoes abnormal diffusion. Then, the current complex motion is deemed as the
combined action of Brownian motion, self-propulsion and random rotation. The characteristic
time scales, within which different dynamic factors are dominating, are obtained, and the mod-

el presents a reasonable explanation about the observed phenomena.
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