
3D Particle Tracking via Bifocal Imaging
Erdal Toprak1,3, Hamza Balci2,3, Benjamin H. Blehm2, Paul R. Selvin1,2

1- Department of Biophysics University of Illinois Urbana-Champaign, Urbana, IL 61801 USA
2- Department of Physics University of Illinois Urbana-Champaign, Urbana, IL 61801 USA
3- These authors contributed equally to this work.
Correspondence should be addressed to Paul R. Selvin selvin@uiuc.edu

mailto:selvin@uiuc.edu


Fig.S1

4.0 4.4 4.8 5.2 5.6
0

100

200

300

400
Z =-981.3+249.0 R

 Data
 Fit

Z 
P

os
iti

on
 (n

m
)

Radius (pixel)



Fig.S2

a

b



Fig.S3

a

b



Fig.S4

kinesin coated 
beads

bpolymer
step

axoneme

a

c
d

e

path d

0 5 10 15 20 25

-3.0

-2.0

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0  X
 Y
 Z

Po
si

tio
n 

(µ
m

)

Time (sec)



Fig.S5

0 5 10 15 20 25 30 35 40

0

50

100

150

200

250

300

350
 Data
 T-Test

P
os

iti
on

 (n
m

)

Time (sec)

41.8

34.4

34.3

34.5

42.4

47.1

46.9

Average=40.3 -/+ 5.6 nm



Fig.S6

a

-0.32 -0.24 -0.16 -0.08
0

2

4

6

8
xc = -0.20 ± 0.01
σ  =  0.05 ± 0.01

C
ou

nt
s

Slope(radius/z)

 Counts
 Fit

xc
σ

b c



Fig.S7


