
  
„ “  

. .
Max Planck Institute for
Polymer Research
Mainz, Germany &

 
 , 

   
  



  ...

5 µµµµm

5 nm 2 µµµµm

3 µµµµm



••    (  
 ,  -
, ...)

••  (  -
, ...)

••



,  
  -

 

- -

H.J.Butt, W.Knoll, K.Mitsui,
. .  & . .



   ?

 
 

Objective

Coverslip

Laser SPR?

Oil

Evanescent field



  
  .

J.N.Connor, R.G.Horn, U.Jonas,
W.Knoll, . .  & L.Wang

  
  

  

 
Hg

S S S S

 ,



   
 

0

50

100

150

200

250

300

350

50 100 150 200 250 300 350

Lateral distance (µm)

F
ilm

 t
h

ic
kn

es
s 

(n
m

)

0-0.16s 0.2s

0.28s 0.36s

0.44s 0.64s

0.84s 1.24s

1.64s 2.64s

3.64s 5.64s

9.64s 13.64s

17.64s 21.64s

25.64s 29.64s

33.64s 37.64s

ψ(Hg) = - 45 mV
v = 30 µm/s

0

50

100

150

200

250

300

350

50 100 150 200 250 300 350

Lateral distance (µm)

F
ilm

 t
h

ic
kn

es
s 

(n
m

)

0-0.2s

0.28s

0.36s

0.44s

0.64s

0.84s

1.24s

1.64s

2.64s

3.64s

5.64s

9.64s

13.64s

17.64s

18.04s

collapse into contact
 at 18.4s

ψ(Hg) = - 5 mV
v = 30 µm/s

 :
 ,

“  ”  ,
 ,

 - ?



I II III IV

V

in-phase

in-phase

out-of-phasein

out

 -  ,
 

 

H.A.Klok, K.Mitsui, H.Schiessel &
. .

N 

C 

Glu-Phe-Lys-Lys

 -   
 pH,  , ,

 

  



  
 AFM 

�����������
	����������
	���

����	����������

F.Feuillebois, . . , K.Mitsui,
. .  & . .

, ,
 ...

-1 0 1 2 3 4 5

-50

-40

-30

-20

-10

0

10

20

Distance / nm

D
ef

le
ct

io
n 

/ n
m

4, 11, 159 micron/s

-100 -75 -50 -25 0 25

0

2

4

6

8       0.87 micron/s

    11 micron/s

  85 micron/s

mica  
 

Distance / nm

F
or

ce
 / 

nN



  
:  

 

. . , . . ,
. .  & . .

10 100 1000

-0,4

-0,3

-0,2

-0,1

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

Critical load point
where spreading of 
capsule occures.

S
lo

pe
*(

-1
)

Load/k [nm]

:
,

,
  



  
 
. . , R.G.Horn,

. .  & J.Vollmer

D(t)

L(t)

bb

0

100

200

300

400

500

600

700

800

900

1000

0 5 10 15 20

t  (s)

D
 (

n
m

)

����
����

����
����
����

���� −−−−����
����

				





����

���� ++++����
����

				





����

���� ++++====

====

1
6

1ln
6

1
3

6

*

*
2

D

b

b

D

b

D
f

f
dt

dD

D

R
Fh

πηπηπηπη

    

b = 30 nm
30 nm

40 nm

45 nm

50 nm

50 nm
50 nm
50 nm
50 nm

 
 

 ,

  

ηηηη2

ηηηη1

bb

δδδδδδδδ

��������
����

				









����

���� −−−−==== 1
2

1

ηηηη
ηηηηδδδδb

 



  
 

R.Sahoo, . .  &
. .

2 4 6
60

65

70

75

80

85

90

Receding contact angle

Advancing contact angle

 Experimental data

Fit

C
on

ta
ct

 a
ng

le
 Θ

 [
de

g]
 

Radius [µm]

 -
?
?

?

101 102
0.1

1

 

 

f*

distance, nm

50 µµµµm/s

10 µµµµm/s

  

 b =4-20 nm



 -

D. Lumma, . .  & . .

100 1000

1

2

 

 

0 2000 4000

1.00

1.05

 

  

 

g 2cr
os

s

Delay time [µs]

  

vflow

∆s

 
 -

-60 -40 -20 0 20 40 60
0

50

100

50 55
0

10

 

 

 

 

[I
1 I 2]''

 =
 0

 

 

V
el

oc
ity

  [
m

m
/s

]

Position  [µm]



(   ,  …)


