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e Arthur Ashkin,(Bell lab.) PRL.,, vol.24, p.156
(1970) S

Acceleration and trapping of particles by radiation prgég_.ure;;; | M )
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* Arthur Ashkinand J. M. Dziedzic, Science,

Vol.235, p.1517 (1987)

Optical trapping and manipulation of viruses and bacteria
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stretching of a single DNA molecule using optical tweezers

http://www.atsweb.neu.edu/mark/opticaltweezersmovies.html



i Berkeley Lab

Efficient nano motor cleverly harnesses light

Nano-sized light mill drives micro-sized disk

=

Switching wavelength

|OP Physics World, Jul 7, 2010
http://physicsworld.com/cws/article/news/2010/jul/07/efficient-nano-motor-cleverly-
harnesses-light
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Force with laser illuminations

Reflected
photons

Scattering force

e

Gradient force




=MV beam waistEER AN E




= — LDNEENSER

\/ f\\
/

=]

<
|

| =

es of average energy flow.

1 d plane wave by a perfectly conducting half-plane
X and G. Laukiew, Optik, 9 (1952), 174.]
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(a== !’I Microscope objective
B — X40 or x60
] / A
Egz: |/ Green mirror

DPSSL

Expander
Image lens F200 ~ f300

CCD




T4+

. L= —ma)A—2a %R
. BEMEEOEICXLTL—Y—Z AN,

. EMEDOL—Y—ELMEICRTARATAD
REx>EabHhtE5, (E5HEHa)A—KMLE)

. BUABROXERIZENXL O XFTANS,

. BDARYRDLAIEIZAATEEL,

. BT EEL., BBEME-DASTHFARND K
ST 5,

L —ZF AN, ERTWMET 5.




Q
O
| -
L
o]0]
C
-
(0]
]
)
©
O
(Vp)]

* 2EDIBWEREDT M4 A2k
e L—H—DENKE
* L=Y—DRADTH  rmnisosed.

<§§?r—ﬁ—®$%ﬁ

&8 F BR
ROER

Reflected
photons

<4 >

_ﬁéﬁéﬂ‘ghv’i)é o




REESHEDITIE, 2DDBEHE
BRI (E T, BLIRER) [SDE




O A—qy




f1

LoZAD R

d=f1+f2 2

fl

fl

f1

f2

f2

f2

f1

f2




DFEATHEWNGE S

o L—H—D/INF—=2UDET=10N,
o L—H—DO AG/NT—HFFLY,

. BRFEAMBETCTRTWA3SRITAEIZL—
H—HE N TULVELY,

o BBRMNVIEKT, E TFTDHSABTHRIFHIES
(d—%):dEFEﬁh‘\fd:L\o

. ?Jﬁiﬂhfjtﬁﬁ'?fs FSY T HEBATLES
T4,




oN &LV

F = 6mnRv

n=1.0x1073[N - s - m?]

R =1um
v = 100um/s = 10~ *[m/s]
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DPSSL
Expander

'k B & F2,300M

5—mRJLA — 13,000 x3
T—< 22,000Mx1

D XHRILE— 6,000

T AA)L 2,500x5
r— 2,400 x5

Board 26,000
5 4592 13,400

[ED 108

Microscope objective

7,000H
Green mirror

Image lens F200 ~ 300

Acromat 9,200H

CCD

#HB/NEIH AS52,000H ? ~9,600H 173,108M



