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Murakawa, et.al. IEEE Eng.Med. Biol.,(Nov/Dec,1999).
Goto. et.al. IEEE Trans. Biomed. Eng. (2001).
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S. Kawata et. al. Nature, 412, 697, 2001

Exposure time : 1Tms / spot
Scanning step : 90 nm
Time averaged power:5 mW
Total time: 13min
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¥ SMALLEST LASER SCULPTURE

O hugust 15 2001 researchers al Osaka Unbeersity, Japan,
made a there-fimemiongst bull |below) measurng seven
thossandits of a milimeser high and ten thousandihs of
a milimeter kg = the same siee a8 o Singhe red blood cell
T bull was sculpted Trom resin with fwo focused laser

Guinness World

Record 2004

beams wsing a fechnigee calied two

| DARKEST MAN-MADE
| SUBSTAMCE

The darbest mas-rade suliviance
& a hlack roating comgosed of 4
rickel-phosphorus sllog I reflects
Just £ 1B of wistle Rght, soed
15 tmes bess than momentional
hilack pant The principle was first
developed By reearchers in the
LEE& and India In 1900 In 1080
Anrisa [lapan) Nither sefined
thiz methad o produce
darkest wersgn 5o far

SMALLEST FIECE OF ICE

—I The smalest picce of or vwas
ceemted by Roger Miler and Klaus
Nauta of the Unksersity of Maorth
Caroliea, USA, in 1823, Consisting
of jurid 5k wyarter moderules amanged
in @ Bexapen, the ice cnasal is

the smallest theoretically possible,
2% a minmum of six soleodes
are required fer the fomation of
o, I comgarison, the aveage
W tdmpiel contsns amund

KL DN GO D00, 000,000,000
mokiules of water

LARGEST

VACUUM CHAMBER
The Space Power Faciloy at NASA:
oo Research Center, Plum Brook
Seation, Sardusky, Dhio, LISA,
mezsunes 100 ft (302 m) in
dismeter and 137 fr (37 m) in
height. It ¢an Sustsn a high

-photom micropodrer-
ization. The bull is s
=mall that 30 af 1hem
ciefd be pleced side
By Sije aorom the
peviad at the end

of this s=nbence.

wacuum of 107 ters and smulase
solar radiation using a 4 megawatt
quarts heat-amp aney, & el @
temperatures as lom as -320F
[=19559C) i I uwed to test D
performance of spaicecralt and
space hamdemre prier 16 launch

| SMALLEST
THERMOMETER

O Febiruary 7 3002, Yikua Gan
and Yeshio Besdo |both Jepan] of
the Katonal leitube for Materials
Scoence annperced that they had
creatgil & thermoneter from a
singe carbon manotibe, Measuning
just & nanometen wide (one
narometer epuak one billionth of a
meter] @il with & length of around
10K sanomebers, the wbe
conlaifs liquid galium with lnear
exgantan properties that abow
the mezsurement of & wite rénsge
of temgertures, fom 122-930F
[50-500C)

SHORTEST

.| FLASH OF LIGHT
On Augent 16 2002, & tegm of
European physicists, ked by Perenc
Krausz 51 the Vierna Instibste of
Fechnolagy, Austria, announced
that they had created bursts of
Ke=rarg lightt lasting just SO0 bilion
billientes: of & seeond for 500
abssmnd] The technigue will
alow cetailed studies of haw
dectinng bihave withm aboms,

HEAVIEST

ELEMEMT
The undisputer reavitst ciesical
element discovered to dabe |8 1100
I emnsis iy s uw on
Neweinber 19 1984 by sesearchers
a the Heawy for Bessarch Center
at Damstadt, Gemeary They u
an ion aoctietFior o bomba
atems wish nicked fuciel to create
fthe new eflement, wiich exshad
for less than ane thousandth of a

second before decaying inbg Hghter

eiements. The rame damsiadtium
Iwith the gymitssl 05 has bemn
peogased, follewing the tradition
of naming tlements after ther
sl of diseoveny

LOMGEST RUNNING
- AGRICULTURAL

EXPERIMENT
The Broadhalks Experimend,
Rothamsted, Hertfordshine, LUE,
whitch airs {0 measare the &feos
of fertilizer on crops, has contisume
data fmm 1843 0t present dag

MOST
— POWERFUL PULSED
MEUTROMN SOURCE
ISI5, at the Autherford Appletan
Latwratony, Chilbon, Defprdshine,
LIE, 5 the wiirkd’s most powerful
pefsed reutron source. Creering

4 DEEPEST OPERATI
NEUTRING '

The Sudbary Reutrno 06
[above] s located GE0O f
el ground @ the Ines O
Mine, Dntario, Canada. it
of B 30-T-dinmeter (1-ml
oolEning srownd |9
(040 romnes] of heavy
It is designed 1o detect
Ehe neutl particies peod
nuglear fusan in e Sem
The gepth of the obserat
facililates Setection.

the sz of a Fotbal feld, 4
produces 4 x 5% fast news
second. These are focused i
beames b & i teon st
Blgwing stientists bo study
micrasmmpic scake, the atome
M BCilar Brrdndge imenls 1
rberals ther unigue pe




Y SMALLEST LASER SCULPTURE

On August 15 2001 researchers at Osaka University, Japan,
made a three-dimensional bull (below) measuring seven
thousandths of a millimeter high and ten thousandths of
a millimeter long - the same size as a single red blood cell.
The bull was sculpted from resin with two focused laser
beams using a technique called two-photon micropolymer-
ization. The bull is so
small that 30 of them
could be placed side
by side across the
period at the end

Guinness World of this sentence.

Record 2004
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S. Kawata et. al. Nature, 412, 697, 2001

Functioning of structures: 2um spring

AR R







©
-+
®
=
©
X
o
+
©
X
m.,
(&)
()
o
<

)
-
(O]
-
©
al
-
o
)
O
(]
e
=
o)
>S5
w
D
=)
T
@)
| -
O

Mass—production of m




+ /5 A4 XD REE S

7:‘171: (150 nm)

RODRFHER3

=D TC

3 s

W= (200 nm)

Sie 7=



SRDIE@RD B’

»11|,|‘ |||

£ TIR
HAXPBKIZE>TELEDD




+ /70 /80—
[&
51X D ERE AT



O o0 H WO DN =

+ /7505 —

B/ T0/00—
F/LiE?

100 ([Z—E D KEA: STM-AFMO) 5 BH
T/ M= D
St&T/
F)TFH/A0—NE

DHELS




‘kﬁk q ;
‘k*\ §<\ 0
v,* q%{-
+

%, \x.,v /.L "%‘5() &ﬁk" 50 \{-\‘q

4
YD EK : 100 nm ~100 pm
(B[ £R Y% :400 nm ~ 700 nm)

S éa,;J*x’O);EZEﬁ ~ 4 m

AFSAEIRDRE : 200 ~ 600 m

mill

L

I'II




KT RAHAENDTEIFESLDZTED

AR R EFIEMEEG  EELOFIVBEWER

HS5—DEE = HEDER = RE. SSDIFHR
YE (7 F i) DIFHR



2935cm—1

| 1660cm-1

1 |
1\5 R'"\H' 4-»,|'J
L
Fr N, L iy i
; _ I.-.."-"‘-'-‘_"\-.;--..

s

Y

v MDEHBRRD S Y VERIR

1000 1500

n=2935=f8

#&=1660=2

{=

2000

2

E=1577=9TFP =7




Leukocyte (phagocytosis with a polystyrene bead)
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AFM Tumx1pm C=N stretching mode of diazole
DNAD IS AZ—

wl: 30uW w2: 15uW
Rep.Rate: 800kHz
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15min/image Raman shift [cm™']
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