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Near-field Optics Thermal Nanoscopy: NOTN
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Heating Laser Beams
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Horizontal Position of Heating Beam, mm
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Peak(point A)
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Valley(point B)

T, (A4/2,0.t) = {TG)‘1 exp(—;jHexp (TL] erfc[
T,0.0=2{T.0.00+T,(4/2,0} =T, exp[éjerfc(vgj

T,(0,t) = i :1+L9Xp(_L]

(TP +1,, )/ 2 T @




300

200

100

| L |

A ‘IndinQ [eubis

| 1

N N —
i —i

uun “gJe ‘ebuey) aineladwso |

[euoIsuswIp—UoON

1S

Tim



Non—-dimensional

=
>
o
-
@©
'©
c
2
0p]
©
o}
)
(&]
o}
4
L
O

Temperature Change

. arb. unit

0.2

0.1

=
W

=
N

=
|

=
~

I €
3 ]
g
[ ©
' )
= ]
] g
| 5 '
| EEe 80 N Gauss
'_ Horizontal Position of Heating Beam, mm |
i : Infrared Signal of Peall; 1
' allely, |
- =
| { |
(Zr
]

0 100 200 S/N
Time, |8



M3 M9 M8

Reflector

YAG Laser

M6 (



4
e
-
o
o

=

R




(1) -

(2)

(3) — In situ



Time Constant, us

2
600F 1( A
T, € —| —
a,\ 2z
©

400} ®

| ©
200_ @
llllll o1 02

Square of Fringe Space, mm?®




Experimental Results of Zr Foil.

Thermal diffusivity, mm?/s  Anisotropic ratio a,/a, Reproducibility *

12.9 : ay + 4 9%
Present work 1.2

10.6 : a, + 1 9%
TPRC 12.7 : q, - N/A

“1 Experimental standard deviation of the mean.



Graphite Sheet: GS

The specifications of Graphite Sheet.

Matsushita Electric Industrial Co., Ltd.

Thickness um 100 (nominal)
Density g/cm®> 1.0 (nominal)
Refractive index - 2.75
Extinction coefficient - 1.77

. ~ A
Thermal conductivity W/m K 000 ~ 800 : 4«

5: 4
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Experimental Results of Graphite Sheet.

Thermal diffusivity, mm?/s Anisotropic ratio a,/a,

Reproducibility ™

868 : ay +4%0
Present work 83
10.5: &, +7%
801 : a, N/A
Nagano et al. 52
154 : q, N/A
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The Specifications of CVD Diamon d.

Method

Gases

Temperature
Pressure
Thickness

growth surface —

Microwave plasma CVD method
3 % of CH, and H,

900 ~ 1000 °C

50 ~ 60 Torr

500 um nominal

/— CVD Diamond
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Experimental Results of CVD Diamond.

Thermal diffusivity mm?/s

Reproducibility ~
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Growth surface
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+ 2 9%
+ 4 90
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Near-field Optics Thermal Nanoscopy: NOTN
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K. Schwab, et al, Physica B, 280 (2000)458-459.
M.L.Roukes, Physica B, 263-264 (1999)1-15.
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M. Fujii, et al, Phys. Rev. Lett., 95 (2005)065502 1-4.
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P. Kim, et al, Phys. Rev. Lett., 87 (2001)215502 1-4.
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G.S. Kino, et al, J. MEMS, 11 (2002) 470-478.




Propagate Photon of Near-field Light /

_\ /

D. Corjon, “Near-Field Microscopy and Near-Field Optics™
(Imperial College Press, London) 2003.

: , " ( , Tokyo) 2002.
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Excitation Laser Fluorescence
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