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C. Soennichsen et al., PRL 88, 77402 (2002).
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Near-field Scanning Optical Microscopy [NSOM)

S - L—Y /RS
KITFANTao—T

.8 =)

74 * vk | o | AP e (VAN
E \jamm

Ax ¥y | S

(GBS OFEMBOEMIRE~LDER)

ZRSBRE~FADE (KHEDEE) ]




M
|
PHILOSOPHICAL MAGAZINE

JULY 1928,

XXXVIIIL. 4 Surjqes.'cd Method for e:-‘eudln_g ‘fr'f'r‘ascﬂpl'c
Resolution into the Ultra-Microscopic Region. DBy E. H.

BiNGE®.
28 i N =,
g - >
SEE ‘\ —
ﬂwx%émo-ﬁém\ | /

=10 nm %

a6 o
u — N —

=
e D=230nm 170nm
SRk LT Y g Wi
! lll flnllll | | .'II'I" .  dE

HE11 INnFzytzrk

HE {4, TMgq,...

D=5470 nm 350nm

AVAVAV ;

= FLE SE AV S

HE,,

%‘
D. W. Pohl APL 44, 651 (1984)
@ = (7 Dl\f\? ) CD'%EEE

-

- -—

B F—A—EEORElL (k2T vF>Y)
= XD EHEOR L (EREEEL)

[ 4
s A

m BEAGRO 8%
- Fi8, AH@EICTFT
= SUH L O EMLTREEM
- EL, B
- SRR, B GREARE




Chemical etching NH,F:HF:H,0=X:1:1

Transmission Coefficient

Core
Cladding ‘ X=1.8
‘ ‘ [ 60 min
| ‘ X=10
20 min |
X200 hish Double taper
— - - 1gher . .
S collection efficiency CIHighly reproducible
(= objective with a large NA) [l Finely controllable
H. Nakamura, J. Microscopy 202, 50 (2001). T. Saiki, APL 68, 2612 (1996).
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Aperture Diameter [nm] T. Saiki, APL 74, 2773 (1999).




FOverhead view
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JSAP Int. 5,22 (2002)

Intensity (a.u.)

= APL 81,2291 (2002)
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Position {nm)

The scanning electron micrographs were taken
after conducting NSOM imaging measurements.

10nm

35 counts/40msec 1200

J. Microscopy 202, 362 (2000).
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PL Intensity [arb. units]

aperture diameter=70 nm

Quantum dot

NA 0.8

Lens .
Collection by lens
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Aperture-Surface Distance d [nm]
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Fluorescence NSOM Dipole Orientation

E. Betzig et al., Science 262, 1422 (1993).
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ontical g0l waveinpeti

Wavefunctions : ‘ ‘P"(r)> = ¢”(r)‘ e>, “P” (r)> =g (r)‘ h>

Dipole interaction Hamiltonian: H' =p-A = (c/io)p-E

Dipole matrix element:<‘}’e(r)‘H" wh(r )> e‘p‘h I¢ YE " (r)dV
@ Far-field excitation: E~const. (7\.>>s1ze of quantum dot)

I¢e(”)E r)dv ‘ EI¢ "(r)av Selectlon rule

@ NSOM excitation: E~E06(r r0)
I¢ JE" (r)aV ‘ Eo$(r)8"(r,) Wavefunction mapping
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S % m) molecular crystal
collective excitation = “exciton”
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*Power: the laser intensity coupled to the near-field fiber probe
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GaAs interface QD E =
(1 monolayer fluctuation) T = }~(smcv
He-Ne Laser .
(633nm) l
I Spectrometer lCCI)‘

{ A

@®PL measurement
at every 5-10nm step

@PL accumulation time
~1 sec/spectrum

XX: Biexciton

<O|p| X> oC (p(r) <X|p|XX> oC _[dr’(p(r’)(b(r;r’)
¢ (r): exciton (X) envelope function
@ (r;r’): biexciton (XX) envelpe function
PRL 91, 177401 (2003)
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