50 12 2001 12 Vol.50 No.12 December 2001
1000-3290/2001/50 12 /2382-05 ACTA PHYSICA SINICA (©2001 Chin. Phys. Soc.

100084

100080
2000 5 23 2000 7 4

200nm
50nm .

PACC 4281P 0760P 0779

1 70nm
— SNOM
2
1—s SNOM 2.1
SNOM 9
- 1 . 40% NH, F
40% HF
SNOM - NHLF
HF NH,F 1:1:
SNOM I.5.
3mm
1 a
19890380-7 69808003 2992018

. E-mail jlsun@mail. tsinghua. edu. cn



12 2383

1 1ec

b
170min
Jeet pirtay Jegt
HHE HHE HHE
| —
A L | JE I A
(a) () (c)
1
2.2 10
SNOM
2
3
KLt

EH 2 ﬂ - - -
SRR

P
FEHE e b Y %
SRR

2
KLt

|
EEHE Iﬂ:t‘”'ﬁ“ﬂ ﬂ w ﬂ ﬂ
AR




2384 50
35—40min. 5 a
5b
1b 18° 295pm

24° 260pm. 10

0.7pm/min 5S¢

5b 11° 330pm.

10
4
= il
&
R
5
125pm a b
pEBER
4 4
40%
125pm
Spm
15min
1pm/min 4pm/min.
53°

160ym

120pm



12 2385

40pm.
. 6 125pm
5 6
200nm 7
7
50nm
11
100nm ,
Imin
10
200nm
50nm 50nm.
50°
100nm.
80%
7 SNOM 200nm
1 E Betzig J. K. Trautman Science 257 1992  189. 4 Q. X. Li J. L. Yang Ch. G. Ding K. L. Wang J. M. Li
2 H. Heinzelmann D. W. Pohl Appl. Phys. AS59 1994 89. Acta Phys. Sin. 48 1999 1086 in Chinese

3 R. C. Dunn  Chem. Rev. 99 1999 2891. 48 1999 1086 .


Absent
Image
File: 0


2386 50

5 F. H. Wang J. L. Yang J. M. Li Aca Phys. Sin. 47 Keller Appl. Phys. Lett. 74 1999 61.
1998 1827 in Chinese 9 A Sayah C. Philipona P. Lambelet M. Pfeffer F. Marquis-
47 1998 1827 . Weible  Ultramicroscopy 71 1998  59.
6 F. Flack N. Samarth V. Nikitin P. A. Crowell J. Shi J. 10 H. Muramatsu K. Homma N. Chiba N. Yamamoto A. Egawa
Levy D. D. Awschalom Phys. Rev. B54 1996 R17312. J. Microsc. 194 1999  383.
7 A. Chavez-Pirson J. Temmyo H. Kamada H. Gotoh H. Ando 11 J. L. Sun J. H. Xu G. Y. Tian J. H. Guo J. Zhao A. F.
Appl. Phys. Lett. 72 1998  3494. Xie Z. B. Zhang Chin. Phys. 10 2001  631.

8 B. A. Nechay U. Siegner F. Morier-Genoud A. Schertel U.

FABRICATION OF LARGE CONE ANGLE OPTICAL FIBER PROBE
BY DYNAMIC CHEMICAL ETCHING METHOD"

SUN JIA-LIN'  TIAN GUANG-YAN LI QIN ZHAO JUN GUO JI-HUA
Department of Physics  Molecular and Nano Sciences Laboratory of Education Ministry — Tsinghua University — Beijjing 100084  China
XIE AI-FANG ZHANG ZE-BO
Laboratory of Optical Physics  Institute of Physics ~ Chinese Academy of Sciences ~Betjing 100080  China
Received 23 May 2000 revised manuscript received 4 July 2001

ABSTRACT
According to the hydraulic transmission principle a device for fabricating large cone angle near-field optical fiber probe by
means of dynamic chemical etching is developed. The results indicated that in the course of traditional fabrication of optical fiber
probes by chemical etching the configuration and the cone angle of the taper can be controlled efficiently through controlling the
velocity of the lifting of etching fluid. Furthermore The advantage of controlling the displacement between optical fiber probe and
etching fluid step by step in the fabrication of large cone angle optical fiber probe is also described in this paper. A large cone
angle near-field optical fiber probe in scanning near-field optical microscopy is applied to measuring the sphere with a diameter

200nm. lis force images show that this probe has high topography resolution ~ 50nm .
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