%38 5 8
2009 4 8 H

P/ R S
ACTA PHOTONICA SINICA

Vol. 38 No. 8
August 2009

i £ i 2 AR OC A IR E Y
B sl A6 JE ik 7 3
AR R AT, T k4!

(1 o [ Bh 2 B ¥ 2R 2 LR BT 58 B » £ 201800)
(2 v E B 2= BEWE 5T A B, LT 100049)

W OERET - HARNEBRREGLFT IR AR BB T R, 25 FHAHER BT
RY LT RGHFREN AHER IR LA ELRR T OB T RGHAL T R\ L
AR B A AR AL B ) AL, B S AR B AR B R R B & R R LA KRB R SRR A R AT
AIRAT. B 7 RR A AR EAK B R T WA &L A0 A AL REF T B AROL IR A 5
o fedbeg — M. FRSREW RA T ET AR E & K w5L2D T 100 nm B4R A H & 707
RGBT ARG. I AT ENEEEMRE, AT S,

KBR AR RA BRI G HF LM LR F B iRk

hESZES.TH742.9 XEktRIZED A

0 3

FE R R BT BB R rh, ST O A B
Rl 2 BB O & K N T MR R R
Pyt GRS R A AR AR A R
JIE AR F BN [ 45 4 305 3 0 2 U R B0RT 4
SRTAERS. 85— 28 IREHE B AL 5 BT Y
PRI RS 25 5 28 IR EHPE  E SR A U D615 5 I
SRR 50 = 28, B D IR) A R B A e A 1 T Y B
B/ WA R 0 B R TAE 7
2 ) FH R A 3T 30 B P K BB A 2 T B 3 s e
20 245 0 0 AR 8 5O 2705 B TR X 2 05 B 41 A K
JeAF R FET A5 ER 0 BT i R T OB 4 3R 41 1 45
A 0 X6 2 ity 5 4 i 22 1) B 0 s o0 L AR i FL AR 1Y
KN AL R R LA B A 1 1 3 52 1 L R kAT
PR f5 B B 8 A e 5 2R o 1 #E AR AR AR
KRAREE FYE T 3R B 6A% f Ve Be 4 A B OK L 1% 5
b, B T 5 A SC 0 1 Ok B B A B A A
30°~50° 2 ] 5k v] 3K 15 AR A 06 A& R BR T 4
A AR o 2 10 HfE T 0 o AR 5 2, U4 A 2 A —
HE MR = T HREN R ORI E R B AL
WF7E /N BB TE TR [ A o R R L 3R
(CNENS LV I NG e A N R A R R R (R
HHEMEE A R 2. T, Held 48 4 T K E
T B B D' £F FR BT R AT I B Sk D/ IR B 1 D i ELAR I

[

"EHEAAMF AL T KRR B (60490294) o ki T A AL M
BF R E KR B (06D]J14007) ¥ 8h

" Tel:021- 69918750
WK A5 B 47 :2008-07- 07

Email: xuwendong(@siom. ac. cn
4w B 1 :2008-10- 20

XEHS.1004-4213(2009)08-1962-5

il 55 25 FHE A TR ET R OGEF BRI BB 2o R
W A HE DL OR UE ) A BB 1 s B 2 M. Yung-Hui
Chuang S8 42 7 JHAS [R5 W& HC 347 P28 T8 ho iy 7
s BUIRIZ T W] LSRG BT 0 RUHE F 2R 5 BCA
2 JEARAS 5 MR 0 S0 A A s AR O R A A
Y PRET o e S TS W VR B S T 45V AR T JRR . AR R
REE T A A4 T O W 4R TR T k] A
TR 1% J5 1k AT LA AR 15 4 w1 A M ) SR 14 O
LEFARET AR HIE 2 HEAR MG R AT B i T AR 4
132 NS, B DL A PR A X A 25 [
il 5 2 i B0 ) R AR B2 A A B IR A O B e R
FURE By A MR R O e BB IR PR

ARSCHETEN LA = 4 th 7 —Fh E
A2 JE Bl Ty 52 % 07 B2 5 I8 TR s AR s )
PREF S A 2R 2R 3R AL T B Rk 3 Y
PRAE AR S50 25 DLARAR S R 25 00 1 S £F 3R 5T 1l
JEANTR] R FH B 2[R e KRR R R s T N A
T B ORUE T AE [R] — 5L S5 A T AR A A
M ERET.

1 BHISEAUFBHER TR
R 12

T 2l S 25 5 Ao B ok vk o A TR BT A D B R
A 2 TR vk R B 2 A 2 T el A L A R L R
FHA B BIE R il # C 2F 2R 4T
1.1 @EEMmIERE

T2 ke R L S O T A A B AR R L O
PRAFAINS i 1L AN Bl DB ETF R okl — & T AR 2 7.



8 34 W KK 55 < 1 4 49 18 35 370 2 BB BT BRET B9 B Sl A ik U vk 1963

JEET 4l A2 Hy IR AN HIL BR3P 5 790 4R RUZ
B E  SIRRAECE R BOH S H I i . i
LA A s HOR S5 DR o 090 R ¥ 5 A HL IR
VA 22 [ f) 2 T 5K 0 AN TR). B A R X O £F 1Y T
b LR AR  BEIR T ) 46 S R Y T S
S ECE WA R BE AR O OB B S A 225 — BEnS
(] () 1 25 8 i L 2T B Pl R I 1 B £ 4.
L2 @i

A E o AR TE R 1 R BT g5 A Y 2
ity MO 27 72 SRR TP A 3 B R B A
R T DI £ % T ) 42 Mk 7 5 1) 728 P O B 42 o
ok e i) 5 8 A R A S R B SR i AR L A
Pl L — B H I W L. | 1
C LIOGEF S B 10 T 8% 30 o4 i 15 DG £ 19 3 285 08 it
Fe. JoLLfm st AR S BTt H B
TH B3 Bt A G 2T 1) A B 9 T Y A A T AR
FEEF RS 2y 1 IR, A SR X 6 £F 114 S ot — T A 7 3k
7 o o A S SRR R i o LT A B S O 4T S
By 5| L BT b T R AT BE AN [ A A e R
(9 A [ I B 42 o) 20 285 88 et py N 1) A B o B s
GREE A ) SRl 1 BT 5 S R 45 A R OB AT R

Fiber
Fiber cladding[™

B C ¢
lmovmg
down
RS
Protection liqyid
HF acid —> —

B1 o HSh A ok 0 kot AR

Fig.1 Etching process based on static and dynamic
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Fig. 4 SEM image of probes produced in different fiber moving speeds
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Fig. 5 SEM image of probes produced in different immersed fiber depths
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Design of Automatism Etching for Fabricating Fiber Probes of Scanning
Near-field Optical Microscope

YANG Yong-bin"?,XU Wen-dong' ,LUO Ji-quan'
(1 Shanghai Institute of Optics and Fine Mechanics ,Chinese Academy of Sciences ,Shanghai 201800 ,China)
(2 Graduate University of Chinese Academy of Sciences,Beijing 100049 ,China)

Abstract: A design of automatism etching for fabricating the fiber probe of scanning near-field optical
microscope is proposed. Probes of various structures,such as sharp tip and large cone angle or multi-taper,
can be formed by using the special structure formed in the static etching process and the change of the
contact position of meniscus on the fiber surface caused by the fiber's movement in the dynamic etching
process, and controlling the time of etching. The automatism of fabricating the probe is realized by
controlling the whole equipment with the computer in this design,so that the experimental conditions of
forming fiber probe are the same. The experimental results show that fiber probes with 70° cone angle can
be fabricated, which is under 100nm. And, the fiber probes with high repeatability and different
configuration can be obtained by using this design, so that different requirements can be satisfied. In
addition, the configuration of the design is very simple and can be actualized easily.

Key words: Scanning probe technology; Scanning near-field optical microscopy; Fiber probe; Chemical
etching
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