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Fabrication of nanometric optical fiber probe by tube etching method
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ming2 , SHEN Shu-bo?
(1. Ingtitute of Electronic & Information Engineering ,South China University of. Technology , Guangzhou 510640 ,China; 2. Insti-
tute of Physical Engineering ,Zhengzhou University ,Zhengzhou 450052 ,China ; 3. Institute of Science ,Zhanjiang Ocean University ,
Zhanjiang 524025 ,China)

Abstract : According to a theoretical model of making_high-quality probe we make the nanometric optical fiber probe that can
be utilized in optical fiber biological sensor with tube etching method. This method is easy to manipulate and produce with relatively
low cost. Moreover ,it is not 0 sensitive with the experimental environment ,0 the repeative rate of making optical fiber probe is
relatively high. The tips diameters are less than 50nm\and the taper angle 45°. We finally analyze and discuss the shape of optical
fiber probe under the effect of some uncertain factors” during the tube etching experiment.

Key words : optical fiber biological’'senr ;tube etching method ; nanometric optical fiber probe ;single mode quartz optical

fiber
e SEmth |1 P SR LI 7 B R A R i PV R 22

VLA DL A W Algs 11 B TN i 48 &
R B R FEIR A AR 2 5 B0 AT ARGk R
JE BT T RORS AN a5 ¥ K S T RE Y 5%
A EEMREAR AT K0 7 R RS RS
BRI RIRE T BOR T R T 628 Pz
TEIR W ik B SR L REAEARAS AR ol B i S
[A] R BRI 3 T LR A2 B0 KOG 5
FE I EAEI AN N A5 SR R ot
IR RZ RS o GAKICLT AT ROLET AL PR IR Y

HEWH A SR A eI (1999
125)

TEERIA E 2 (1968) 2 MIZEIR NN L%
JERAS N CTE T T T TR -

Email :Ws678 @tom. com

W AR H 391 :2003- 09- 12 ;M2 1& 2o H 91 :2004- 01- 08

Pk AR E RS B R AR E S A
PRI AR R R RIS PR VR I AS e M B R i v L B i
AR TR 6 2T 2 3 5 Y e Bl o A S 3k R
STOCKL %MV i 7 2 JEB ke SR 1 S £F 45 i il R
T EAITE A SRk T Ik i s e MR Bk NMS 2 %
HEARETHE N B ok 2 TS BmAl o AR AL
87 5 P SEBG A E T R A 68 ol 32 i 2 A A 1 8
Fiit B GEF RS 25 R AR I B EF RS B2 7E 50nm
Tifn HEAR RO 1R8] T A AR s 1)
FR %07 BA R E A AR B R K
KEEAR T SR AORIRET B RIVEARAT o

1Hooooagd

ETTARFIET SRR/ NE R EE N AR A e
G M ERRCR AN 0 H 2 RIS RGN B B A
o o AER 1 OELTIRET AR ROELFRET



418 b

SIS

2004 4F 8 H

‘msmi.ssinnmgim

micrometer region

(o]

nanometer region x

|
Fig.1 The diagram of the three-region optical fiber probe
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Fig.2 Tube etching process with a protection layer
2.2 O0O00OdOa-

SERH R FAT ) E = n R DL RS
HiVERR | SEAREEP e LT (5 T E A B o
T ZREMEHSII (@O, + P0s) £15% BRI,
HIVE Ay B 05 1% 9. 4dum  f 2 B 12 128um , Sz
250um AHEFLAE N 0. 13 5FE0. 1508/ km» 21502
LIRS 0.2 /it
2.1 Ooodn
2.3.1 StefumimAbEe  FYELR L FAPR LT
TR IR C L ERS KT R34 IR e A 48 25
VAL RIEDRENZ o 1 TR T HOEA 3 A B AR
Lem AR A | & I T H 5 — R ObEr
sk ML ONE GERANRER T, A0 5 e
IR MET REVIERL) » K IVERT el B4
T ARG T 0 IR TP B BT . RS T
Uil gE LB RRAEER SRAEBLT iR A TTK LI
WRAEBR B E UL o A2 1 AT
2.3.2 @M KR ERA AT TTK Z
MR BE T /N ROEET BT A — IR
JE i 8 AR SRJE ek 3% TR B E TSR g e
M2 28 E IR R 40 %I AR 60mL 26 21 99k
R IR B2 Smm 3 PR (A0 528 beak
TIREE) AT SO Y AR RE | (O 2T 3 B
NJERIEZE T T 24 8mm 3053 8 T TR B Ptk i 52
TP o JEMOGET I — B ST ™ A i 3
AN E) SRR 45 00 3 ok ol ) AR A AR TR o AR
JEE IR BT - SRR TR il A R 2
MIVEFR T2 30 10 9 B Y6 £ B BN AE SN E N TE T
IR o BT 1 e TR 0 S RURR YA B2 S BRIR IR MO
LRRRAT RO o B Y I I A 20 CEAR R,
JE ks (124 150min -



% Hal F %

B Bl B EAROLLF AR 419

2.3.3 ESME ASHEEPE IR AL E K
530 3min SAJE AR 2B KR R R e R AR
TS B B T o Bt Ji , F G ET B /O i p] A AL
REWINE [ERER BB IR HVIRET o foLeF iRt
HATHEIE T USRS BT EY LM (6407) T
MEFIUS HEFR R/ GRS B R R BT A TE
Ohasdt & BT SRR T 2R
TR -

2.3.4 SERACR SRR AT LMREIINE 3 FrR Y
AT R B R HEARAE 50nm LAY HEFAAE 457
LAE SR HEEXHR o

Fig.3  The scanning electronic microscope images of two probes obtained
with tube etching method ,tip obtained by etching in HF at 40 % ,the
protective layer is isooctane ,at a room temperature of 20 C,total
etching time is 150min  a —500 times b —30000 times
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