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(a) Frequency response curve of the bent tip
cantilever and ( b) Approach cure for the

detection of normal force

3 #ip

FRATLAHREHZZ NS e 2 AL 2 B T2k
ATk FEE N ESERIE N TS ek - XPOT
EAME T2 AR RO e R IIE B A5 g 72
H BREE E M AV 2 S BAHIE, T EIARE.
M) P s R AR5 R 5 il - AR 3k 1) 7 5 ) B AR D))
IR, SRR R AR T AE LA b X B 1R
ETRE SRR TR S S AR AR A A, [ X P05 1%
EER T A AFM Je# M 4 SEPR Y. Ry
VR BRI, &Pt or BRAEAY fe] B ) 7 ik -



1 54 S04 - DB FHI R i 1 7 F SRR A 49

SE

1 Betzing E, Trautman J K,Harris T D, Weiner J S, Kostelak R L-Breaking the diffraction barrier optical microscopy
on a nanometric scale-Science, 1991, 251( 50001468~ 1470

2 Lieberman K, Lewis A, Fish G, et al- Multifunctional, micropipette based force cantilevers for scanned probe
microscopy - Appl Phys Lett, 1994, 65(5) ,648~650
3 Talley C E,Cooksey G A,Dunn R C-High resolution fluorescence imaging with cantilevered near-field fiber optical
probes- Appl Phys Lett, 1996, 69( 25) .3809~3811
4 Lin H N,Lewlomphaisarl U,Chen S H,Lee L J- Controllable fabrication of bent near-field optical fiber optical probes
by electric arc heating - Rev Sci Instrum, 1998, 69 11) ,3843~3845
5 David T, Chicanne C,Richard N, et al- Application to dielectric, metallic; and magnetic sample of a transmission mode

scanning near field optical microscope with normal force distance regulation on bent optical fibers- Rev Sci Instrum

1999, 70 12) ,4587~4594

6 Nakajima K, Muraastu H, Chiba N, Ataka T, Fujihira M - Optical processing by scanning near-field/atomic force
microscopy - Thin Solid Films, 1996, 273( 2) ,327~330

73T, R White J D, 63 - — B FOCFREFRHINE - L T240, 1999,28(12) 436~439

8 HUKMK, 5Kk TN AR ST, White J Do &3 - —FHREN — FE S BRES R DIy HE MR 7 i - e T2 40, 1999, 28( 2) 120~
123

TECHNIQUE OF BENT FIBER TIP AND ITS NORMAL
FORCE DETECTION BY PIEZOELECTRIC EFFECT

Zhang Gongli;Bai Yonglin, Dang Qun; Hou Xun
Key State Laboratory of Transient Optics TechnologyXi an Institute of Optics and Precision M echanics,
Chinese A cademy of Sciences» X i an 710068
Institute of Photonics and Photon Technology s N orthwest University » X1 an 710069
Received date:2000-05-07

Abstract A simple; compact technique for a bent fiber tip and its normal force detection based on
piezoelectric effect will be introduced:To fabricate a bent fiber tip-a fiber is first heated to ~1000C
by a resistant wire and bent to a desired angle- Then: the bent fiber is etched in the buffered
hydrofluoric acid- Compared to the conventional laser or spark discharge heating, the fabrication is
easier to control and the cost is almost negligible- A bent tip at a bend angle of 120 Swith a radius of
300 Hn and in length of 900 Hn is achieved- The bent tip is glued to a buzzer slice whose electrode is
divided into two parts as a cantilever and its normal force is detected by piezoelectric effect- The
resonant frequency of bent tip is 9- 79Hz and Q factor 32. Experimental result shows that control
distance is more than 40nm, the double in the case of shear-force detection- It is superior to straight
fiber tip and its shear force detection-
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