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A novel probing technique for nano—CMM (Coordinate Measuring Machine) is suggested.
In this technique, a micro sphere is trapped optically at the tip of the tapered shape
of a single optical fiber and used for a touch probe for the nano—CMM. In order to
use the trapped micro sphere for the touch probe, intensity changes of the reentered
light that is reflected from the surface of the micro sphere and object are used for
the probe signal. When the probe is in contact with the surface of the object, the
probe position is decentered from the tip of the optical fiber and the intensity of
reentered light is changed and used for probe signals. In experiments, the intensity
changes are detected by a power meter and applied to be used as the probe signal.
Mechanisms of intensity changes are discussed briefly.
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Fig. 1 Distribution of the electromagnetic

field in the vicinity of the fiber tip: (a)

without probe sphere and (b) with probe
sphere
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Fig. 2 Schematic diagram of experimental
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Fig. 3 Probe touching — (a) before and (b)
after horizontal touching, and (c) before
and (d) after vertical touching

B RDRAZP LT H720, K77+
Ny 77— 0%miEE)» s
TE G D FE T F T O RO HIERER % LT,
HAEMEEZ AW T I 2 b—3Y g U &LT
W, T FANRRNT ST a—T DES
BlbZHELZ. M6lcyIal—a i
LVEBH LM EZRT. £/, HTIZZDY
Salb—yallEVEELE, X Aan
Ty BT a— 7 N AE S R - 1
fit+ 2% & &S0 —71E50mELE R
T 7OV Ialb—y g URERIIX 4 IS
L 7= SRR R & B 22 s — T 5 D
T, ZOFERICLEY S a— T EERE N <
AN URh ISV N b o el

Intensity [a.u]

o 5 10 15 20
Distance{um]

(a) Horizontal approaches

1 A Sample a

# Sample b ==-s==-
Sample ¢ «++eeer
Sample d

Intensity [a.u]

Distance(um)

(b) Vertical approaches
Fig. 4 Intensity changes of probe signals
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Fig. 5 Ray tracing for the chief ray before
and after probe touching
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Fig. 6 Intensity calculation of reentered

light
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Fig. 7 Intensity changes of reentered

light
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