HOKKAIDO UNIVERSITY

Title ECEERAR NOREICLZHROTZ7 14 F5
Author (s) =3, {SB%; Takai, Nobukatsu; WM, E#E #b
Citation BB R TEMMARS, 77, 109-120
Issue Date 1975-10-04
Doc URL https://hdl. handle.net/2115/41318

Type departmental bulletin paper

File Information 77 109-120. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




A K TR e WG Bulletin of the Faculty of Engineering,
577 % (WEFn 50 4F) Hokkaido University, No. 77 (1975)

EERERA v e RiBiCkbru V5 7 4 Tk

mHER LM ERS™ HAN #w
("EF 50 4£ 3 B 31 HZH)

Holographic Interferometry by the Use of
Sinusoidal Strobe Illumination

Nobukatsu TAkAl Masanori YaAMADA  Tohoru Ipocawa
(Received March 31, 1975)

Abstracet

A theoretical analysis of holographic interferometry was made by introducing light-
amplitude-shutter functions. The characteristics of interference fringes of the recon-
structed images in various methods were examined by applying the shutter functions
corresponding to each method. Particularly, two methods emplying sinusoidal strobe
illumination are newly proposed: the amplitudes of the light used as the object and/or
reference waves are modulated with a sinusoidal signal synchronized with the object
vibration. These methods have some merits, with respect to the fringe contrast, phase
matching and sensitivity to extremely small vibrations, which are different from those
of the time averaged and pulse-strobe methods. Some of the theoretical results were
also confirmed in experiments.
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Fig. 2. Shutter functions for (a) time averaged, (b) pulse-strobe
and (c) sinusoidal strobe methods.
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(a)

L1 1 1 1
0 5 10 20 30
Fig. 8. Reconstruced images and measured intensity distributions

of a cantilever by means of (a) time averaged, (b) pulse-
strobe and (c) sinusoidal intensity-modulation methods.

(c)
Fig. 9. Vibration patterns of a speaker membrane observed by

(a) time averaged, (b) pulse-strobe and (c) sinusoidal
intensity-modulation methods. (/=4 kHz)
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Fig. 11. The reconstructed image and its intensity distribution of a cantilever

by means of the sinusoidal amplitude-modulation method.

(a) ' (b)

Fig. 12. Vibration patterns of a speaker membrane observed by (a) time averaged
and (b) sinusoidal amplitude-modulation methods. (/=3 kHz)

(a) (b)

Fig. 13. Reconstructed images of a speaker membrane vibrating with extremely
small amplitude by means of (a) time averaged and (b) sinusoidal
amplitude-modulation methods. (=10 kHz)
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