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photothermal effect have been investigated. In the
velocimeters velocity distributions are measured point by
point. In our previous study we developed the tagging
velocimetry for the velocity distributions of gas flow on one
line using the photothermal effect.
This paper describes the tagging velocimetry system for
measuring the velocity distributions on multiline using
photothermal grating. Firstly, the grating is induced by
multibeam interference to make the grating image sharp. The
sharp grating reduces the influence of molecular diffusion,
which is inherent problem in molecular velocimetry.
Secondly, the gratings of wide interval are induced by the use
of diffraction gratings without and with modulation to
measure velocity in wide range. To detect the change of
refractive index by the photothermal effect, we used the
CCD-LD differential interferometer, which was developed in
our previous study. The interferometer has functions of
spatial and temporal differentiation for reducing the influence
of phase fluctuations due to turbulent mixing.

Particle Image Velocimetry (PIV)], and Doppler Global
Velocimetry (DGV), have been developed for the
measurement of flow velocity distributions. However, these
methods need to seed scattering particles in flow. This is not
desirable in many testing environments. For example, the
seed particles do not faithfully reproduce the gas flow in high
speed. Especially, flow diagnostics in clean room in vacuum
chamber for semiconductor production need to keep the field
clean. These reasons have provided ample motivation for
investigating unseeded molecular velocimetry methods.
Several molecular-based methods have been developed to
alleviate the problems associated with seeding flow. In
practice, many of these methods exhibit a new set of
drawbacks.
For example, Doppler-based methods suffer from poor
dynamic range and yield large measurement in lower velocity
limits. Ozone tagging velocimetry using photodissociation
needs to take 20 µs for induction of the ozone. To be freed
from these problems, molecular velocimeter using

Fig. 1(A)Typical intensity distribution of photothermal grating by three beam interference. Elapsed time after pumping 4 µs.
(B) Typical pattern of flow velocity distributions on multiline by the use of the grating with pulse width modulation. Elapsed
time after pumping 29µs.
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