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Development of Doppler Global Velocimetry using a DPSS laser

SAKAGUCHI, Daisaku
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DGV (Doppler Global Velocimetry) with a DPSS (Diode-Pump Solid State) laser is suc
cessfully developed in this research. DGV is a system to measure velocity of particles crossing a laser sh
eet, by analizing the scattered doppler shifted frequency of a light sheet. The light frequency shift is v
ery weak because of the very low speed of the particles compared to the speed of light. In order to overco
me this problem, an absorﬁtion line of the molecular iodine was used. The frequencK shift as a function of

the absorption line of the iodine cell can be traced back to particle velocity. The optical setup with th

e DPSS laser and the iodine cell was developed in this research and measurement accuracy of the velocity f
ield from the rotating disc was confirmed. It is found that the DPSS laser is suitable laser source for DG
V system because of its high stability and narrow line width, as a result, high measurement accuracy is ob
tained by this system.



PIV(Particle Image Velocimeter)

PIV
3 PIV
3 PIV 2
2 PIV
(DGV
Doppler Global Velocimetry)
DGV 2000 NASA DLR
ONERA VKI

DPSS:Diode-Pump Solid State)

DPSS
@
DGV
Fig.1
Fig.2 3
2
3 (2D3C)

Particle Laser Sheet
/
0
— o-1
' o
A%
| o-1 | Observer

Measured velocity component

Fig.1 Determination of measured velocity
component direction

Laser
Sheet #1

3 Va2
Observation Vector Laser
A Sheet #2
—

Laser
Sheet #3

Fig.2 DGV system for 2 dimensional 3 components
of velocity (2D3C)

Laser tuned to a point on the
transfer function

Doppler shift is measured

The scattered light is Doppl
a5 & change in ntensity hited depending on veloeiy

shifted depending on velocity

AN

Normalized Intensity

Frequency (GHz)

Fig.3 Absorption curve of molecular iodine
as atransfer function

@

Fig.3

Ar+ 3.5GHz

20MHz

532.32nm
DPSS (Oxxius SLIM532)

100mwW



1IMHz
DPSS Fig.3
@
Fig.4
(AOM : Acoustic Optical
Modulator) AOM
270MHz  430MHz
AOM
50%
ly
|
40mm
80 110
AOM Beam splitter  lodine Cell ~ Power meter
DPSS Laser

I N I |

AOM Driver

Power meter

(Reference)
W

Fig.4 Optical setup for calibration of aniodine cell
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Fig.6 Frequency stability of the DPSS-DGV system
(lodine cell temp. T=100 )
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Fig.7 Experimental set-up for the measurement of the
surface speed of rotating disc
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