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Fig. 1 A Schematic of the experimental system.
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Fig. 2 The details of the observation section at the =150Torr CfT» 72,
center of the confinement. 3. REHR
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Fig. 3 An example of the record of imploding detonation and
the reflected shock wave observed through the CaF,; win-
dow.

[Py=150 Torr, test gas: 0.4C,H,+0.60, frame in-
tervals : 50 nsec., each]
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Fig. 4 Experimental results on the relation of the radius of the cylin-
drical implosion and the time obtained by the im-

age—converter camera.

[t=0 is set at the moment of confinement at the center]
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Examples of the time dependence of the
emission intensities of the implosions.
[test gas: 0. 4C3Hz+0. 602. (a)sym-
metrically confined case with the minimum
radius of the cylindrical imploding detona-
tion is about 0. low, (b)asymmetrical confin-
ed case : fluctuations at the peak of the in-
tensity can be observed]
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Fig. 6 The dependence of the peak intensity of the implosion on the
initial pressure of the test gas [0.4C,;H;+0.60,]
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Fig. 7 Anexample of the high speed streak record of the emission spectra from the
implosion.[P;=150 Torr, test gas: 0.4C;H,+0.60,]
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Fig. 8 The experimental results on the intensity distribution of the

emission from he confined implosion of detonation.
(P=150 Torr, test gas: 0.4C,H,+0.60;, The least—s-
quare fit of the experimental data is indicated in the figure]
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Fig. 9 A comparision of the experimentally determined temperature with the
calculation of the equilibrium reflected shock waves.
[ shaded area : experimetal resuls curve A : calculated equilibrium
temperature of the reflected shock waves, curve B : calculated frac-

tion of radiation loss to the total energy , where ,

cylindrical

black —body emitter with the assigned radius is assumed]
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Fig. 10 The calculated compositions of the Plasma behind
the reflected shock waves at equilibrium condi-

tion.
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Measurement of Temperetures in Cylindrical
imploding Detonations

Yoshiro NAGUMO?*, Keishi OKAMOTO*
Mitsuo KOSHI*, and Hiroyuki MATSUI*

The emission spectra from the cylindrically confined detonations have been observed
at the wave length of 380 to 600 nm , A continuum spectrum overlapped by many line spec-
tra are observed behind the reflected shock waves , By using an image converter camera ,
time dependence of these lines has been monitored and the strongest line with very long life
time (more than 20 microseconds) at 423 nm is identified as the resonance emission from
Caatoms, The intensity distribution at this wave length region is also measured by use of a
photomultiplier and the temperature at the center of the implosion is evaluated by assum-
ing the black —body radiation law , The least —square fit of the logarithm of the intensity
distribution yealds 7190 (£330) K , which is sufficiently lower than the calculated
equilibrium temperature, The mechanisms of energy loss are discussed ,

(*Department of Reaction Chemistry , Faculty of Engineering , The University of

Tokyo 7—3—1 Hongo, Bunkyo—ku, Tokyo 113)
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