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Abstract
For moderately under-expanded jets the schlieren visualization reveals that shock cells become intensified and stronger in-
teraction between shock and shear layer occurs. The resulting disturbance waves with the large alternating intervals propagate in
the upstream direction. The existence of the upstream disturbances makes the upstream sound pressure level greater than that of
directivity normal to the nozzle exit plane. Under low under-expansion the intensities of the interaction between shock cells and

shear layer are low even at large pressure ratios.
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