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öu'/öy=-1000 1/s 

Figure 4: Iso-surfaces of one value of an estimate of the spanwise vorticity fluctuation 
bU' /by = �w�~� over two spanwise and two streamwise periods of the subharmonie wave. 
Measured at �~�x� = 380 mmo 
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Figure 5: Time-series obtained far from the source at various distances from the wall 
in the peak position. Five periods of subharmonie frequency are shown. (a) �~�x� = 420 
mmo (b) �~�x� = 440 mmo (c) �~�x� = 460 mmo 
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Conclusions 

The N -regime of the boundary layer transition is reproduced under controlled 
disturbance conditions by the excitation of a 2-D fundamental wave and a pair 
of 3-D subharmonics. It is shown that introduced separately modes are stabie 
or close to neut rally stabie and transition (N -regime) occurs only w hen the 
conditions for subharmonic resonance are satisfied. In this case detailed hot-wire 
measurements show the formation of A-structures in staggered order with the 
subharmonic frequency as observed in other studies of the N-regime. However, 
the further disturbance development was found to be qualitatively the same 
as usually observed in the ot her regime of breakdown - the K-regime. That 
is namely the formation of typical ~-wing shaped 3-D high-shear layers and, 
especially, the formation of a first, second, third, etc. spike in the peak position 
of the A-structures. 

The results testify that at late stages of the N -breakdown local physical 
mechanisms of the nonlinear disturbance development are qualitatively the same 
as those characteristic of the K-regime of transition. 
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