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Recent studies in the Controlled Shear Decorrelation eXperiment reported a sharp non-
monotonic global transition in the plasma dynamics during the route to broadband turbulence [1]. 
Below a certain Bthreshold (which depends on the source parameters), the plasma is dominated by 
density gradient driven resistive drift wave instabilities, rotating in the electron diamagnetic drift 
direction with the resulting particle flux being radially outwards for all radii. For B > Bthreshold, a 
new global equilibrium is achieved where we find simultaneous existence of three radially 
separated plasma instabilities: coherent Rayleigh Taylor modes at the center, drift waves in the 
density gradient region and very strong, turbulent shear-driven instabilities at the edge. The 
coherent modes at the center rotate in the ion diamagnetic drift direction. The radial particle flux 
is directed outward for small radii and inward for large radii, thus forming a radial particle 
transport barrier which leads to stiff profiles and increased core plasma density. Simultaneously 
the Ar-II light emission from the central region increases by an order of magnitude leading to the 
formation of a very bright blue core. The radial extent of the inner coherent modes and radial 
location of the particle transport barrier defines the radial extent of the inner blue core. This new 
global equilibrium with the three simultaneously present radially separated plasma instabilities 
shows very rich plasma dynamics including intermittency, formation and propagation of blobs, 
radial transport barrier, inward particle flux against density gradients etc. We shall report 
detailed studies of this transition using Langmuir probes, fast imaging, spectroscopy and laser 
induced fluorescence. Azimuthal momentum balance studies and time resolved dynamics leading 
to the transition will also be shown. 
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