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During the most recent W7X research campaign (OP1.2b) the PPPL Probe Mounted Particle 

Injector was found to be capable of generating conditions which lead to periods of enhanced 

core ion temperatures through pulsed impurity injection.  Repeated bursts of boron carbide 

granules directly introduced into the edge of the discharge caused a reduction in the edge 

density which lead to a stronger inward peaking of the density profile and a transient increase 

of the core ion temperatures from 1.8 to 3.2 keV as measured by the XICS diagnostic.  

Utilizing the Multi-Purpose Manipulator(MPM) located in module 4 of W7-X, the PMPI is 

inserted into the primary vacuum vessel to a nominal distance of 10 cm from the edge of the 

discharge.  From this location an 8 bladed rotary impeller provides a discrete pulsed injection 

of 100 micron B4C granules every 350 ms.  Average particle throughput was varied between 

1 mg/s and 40 mg/s both over the course of several discharges and a within a single discharge 

in both standard and high iota configurations. For smaller injected quantities, the introduction 

of impurities causes a rapid rise in radiated power and spectroscopic emission.  These level 

peak within a few 10s of ms, but quickly decay back to a baseline level over the course of 

250 ms.  Strong spectroscopic boron signals are seen in module 4 and module 3, but not in 

module 5 indicating a dominant flow direction of the entrained boron impurities counter to 

the applied magnetic field.  As the mass contained within the pulses is increased the 

appearance of visible filaments which transit the full toroidal extent of W7-X are observed.  

The characteristic decay of the boron signal no longer immediately returns to a pre-injection 

value but asymptotes to a newer elevated baseline level which itself possesses a much longer 

characteristic decay time.  In addition, this new elevated baseline level ratchets upward with 

each subsequent injection.   Coincident with the increased impurity level is an observed 

decrease in edge density which in turn results in an inward expansion of the gradient region 

and a transient increase in the core ion temperature.  This behavior may be caused by a 

suppression of ITG turbulence, but this potential explanation is still under investigation.   
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