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 The Doppler backscattering (DBS) diagnostic is 
typically used to measure flows and turbulent density 
fluctuations in magnetic confinement fusion plasmas. In 
this talk, we will show how DBS can be used to measure 
the magnetic pitch angle in both the core and edge of 
tokamak plasmas. This is achieved by changing the 
toroidal launch angle, such that the probe beam reaches 
the cut-off at the approximately same poloidal location, 
but at different toroidal angles. As the toroidal injection 
angle varies, the returned DBS signal also varies. Since 
the flows and turbulent density fluctuations are expected 
to be similar for different toroidal injection angles, the 
dominant variation of the backscattered signal comes 
from the probe beams' wavevectors matching to the 
magnetic pitch angle instead. By measuring these 
variations and modelling them with Scotty [Hall-Chen, 
Parra, Hillesheim. PPCF 2022], the local magnetic pitch 
angle can be extracted. We show an example using DBS 
measurements of DIII-D. Since DBS is a microwave 
diagnostic, this technique can be applied to burning 
plasmas of future fusion reactors where optical 
approaches like the motional Stark effect diagnostic 
might be unsuitable. Such DBS measurements of the 
core magnetic pitch angle could be important for 
reconstructing the equilibrium, especially in devices 
without neutral beams, and for quantifying fast ion 
instabilities. The latter then paves the way for better 
understanding of fast ion transport. 
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