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Electron Density Determination

@ ISR equation for received power:
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® Ksys: the “System Constant” involves antenna gain, effective area,
etc. For PFISR Kys ~ 10719 mdSs 1.

@ Can determine Ky, s by comparing estimated N, to absolute N,
measurements, e.g.:

@ ISR plasma line data
o lonosonde fyro
o Faraday rotation (e.g. Jicamarca)

@ Lags estimates need to be calibrated too!
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Enhanced Plasma Lines

Millstone Hill plasma line data:
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Further reading: Nilsson et al. (1997) “Enhanced incoherent scatter
plasma lines” doi:10.1007/s00585-996-1462-z
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doi:10.1007/s00585-996-1462-z

Enhanced Plasma Lines

3 :
w? = wge + §k2vt2h +Q2sin o

64112 (-154.30,84.50) - 247.52 km

Secs from 08/25/16 18:01:03
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Comparisons with lonosondes

2019-09-17 22:46:46 - 2019-09-25 15:44:52

Fractional offset ISR/CADI - 0.98
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Tx Pulse Chirp: Klystron Example

@ Electrons slow down slightly as they
travel through the main cavity of
the klystron (TX amplifier)

@ This causes a frequency offset of
~0.1 ppm that will systematically
bias ionospheric velocities.

@ Sample Tx pulse, compute ACF, fit
phase slope
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Tx Pulse Chirp: Klystron Example

Millstone Hill 2020-02-27T13:00:24 UTC
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Summary

ISR is performed by hardware that requires calibration:

@ Calibration of received power into absolute electron density using:
o ISR plasma line data
¢ lonosonde data
9 ...

@ There may be other quirks of the hardware that need to be accounted
for.
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