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Overview of the Campaign
Proposed:

“(...)investigate the spatial gradient in electron density and
electron temperature during geomagnetic disturbed

conditions.(...)”

1 - Date: 07/24/2018
from 1-3 UT;

2 - Maximum Kp of 4;

3 - Instruments: MISA
and Zenith;

4 - Supporting
instruments: PFISR,
Arecibo, JRO,
SuperDarn... Figure: Observation mode.
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Figure: Kp index.
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Observation Mode
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Typical Storm Time Conditions (St Patrick’s Day 2015)

Figure: Geomag. disturbed solar
wind conditions.

Figure: (a) F-region log(Ne) and
(b) Te - Zenith.
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Typical Storm Time Conditions (St Patrick’s Day 2015)

Figure: (a) Ion drifts (SAPS) and
(b) log(Ne) (SED) - MISA. Figure: Geomag. disturbed solar

wind conditions.
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Solar Wind and PFISR
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Solar Wind and PFISR
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Electron Density

Figure: MISA Ne .
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Electron Density

Figure: Millstone Hill - MISA electron density and Ti .
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Electron Density

Figure: Millstone Hill - MISA electron density and VLOS .

Y. Liu, J. Lu, R. Mesquita, J. Olusegun, A.Yellu ISR Summer School - Group #4



Electron Density

Figure: Millstone Hill - MISA electron density and VLOS different perspective.
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Comparison - Arecibo

Figure: Millstone Hill Zenith Ne .

Figure: (a) Arecibo Ne .
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Comparison - Arecibo

Figure: Millstone Hill Zenith Ti . Figure: (a) Arecibo Ti .
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Comparison - PFISR

Figure: (a) PFISR Ne and Ti .
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Error Analysis

1 - The Figure shows electron density,
Ion temperature, and ion velocity with
corresponding error estimate and
percentage error during quiet condition;

2 - Electron density shows decrease with
time as a result of recombination due to
sunset;

3 - Temperature and velocity are
proportional as expected;

4 - Where we have both measurements

and error to be high, the percentage

error is also high and vise visa.
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Error Analysis

Figure: Similar behavior is observed in the plasma line.
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Error Analysis

1 - The large gradient in the electron
density shows a negative storm effect
during geomagnetic storm condition;

2 - It also obvious that temperature and
velocity are proportional;

3 - Error is generally low at the peak

range, which shows radar has very good

measrement at this region.
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Error Analysis

1 - The SNR during quiet time is general
higher than during disturbed time, which
has to do with the negatuive storm effect;

2 - Substituting the SNR ratio in the

expression:

1√
K

(
1 +

1

S/N

)
(1)

3 - We would see that the approximate error
for both case is 1.5 and 1, which show that
there is good acuracy in radar measurement
in both cases;

4 - As electron density increases, SNR

reduces (suggest that the radar works better

with more electron density).
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THANK YOU!!
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