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Problem Statement [ Methods |
Overarching Science Question: What are the underlying physical Correlation Study Concept: Compare a section of the center beam
mechanisms causing observed unencrypted navigation signal to the entirety of an outer beam to find where the center section
scintillation in the auroral oval? appears in the outer beam. lteratively repeat this process for all
Research Question: How to quantify the spatial and temporal possible sections of the center beam.
displacement of ionospheric plasma using a novel PFISR mode. Conter Beam cast Boam
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Where does the section of the center beam (red box) appear in the East Beam?
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proximity to the solar minimum with a
recorded Dst of -171 nT. [1]
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6,7. MATLAB xcorr2 compares center
Poker Flat Incoherent Scatter Radar (PFISR) section and outer beam.
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beam modes using its array of over . N DT e
480 1 5° x 1° bear%s it opgrates on 9. Process is repeated iteratively for
| | every possible section of center beam. - 5

multiple channels that target the E-
region ionosphere (100-150km

146.491

 Boxes are omitted in the final

'€ 130.013

tude [k

Charge Particle Density

. correlation to reduce clutter.
altItUde)- [2] n <t113.543
[3] » R-squared cutoff to omit weak
. . . @ [EsstBeam ] mACenter Bean correlations (R? < 0.4).
Final electron density were provided B \ wINX.
. . ia. 120 - oY 'Ii\lf:l"le [H;:lr\’nm:sg e
after being processed and fitted by 5 o) B
SRI at 15 s cadences. [2] e 1 =
60 5;\.1\\_\ r | — <
East [km] N 30\4\&3*”’??;_#;";5] km_ﬁ B ) P'?Sma Displacement: Center Beam <107 _ Plasma Displacement: East Beam x10"
. 204.227 | I I15 _ 44 I I15
Data analyzed will be focused on the East and Center beams, 3 100rs| - g u
depicted in figure 3. Data present is over a 13-minute time period in U o §
the E and F regions. 19363 I a3 I
Raw Data: Center Beam x10"" ~ Raw Data: East Beam ‘ x10" 102.567 . . . . . . . . ) 102:56T . . . . . . . . -1
He E \ ‘ . E | ’ “ '™ ‘ h '\""?‘}qgﬂ’\""ﬁqtbh\N’Iﬁ@ﬁlﬁ9@fbrl'\'?iQﬂ‘ﬁlﬂlﬁ’\&‘lﬂ‘?ﬁmg‘lﬂ?@@ quﬁh‘wbqu"wgﬁ-p *\‘?Jgﬁ‘qu’m‘l'9’\‘91\129’\‘:51«‘?2@&«1@&1
o | \ ‘ 2 o | : | v\ “ - Time [HH:MM:SS] Time [HH:MM:SS]
- : \ \ - * Detection of plasma structures increasing in altitude from center
N AN i E. to East beam
- R Ll + Structure occurs in East beam first
{ ' ¢ N °  Number and accuracy of displacement vectors depend highly on
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Conclusions

Wiener-Khintchine theorem: Crr(z)=[" f(t + 0)f*(t) dt This correlation study shows evidence of tracking the displacement

. Assume: Eunction of finite énergy [‘?:‘j of plasma structures across PFISR beams. Future studies will

MATL AR x.corr' xCorr(x,v) = YN- x[n]y[n] expand the correlation study to include structures within the F region
- ) - Ln=0

* Discrete application of Wiener’s theorem of the ionosphere
* Normalized in code to account for fluctuations in signal energy
This theorem allows for the determination of the similarity of two

signals by way of autocorrelation. Normalizing the autocorrelation
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