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In August 2022, the Space and Atmospheric Instrumentation Laboratory launched SpEED The SpEED Demon payload passed through a Sporadic E .| Downleg) | Small-scale density irregularities are found both above and within the Es layer. During the downleg, all four
Demon, a te_ch demq sound_mg rocket fr_om nglops Flight I_:aCIIIty. The_maln payload was layer near 102km on both the upleg and downleg of the subpayloads measure fluctuations at different locations within the layer, as shown in Figure 7, where the plots are
equipped with a suite of Instruments including a Sweeping Langmuir Probe (SLP), 6 flight. The absolute plasma densities derived from the 106+ . arranged from the southernmost to northernmost subpayload. ROBs 1+4 are separated by roughly 1 km north/south.
|nd|V|dua_I multi-Needle Langmuir Probes_(r_nNLP), and a PQS|_t|ve lon Probe (PIP), as \_/veII mNLP main payload instrument are shown in Figure 4. The =
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E layer. Both the main payload and ejectables measured small-scale irregularities within the The subpayload relative density measurements and relative 102 - : G RREEEEE T e IE
main Es layer varying slightly in altitude. The power spectra of the measured density locations In space are shown In Figure 5. As the ik IS Y 2 L Sk = ol P ol /L
fluctuations are presented. Spectral characteristics are compared to previous in-situ data and subpayloads_, become more separated on the dowaeg, they oor T T T =
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subpayload pairs (1+2 and 3+4) are separated by over 2km 10 10° 101 10" = 102 2:102 2:102 -------- = 102
Sporadic-E Layers during the downleg crossing Electron Density [m]
] ] ] i ; i iti , 100 | 100 100 t 100 t
Sporadic E (Es) are thin layers of enhanced electron density that commonly form between Figure 4: Derived plasma densities for both upleg (black) and downleg (red)
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® < North [km] North [km] Figure 7: Subpayload relative density measurements during the downleg Es layer crossing (top) and their corresponding density
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Figure 1: Sketches illustrating the zonal (left) and meridional (right) windshear o4 ROB4 | 147 \ ROB4 altitude and time, but measure density fluctuations at %-29.5— N N N A
theory mechanisms of sporadic E layer formation. [Haldoupis, 2011] C different points within and above the layer. We offer two 2 \ \“ \
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support and launch vehicle provided by NASA. The mission served as a technology Density [m™] x10"° Density [m™] <1070 2. Field-aligned irregularities: The bands in Figure 7 Figure 8: Locations of subpayloads within the banded
demonstration flight for the upcoming SEED rocket campaign, scheduled to launch from Figure 5: Relative displacement of both the subpayloads and main payload during Es layer crossing (top). Relative plasma densities measured by the four represent regions mapped by magnetic fields assuming a regions of Figure 5 relative to the Wallops’launch site.
Kwajalein in 2025. SpEED Demon was able to fly through and collected data from a mid- sub_payloads during b_oth the upleg (left) and downleg (right) Es layer crossing. Densities are normalized using the absolute plasma densities provided by the magnetic dip angle of 63.737°. These calculations ignore Wallops 2022 236 01:21:01 UTC  24Aug22 R 8]
latitude Sporadic E Layer. main payload mNLP instrument package. the east/west payload displacements shown in Figure 8. - PITEL 4
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* Flexible gold PCB with 3 diameter 5kHz measurement frequency For simplicity, we assume the layer is composed of only metallic ions and therefore, refrain from calculating drift 0% e _ Y _ o _p
" Blased -6 Volts with respect fo rocket velocities at the boundaries where the metallic ion concentration rapidly falls off. The results are shown in Figure 6. It is ossl|  POWer spectral density plots are created for the banded altitude regions in Figure 7,
. 1.5kHz measurement frequency | important to emphasize that these values represent the ion drift velocity required to maintain the layer from neutral | z ;o ~ ropr,  both for the upleg and downleg. The upleg serves as a spectral comparison, where
~, wind shear alone. g measured fluctuations are within 2% of the measured density. Results are shown in
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SpEED Demon Langmuir Probes 104 i\{% R081). ROB1 £ E spectral | WW‘“HM | The downleg spectra are shown in Figure 11 for each subpayload. The spectral slopes
The main payload carried a variety of Langmuir probes. This poster presents data from B3 ROBS 10251 | ROBS éé ‘ L ” | are fit following the power law, P = k=2, where P is the power spectral density anc
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Positive lon Probes (PIP) which is a Langmuir probe instrument that maintained a fixed-bias 103.5 - —_— . ol T _ | | k i1s wavenumber [Kyzyurov, 2000]. The spectral slope, a, contains information about
In the ion saturation region (Figure 2). That is, the probe is biased negative with respect to = P a } 1 10° 102 how energy is dissipated throughout the layer and can relate to different instabilities
the plasma so that electrons are repelled, and positive charge is collected on the instrument’s ; 103 | §§// | ;?101_5 i j/ | Frequency [Hz] [Giono, 2021]. All four measure spectral slopes between 2.3-2.6 and indicate spectral
conductive surface. Analysis of the collected current allows for high-cadence in-situ \\\\% Q\ d':'g!”e 10: fowler spectral density  f|at |ines near 200Hz (~6 meters).
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‘ Horizontal Variations: During the upleg Es layer crossing all subpayloads are within hundreds of meters and see similar & " & & | "
structure, particularly at the lower altitudes. The subpayloads’ separation on the downleg results in differences in both ! T g s 1 2 o
coctron | magnitude and altitude, suggesting the layer is dynamic in the horizontal plane. The pairs of ROBs in similar regions of ol |l o S
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8 '\ /i (geometry dependent) Driving Mechanism: With more analysis, horizontal wind velocities can be derived assuming the layer is only driven by Frequency [Hz] Frequency [Hz] Frequency [Hz] Frequency [Hz]
S 9, neutral winds and then compared to SpEED Demon’s in-situ neutral wind measurements which are still being analyzed. Figure 11: Power spectral density during active downleg regions indicated by the dashed lines in Figure 5.
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