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On characteristic feature of the electron density perturbation in the cusp
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The ICI-2 (Investigation of Cusp Irregularities-2) sounding rocket campaign was conducted in Svalbard, Norway on December
2008. The scientific objective of ICI-2 is to investigate generation mechanism(s) of coherent HF radar backscatter targets. Stron
coherent HF backscatter echoes are a well-known characteristic of the polar ionospheric cusp, and are thought to result froi
field-aligned plasma irregularities with decameter scale length. The generation mechanism of backscatter targets has not y
been agreed upon, and we do not know even the altitude profile of HF cusp backscatter.

The ICI-2 rocket was launched at 10:35:10 UT at Ny-&amp;Aring;lesund, and reached an apogee of 330 kilometers at abou
5 minutes after the launch. All onboard systems functioned flawlessly. Measurements of the plasma density, low energy electro
flux, medium energy patrticle flux, AC and DC electric fields were made to conduct a comprehensive study with the aim to exploit
the potential role of the gradient drift instability versus the other suggested mechanisms. We present a result obtained from
fixed-bias probe which was installed to measure fine-scale ("1m) electron density perturbation.

Our analysis of the fixed-biased probe (FBP) data indicates that the rocket traversed regions where the electron density pertt
bation is relatively large, during its flight. Characteristic features of the electron density perturbation are summarized as follows

1) Almost at the same time that the electron density perturbation was identified by the FBP, the ICI-2 rocket passed through th
poleward moving 630 nm emission region estimated from the all-sky imager. This means that the electron density perturbatiol
and the 630 nm emission are observed to coexist in the same region.

2) The absolute value of the electron density becomes larger in the disturbed region than in the surrounding region. The ele«
tron density gradient in the boundary with the outer region is larger in the equatorward side than in the poleward side.

3) The degree of the electron density perturbation is remarkable in the edge, i.e., in the equatorward and poleward boundarie

4) It is suggested that there exists a velocity shear of the plasma motion in the region where the most significant density pel
turbation was observed by the radar.

5) The FBP identified the electron density perturbation at three different altitudes during the rocket flight. This indicates that
the perturbation exists not only within the narrow limits but in a larger extent in the vertical direction.
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