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On characteristic feature of the electron density perturbation in the cusp (2)
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The ICI-2 (Investigation of Cusp Irregularities-2) sounding rocket campaign was conducted in Svalbard, Norway in late 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 ICI-2 sounding rocket was launched at 10:35:10 UT at Ny-&amp;Aring;lesund on December 5, 2008. All onboard systems
functioned flawlessly. In the last SGEPSS meeting, we presented a result of small-scale ("1 m) electron density perturbation da
obtained from a fixed-bias probe (FBP), and then the following features of the electron density perturbation were described:

1) Rough correspondence in space between the electron density perturbation identified by the FBP and the poleward movir
630 nm emission region estimated from the all-sky imager.

2) The absolute value of the electron density becomes larger in the disturbed region than in the surrounding region.

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

4) The electron density perturbation was identified at three different altitudes, indicating that the perturbation exists in a large!
extent in the vertical direction.

In this presentation, we describe two primary results; 1) a result from further analysis of spatial correspondence between th
electron density perturbation region and 630 nm emission region, and 2) a result from further discussion of power spectral densit
analysis of the electron density.

As for the first subject, 630 nm emission strength at the rocket position is estimated from all-sky imager data which are obtainec
every 30 seconds, and it is compared with spectral power derived from FFT analysis of the time-series electron density data fror
the FBP onboard the rocket. In two cases out of three in which the strong density perturbation was observed, the local increa:s
of the 630 nm emission was observed almost in the same region. Our analysis provides the observation evidence of coexisten
of the density perturbation and the optical emission.

As for the second subject, spatial scale of the electron density perturbation is estimated by considering the spectral powe
derived from FFT analysis and the rocket speed, and it is compared with variation of the 630 nm emission strength. Our analysi
confirms that the density perturbation with several 10 m scale has a similar spatial distribution with the 630 nm emission. More
careful analysis is needed to determine characteristic scale length of the electron density perturbation because the FBP basice
provides one-dimensional distribution along the rocket trajectory which is at an angle to the magnetic field lines.

We will discuss characteristic feature of the cusp plasma irregularities derived from the more detailed analysis of the electror
density perturbation and the ground-based observation.
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