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For the field-aligned plasma irregularities (FAIs) in the ionosphere, the radar echoes are
mostly strongest in the direction perpendicular to the geomagnetic field line, and drop off
quickly as the off perpendicular angle increases. Such kind of echoing characteristic is the so
called aspect sensitivity. Aspect sensitivity of FAIs can indicate the plasma characteristics
such as mobility, collision frequencies, nonlinear coupling and cascade of plasma disturbances,
and so on. In the past, most studies of FAIs aspect sensitivity focused on the geomagnetic
equator and aurora area, and were achieved from cross-correlation analysis of multireceiver
echoes (e.g., Kudeki and Farley, 1989; Lu et al. 2008).

In this project, the major goal is to measure the aspect sensitivity of FAIs in the middle
latitude with radar imaging technique based on multiple-receiver-frequency observation. 2D and
3D power density distribution (i.e., brightness distribution) will be retrieved. The brightness
width along the geomagnetic field line can be estimated from the brightness distribution, which
is closely related to the aspect sensitivity of FAIs. To this end, adaptive inversion process
such as norm-constrained beamforming will be employed to obtain high-resolution and reliable
brightness distribution. Comparison between the results and those estimated from cross-
correlation analysis of multireceiver echoes will be made to validate the proposed measurement
method. Finally, it is expected to examine the plasma characteristics of mobility, collision
frequencies, nonlinear coupling and cascade of plasma disturbances on the basis of FAIs aspect
angles.
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1. Validate the effectiveness of norm-constrained beamforming in retrieving the 2D and 3D
brightness distribution of FAIs radar echoes with multireceiver and multifrequency technqiues.
2. Determine the aspect angles of FAIs according to the brightness distribution of radar
imaging as well as the cross-correlation analysis of multireceiver echoes, respectively.

3. Use the retrieved aspect angles to examine the plasma characteristics of mobility, collision




Hrequencies, nonlinear coupling and cascade of plasma disturbances, and so on.
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1. The experiment will be conducted using a combined mode of multireceiver and multifrequency
implemented in the MU radar.

2. The whole array is used for transmission, and the radar beam is tilted to the geomagnetic
north, which is about 51 deg zenith and 7deg to the east of the geographic north.

3. b carrier frequencies in sequential pulses (FDI mode): 46.250, 46.375, 46.500, 46.625,

46. 750 MHz

25 receiver groups for reception: ALLGROUP, A2, A3, A4, B2, B3, B4, (2, (3, C4, D2, D3, D4, EZ,
E3, E4, F2, F3, F4, F5, F3A2A3, F2F4A4B2, E4F5B4, E2D4C4C2, D3D2C3. The latter five receiver
croups are given for measurement of aspect angle using cross-correlation analysis.

4. One night for E-region FAIs. If possible, one night for F-region FAIs. December could be a
suitable period for detection of FAIs.

\ ZOEE Ik
WEERE
Chen Jenn—Shyong|China Medical Universitleenter for General Educatioanrofessor
SEEEE 4=
BO 2 UK | A7 2 B




MU Radar and EAR Collaborative Research
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(Principal Investigator)

Center for General Education, China Medical University, Professor

Jenn-Shyong Chen

(Cooperative Researcher(s))

Cat _ [J A. MUR Troposphere/Stratosphere B. MUR Mesosphere/Ionosphere
ategory:
sory 1 C. EAR Troposphere/Stratosphere [1 D. EAR Mesosphere/Ionosphere L1 E. Others

MU Radar (MUR) usage
Observation Mode: [J Tr./St. Standard [ Me. Standard [ Iono. Standard

E-Region FAI F-Region FAI Interferometry [ Meteor LI Others
Expected Period (Month): 12

Usage time other than standard mode: 24 hours

Equatorial Atmosphere Radar (EAR) usage

Observation Mode: O Tr./St. Standard [ E/F-Region FAI Standard
U Interferometry(FDI) [0 RASS [ Others

Expected Period (Month):

Usage time other than standard mode: hours

Other facilities [ Ionosonde [ Surface weather instrument ] Raingauge [l Boundary layer radar

] Meteor radar [ Others

Remarks (Details of what is described above)

1. Observation of E-region FAI with the techniques of multiple receivers and multiple frequencies
(CRI+RIM). The P.I. will provide the radar parameters for observation.
2. Radar beam is steered to north, at zenith angle of 51 deg.

Number of Radiosondes:

Planned schedule of visit to the site

Financial support (Fill in type, title, and P.I. of research budget related to this proposal)

The P.I. is supported by the Ministry of Science and Technology, ROC (Taiwan), under the grant MOST107-
2111-M-039-001-MYS3.
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