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Figure 9.5.1: One possible lavout of the EISCAT_3D system.



The system recommended by the
EISCAT 3D Design Study (2)
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EISCAT 3D Core array

20x20x2.8m®Da>T7
DEICTTFTFT7LAZERE
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(7, 49, 343, 2401, 16807)

)LD EEEE:6.2m (4.9N)

49-element cell ->

Interferometry application

(B E100km T E20mD
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Figure 8.2.2: llustrating how the 31 Core array can be built up from close-packed 49-element sub-

groups, each of which can be regarded as composed of seven 7-element hexagonal cells. The Figure

shows a top view of a 343-element, approximately 18-m diameter array group, formed from seven sub-

groups (outlined in red). Each sub-group is served by a common, approx. 2-m by 2-m equipment

container (indicated by a blue square at the centre of each sub-group) containing all RF, signal 12
processing and control and monitoring electronics.



How large does the Core have to be to meet the original performance demands ?

Table 3: Parameters of some A= 127 m (f = 236 MHz) phased arrays. Equulateral gnid geometry,
Inter-element distance = 0.7 A. transmitter power 600 W/ element

Array # Beam FWHM Minber of Array diamerter Power -aperture Notes
[deg] elements |m] product [GW m”|

1 3.0 1009 29.6 0.4 1
2 2.0 227 44 4 2.1 4
3 1.2x% 1.7 2.4 2
. 1.5 4036 59.2 6.7

3 0.6x1.7 9.8 3
(> 1.25 331l 710 13.58

7 1.0 GOS0 58.8 337

3 .75 16142 115.4 106.6

9 0.5 36320 177.6 5308 4

Note 1: Minimun size phased array, comparable to the ESE Phase 1 system
Note 2 EISCAT VHF, Maode 2 (dual beam. power-aperture product per beam)
Note 3: EISCAT VHF, Mode | (full antenna. single beam. 2.4 MW)
Note 4: Cf the EISCAT UHF (32 mn parabolic dish, 6 = 0.6°, 2 MW @@ 928 MHz).
whose power-aperture product is only 1.1 MW m’

Array # 8 (16K elements) has close to 10 x the power-aperture product of the El VHF...
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Study of the lower thermospheric wind
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Naturally enhanced ion-acoustic/plasma lines M 3R JTiE1E
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MEﬁu/Micm—scale structures in the polar thermasphere

The tidal motions are predominant in the polar thermosphere even
y during active periods; but the thermospheric wind can deviate from
the mean pattern with significant amplitudes in the localized area, in
particular, around the aurora. While it is considered that the
thermosphere act as an energy and particle sink from the

magnetosphere, the thermosphere can also play an active role in the ety 10, 1857, 013

e
A
coupled MIT systen. "

.i"'i"\

e

Fine structures in the horizontal pattem of the thermospheric wind
from FPI in association with the auroral arc [Conde et al, 2001], and
rapid increase in the thermospheric wind measured with the EISCAT
Svalbard Radar (ESR) [Tsuda et al, 2009].
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