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Design a minimum mass paraboloid wire mesh —
reflector anchored by small maneuverable satellltes
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Reflectivity of a sheet: e ' N Spaun ;,
r (R ): M . The reflectivity of a conducting sheet is a function of its. 'silEERESISance'.
4 R +R * The resistance of a cell depends on its length (more |eEUARMIBIE resistance)
> 0 and its width (more width, less resistance). r.
= - The resistance of the wire edges of the cell is a fungliGRNEIRINE reSiStivity
0 . .
For 95% and RO = 377Q, Rs <= 10Q. ~ (tho), wire diameter and the skin depth (delta) 4 /4 |

The directivity (forward gain) of a paraboloid wirgiteflSSisIgsiepends on the
cell size in wavelengths. i/ '
The cell size therefore puts a limit on the wire lésistaiEEmiRich is shown in

i Ao

Resistance of a grid cell LxW in size:
E L

™ reflectivity 0.6 0.9
directivity 31dB 28dB 26dB

20 el th h. o
!! R=R - ~R<10Q - thegrap U Foy
~F : ] Copper wire
Resistance & Skin Depth: 10! . S .pP! S—
i R(d) 0 g «  0.10 MHz
L | « 0.32MHz
N md(d—0) « 1.00 MHz
Cell size: 10° NN T 316 MHz -
S s B - AN S TS~ | -+ 10.00MHz.
spacing A/2 A/4 A5 \<H T~ 31 62 MHz

IS

Res

M 3.75 MHz (80 m wavelength)
@ requires a cell size of 20 m 10-2
which implies a wire

I III!I'II
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~ Wire Arrangement

49 A\ diam, 25 rings, 4717.5 A\ of wire
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f/D 0.25 0.6

anchors 6 7 8 4 5)
rm.s. error | 0.16 | 0.12 | 0.08 | 0.06 | 0.29 0.10 . 0.06
max. error | -0.30 | -0.26 | -0.16 | -0.15 | -0.56 | -0.14 . -0.08
err. radius 6.5 | 125 | 2.5 8.5 | 185 | 2.5,4.5 : var.

T ————— DD

24 ribs for /D 1.0

0.18

Path length error

* The error units are in wavelengths 0.00; : 10 B
Radius along panel centers

The radius is in units of cells.
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re Iength 4717 5 X 20 m =94.35 km
)SS- sectlon area =T1r x 0. 00252 m? =2 X 10 '

B o5 [“
'_ of copper =8940 kg m

1SS = 169.7 kg

I‘ Mass

Number of anchor atellites -
. ‘Mass of a.2U Cubesat =
‘ " \Mass = 43—0 kg

*‘“ 0ach to LEO Eé‘cape Veloeny

up.to 2000 kg - To LEO: 9.3 km/s

Medium; 2000-20,000'kg - To the Moon: 11.2 km/s
Heavy 20, OOO to 50,000 kg
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MESH GRID SPACING (a/)

Gain of a 20\ paraboloid as a function of mesh gnd size. (f/D
04, cos # feed, rog = 0002 X))

¥
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. C. Jenn et al., IEEE Trans AP, 37, 1484 (1989)
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Reflection Coefficients
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