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I. Electric Monopole/Dipole Antenna
~ SCOPE-PWI: Spin-axis Probe Antenna (SPT) ~

Rigid antenna
for the spin-axis extension

=" Magnetic Ficld

=g T—
r4
—_—
=—* Electric Field

<<< Z-axis Antenna : History >>>

2006 - CFRP elements : Radio characteristic test

- SPINAR (dipole QFRP antenna: 2.5m length x 2) :
development start for S-520-23 sounding rocket

2007 Sep. - SPINAR extension success : during the flight of S-520-23!
Oct - Loop CFRP antenna : development start

2008 - Yagi-Uda type antenna : development start

2009 - CFRP elements : Development of the facility for 5m-length

- ITA (dipole inflatable antenna without CFRP: 2.5m length x 2):
development start for S-520-26 sounding rocket

2010 Summer - ITA: test during the flight of S-520-26
2011 - Test model for “Bi-STEM” “Motor-driven” Type
2012 - Additional test: Strength test of the Antenna elements

INFLATABLE TUBE ACTUATOR TWEF (Tri-axially woven fabrics)
[without motor] Ny CFRP tubular member

e, stable, and light rigid boom is established.
EVMR-ANT-1/3 [S-520-23 Sounding Rocket (2007)]

Antenna
Characteristic

Rigid, Long, Light, and Safe antenna for the extension

along Spin-axis and 3-axis stabilized spacecraft
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Il. New rigid antenna

with Sakase Adtech Co.

2m antenna test model
- self-extension, no motor!
- BeCu / CFRP

<

Potentially,
strong enough to support
heavier TOP-MASS.

Other possible applications!

SPACE BASED ULTRA LONG WAVELENGTH RADIO OBSERVATORY

THE LAST UNEXPLORED
FREQUENCY RANGE FOR ASTRONOMY

Low Frequency Interferometer

Lunar observatory
&%

Martian sounding




Base technology (1): Motor-driven STEM antenna

Base technology (2): Non-Motor Spring antenna

~ SCOPE-PWI: Spin-axis Probe Antenna (SPT) ~

TWEF (Tri-axially woven fabrics)
CFRP tubular member

(enough stiffness & softness @ 77K)

* 5m antenna along SPIN-AXIS
Under the development
(for our objective, it is too much
because of the endurance to
large centrifuge force)

* STEM-type:

Flat antenna element winding to the drum
Extension by Motor-drive

~ Rocket experiment: Ribbon antenna ~

*Simple & reliable : Spring extension by the BeCu metal ribbon element itself
*Short length :~1m

*Light weight : 0.2kg/1unit > <0.6kg as a Unified extension unit.
*Surface : Conductive (BeCu) or Non-conductive (Kapton film)
* for Sounding Rocket before
used in several 10s years extension

* Self-extension by after

BeCu spring elements QD extension
only after the cover-open

<What is requested? >
* Lighter-weight (5m—->2m, Motor-drive)
Target: 1/5!

* Smaller-radius (2cm® - limited by CFRP)
Target: <1 cm®

EVMR-ANT-1/3 [S-520-23 Sounding Rocket (2007)]

<What is requested? >
* Longer: now < 1m
>=2m length ... new manufacturing
system is needed.

* Higher strength: now — spin plain extension
self-standing on the 3-axis stabilized orbiter

* Compact mechanism unified with 3-antennas

Similar concept to the STACER (Univ. Berkeley, used in many missions!)




