Modifying L2 Missions into Occulters for NGST
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No substantial changes to NGST hardware are N
required for such a mission.

Deployed Screenlets

Abstract: The Next Generation Space Telescope (NGST) has a goal to ‘ -
study the formation of stars and planets. The current slate of NGST surshiel
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possible approach to enable NGST to image circumstellar disks and " | > I
extrasolar planets 1s to use a self-propelled occulter. Such an approach :
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design study for a minimal occulter using an existing or proposed L2 - | |

.. cr e Above 1s a ‘side’ view of the Nexus/NOME spacecraft with the Above are shown the occulting payload elements mounted on the
mission are presented here. As a test case, we explore the possibility of screenlets deployed in the + and - Z directions (the +/- Y screenlets sunward-side of the Nexus sunshield (in gold). On the left-center are
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. would deploy directly into and out of this poster, causing no end of the RIT-10 1on thruster and plume shield (silvery-blue). To the right-
usnlg the NCXU.S Sp aCGCraft ds d fully COntrOHed OCCU’Iter Craft upon consternation to our neighbor behind us). The body-fixed Y-screenlets, center 1s the solar array panel. The 8 screenlets are shown 1n their
Compl etl on Of ltS prime miSSi on the solar array, and the RIT-10 1on engine are not shown for clarity. stowed configurations, indicated by the red and blue lines/boxes.
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Screen Size= 10 meires  Apparent screen size: 1.03 arcseconds : out to the left or right. Those in blue are fixed on the
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L The above two tables show the relative performance of the NOME : ! O or e Each screenlet is comb osed of 3 'layers of aluminized Mylar
: and 1s supported by thin composite rods. Loads on the
00001t , . : P— occulter in 3 wavelengths (V-, R-, I-band) at 2 telescope-occulter
Caitan in Aerure Fane (metes) ranges (1000 & 2000 km) for 3 different mirror sizes (6, 7, and 8 deployed screenlets are taken up by a fiber support mesh
. . o NOME Mass Budget Summary between each Mylar layer. Scattered sunlight is suppressed
metres). The values 1n the tables are the relative intensities of the lone external sereenlet edees by a thin. sh d
occulted starlight to that of the unocculted star averaged across the Subsystem Mass (kg) HONE CAICTHAL SEICCIICE CEEES DY @ Hhin, Shatp cage.
aperture. Screen? 12
Propulsion® 31
Power 20
Mission Design (NOME): - - C 8 L . :
To the left 1s an artist rendition of the * 1-year mission Attitude & Transiation Control System To the right is an artist’s conception
proposed ESA FIRST far infrared + 15 targets, 2 visits per target Nexu§ component redundancy/upgrades 20 of the ESA Planck. spacecraft. It
space telescope. The occulter * 1000-2000 km range (telescope-occulter) Margin (20%) 19 could also be modified to be an
payload scheme we outline in this « 10m x 14m occulting screen (effective 10m x 10m) Totald 110 ogculter for NGST. A somewhat
. different screen design would need

poster could be readily adapted for
FIRST to carry to the L2 point.

5 + magnltUdeS Starllght SUPpreSSIOn a. Includes all screen components, such as screenlets, spindles, motors, mounts, and mesh support. .
1 . 0,, _ 2 . O,, apparen t mask (OCCUI ter) size b. {:ﬁilﬁiz rtl}lf Sﬁ;:;fg;gmo Ion Engine, Power Control Unit (PCU), compressed gaseous Xenon propel- t() be lmplemented tO accomm()date

Up t 0 1 OOO secon d S 1 Ilt e g r at 1 on t imes c. Includes extra nozzles, tankage, and hydrazine (station-keeping propellant) the Clrcul ar SunShl el d

d. This represents less than 13% of the approximate 900 kg Nexus spacecraft mass.




