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How did I get into this mess?How did I get into this mess?
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Sounding Rocket CatalogSounding Rocket Catalog



PICTURE PlansPICTURE Plans
EventEvent Time (sec)Time (sec) Altitude (km)Altitude (km)

LaunchLaunch 00 00
Burn outBurn out 5757 7070Burn outBurn out 5757 7070
SeparationSeparation 7575 100100
ACS on RigelACS on Rigel 105105 165165ACS on RigelACS on Rigel 105105 165165
End inEnd in--flight Cal.flight Cal. 145145 250250
ACSACS ERIERI 165165 340340ACS on ACS on εε ERIERI 165165 340340
ApogeeApogee 340340 425425
Sh ClSh Cl 620620 100100
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Shutter CloseShutter Close 620620 100100



Expected ImageExpected Image
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Optics Overview
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TertiaryCalibration Unit Calibration
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The PICTURE primary mirrorThe PICTURE primary mirror

Solar High Angular Resolution Photometric Imager (SHARPI) 
– designed for 0.2” res. over 70” FOV at 120 nm (7 nm rms figure error)designed for 0.2  res. over 70  FOV at 120 nm (7 nm rms figure error)

• Protected silver coating
• Lightweight (~5 kg)• Lightweight (~5 kg)



Th  PICTURE lThe PICTURE telescope

• Gregorian design (kp = -1, ks = -0.66)
– invar, Ti, carbon fiber structure

Dp = 508 mm
Fp = 1.26
F = 12.3

S = 763 mm
B = 459 mm

ε = 0.25



Horizontal alignment in 1g



Development and tests of the nullerp
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PICTURE Current StatusPICTURE Current Status
Started 2005

M  i h NASA W ll  l  ibl  f  k  Met with NASA Wallops – people responsible for rocket support
Almost got cancelled – our required pointing stability (0.2”) unavailable

The team relaxed pointing requirement to 2”The team relaxed pointing requirement to 2

Telescope assembly begins at GSFC – unfortunately, runs out of funds

2008: Planet not observable until 2013-4 – new science: exo-zodi

Telescope aligned by BU after building necessary test equipment

NASA Wallops flight-demonstrated sub-arc-sec pointing

Nuller developed, tested and delivered by JPL in Sept, 09

Integration on-going, hoping to launch in 2010
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Now, some random thoughts

…. On Enabling Technologies
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SCARI/SHS  to SHIMMERSCARI/SHS  to SHIMMER

Self Compensating All-ReflectionSelf Compensating All-Reflection 
Interferometer (SCARI) - 1216Å
(Spatial Heterodyned Spectrometer)

SHIMMER (Spatial Heterodyne Imager ( p y g
for Mesospheric Radicals):

Monolithic construction
Suitable for high resolution spectroscopy
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Flew on STS-112 in 2002



PICTURE Nuller to MANICPICTURE Nuller to MANIC

Rotationally shearing nulling Rotationally shearing nulling 
interferometer
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Another Key technology DevelopmentAnother Key technology Development

A Novel ASIC 
Integrating Latching 
(NAIL) deformable 
mirror controllermirror controller

A NASA TDEM 
proposal currently 
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under consideration



Finally, Extended Duration Sounding Rocket: 
Yet Another Technology on the HorizonYet Another Technology on the Horizon

KISS18 From: http://www.pha.jhu.edu/~stephan/asrat/ASRATppprfifinal.pdf


