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Spitzer Observatory Changes

1990 2003

o -
SPITZER

SFPACE TELESLCOPFPE

lﬂ Telescope —,

DESIGN

CHANGES ——Cryogen —_ O

COLD LAUNCH WARM LAUNCH
Launch Mass 5700 kg 870 kg
Lifetime 5 years S years

Development Cost ~$2.2B $0.67B

Launch Vehicle Titan IV Delta

SPIE Astronomical Telescope and Instrumentation Conference

Orlando, Florida
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Spitzer Observatory
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Spitzer Observatory Changes

OBSERVATORY TEMPERATURE CURVE
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Where’s Spitzer Now?

wA Earth
1@? /\/ 0.6|AU 05AU  0.4]AU — 0.3[AU o2lAT 0.itAU

l

Spitzer can observe anywhere
within annulus between 80 and 120
degrees off sun (~35% of sky)

i
’,L

[/

-
ircle of 1AU radius >
30-day timeticks on trajectory
SPIE Astronomical Telescope and Instrumentation Conference |
- Orlando, Florida I
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Spitzer Observatory Efficiency
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DSN-Spitzer Link Performance

Station Cut-off by Date
Assumes 20deg Elev, 90% Weather
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Helium Mass Remaining (kg)

Spitzer Super Fluid Helium Consumable
27
\ Mass Gauge Measurements Helium Mass Usage
4_5,
40,
35,
30,
o5 Extrapolation of Linear Fit to Pulse
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20 / Date
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Pre-Launch Predictio / N t0 3/8/09
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. Proto planetary and PIanetary Debrls DISkS : A
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planetary system in formatlon orof a more mature p"lanetary system wh|ch A
replemshes the cwcum-stellar matter : i i

| ..Brown Dwarfs and Super Plaﬁﬁts

Rt Lo Understandmg the formatlon comp05|t|on and structure of objectlves WIthﬁ--.'
: masses between q.oo1 and 0 1 tlmes that of the sun .~, $h5 :

iy .:”_Ultra IumeusiGalames a*hd ACtIV_I_ ""Galaet;e Nuclel




The Early Universe--Theme
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Spitzer & Hubble Team up to Find ‘Big Baby’ Galaxies in the Newborn Universe



Active Galactic Nuclel

Ultra-luminous Galaxies and
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Irﬁages of Interacting Galaxy Pair Arp 65

(A possible precursor to an Ultra-luminous IR Galaxy)




Brown Dwarfs and Super Planets

brown dwarf without disk
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brown dwarf with disk
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Spectrum finds Planetary Building Blocks in Surprising Place
(About Brown Dwarfs)



Proto-Planetary and Planetary
Debris Disks
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Glimpse Legacy Team Image of RCW 48
Each Circled Star (in Right Image) shows a Circum-stellar Disk
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What Limits Spitzer Operations?

Projected Spitzer Extended Mission Lifetime constrained by:
— Modest Additional Funding with 60% to Science Community
— Adequacy of Consumables
* Cryogen Depletion anticipated to be March 8, 2009 £72 Days
* No Other Consumable Issues
— Telecom performance degradation anticipated to occur in December 2014

* ~Launch + 11.3 years represents natural end of Spitzer operational phase

— Recovery of 40 bps (Safe Mode Rate) Over Low Gain Antenna No Longer Possible
after December 2014

Observatory capable of providing a credible extended mission
for 5 years

past expected cryogen exhaustion date

- SPIE Astronomical Telescope and Instrumentation Conference

Orlando, Florida

| 25 May 2006




NASA'’s Spitzer Space Telescope’s Operational Mission Experience & Lessons Learned

Extended Mission Study

All science, technical and programmatic elements are conducive to a robust post-
cryogen Spitzer mission, consisting of the following three elements:

| - Capturing the legacy of Spitzer through a permanent archive
» Applying the full knowledge and understanding of Spitzer by Spitzer experts

Il — Pursuing a vigorous Spitzer archival research program

« Spitzer contribution to science is impacting all major areas of astrophysics and
will continue beyond end of cryogenic mission

» Spitzer archival research & observations will continue strong synergy with
Hubble, Chandra, theory, lab astro, other facilities

I11 - Utilizing the resource of the post-cryo observatory until its natural end
» Provide superb science that is unmatched at 3.6 and 4.5 um until JWST

Detailed planning continues:

- Plan greatly enhances utilization of all the Spitzer resources:
- Data, Expertise, Operating post-cryo observatory to fulfill the

SPIE Astronomical Telescope and Instrumentation Conference

Orlando, Florida

| 25 May 2006




Spitzer Posters & Papers

 The Spitzer Space Telescope’s Performance: Getting the most th of a
Great Observatory [6720-2] | '

* Quality Interaction between Mission Assu t Team
Members [6720-E'] - ¥ — ' |

 Planning and scheduling the Spitzer Space Telescope [6270-40]

y.
« Spitzer Pre-launch Mission Operations Systém: The Road to Launch [6270-
41] : :

e The Spitzer Science Center: system description and |lessons learned due
to two years of }peration [6270-42] :
—+ Spitzer Ol servaWs: Increasing Efficiengy in Mission

‘Operations [627 | :
- Spitzer Telescope P‘Ive'ln_t_errace [6270-72]
2 Spitzer Science Center [6270-73]
o Spitzer Sp_a_ce‘ Telescope Proposal Process [6270-83]

*  Data quality and__gnglysis at th

e For More Information, See:

Comet 73P /Schwassman-Wachmann 3
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