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SDO Mission

Figure 5-1: Spacecraft Concept Sketch
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SDO Mission

e Geosynchronous Transfer Orbit (GTO)
 Inclination 28.5 deg
o Spacecraft Weight 225kg

 Launched by medium-class Expandable
Launch Vehicle (ELV)

o 3-axis stabilized
« Maximum shadow period 1"/day/eclipse
 Mission life 5years
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Highest Priority Science Investigations

* A study of the origins of solar variability using solar oscillations and the
longitudinal photospheric magnetic field to characterize and understand the
Sun'sinterior and the various components of magnetic activity using data from
what will be generically called aHelioseismic and Magnetic Imager (HM1) ;

* A study of coronal energy storage and release evidenced in rapidly evolving
coronal structures over abroad temperature range that are intrinsically tied to
the Sun's magnetic field and irradiance variations using data from what will be
generically called an Atmospheric Imaging Assembly (AlA);

* In concert with other anticipated observations of solar irradiance, a study of
both the short- and long-term variations in the full-disk solar irradiance
spectrum that arise in response to changes in the Sun's magnetic field,
particularly in the extreme ultraviolet (EUV), and are known to cause changes
In the Earth's upper atmosphere using data from what will be generically called
a Spectrometer for Irradiancein the EUV (SIE); and

* A study of the Sun's transient and steady state coronal plasma emissions that
are driven by variations in the solar magnetic field using data from what will
be generically called aWhite-light Coronagraphic Imager (WCI).
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Other High Priority Science Investigations

* A study of physical processes involved in spectral irradiance variations and in
Impulsive and steady-state energy release in the solar atmosphere related to
solar magnetic fields using data from what will be generically called an
Ultraviolet (UV)/EUV Imaging Spectrograph (UIYS) ;

* A study of the underlying origins of solar irradiance and luminosity variations
and thermal structures associated with magnetic field structures using data
from what will be generically called a Photometric Imaging Telescope (PIT);
and

» A study of magnetic stresses and current systems in the photosphere associated
with impulsive events and evolving magnetic structures using data from what
may possibly be an enhancement of the HM1 and will be generically called the
Helioseismic and Vector Magnetic Imager (HVMI).



Table 5-4: Project Schedule with Milestones

Phase A

Initial Confirmanon Review
Phase B

Confirmation Review

Phase C/D

Flight Instrument Delivery
Launch

Phase E

September 2002-May 2003

May 2003

May 2003-December 2003
December 20403

December 2(0}3—September 2007
June 2006

August 2007

September 2007-August 2013

Table 5-1: Mominal Instrument Resources (Including Reserves)

S Melaas Avverage Daga
Concept 5 Ponsear Fate Envelops (cm) FEemarks
Instrumert (k) (W atts) (MAbps)y
G225 sensor box
5
HNT >4 7 = A5 22x 20 glec. box
+ . 1] 525 zansor box _Se:nsnr_br_'u{ envelopea
AlA B 140 =8 42T 29 glec. box iz fior single telescope
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25 23x 18 elec. box for single telescope
1351 T2 7 zensor box
Wl 28 51 16
C 25%23x18 elec. box
. | 50 50 50 sensor box
LILS & 63 =3 A0 Z23Ix18 elec. box
10030 dia sensor box
5
P I 9 . 25 28x 28 elec. box
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HvAI 63 78 3% [A5x22x29 elec. box selected
Concept . - .
AlA, SIE, WOl LIS,
l; & 2} a 2}
Instrument 79 443 158 PIT. and HVMI
Total
Basaline .
Spacecraft | 225 350 150 o all Instruments
Capability” 2
Mote: Ses instrument definitions in Section 1.2

: Mote: First dimension 15 the Sun-pointing direction.
Mote: AlA mass, power, and telemetry are for a S-telescope arrav.

* Mote

Spacecraft baseline cannot support full instrument complement as presented
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(Normal Incidence Extreme-Ultraviolet |maging Spectrograph)
MNEXUS Investigates Solar Drivers of Space Weather and Their Terrestrial Impacts

* How does the Sun vary?
= What are the effects on Earth?

- * How can we predict solar variability?
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(Normal Incidence Extreme-Ultraviolet |maging Spectrograph)

Table 1-1. NEXUS Observational Capabililies
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(Normal Incidence Extreme-Ultraviolet |maging Spectrograph)
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Figure 5-1. NEXUS Integrated Product Develogment Team (IFDT) Organization
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Tabde 2-2. MNEXUS Optical Dezign Parameatsns

‘Mumber of reflectionsa
IE-F-E&I:I’E] bandpass A
IE-F-E-GI:I’EI] bandpasa B
IEIF-E{:IZI'E] bandpasa &
Iﬁ.p-erture dimansions
ITaIascnp-a dlifmensiomns
'Talast:np-a werten offast
'Talast:np-a focal length

St 1o grating distance
Total inetr oglical length
Total instr optical width
Total instr cptical height
Slctialit width

Slet'alit langth

G rating dirmensions

G rating =agitial radius

G rating tangental redius

G rating Alpha angle

a rafing central ruling demaity
a rafing TVLE paramstar b2
G rating TVLE pammstar b3
G rating TWLS paramster bd
a rating blaze wawslength
a rating blaze angle

‘Mid Grating to focus dist
‘Mid Spectrum magnification
:A'..'g apectral dispereion

Mid apatial plate scale
Full spatial fisld of view

2

457-525 A

SEE-631 A

743-800 A

100 x 1033 mm

108 x 102 mm

0 mim

1176 mm

224 mm

1400 mim

358 mim

108 mim

F4243.0 pm ==80/0.5 arcass
6.2 mm

210 x 250 mm

377035 mm

375000 mim

1105 dag

3400 gr/mem

0052855 ¢

0. 0301

0335541 ¢

500 A

4,590 deg

12705 mm

567

1534 Afmimn ==32 .9 mAfpix
323 prfarcesc ==0.528 arc-
Eaaipi

1080 arceac [18.0 arcmin)

* The sign comnwenbon for paramaters B2 & b4 roqures that the
sl be an the +¥ side of grating ncemal, and that the orating's
blage facets also bo tiked in #ie 4+ direchion

" Rastarad image quality
Flate scals

Articulation

Table 2-1. MEXUS Instrument Characteristics

Optic substrate and coating

Image motion compenss-
B

St Exchangs Mechaniem

<1 arceac oWer

.T-alaa:c:npa Mominal Characteristic

' Tepe | Otf-axie paraboloid telescope '
" Focal length (140 cm '
' Aperture o cm

| Off-ads distance l26em

of the sun
T microns/arcasc

Zarodur, I-B.C multilayer
coating

+1200 anceac imeage moticn

Rejection of 0.2 anceec distur-

bance at 50 Hz

Mominal Characteristic

Slit height [1024 arcacc
T 0.5, 1.0 end 2.0 arceec wide
Slit wigth slita, 6O ancsec alot
Grating Spectrograph Mominal Characteristic
Modified Rowland circle spec-
Type tragraph
- Torgidal blank, variable line
Grating spaced, blazed & 600 A
Cating I-B.C multilayer coating
Mominal groove density 3600 linesmm
Focus mechanism rangs  |+B mm
Operating order 1at
Magmification 4.85
Plate scals Mominal 34 micronalarcess
Dispersion Momimal: 1.7 Almim,

25 mAJpinel, 15 ks @ GO0 A

| Detector 1: 454-522 A

Wavelength coverage

Detactor 2: 5T0-E30 A

Detector 3: T50-800 A

Intensifier charactarstics

Dietector Mominal Characteristic
Tepe Intersified CCD
& micron pore microchannel

plate imtencifier, active arsa
34.8 mm square, KBr photo-
cathods, P40 cutput phosphor

cnito a fiber optic block

Projected pixel size

Projected CCD pixel size at
imatrument face plate: 17

microns of 0.5 arcaac

' Ceomparable intensified

CCD imaging parformance
to & backside illuminated

CCD imaging performance

20 microns at te face plate
0.6 anssecipixel

.Tapamd fiber optic: coupling

Coupling charactenstics

fram a 17 micron pixel o a
13.5 micron CCD pisel
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NEXUS Instrument Foldout

NEXUS

Total Weight 38.25 kg
I : Total Power 53.5W
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