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Mission to the Sun
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PLASMA PARAMETERS |/

B=5nT
N=3-10cm?
T, =8x10'K
Vew = 400 km s™

P=1.0
V,=45km s
Vys =30 km s
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Solar Probe Science Evolution

instruments
Mission Concepts Fids | Particles
Science Objectives T
821899194 |95
“17|Cor XXX X] X
23N X xI x| x| Xx
3% X|IX[X][X]X
i X | X X
" 5¢[Stgat ARIGIAT =R X X J
6 |Solar Flare Composition XX X[ X
7 |Dust Evolution . X X
8 [Nuclear Interactions X
9 |Solar Quadrupole Moment | X
10|Gravity Waves (Cruise) X
11 |Relativity Theory | X
Payload Mass (kg){142/134| 90| 17| 8 1
Payload Power (WY 95|101|100| 14| 11| 1
Number of Science Objectives] 11} 5| 6| 5 §
Number of Instruments/Sensors{ 16| 6| 8| 6] 7

Solar Probe Evolution
82: Original Starprobe concept
89: Remove half the science
91: Add Dust & X-ray
94 Reduce mass, deiete Dust & X-ray
95 Reduce mass, add imaging
97 Integrated adv technology sensor suite

* Minimum Solar Mission {95): Limited spacecraft
performance severely reduces science data return

- — - - - e m i m e - =y —

Potential Solar Probe Instrumenta/Sensors

MAG. Traxial Fluxgate Megnetometer  VMG. Visib

PWS: Plasma Wave Sensor XRi: X-ray |
PPD: Proton Plasma Delecior EUV: EUVI
IEP: lon/Electron Plasma Detector CLA: Coron

NPD: Neutral Particle Detector DO: Dust D
EPD: Energetic Particie Detector SND: Soler
HRC: High-resoiution Coronagraph DFS: Drag
EUV: EUV Imager MC. Maser
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New Solar Probe Mission Greatly
Improves Science Return Over MSM

Planning for Outer Planets/Solar Probe Line rather than Discovery Class
(Minimum Science)

X-2000 spacecraft enables more mass for science payload

NASA Solar Probe NRA sensor/integrated instrumen: funding
advances high-technology, small, lightweight and low power instrument

» Solar Probe Science Definition Team selects NRA
sensors/integrated instrument as strawman payload

» Integrated plasma, plasma wave, magnetometer time-synchronized
measurements at 107 s

NASA PIDDP funding helps develop new type of plasma sensor

* Miniaturized delta-doped APS high-time resolution plasma sensor
capable of 3-d plasma distribution functions in ~16? s (whereas
current technology is ~10 s)

» At Solar Probe perihelion, the proton cyclotron frequency is ~300
Hz. Need ion distribution function on time scales comparable to f, to
understand wave-particle interaction processes leading to coronal
heating.
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NEAR Conjunction Data

DAY 52 Overiap Tracking Interval Between S:ations 45 and 65
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In Situ Plasma and Field Measurements

* High time resolution, synchronized plasma and field
(plasma, plasma wave, magnetometer) measurements
to study soler wind heating and acceleration.

* Will resolve plume/interplume structures (with
coronagraph context viewing) to 1.5 km resolution
and will determine where high-latitude solar wind
acceleration is taking place

* Will resolve magnetic and plasma structures to 3.0
km in the helmet streamer belt. Perihelion occurs
at a distance below the sonic point.
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Halt Angle View from the Tip of the Umbra, degrees
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Slow Speed Solar Wind

e The slow in:n has a constant acceleral

5187
BTT

at least 30 R,. (New SOHO result)
— What mechanism can explain such o

— Are the heating and acceleration mec
different than for high speed stream:

Helioseismology/Circumpolar

Although SOHO helioseismology mea
the polar regions are limited, circumpol
are found within 15 degrees of the pole.
extend to only 20,000 km below the vi
There is some indication that a polar v
to the bottom of the convection zone.
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