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Table 6 Performance specifications of the HI telescopes

HI-1 HI-2 Units

Direction of centre of FOV 13.98 53.68 Degrees
Angular field of view 20 70 Degrees
Angular range 3.98-23.98 18.68—88.68 Degrees
Image array (2 x 2 binning) 1024 x 1024 1024 x 1024 Pixels
Image pixel size 70 arcsec 4 arcmin arcsec
Spectral bandpass 630-730 nm 40p—1000 nm nm
Nominal exposure time 12-20 s 60-90 s sec
Typical exposures per image 150 100
Nominal image cadence 60 min 120 min min
Brightness sensitivity 3x 10715 3 x 10—16 Bo
Straylight rejection (outer edge) 3x 10713 1014 Bo




CME imaging by
STEREO/HI

STEREO HI-2A: 06:01 UT, 26 Jan. 2007
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Corotating
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Polarity and Orientation of the Filament
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Solar Energetic Particles (SEP)

2006, Dec.13 X class flare event
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Differential Intensity (arbitrary units)
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Cross-scale observation of space plasma

NiZEFDAA 1B %K 100~1000 km

STEREO/HI 2’s pixel size 70”... 50000km/pix for 1AU (5000km/pix for
0.1AU)
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In-situ measurements
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Particlesl(cmzsr-MeVInucIeon)

Energetic Particles in heliosphere
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Data available from
Voyagerl (<40° ),
Voyager2 (<30° ),
Pioneer 11 (<20° ),
Ulysses (>80° )
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Ulysses result
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Required instrument and trajectory

Ulysses/COSPIN.... 5kg/detector

Measurements of solar wind plasma and magnetic field are
desired. Jupiter option preferred.

Higher is better, but >40° allows measurement outside the
tilted heliospheric current sheet

Cosmic Ray Sources Dark Matter
+

Data rate negligible

Synergy with other projects

- Solar Orbiter / Energetic
Particle Detector (EPD. 7=
f=L<100MeV)

- ISS / Calorimetoric Electron
Telescope (CALET, 2014~) &




Summary
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Anomalous Cosmic Ray
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Voyager observations of termination shock

Stone et al. 2008, Nature

* ACR intensity doesn’t peak at TS
by keeps increasing monotonically
* Inconsistent with theoretical
prediction of shock acceleration

Termination
shock

Heliopause

2008 ¢ Acceleration by magnetic
reconnection in heliospheric

current sheet? (Lazarian & Opher
2009, Drake et al. 2010)

Similar to pulsar wind

* Different latitudinal /longitudinal
dependence from TS?



Probing local interstellar medium (LISM)

Interstellar Boundary Explorer
(IBEX) obtained all-sky map of
Energetic Neutral Atoms (ENA).

*ENAs are (believed to be) pick-up
ions that are heated (~1keV) near
termination shock and then
exchange the charge with
surrounding plasma

* Strange ribbon-like structure B e
found... effect of interstellar B? = FINN
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McComas+ 2009, Science



