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1. Outputs from the last meeting

Definition status :

High Resolution and Full Sun Imaging obtained with separate instruments 
Hi-Res Imager (HRI) : a "cluster" of EUV Telescopes with a pixel of 0.5 arcsec (80 km on the solar surface at perihelion)

Full Sun Imager (FSI) : TBD

Recommendations :

Increase the spatial resolution of HRI (down to 0.25 arcsec)

Investigate solutions (pinhole camera, …) for FSI 

Reduce mass (but increase resolution i.e. focal lengths…)

Reduce telemetry rate (but increase size of detectors…)

Provide a higher energy channel
2. Proposed HRI

3 separate telescopes working at 13.3, 17.3, and 30.4 nm. 

Very wide range of temperatures (from 1.6 107 down to 5 104 K) and targets (from flares to the quiet Sun). The 13.3 band includes a very hot line (Fe XXIII) visible only during flares; the 17.3 band only selects the 17.4 Fe X line, excluding the Fe IX line at 17.1. 

3 Telescopes 
(1) Off-axis Gregory; 20 mm diam.

Spatial resolving element
0.25 arcsec (40 km on Sun at perihelion)

Pointing
Common pointing mechanism 

Detector
(2) Baselined on a 9 microns, 2K**2

Field of View
80 000 km at perihelion

Peak Telemetry

Average Telemetry
(3) 3 * 100 kbit/s (with compression factor 50)

20 kbit/s

Mass
 27 kg (with the common electronics)

Power
15 W (essentially detector; with shared electronics)

Size
(4) Instrument = 2500 mm x 150 mm x 240 mm

Thermal
(5) Operating temperature 20oC with passive cooling; 140 cm long baffle at the entrance of each telescope 

Stability
(6) We assume a pointing stability of about 0.2 arcsec.

(1) 
Possibility to put stops at the focal plane and at the image of the entrance aperture

(2) One can think of APS (see EUS), or diamond or GaN new generation detectors (robust, solar-blind, ..). Shielding of the detector is included in the mass budget.

(3) The average rate of 20 kbit/s can be obtained by observing only two days during the "nominal mission". This duration may be increased by on-board binning (e.g. 2*2).

(4) Depends on implementation on the PLM

(5) No major optical constraints (aberrations, ..). Structure in C-C fiber.

(6) Active image stabilisation system at secondary may be considered (adds mass and power).
3. Proposed FSI

(see following 2 viewgraphs)

Wide field (about 5 °) to cover the full lower solar corona with about 50 % margin in each direction.

For a 2K**2 detector, pixel size of 9 arcsec (or 1250 km on the Sun at perihelion). 

Deceiving properties of various devices in terms of optical properties or transmissivity (e.g. pinhole camera).

Safest possibility : move back the entrance filter as much as possible (1800 mm) and as close as possible to the M1 mirror. 

Image quality of the order of the pixel size. 

Entrance filter crossed twice by the light. 

17.3 line with the appropriate multilayer (Mo/Si) ? or other line.

Above 120 nm (e.g. in the Lyman  line at 121.6 nm) : lenses allow for a better combination after the M1 mirror.

Dimensions of the instrument of the order of 2000 x 250 mm x 350 mm, shorter than HRI but wider.

Mass of the order of 8-10 kg (essentially the weight of the structure).

Power : the detector (4 W) since the electronics is common with HRI.

FSI relies on the pointing stability of the PLM.

4. Areas of concern


Accomodation on the PLM (length)


Small counts number for HRI


Telemetry limitation leads to a limited observing time for HRI (we assume a Full Sun Image about every hour only).


Mass budget for HRI + FSI (35 kg)


Heat load during firings ?


Offset pointing during firings ?


Tests of thermal (radiative) load on the instruments


Cleanliness program (dust, ..)

5. Operations


Some data samples necessary during the nominal mission

6. Cost and Participations


25 Meuros


F, B, I, UK, G, ..


U.S. Teams

7. Further options

Savings for mass (and costs) with :


Common electronics with EUS


Common structure with EUS and/or HCI


Reducing the # of HRI telescopes to 2


No FSI

