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ESIO : an introduction

Flux monitor

Front mount

T. Thibert, B. Nicula
03/05/12
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ESIO in a nutshell (E;‘F\) Aokokohoh (&;_

ESIO objective

A compact Space Weather monitoring instrument
providing regular data with low latency (“near real time”)
for 10 year lifetime
with resources reduction as the main design driver.

ESIO timeline (Phase B)
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CSL (Instrument), ROB (Science & S/W)
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ESIO subunits and functions
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Auxiliary unit : data processing
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Additional autonomy in data processing

Data conditioning :
o bad pixels masking (abnormal / dead / hot / cosmic ray),
o flat fielding,
o gain non uniformity correction,
o variance stabilization
Solar events and features automated recognition :
o coronal dimming,
o flares,
o CMEs
Data flagging :
o SEP,
o SAA,
o blurry images
Data management :
o compression (lossy / lossless),
o prioritization,
o storage,
o telemetry
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ESIO design preview esh e (S35
Rear mount
Optical bench
Flux monitor
Door mechanism
Front mount
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EUV imager -

Structures:
= Active regions
= Filaments
= Coronal holes

Low resolution is sufficient:
= Time: 1 image/many hours
= Space: 25-50 arcsec

PROBAZ/SWAP 174 2012-02-06T14:37:26
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EUV imager

Events & dynamics:
= Flares
= off-limb eruptions

= Active region
dynamics

= Filament activation

Medium res needed:
= Time: 1image/Smin
= Space: 12-25 arcsec
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EUV imager bandpass ESh w555

GSP

28.4nm 19.5nm 30.4nm 17.1nm
Hot corona low corona Transition region Low corona
weak line medium strong line Strong line Strong line
good contrast No dimmings Medium contrast
Flare line Poor coronal holes No flare line

1 mirror ! Selectivity not critical
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UV flux monitor GSp Aok
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Full Sun radiometric measurements, large dynamic range

Entrance filter I Photodiode

3 compact channels

Spectral selection (requirement) .
« 2x EUV region (10-100 nm), identical for redundancy/backup
 1x Lyman-alphaline (121.6 nm)

Back Surface Mirror

Cover (mass 0.4gr)
Reclosable doors'! N N
Locking Pin ¥ End Stops
Moving mass 0.9 gr o

‘3‘,' 3

Cleanliness !l

Hall Elements
Step Motor

Linear Actuator

SOVIM door mechanism
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UV flux monitor : Lyman-alpha 2. “oos
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Lyman-alpha line (121.6 nm)

= Variation in flares: few percent

= Variation over solar rotation: few tens of percent
= Variation over solar cycle: ~ 100%

A measurement per few hours, per day is probably sufficient

= Ly-alphais an important contributor the creation of the
ionospheric D layer.

= none of the atmosphere and ionosphere models in e.g.
SPENVIS use Lyman-alpha or any other UV wavelength.

-@uus degradation problems
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UV flux monitor : LYRA degradation %% €5F
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For the EUV imager
« Medium resolution (12 arcsec), 5 min imaging cadence
« 19.5nm preferred, 17nm or mix acceptable

For the UV flux monitor

« 10 year stability seems realistic with 2x Zirconium with
independent doors

 1x Lyman-alpha with reduced exposition time : lower cadence and
independent door

Combination of the above two will monitor all coronal space weather
events. There are no show stoppers and the results are directly
usable in the SSA system
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