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SphinX instrument

Basic characteristics
Mass 3.7 kg

Power 10 W

Telemetry — 60MB a day
L

Launched on CORONAS-Photon satellite on
January 30, 2009 at 13:30 UT
from the Plesetsk Cosmodrome, northern Russia.
End of mission 29 November 2009



Calibration of SphinX at XACT — Palermo
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Example of SphinX spectrum recorded at XACT
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Calibration of SphinX at BESSY Il — Berlin — Feb/Mar 2008

Vacuum chamber with SphinX
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CORONAS - PHOTON satellite
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SphinX detectors

Amptek XR-100CR silicon PIN detector:

Be Window
(thickness: 0.5 mil)

Si-PIN Detector
Area: D1: 25 mm?2
D2, D3, D4: 13 mm?
Thickness: 500 pm

Temperature Sensor

Thermoelectric Cooler

TO-8 Package

Mounting Stud




SphinX main measurement channel and operation principle

X-RAYS X-RAYS X_RAYS
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Three PIN-diode detectors with decreasing appertures are used to cover 7
orders of variability of solar X-ray flux magnitude.




Data coverage

February 20, 2009 — November 29, 2009
Low solar activity

Data from D1 and D2 detectors only



Mission long plot of solar X-ray flux as seen by SphinX
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Example of SphinX standard data product



Telemetry raw data SphinX data types

1 spectra
lightcurves
events sequences
Level 0 data 0.85 keV -15 keV

l Meta data

/
- Llevel1data-FITSformat




SphinX dedicated
data servers

at PI, Co-is institutions "
All data /

-— SRC PAS, Wroctaw, Poland

Al ASCR Ondrejov,

/ Czech Republic

DSFA, University of Palermo

VSO, EVSO Level 1 data (FITS)



SphinX data catalogue

All Sphin¥X data available here are not reduced, level 0 - telemetry data.
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http://156.17.94.1/sphinx_catalogue/SphinX_cat_main.html
(all SphinX data can be downloaded from this site)
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An example of plots available in SphinX catalogue

SphinX summary plot
Includes information from
SphinX, GOES, orbit data

and SphinX events/flare
catalogue
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Going from level 0 to level 1 data - 40% done
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SphinX vs GOES observations
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SphinX is about ~30 times
more sensitive than GOES




Energetic particle contribution to
SphinX observations

Particle signal — usually in the last energy channel

RB and SAA, GCR, SEPs

Depends on solar cycle phase



Effects on electronics/detectors

Cumulative effects
Ionising effects surface/volume charging of components, spourious
signal increse etc...

Non 10nising effects — energy deposit in component volume,
changes in element structure, voltage distribution, loss of efficiency,
loss of charge transfer efficiency.

Single particle hit effects
spurious signal, memory cell/procesor upsets, entire system
operation failure.

SEU — single event upset temporary, reversible
SEL — single event latch-up permanent



SphinX shielding simulations
with SPENVIS

Karly development phase
Estimate minimum shielding necessary for an experiment

Construction details and overall geometry of the system known
Is additional shielding neccessary?

Cumulative effects
DOSES — to compare with allowable limits for componens used

Single particle hit effects
Rates/Probability of occurence



SphinX shielding simulations
with SPENVIS

SPENVIS Project: SPHINX

Model packages
Planet: Earth

Coordinate generators

Radiation sources and effects

Radiation sources
Trapped proton and electron fluxes

Trapped proton flux anisotropy

Solar proton fluences

Solar cell radiation damage
Damage equivalent fluences for solar cells

NIEL based damage equivalent fluences for solar cells (MC-SCREAM)

Radiation doses
lonizing and non-ionizing dose models for simple geometries

Single event effects
lon energy and LET specira

Single event upset rates

Orbit - height 500, inclination 82,5°



SphinX shielding simulations
with SPENVIS

SPENVIS Project: SPHINX

Model packages
Planet: Earth

Coordinate generators

Radiation sources and effects

Radiation sources
Trapped proton and electron fluxes

Trapped proton flux anisotropy h
Solar proton fluences

Solar cell radiation damage

Damage equivalent fluences for solar cells

NIEL based damage equivalent fluences for solar cells (MC-SCREAM)

Radiation doses
lonizing and non-ionizing dose models for simple geometries

Single event effects
lon energy and LET specira

Single event upset rates
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SphinX shielding simulations
with SPENVIS

SPENVIS Project: SPHINX

Model packages
Planet: Earth

Coordinate generators

Radiation sources and effects

Radiation sources
Trapped proton and electron fluxes

Trapped proton flux anisotropy

Solar proton fluences

Solar cell radiation damage
Damage equivalent fluences for solar cells

NIEL based damage equivalent fluences for solar cells (MC-SCREAM)

Radiation doses

lonizing and non-ionizing dose models for simple geometries h
Single event effects

lon energy and LET specira

Single event upset rates h




DOSES

SphinX electronics component tolerance 5.10° - 1.10% rad

SPENVIS calculated doses (3years) 1.0.103 rad

SEU — single event upset
Maximum two per day per instrument



Observations of energetic particle distribution at SphinX orbit

(particle signal comes from the highest energy chanell of SphinX detectors)




Observations of energetic particle distribution at SphinX orbit

(particle signal comes from the highest energy chanell of SphinX detectors)
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