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PROBAZ2

ESA’s

“PRoject for On-Board Autonomy”
Belgian microsatellite in
Sun-synchronous orbit

Polar, dawn-dusk, approx. 100 min
Occultation season (max. 20 min per
orbit) October to February

725 km altitude

Launched 02 Nov 2009

Nominal operations since March 2010
Technology and science mission

4 innovative instruments and

17 technological experiments

for in-orbit demonstration

Among them the EUV imager SWAP
and the radiometer LYRA
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LYRA

Large-Yield Radiometer
3 instrument units (redundancy)
4 spectral channels per head

3 types of detectors

Silicon + 2 types of

diamond detectors (MSM, PIN):

- radiation resistant

- insensitive to visible light

compared to Si detectors

E— 2 calibration LEDs per detector

(A= 465 nm and 390 nm)
High cadence up to 100 Hz (nom. 20)
First Light 06 Jan 2010
Quasi-continuous acquisition

during mission lifetime




LYRA design and filter-detector combinations

Collimator assembly Precision apertures Detector head

View-limiting aperture Filters Calibration LEDs

Unitl (spare) MSM PIN MSM Si
Unit2 (nominal) MSM PIN MSM MSM
Unit3 (campaigns) | Si PIN Si Si




&7 SWAP and LYRA spectral intervals
for solar flares, space weather, and aeronomy
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LYRA channel 1: the H 1 121.6 nm Lyman-alpha line (120-123 nm)

LYRA channel 2: the 200-220 nm Herzberg continuum range (now 190-222 nm)

LYRA channel 3: the 17-80 nm Aluminium filter range incl the He 11 30.4 nm line (+ <5nm X-ray)
LYRA channel 4: the 6-20 nm Zirconium filter range with highest solar variablility (+ <2nm X-ray)
SWAP: the range around 17.4 nm including coronal lines like Fe IX and Fe X



LYRA spectral response
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LYRA data products

Daily FITS file (uncalibrated, full resolution): “Lev1l”

Daily FITS file (calibrated, full resolution): “Lev2”

Daily FITS file (calibrated, 1-minute averages): “Lev3”

Daily overview graphic

Daily flare list

Daily GOES proxy

3-day overview graphic

Monthly, yearly, complete overview graphics

SSA service (“Space Situational Awareness”, with SWAP)
... all updated several times per day, after satellite downlink

http://proba2.sidc.be



LYRA data products: Daily list. Flare list
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LYRA data products: Flare list

15 Feb 2011 Hare List - Mozilla' Hretox
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LYRA data products: GOES vs. LYRA proxies

GOES 0.1=0.8nm (red), LYRA Al (blue) & Zr {grey) praxy
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... also used for space weather service

Home  SSA Services Contact ‘Acknowledgments

Space Situational Awareness, services provided by PROBA2

<<<27d <<4d <1d Today
2012-07-08 2012-07-09 2012-07-10 2012-07-11

SWAP movie [SWAP diff SWAP movie |SWAP diff l SWAP movie |SWAP diff SWAP movie |SWAP diff
Date Start Peak Stop Flare class Location NOAA region

2012-07-11 08:24 08:31 08:37 C9.9 S22W04 1521

2012-07-11 05:26 05:33 05:38 C3.4 S22W01 1521
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LYRA data products: 3-day overview

Calibrated Signal / {mi m™%)

Calibrated Signal / {mi m™%)
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LYRA data products: Monthly overview
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LYRA data products: Long-term irradiance
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Irradiance /W m™2

Long-term comparison
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Long-term comparison

LYRA(Zr)/EVE(MEGSAL) with normalization
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Periodicities present in the signal

LYRA zirconium
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The periods at 28 days (solar rotation) and 160 days (Rieger periodicity) are well known,
while a period at 100 days is not mentioned in the literature.



Occultations

Demonstrating the evolution
of spectral bandpasses

tronsmission
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Reminder

Please note:

Poster 6, today, by M. Dominique (“High-frequency QPP”)

Poster 17, today, by D. Ryan
(“New flare detection algorithm™)

Poster 8, Wednesday, by A. Katsiyannis
(“In-situ detection of space weather”)

The PROBAZ2 fair stand on Wednesday

We will tell you how to get our data...
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