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Heliophysics services in VESPA

(Virtual European Solar and Planetary Access)

* Heliophysics:
Solar physics, interplanetary medium, planetary magnetospheres/plasma

* Remote sensing: images, spectra, dynamic spectra, events, cubes
In-situ: time-series, dynamic spectra, events
Modelled: images, spectra, time-series, dynamic spectra, events, cubes

* VESPA: TAP table compliant with EPNcore dictionary

* Updated services from ObsParis and Nancay



Updated Heliophysics Services

« BASS2000: daily solar images at various wavelengths (340k products)

« HFC1AR/HFC1T3: heliophysics features: active regions, radio bursts (1.25M events)
 NRH: Nancay Radio Heliograph: images, movies (18k products)

« ORFEES: Nancay solar monitoring antenna: dynamic spectra (1k products)

 NDA: Nancay Decameter Array: dynamic spectra (Sun and Jupiter) (20k products)

« MASER (Voyager/PRA, Cassini/Kronos, Wind/Waves, Juno/Waves...): dynamic spectra,
events, times-series (Sun and planets) (>1.5M products)

« EXPRES: modelled dynamic spectra (Jupiter) (40k products)

* Update: Move to DaCHS 2.5, add datalink support, new metadata ingestion methods...



Updates and new features

Using new metadata ingestion method.

Using datalink when possible, to link with:
— progenitor data

— quicklooks (often several formats available)
— documentation / metadata

- data access API (see below)

Data access API for time-series and dynamic spectra (data streaming):

- HAPI (Heliophysics API: https://github.com/hapi-server)
- Das2 (temporal resampling on the y: http://das2.org)

Serve catalogues of spectral-temporal features (using TFCat format)

Serve collections and datasets associated to recent publications (e.g.,
supplementary material)



EPN-TAP Helio Services
Technical aspects

DaCHS
EPN-TAP standard Descriptor 9%t metadata.py ES
- NRH/ ORFEES ‘ /
e CustomGrammar customGrammar
- Elasticsearch
Resource

- bass2000, hfclar, hfclt3 Descriptor
« odbcGrammar |

odbcGrammar

SQL



NRH/ORFEES
CustomGrammar

. class RowIterator(CustomRowIterator):
Gathering metadata T Extract of
with open(self.sourceToken, 'r') as f: get_metadata.py

’ CUStomGrammar Ca”S the sdb_search_params = json.load(f)
get_metad ata_ py headgrs.:{ 'C;ntent—type' :'application/json'}

es = Elasticsearch(rsdb search params['query url'],verify certs=False)

* Json containing query —

parameters results = elasticsearch.helpers.scan(es,
index="nrh",
* Elsaticsearch.helpers.scan auery= rech sesreh paranslanery gt
- To iterate over query for Jtemdn results:
reSU|t md = my_meténdata{item-['_id' 1, item[' source'])
yield md




. VESPA  vitual European Solar and Planetary Access © Help ~

Refine your search Aoatavery Back To Services Results N I t I I

e — Results in service NRH

[
Target Name NRH - Nancay Radio Heliograph Observation database
Service description to be provided l I rT] r ]
Credits: a I S
Publisher: PADC/CON
Target Class

Dataproduct Type Column visibility | Show all | Hide all

Instryment Host Name Select Allin current page | Reset Selection
granule_uid

]
dataproduct_type || targetname || ftime_min (d) time_max (d) access_url datalin a I a I I l S
Instrument Name 2ZXnyA30BB1GYKXdevHel  image Sun 2004-05-31T08:18:37.999  2004-05-31T09:33:43.000  htips://rsdb.obs-nan.

NVAHOBB1GYKXdcYhio | image a 1-11T11:21:04.999
Processing level

< 2ZXnUAXOBB1GYkXdcjDim  image Sun - p-02T15:20:59.000  https://rsdb.obs-nan.

ZXnsAX0BB1GYKXdcWEEE  image Sun -27T14:19:16.000  https://rsdb.obs-nan.
Time \
lremien ZXnOBHOBB1GYkXdcNZ4U  image Sun i g -06T14:16:50.000  https://rsdb.obs-nan. ﬁ
Spectral 2ZXnoAXOBB1GYkXdcaEBN  image Sun -13T15:04:58.999  https://rsdb.obs-nan. E O EJ https:/’/rsdb.obs—nancay.fr/QL/Nrh/gif/nrh1 1012012 2280.gif
lllumination ZXnKAXOBB1GYkXdcdzzy  image Sun 2014-07-29T08:29:08.999  2014-07-29T11:20:41.000  htips://rsdb.obs-nan. E
Baielle s ZXnJAS0BBIGYKXdcPGyq  image Sun 1998.03.03T08:18:15.999  1998-03-03T15:47:58.000  hitps://rsdb.obs-nan. E
Optional

ZXnhBXOBB1GYKXCWMTY  image Sun 2010-02-17T08:34:33.999  2010-02-17T11:26:06.000 _ hitps:/rsdb.obs-nan E
Other

ZXnhAX0BB1GYkXdcljgQ image Sun 2014-10-18T08:06:23.999  2014-10-18T10:57:56.000  https://rsdb.obs-nan. E

SAARHNRRIGVIY A GHy | imana Qi 20M.541TH1ARE4 00N | DANDN0A1TIAND 4R 600 | hitne-llrerh nhe.nan | SEEEE

HNEH 11—-Jan—

Datalink

[GIF preview at frequency = 1509 MHz

GIF preview at frequency = 1509 MHz
GIF preview at frequency = 2280 MHz
GIF preview at frequency = 4080 Mz Submit
GIF preview at frequency = 4320 MHz



Bass2000, hfclar, hfclt3

odbcGrammar
/ Contains connection chain
< "data/driver.txt">
< ="SELECT * FROM

hfcl.view sp hqgi JOIN hfcl.sunspots ON
hfcl.view sp hgi.ID_SUNSPOT=hfcl.sunspots.ID_S
UNSPOT LIMIT 100"> \

SQL query



Hfclar . s region active
regions

* From Chaincode to s_region

— Chaincode : contour of the active region
« Each number in the chain defines the location of next
pixel
- Coordinate conversions :
* Pixels, original record referential
- chaincode
sunpy.net.helio.chaincode
* Helioprojective : center of the sun, angular radius
— Pairs of coordinates (x,y)

« Carrington : spherical coordinates in an absolute astropy.coordinates.SkyCoord
referential transform_to

- Pairs of coordinates (lon,lat) sunpy.coordinates frames



S_region

* Transform (lon,lat) pairs into s_region polygons
* Only simple polygons allowed
shapely.is_simple funtion
- Simple polygons
* « Polygon lonl latl lon2 lat2 ... »

— Multi polygons

* Shapely.make_simple function returns a list of shapes

—Several polygons : regroup in one, small circle to make the
union

- Other shapes : (eg : line, multipolygon) solutions to be found



HFC1AR - Heliophysics Feature Catalog active regions

S_region

ct Allin . e Aladin v11.0 *** BETA VERSION (based on v11.024) ***

granule_uid target_name time_min (d) _max (d) _ .
Craphigue
4-1

‘53 37:13: - R p—
ar_20220419 035533 3362 1165 | catalogue item 2022.04-19T03:55:32.000 | 2022 04-19T03:55:32.990 | fip:/fipbass2000.00... | Polygon UNKNOWNFrame 248,645 0 (G ELREY15:53:18. 35954 -37:13:53.5977 LN |— Prolectlon |—

DSS gPanSTARRS §SDSS §2MASS § GALEX §jGaia jjSimbad gNED +
ar_e0220419_035533_3182_2569 | catalogue_item 2022-04-19T03:55:32.999 | 2022-04-19T03:55:32.999 | fip:/fipbass2000.00... | Polygon UNKNCOWNFrame 201.187 =
Sun euvi-aia304-2012

ar_20220419_035533_3088_1756 | catalogue_item 2022.04-19T03:55:32.000 | 2022-04-19T03:55:32.090 | fip:/fipbass2000.0b... | Polygon UNKNOWNFrame 190.70¢

e
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hfclar: update

Heavy database
odbcGrammar with update : new <makeQuery> element (DaCHS 2.5.5)

‘ <table id="epn core" onDisk="True" adql="True" primary="id ar" dupePolicy="dropOld" :-‘

<data id="import" updating="True"=>
<sources pattern="data/driver.txt"/>

<odbcGrammar> Access the posgtgres database of

«:make[}ue:z:de:‘ the service - previously imported
try:
with |base.getTableConn ()] as conry:

print(next(conn.query('pELECT MAX(time min) FROM \schema.epn core"))[0])

Build a fragment localMax next[ "SELECT MAX(time min) FROM \schema.epn core"))[0]
of the odbc ——» fragment = " WHERE (Jdint + jdfrac) >= {}".format (escapeSQL(localMax))
query fragment=str(fragment)
print(fragment)
except base.DBError as msg:
base.ui.notifyWarning(f"{msg} while harvesting: fu
fragment = ""

return f"SELECT * FROM hfcl.view ar hqi JOIN hfcl.activeregions USING (id ar) [{fragment}]"

</code> Return the final odbc query
</makeQuery> Default : query without fragment

Daily cron with service import

12
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