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In the framework of the “Limadou fase D2"” project, the design activity of the Italian Limadou
Ground Segment at the Space Science Data Center (SSDC) located in the ASI HQ has been
carried out.
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The CSES space mission, an international collaboration between
China and Italy, aims at monitoring the perturbations originated by
electromagnetic emissions in the ionosphere, magnetosphere and
In the Van Allen radiation belts, and at investigating possible
correlations with seismic events. The Italian collaboration, named
LIMADOU, contributed to the mission with the realization of the
High Energy Particle Detector (HEPD-01), an instrument developed
on the basis of a long experience in building advanced space
detectors for charged and neutral particles and gamma rays - in a
wide range of energies - for applications in solar physics as well as
In extra-galactic astrophysics and cosmology. The CSES-01 was
launched from the Jiuguan Satellite Launch Center on February 2,
2018 and the expected mission lifetime is of 5 years. Satellite data
are transferred to the Institute of Crustal Dynamics (ICD) of the

GNSS-RO

This facility perform: storage of all CSES-01 scientific payload data (level2), storage and
processing of HEPD-01 raw data, storage of the HEPD-01 Level2 data, bookkeeping of all the
transferred files, access to the CSES data to the Italian Scientific Community (INFN, INAF, INGV
etc...). The scientific data are available at the address: https://limadou.ssdc.asi.it/
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ltalian Ground Segment. In the IGS, HEPD raw data are processed
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stored in an high-availability processing server and stored in a high- are converted to ROOT format (Level0) ] (A0 | RIS
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The High-Energy Particle Detector (HEPD-01), developed ARIAE, - System estimated energy loss in  the
by the Italian Collaboration, detects electrons, protons - 7 o scintillator tower, estimated arrival
and light nuclei. The main objective is to measure the g:“’ Ig ELE dlre_ctlon, particle identification
increase of the electron and proton fluxes due to short- v L estimators.
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of double-side silicon microstrip sensors placed on the f FTheNﬂwnrk”f E | Operation Instruction 4 ? The processing pipeline has been developed as several
top of the instrument provide the direction of the incident | b Data Application | layers of software with an interface to a processing database
particle. Just below, two groups of plastic scintillators, | | Receiving Stations | Tri BandBeacond ata™ feater | and to the storage of the infrastructure.
one thin segmented, gives the trigger; they are followed i = - i A *:’) A MysSQL Datal_oase, with JSON capablllty,_ s used to keep
by a calorimeter, constituted by 16 scintillators planes : | | track of the different stages of processing and for data
and a layer of LYSO sensors. A scintiliator veto o =) : | 'tl)'ﬁgklgieSeplliﬂg. before the start of the commissioning phase
' : . . l ' . : :
e e aarte s ooy poced atore SEPS [ Gt | o | as been extensively tested with HEPD TTgn: model ground
the detector. The HEPD iIs contained in an aluminum- \ CSES ; datg (Cosmic muons). After flight when real dgta becamg
honeycomb box. v @ N A e Apntication Systamis a\(allable the software a_anc_j database_ where adjusted to fit
---------------------------------- with data size and peculiarity of the flight data.
The CSES-Limadou mission’s ground segment consists The first part up to level0 hasn’t changed much while the
of two elements: the Chinese Ground Segment at ICD- levelO-to-levell and levell-to-level2 are constantly adapted
CEA and the Italian Ground Segment at 55DC (ASI, to the development of the processing software and adjusted
ltaly). Major elements of the China Ground Segment to the payload data acquisition configurations.
are: the Data Receiving System, the Data Processing The high modularity of the pipeline allow to achieve
System and the Data Application System. Quasi real- asynchronously single steps of the processing.
time data are transferred to the Italian processing
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