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https://solarsystem.ssdc.asi.it/change/

Center of Space 
Exploration (COSE)
Agenzia Spaziale  
Italiana (ASI)

5 topics on Moon Mapping 
with Chang’e satellite data
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https://solarsystem.ssdc.asi.it/change/

@ ASI - SSDC
stored data of Chinese 
lunar orbiters:
Chang’e-1  (2007) 
Chang’e-2  (2010)
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https://solarsystem.ssdc.asi.it/change/

Chang’e-1 
measure Solar Wind Ions 
@moon orbit (“outside” 
Earth geomagnetic field)
Data taken in the periods: 
26/11/2007 - 06/02/2008
15/05/2008 - 07/07/2008
(minimum of Sun activity)
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Solar Wind Ion Detector 

F. Nozzoli  P. Richelli INFN-Trento

X = 2 mm

Half-sphere electrostatic spectrometer
48 voltage logarithmic-step from 6.5V to 2690V
sweep duration: 2.9 seconds,  61ms/step 

MCPs anode segmented in 12 channels 
(within 180°x6° FoV of entrance collimator)

R=4cm
selected Ion energy:
~40ev/q to ~17keV/q

E
k 
= 1/2mv2 , mv2/R = Vq/x

E
k
/q = V*R/(2x) = 10.375*V 
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Solar Wind Ion Detector resolution 
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15° = 180°/12 
resolution along 
the detector 
symmetry axis
(MCPs anode 
segmentation)

2mm

detector response calibrated @ 5eV-800eV ion beam

R=4cm

Geom. Acceptance: ~2°
@ fixed energy

15°

~2° @ fix 
energy
voltage

Increase to~6° thanks to v sweep 
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Solar Wind Ion Detector FoV   

For each Chang’e-1 orbit (2h):
SWID-A scan most of the sky
and all SWID-B channels scan 
the “same” 6° slice but with 15° 
& 5minute redundancy/delay
(+Moon is moving wrt the Sun)

KNOWN PROBLEMS:
-SWIDA-11
-SWIDA-12
-SWIDB-12
Channels are blocked
by the satellite body

SWIDB-9 amplifier is
broken (gain 1/10)  

F. Nozzoli  P. Richelli INFN-Trento



 8

Typical SWID-B flux measurement in one orbit   

When the SUN (i.e. the solar wind) 
enter in the acceptance of a given 
channel, a large flux is measured.

“SUN Imaging” with ions
(thanks to the small magnetic field)
This would be not possible within 
Earth Magnetosphere.
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multi-messenger view of the Sun  

Chang’e-1: Ions

Super-K: Neutrinos

Image of the Sun with 
charged particles
(merging all the good 
SWIDs channels)
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Fermi-LAT 07/03/2012 Solar Flare 
E_gamma > 100 MeV
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summary 

Chang’e-1 Solar Wind Ion Detectors:
- multi-messenger view of the Sun
- complementary information of solar activity/space weather @ 1AU 
- study of exotic plasma effects on Moon surface  

DATA HUB from Moon-Mapping project:
https://solarsystem.ssdc.asi.it
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https://solarsystem.ssdc.asi.it/
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