
The designof the camerahas beendriven not only by the

scientific requirementsbut also by the aim of saving mass

andpower. In this attemptan optical solution with common

detectorand optical elementshas beenstudiedfor the two

channels. The designhasbeenkept asshortandcompactas

possible,with the needof havingthe possibility to baffle the

two channelsto cope with straylight problemsdue to the

commonopticschoice.

Thedesired50 m/px scalefactorat perihermis achievedwith

the 90 mm systemeffective focal length, consideringthe

choiceof a 10 µm pixel sizeSiPIN CMOS asdetector. This

kind of detector is particularly useful both in terms of

radiation hardness,given the hostile Mercury environment,

andfor thecapabilityof snapshotimageacquisition,allowing

veryshortexposuretimesof about1 msfor STC.

The systemconsistsof a modified Schmidttelescopeplus a

couple of rhomboid prisms positioned in front of the

objective. In that solution, the classicalSchmidt correcting

platepositionedin thecenterof thecurvatureof thespherical

mirror has been substituted with a correcting doublet

positionedaboutat half distance,in this way the volume is

reducedof abouta factor of two with respectto the classical

solution.

All theoptical elements,exceptthe rhomboidprismsandthe

aperturestops(AS), arecommonto both channels. Common

optics,togetherwith therhomboidprismsarenot sensitiveto

thetilt, makethesystemfreeof co-registrationerrorbetween

the channels. Moreover,given the clear separationbetween

the optical path of the two channels,an ad hoc baffling

systemis realized.

After havingobservedtheplanetsfrom his housein Padovausinghis telescope,in January1611Galileowrote to Giulianode

Medici thatVenusis movingaroundtheSunasMercury.

Forty yearsago,GiuseppeColombo, professorof CelestialMechanicsin Padova,madea decisivestepto clarify therotationalperiodof

Mercury. Today,scientistsandengineersof the AstronomicalObservatoryof Padovaandof the University of Padova,reunitedin the

Centerfor SpaceStudiesandActivities (CISAS)namedafterGiuseppeColombo,arebusyto realizea stereocamera(STC) thatwill be

on boardthe European(ESA) and Japanese(JAXA) spacemissionBepiColombo,devotedto the observationand explorationof the

innermostplanet.

This paperwill describethestereocamera,which is oneof thechannelsof theSIMBIO-SYS instrument,aiming to producetheglobal

mappingof thesurfacewith 3D images.
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Parameter Value
Scale factor 50 m/px at periherm

Swath 38 km at periherm

Stereoscopic properties °20° stereo angle with respect to nadir 

both images on the same detector

Vertical accuracy 80 m

EE > 70% inside 1 pixel

MTF > 60% at Nyquist frequency

Wavelength coverage 410-930 nm (5 filters)

Filters Panchromatic (700 °100 nm)

420 °10 nm

550 °10 nm

750 °10 nm

920 °10 nm

Parameter Characteristic
Opticalconcept Catadioptric : modified Schmidt telescope 

with rhomboid prisms and field corrector

Stereosolution(concept) 2 identical optical sub-channels;

detector and most of the optical elements 

common to the two sub-channels

Focallength(on-axis) 90 mm

Pupil size(diameter) 15 mm

Focalratio f/6

Meanimagescale 23 arcsec/px (111 µrad/px)

FoV (crosstrack) 5.3°

FoV (alongtrack) 2.4° panchromatic

0.4° color filters

Detector Si_PIN (format: 2048 ³2048; 10 µm squared 

pixel)

14 bits dynamic range

GeneralScientificObjectives

In orderto analysethe geologicalcharacteristicsof Mercuryôssurface,global (with moderategroundresolution)andlocal (with higher

groundresolution)mappingandthree-dimensionalinformationof thesurfaceis needed. In particular,theSIMBIO-SYSinstrumentwill :

maptheentiresurfaceof theplanetwith a pixel scalelower than110m;

characterisethemainfeaturesof thesurface,identify craters,scarps,troughs,lavaflows ata pixel sizeof 5 m (at periherm);

correlatetheobservedmorphologywith surfacecompositionwith 100m resolutionandspectralsamplingof 6.25nm;

generatetheglobalDigital TerrainModel, in orderto maptheglobalheightdistributionof theplanetôssurfaceto a verticalaccuracy

of about84m (at theperihermon theequator).

In orderto investigatethechemicalcompositionofMercuryôssurface,themineralogicalandelementalcompositionneedsto beglobally

mapped. In particular,theSIMBIO-SYSinstrumentwill :

map the entire surfaceand correlatesurfacecompositionand surfacefeaturesto a scalebetter than 500 m, comparablewith the

regolithmixing lengthwhich is ~500m;

measureglobalabundancesof key mineralsto anaccuracybetterthan10%;

identify thespatialdistributionof mineralspecieson thesurfaceof Mercuryathigh spatialandhigh spectralresolution;

identify different mineralogicalspecies andtheir abundanceswith a spectralsamplingof betterthan10 nm andan accuracybetter

than10%;

searchandidentify signaturesof unexpectedspeciesto betterthan10% confidencelevel.

In order to investigatethe structureof Mercuryôsinterior, the determinationof the orbital parametersis needed. In particular, the

SIMBIO-SYSinstrumentwill providedatato measure:

theobliquity

theamplitudeof thelibration

Thestereocamerafor theBepiColombomissionis basedon a completelynewopticaldesignand

acquisitiontechnique,asthepush-frame,insteadof thepush-broomtechniquesusedby HRSCon

boardtheMarsExpressmissionandthe terrestrialsatellitesSPOT. It is not possibleto saywhich

is the bestas STC still haveto fly to get the first images,but we think we may achievegood

resultsreducingthe numberof imagesto mosaicand having larger single imagesto find the

matchingpointsfor thestereoreconstruction.

TheglobalFoV of eachchannelis 5.3° x 4.5°, subdividedin 3 strips,onefor eachfilter, covering

3 quasi-contiguousstrip on Mercurysurface; at periherm,on theequator,eachstrip correspondsto

anareaof about38 x 19 km2 for thepanchromaticfilter andof about38 x 3 km2 for thecolor ones.
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