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Calar Alto Observatory
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Telescopes: 2.2m (left) and 1.23m (right)




PlanetCam UPV/EHU

Two channel VISIBLE - SWIR
“Luckyimaging’ camera

e Simultaneous observations in
two channels (Visible - SWIR)

* Spectral coverage:
0.38 -1.7 um

* Imaging in narrow band filters.

* Absolute photometry
(standard stars)

Diffraction limit @500 nm
T2.2 m ~ 0.05” (FOV = 72”)
-> Pixel scale 0.025”/pix

Diffraction limit @1500 nm
T2.2 m ~ 0.15” (FOV = 56")
-> Pixel scale 0.09” /pix
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A. Sanchez-Lavega etal, Proc. SPIE 8446 (2012)
|. Mendikoa etal., PASP, 128:035002, 22p, (2016)




PlanetCam UPV/EHU:Detectors
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PlanetCam UPV/EHU: Visible channelfilters

Pcam 2
JUPITER
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filter transmittance (%)

Narrow band filters M1, M2, M3, C1, C2, C3 > FWHM =5 nm




PlanetCam at2.2 m (Visible)

Circled: features with a size of 0.30-0.35 arcsec



High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date: 2016-03-04 Time:o1:40 UT | Filter: U (370-400 nm)

e Sy Resolution: 0.026 arcsec/pixel

Smallest features: 0.30 arcsec ~ 9goo km



High-resolution observations: PlanetCamat Calar Alto2.2m telescope
Date: 2016-03-04 Time: 00:43 UT (derotated)

Filter I Johnson Color composite: Johnson IRVB

Resolution: 0.026 arcsec/pixel

Smallest features: o0.14 arcsec ~ 500 km



High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date: 2016-03-04 Time: oo:57 UT | Filter: Johnson M2 (Methane 727 nm) - derotated

Resolution: 0.026 arcsec/pixel

Smallest features: 0.14 arcsec ~ 500 km



High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date: 2016-03-03 Time: 23:27 UT | Filter: M3 (Methane 890 nm)
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Resolution: 0.038 arcsec/pixel

Smallest features: o0.19 arcsec ~ 600 km



High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date: 2016-03-03 Time: 23:39UT | Filter: C3 (935 £ 5nm)

Resolution: 0.038 arcsec/pixel

Smallest features: 0.19 arcsec ~ 600 km



High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date: 2016-03-04 Time: oo:57 UT | Filter: M1, M2, M3

Resolution: 0.026 arcsec/pixel

Smallest features: o0.14 arcsec ~ 500 km



Photometry: Visible channel (standard stars)

Absolute reflectivity(North-South scans)
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PlanetCamUPV/EHU:SWIR channel filters

100 JUPITER

planet spectrum
Earth atm. trans.
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Narrow band filters M4 (YM), C4 (YC), M5 (JM), C5 (JC), M6 (HM)-> FWHM = 20-50 nm

Take into account water vapour absorption from Earth’s atmosphere




High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date:2016-03-03 Time:23:32UT | Filter: RGiooo

Resolution: 0.088 arcsec/pixel

Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters
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High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date:2016-03-03 Time:23:37UT | Filter:]

Resolution: 0.088 arcsec/pix

Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters

RG1000 12208P50  —13758P50

—1090BP30  —12758Ps0  14338P20

1570BP50

1650LP
—11908BP20

Transmittance
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High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date:2016-03-03 Time:23:41UT | Filter: H
Resolution: 0.088 arcsec/pixel

Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters

RG1000 1220BP50  —13758BP50

—1090BP30  —12758Ps0  14338P20
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—11908BP20

Transmittance
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High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date:2016-03-04 Time:00:33 UT | Filter:1090BP30

Resolution: 0.088 arcsec/pixel

Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters

RG1000 1220BP50  —13758BP50

—1090BP30  —12758Ps0  14338P20

1570BP50

1650LP
—11908BP20

Transmittance

1200 1300
Wavelength (nm)




High-resolution observations: PlanetCam at Calar Alto2.2m telescope

Date:2016-03-04 Time:00:41 UT | Filter:1160BP40

Resolution: 0.088 arcsec/pixel
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Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters
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Transmittance
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High-resolution observations: PlanetCam at Calar Alto2.2m telescope

Date:2016-03-04 Time:00:46 UT | Filter: 1190BP20
Resolution: 0.088 arcsec/pixel

Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters
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High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date:2016-03-04 Time:00:48 UT | Filter:1220BP50 Resolution: 0.088 arcsec/pixel

Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters
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Transmittance
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High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date:2016-03-04 Time:o00:54 UT | Filter:1275BP50 ) .
Resolution: 0.088 arcsec/pixel

Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters

RG1000 1220BP50  —13758BP50

—1090BP30  —12758Ps0  14338P20

1570BP50

1650LP
—11908BP20

Transmittance

1200 1300
Wavelength (nm)




High-resolution observations: PlanetCam at Calar Alto2.2m telescope

Date:2016-03-04 Time:01:06 UT | Filter:1375BP50
o — solution: 0.088 arcsec/pixel

T —

Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters
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High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date:2016-03-03 Time:23:28 UT | Filter:1435BP20
Resolution: 0.088 arcsec/pixel

Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters
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High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date:2016-03-04 Time:01:39 UT | Filter: RGiooo ) )
Resolution: 0.088 arcsec/pixel

Photometric image (radiative transfer, cloud properties) Enhanced image for dynamics (morphology & winds)

Jupiter Albedo (black) and PlanetCam SWIR Filters
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High-resolution observations: PlanetCamat Calar Alto2.2m telescope

Date:2016-02-02 Time:22:22UT | Filter: RGiooo Resolution: 0.088 arcsec/pixel




High-resolution observations: PlanetCam at Calar Alto2.2m telescope

Date:2016-03-04 Time:01:39 UT | Filter: RGiooo Resolution: 0.088 arcsec/pixel




Photometry: SWIR channel (standard stars)

Absolutereflectivity(North-Southscans)
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Gela

Grupo de Ciencias Planetarias

Support from small telescopes
Aula EspaZio
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Meade14” at CalarAlto Obs.: operated by remote control
LX200-D=35.6cm @f/10
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Camera:Zwo ASI174 MM
(SonyIMX 174 MM)
Size =1936 x1216 pixel
Pixel size =586 pm
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Celestronn”
D =28cm @ f/10
(Getxo)

March 9,2015
Barlow x3- FilterR (>610nm)




Additional supportfrom Aula EspaZio Gela Observatory:
Celestronu”

May 2,2016

April 28,2016 Barlow x3 - Filter W21

Barlow x 3- Filter W21

May 4,2016
Barlow x 3 - Filter W21



Conclusions

e Instruments:

*PlanetCam (VIS-SWIR) is fully operative in both channels atthe1.23m and 2.2 m Calar
AltoTelescopes.

* AMeade14’ planetarydedicated telescopeat Calar Alto Obs. is expected to havefirst
lightin May-June2016, operated by remote control (Aula EspaZio)

» Complementary support provided byaCelestronu” (AulaEspaZio)

* Occasional observationswith Astralux camera (Visiblerange) at the 2.2 m telescope

* Jupiterscience:
—> Cloud morphology evolution & winds = dynamics

—> Cloud-aerosol properties, chromophoreagents and vertical structure
(radiative transfer analysis)

- Impactsurvey
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Thankyou for yourattention
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