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SHARK location on LBTI

SHARK NIR Main Characteristics

SHARK-NIR

SHARK-NIRis one of the two coronagraphicinstrumentsproposedfor the LBT, in the frameworkof the call for secondgenerationinstruments,issued
in 2014. Togetherwith the SHARK-VISchannel,it will allow direct imaging, coronagraphicimagingand coronagraphiclow resolution spectroscopy
coveringa wide wavelengthdomain,goingfrom 0.6µm to 1.7µm (Yto Hband).
Thecurrent designwill exploit in this way the synergywith other LBTinstrumentssuchasLBTI,which is actuallycoveringwavelengthsgreaterthan[Ω
band,andit will be soonupgradedto work alsoin Kband,andLUCI,offeringdirect imagingin a 30έȄ30έFoVin J,HandKbands.
SHARK-NIRsuccessfullypassedthe final designreview,receivingthe greenlight for successiveconstructionandinstallationat LBT.
Thecurrentdesignforeseestwo intermediate pupil planesthat will allow to implementcoronagraphictechniquesveryefficient in term of contrastand
vicinity to the star, increasingthe instrumentperformance.
Highcontrastis necessaryto properlyexploit the searchof giant exoplanets, which is the mainsciencecaseandthe driver for the technicalchoicesof
SHARK-NIR. We alsoemphasizethat the LBTAOSOULupgradewill further improve the AOperformance,makingpossibleto extend the exo-planet
searchto target fainter than normallyachievedby other 8-m classtelescopes,and openingin this way to other very interestingscientificscenarios,
suchasthe characterizationof AGNand Quasars(normallytoo faint to be observed)and increasingconsiderablythe sampleof disksand jets to be
studied.
Finally,we emphasizethat SHARK-NIRwill offer XAOdirect imagingcapabilityon a FoVof about 18έȄ18έΣand a simplecoronagraphicspectroscopic
modeofferingspectralresolutionrangingfrom onehundredto onethousand.

Å Approved by LBT board: June 2017

Å Procurement phase: July 2017 ςSeptember 2018

Å AIV phase: September 2017 ςJanuary 2019

Å Preliminary Acceptance Europe: January 2019

Å Commissioning start: June 2019

Å SHARK-NIR operation: October 2019

Project Milestones

The simulation tool: a coronagraphic test bench

The NIR camera system
- Based on Teledyne H2RG  2Kx2K detector

- Dewar based on LN2, NO cryo-pump to avoid vibrations
- Working Wavelengths (WL) are: 0.96-1.7 µm

- A proper baffle will minimize the stray light
- A cold short-pass filter will select the WL range

-The camera working temperature will be below 85°K
-The Temperature stability of the detector will be:

< 0.1°K over 24 hours
< 0.01 °K over 2 hours
- The camera hold time will be greater than 28 

hours
- Warm up time and cooling time of about 4 

hours

Fresnel end-to-end propagation
+ Closed-loop atmospheric residualsfor different seeing

conditionsand guide star magnitudes
+ Non Common PathAberrationsand TelescopeVibrations
+ Polychromaticimaging

Post-processing pipeline

AngularDifferential Imaging

Á Sequencesup to 100 images
ÁOptimizedreferencePSF 

subtractionasa functionof 
angularseparation(classical, 
multi-median, PCA)

Á Correctionfor photometric
bias

ObservingModes Imaging/Coronagraphy/Spectroscopy/DBI

Wavelength(WL)range[µm] 0.96-1.70

SpectroscopicMode R=100,R=700 over the full WL range

CoronagraphicMode Gaussian Lyot, ShapedPupil, Apodized Lyot

DetectorType TeledyneH2RG 2048x2048

FoVin XandYώέϐ 18

FoValongthe diagonalώέϐ 25

Scale[mas/pixel] 14.5

Airy Radius@0.96µm [pixel] 2.0

# of mirrors in the camera 8 (3 flat, 1 TTMand 4 OAPs)

ADC Yes

Nominal Strehl at <18έFoV diameter

(in all bands)
>98%

~300 mm
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SpectroscopicMode

LOW RESOLUTION MODE:
Å Dispersive element: PRISM
Åw Ғмлл
Å Spectralcoverage: 0.96-1.7µm
MEDIUM RESOLUTION MODE:
Å Dispersive element: GRISM
ÅwҒ тлл
Å Spectralcoverage: 0.96-1.7µm
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SeeingΥ лΦпΩΩ
R= 8
H= 6
DIT: 1 s
Images: 30
FoV rotation: 90ϲ
Jitter: 3 mas rms
NCPA: 30 nm
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