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Why do we want LINC-NIRVANA? 

Keyhole Nebula in NGC 3372, HST 

 High Spatial Resolution 

 Large Field of View 

 Broad Wavelength Coverage 

 Large Telescope Aperture 
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Why high resolution? 
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How to achieve high resolution 

… but there are limits 



LN Integration & Alignment 
AstroTechTalk 

January 2015 

Heidelberg 

The Atmosphere: You need Adaptive Optics 

…. still, there are limts 
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The Size: State of the art in telescopes 

VLT - Paranal, Chile 

Gemini, Subaru, Keck, … - Mouna Kea, Hawaii 

~ 8 m diameter solid mirrors 

~ 10 m diameter segmented mirrors  ~ total 15 available 

… what´s next 
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The next steps  

LBT – Mount Graham, Arizona EELT – Cerro Armazones, Chile 

We focus on the LBT approach – interferometric beam combination 



LN Integration & Alignment 
AstroTechTalk 

January 2015 

Heidelberg 

How do we do this?  The Concept of LINC-NIRVANA 
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Reconstructed 23m Resolution Original 8.4m Resolution 
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Short break ….. 

….. of a few years 
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Pupil interface 
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• Flat wavefronts 

• Parallel beams 

• Zero OPD 

• Separation / Diameter 

Why do we start to align in the center?  
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FISBA 
FISBA 

Pupil interface 

Alignment of the warm optics 
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Alignment of the cold optics 
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Alignment Plan 

Internal alignment of LN 

• Procedures for warm optics 

• Procedures for cold optics 

• References 

• Tools 
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Alignment of the warm optics 

• Alignment of piston mirror 

• Alignment of the optical axis 

• Alignment of the powered optics 
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Alignment of the warm optics 

• Mask to Cryostat 

• Alignment of piston mirror 

• Alignment of the collimator axis – left side 

• Alignment of the collimator optics – left side 

• Alignment of the FP20 axis & warm dichroics – left side 

• Alignment of the K-mirror – left side 

• Alignment of the FP20 optics – left side 

• Alignment of the HWS – left side 

• Alignment of the collimator axis – right side 

• Alignment of the collimator optics – right side 

• Alignment of the FP20 axis & warm dichroics – right side 

• Alignment of the K-mirror – right side 

• Alignment of the FP20 optics – right side 

• Alignment of the HWS – right side 
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Sequence and 

procedures 

defined on trac 

~ 100 tickets 
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In the following only a few 

shapshots, not the compete 

procedure, don’t worry 
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…. started relaxed with placing a few things 

Actual integration on the bench … 
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Piston mirror is not aligned at this stage 

Reference: Pupil position of the cryostat 
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Mechanical reference for integration 
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Alignment of the axis 

• Align Fisba beam to be parallel to bench 

• Align DM to be perpendicular to bench 

• Align DM unit to allow a parallel shift of the beam 

• Position Fisba to the mask 
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Alignment of the powered optics 

< 50 nm RMS wavefront error 

tilt subtracted 
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Alignment of the K-mirror 

FISBA 

k-mirror-doublepass-2.ZMX
Configuration 1 of 7

3D Layout

27.01.2014

X

Y Z

CCD / mirror 

Distance ~ 7 m 

 1 mm ≙ 30 arcsec / 2 

1 mm ≙ 15 arcsec 
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Alignment of the powered FP20 optics 

Wavefront error ~ 50 nm RMS 

hard to believe  
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Reference sphere – interface to LBT 
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Remaining question 

How can 

this ever 

work? 

How can 

this ever 

work? 

How can 

this ever 

work? 
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• Optical performance  

• Interferometric Performance 

 

Optical performance of the beam combiner optics 
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Optical performance 
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Optical performance 

Single arm in double path to a 

reference sphere 
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Optical performance at cryogenic   (optics & windows, no dichroic, filter) 

DX 

SX 

Item Value 

DX – cryogenic RMS  35.7 nm 

SX – cryogenic RMS  53.1 nm 

@ 633 nm 
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Optical performance at IR with coherent illumination 
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Optical performance at IR with coherent illumination 
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2.122 µm 

Optical performance at IR with coherent illumination 
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1.644 µm 

Optical performance at IR with coherent illumination 
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1.282 µm 

Optical performance at IR with coherent illumination 
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• Alignment of the HWS wavefront sensor to the warm optics  

• Alignment of the GWS  

• Alignment of the calibration unit 

• Alignment of the annular mirror 

• End–to–end performance 

 

What you have not seen here …. 
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• System tests at MPIA 

• Preliminary Acceptance Europe 

• Shipment 

• Re-integration at LBT 

 

Outlook 

Jan – Mai 2015 

Mai 2015 

Aug - Sep  2015 

Oct 2015 – mid 2016 
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The End 


