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High Resolution

 NIR Imager: 

MCAO, Interferometry

1 large cryostat

4 wavefront sensors

1 cryogenic fringe tracker

2 calibration units

2 multi-layer turbulence simulators

1 piston (OPD) simulator

8 science-grade detector systems (2 IR, 6 visible)

>250 lenses and mirrors

133 motors, 40 control systems, 966 cables
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Additional:

commission focal station
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on-sky experience
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telescope communication

AO secondary communication

WFS calibration strategies

field acquisition

Rotating interaction matrix

software compatibility

Additional:

commission focal station

integrate w/ TCS development

on-sky experience

plant flag, get on radar

An Experiment to Reduce Risk and Accelerate Commissioning

IR Test Camera / DSLR

Ground-Layer

Wavefront Sensor

Electronics

 Telescope Interface

“Foot”
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First-Light AO System Communication
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Close Loop - Single Reference Source
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Project Status…

Implementation Plan…

LINC-NIRVANA AIV (HD)

First Light with Pathfinder (LBT)

MCAO & Interferometry

What’s next…

About LINC-NIRVANA…

What it is

How it works

Outline
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Original Plan

LINC: on-axis, self-referencing interferometry

GLAO: Ground-Layer Adaptive Optics

MCAO: Multi-Conjugate Adaptive Optics

NIRVANA: MCAO-fed off-axis interferometry



Original Plan

Two options: LINC

MCAO

as next step

Pa
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evaluated in summer 2013
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Resource Situation

Current MPG funding runs out end 2014

New MPG funding goes to E-ELT

In-house commitments at current level through 2016

Partners face similar constraints

Decision: focus on MCAO next…

“We must demonstrate a scientifically impactful capability at the 

telescope on a timescale compatible with the existing resources, in 

order for further commitments to merit consideration.”



MCAO

  at delivery
Item Value / Comment

Mode Multi-Conjugate Adaptive Optics Near-IR imaging

Wavelength 1.1 – 2.4 µm; broad and narrow band filters

Pixel Scale 5.11 mas per pixel (ideally, 20 mas/pixel)

Spatial 

Resolution

30 mas – J Band  (FWHM of diffraction-limited peak)

41 mas – H Band

53 mas – K Band

Field of View

10.5”  (110 square arcsec) Wide field optics give [41”square (1680 

square arcsec) with a 2k detector] or  [82”square (6720 square 

arcsec) with a 4k detector]

Detector Array 1 Hawaii-2 array [Upgradeable to 2 Hawaii-2 as well as 4k arrays]

Adaptive Optics

2-layer, multi-conjugate with 12 NGS for GLAO and 8 NGS for 

high-layer AO. The deformable mirrors have 672 (ground) and 349 

(high) actuators

Strehl Ratio

J-band 20%       (based on simulations and 

H-band 40%       GeMS performance)

K-band 60%

Sky coverage
Galactic plane 99%

North Galactic Pole 48%

Point Source 

Sensitivity 

(Johnson)

J-band: 25.6, 5s 1 hour, assuming 20% Strehl Ratio

H-band: 25.0, assuming 40% Strehl Ratio

K-band: 24.7, assuming 60% Strehl Ratio, wintertime
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Shipment (end July)
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Rest of 2014 Complete bench integration

Optimize cryostat baffling

Prepare for instrument level tests

Early 2015 Instrument level tests

Dust cover integration

Documentation

May 2015 Preliminary Acceptance Europe

Summer-

Fall 2015

Shipment (end July)

Begin re-integration in mountain lab

Spring 2016 Integration on telescope

Start of the real work…
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“campaign mode” JHK interferometry (on-axis ref)
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The Future…

At delivery in 2015, LN will support:

Natural guide star MCAO in a 10x10 arcsec field

“campaign mode” JHK interferometry (on-axis ref)

Possible next steps:

“user mode” on-axis interferometry (full LINC)

wider field MCAO

off-axis MCAO interferometry (full NIRVANA)
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