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● How the complexity of the Instrument was approached
● What LINC-NIRVANA can do now
● What it cannot do yet
● What comes next
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MCAO SX MCAO DX

High Layer Wavefront Control 
System (MHWS SX)

Collimator (SX)

Warm Dichroic (SX)

FP20 Optics (SX)

K-Mirror (SX)

Patrol Camera (SX)

MHWS Sensor  (SX)

Ground Layer Wavefront Control 
System (GWS SX)

GWS Sensor  (SX)

Annular Mirror  (SX)

Ground Layer Wavefront Control 
System (GWS DX)

GWS Sensor  (DX)

Annular Mirror  (DX)

High Layer Wavefront Control 
System (MHWS DX)

Collimator (DX)

Warm Dichroic (DX)

FP20 Optics (DX)

K-Mirror (DX)

Patrol Camera (DX)

MHWS Sensor  (DX)

NIR Camera System (NIRCS)

Cryostat and Cryocooler

NIR Opto-Mechanics

Science Detector

LIRCS
Infrared Camera Software

Fringe and Flexure Tracking System 
(FFTS)

LAOS
Adaptive Optics Software

LAOS
Adaptive Optics Software

OVMS

FFTS Detector

FFTS Sensor

Piston Mirror

LFFTS
FFTS Software

Common

LSYS
Monitoring

LBCS
Beam Control Software

LDRS
Data Reduction Software

LOPS
Obs. Preparation SW

Calibration Units (SX)

Calibration Units (DX)

Bench

Cabinets

Computer Architecture

Services

LI
N
C-
N
IR
VA

N
A

Instrument
System
Subsystem

TwiceAsNice 
Common Software 



 

AstroTechTalk
10.07.2015MCAO Systems

H
ig

h
 L

a
ye

r 
W

av
ef

ro
nt

 C
on

tr
ol

 S
ys

te
m

 (
M

H
W

S
) 

S
X

/D
X

G
ro

un
d

 L
ay

er
 W

av
ef

ro
nt

 C
on

tr
ol

 S
ys

te
m

 (
G

W
S

) 
S

X
/D

X

System
Subsystem
Unit
Component

Collimator SX/DX

Lens Group 1 SX/DX

Deformable Mirror SX/DX

Rack F-SX/DX-DM-PZO 
DM Electronics

Folding Mirror SX/DX

Lens Group 2 SX/DX

Rack C-SX/DX-BEN-MOT

Warm Dichroics SX/DX

Kinematic Mount SX/DX

Dichroic Mirror SX/DX

Rack C-SX/DX-WDM-PCO
PI controller

Mount (Tarantula)

FP20 Optics SX/DX

Pupil Mask SX/DX

Lens Group 1 SX/DX

Lens 3 SX/DX

Filter SX/DX

Lens 4 SX/DX

LAOS Server

Framegrabber Card 
CCD 39 SX/DX

Framegrabber Card 
CCD 47 SX/DX

Reflective Memory 
Card (DM) SX/DX

Annular Mirror SX/DX

Kinematic Mount SX/DX

Mirror SX/DX

K-Mirror SX/DX

Mirrors SX/DX

Rotation Stage SX/DX

Base Plate SX/DX

GWS Testbed (for Pathfinder) DX

Support Structure

Infrared Test Camera

MHWS Sensor SX/DX

Reference Stars Selection 
Unit SX/DX

Star Enlarger Unit (8x) 
SX/DX

Pupil Reimager Unit SX/DX

Rack F-SX/DX-HWS-CCD
(CCD39 /CCD47 / BCU)

Rack F-SX/DX-HWS-MOT-1
for Reference Stars Selection Unit

Collision Control SX/DX

Patrol Camera SX/DX

Fold Unit SX/DX

Patrol Camera SX/DX

LAOS – AO Software SX/DX

AOC 
 AO control

PCAM
 patrol camera

DROT
derotation

SE 
star enlarger

MOE 
movable optical elem. 

WFC
wavefront control 

GWS Sensor SX/DX

Rack F-SX/DX-HWS-MOT-2
( K-Mirror / Fold Unit / 

Pupil Reimager Unit )

Rotation Unit SX/DX

Reference Stars Selection 
Unit SX/DX

Star Enlarger Unit (12X) 
SX/DX

Pupil Reimager Unit SX/DX

Rack C-SX/DX-GWS-CCD
CCD50 / BCU BCU

Rack C-SX/DX-GWS-MOT-1
for Reference Stars Selection Unit

Collision Control SX/DX

Rack C-SX/DX-GWS-MOT-2
Rotation / Pupil Reimage
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NIRCS Server

LIRCS
Infrared Camera Software

NIR Opto-Mechanics

Rack B-DX-CRY-MOT-1
for NIR Optomechanics

Secondary Mirror Unit

Cold Optics

Filter Wheel Unit

Dichroic Wheel Unit

Patch Board

Cold Structure

Baffling

Detector Unit (Mechanics)

Science Detector

Readout Electronics

Science Detector

Readout Patterns

Cryostat and Cryocooler

Rack B-SX-CRY-TMP-1
Detector Temperature Control 

Temperature Monitor

Rack B-DX-CRY-VAC
Turbo pump

Pressure gauge

Rack B-SX-CRY-ITL
Interlock electronics

Cryo Cooler

Cryo Lines

Heat exchanger

Vacuum Vessel

Vacuum Windows

Cryostat Cart IRCS 
Infrared Camera Control

MOE
movable optical elem.

LGEIRS
LN GEIRS Software

System
Subsystem
Unit
Component

Transmissive Optics
Filters / Dichroics / Pupil reimg

DROT
derotation
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GWS DX @ benchGWS DX @ bench

GWS SX @ benchGWS SX @ bench

GWS Pathfinder @ MPIAGWS Pathfinder @ MPIA GWS Pathfinder @ LBTGWS Pathfinder @ LBT

MHWS DX @ labMHWS DX @ lab MHWS DX @ benchMHWS DX @ bench

NIRCS @ cryostatNIRCS @ cryostat NIRCS @ benchNIRCS @ benchFFTS @ cryostatFFTS @ cryostat FFTS @ benchFFTS @ bench

MHWS SX @ benchMHWS SX @ bench

Instrument  verificationInstrument  verification

FFTS @ cryostatFFTS @ cryostat FFTS @ benchFFTS @ bench
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I1 Dismantling of Pathfinder Jun. 15
I2 Receipt & Bench Installation dry run Nov. 15
I3 GWS Alignment / Computing Environment Jan. 16
I4 Bench & Cryostat Integration Feb. 16
I5 Warm Optics SX Alignment Mar. 16
I6 HWS Sensor SX Alignment & loop SX Apr. 16
I7 Warm Optics DX Alignment May 16
I8 HWS Sensor DX Alignment & loop DX May 16
I9 Annular Mirror Alignment Jun. 16
I10 Cryostat + Instrument Verification Jun. 16
I11 Installation at Instrument Platform Jul. 16
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