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Observation Preparation for KMOS with KARMA 

Web page: http://www.eso.org/sci/observing/phase2/SMGuidelines/KARMA.html 

User Manual: http://www.eso.org/sci/facilities/paranal/instruments/kmos/doc/VLT-MAN-KMO-146606-002_P96.pdf 
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Requirements and Benefits 

What you need: 
 

•  A predefined KARMA catalogue in ASCII format 
 

•  A sky (FITS) image (preferentially in the infrared), which 
covers at least the KMOS Field of View (FoV) 

 

•  A network connection (optional) 

What you get: 
 

•  One or more ASCII file(s) in the ESO-specific proprietary 
('PAF') format, so-called 'KMOS set up files' or 'PAF files’ 

 

•  One or two jpeg KMOS finding charts created with the 
"Finding Chart" plug-in of Skycat 
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Main steps of a typical KMOS observation 
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Typical sequence of steps in a KARMA session 
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Starting KARMA 

Use the command: ./karma_bin_<machine>_<os>_<version>/bin/karma & 
Then select ‘New’ from the ‘KMOS’ submenu. 

Main window 
and 
Control panel 
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Step 1: Prepare and load catalogue 

Mandatory columns: 
 

•  ID: The name of the object or position. 
•  RA and Dec: Right ascension (α) and declination (δ) of the 

object or position (in decimal degrees or sexigesimal). 
•  Type: Indicated by (at least) one or multiple character flags: 
 

•  O - Scientific target (except Mosaic mode) 
•  R - Reference target (at least two) [J<14] 
•  S - Sky background position (optional) 
•  G - Potential telescope guide star (at least one) [8<R<12] 
•  B - Object brighter than a certain limiting magnitude (opt.) 
•  C - Field centre (mandatory)  
•  M - Marker position (optional)  
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Step 1: Prepare and load catalogue 

Mandatory columns (cont’d): 
 

•  Magnitude: The apparent magnitude (if applicable) of the 
entry (mandatory for reference and guide stars).  

•  Wavelength band: This column refers to the previously given 
apparent magnitude (if any). It is mandatory for reference 
targets (preferably in NIR band) and guide stars (in R band).  

•  Target priority: Only applicable for targets. An integer 
between 1 (high) an 3 (low). 

Optional column: 
 

•  Any comment: Since this is (if existing) always the last 
column, it can be arbitrarily long and can include spaces. 
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Step 1: Prepare and load catalogue 

Most important: all entries in the catalogue (targets, reference 
and guide stars) have to be on the same astrometric system 
and should have a relative positional accuracy of <0.2". 
Moreover, coordinates of high proper motion stars have to be 
corrected to the epoch of observation. 
 
Example lines of a catalogue: 
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Step 1: Prepare and load catalogue 

Load a catalog with 
the ‘Load’ button in  
the control panel: 

Main window after having loaded an input 
catalogue (KARMA package example) 
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Step 2: Load image 

Control panel before and after having loaded the example image  
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Step 2: Load image 

Main window after having loaded the example image  

Use skycat 
options to 
adjust cut 
levels and 
zoom factor 
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Step 3: Identify bright objects 

Set the bright object 
parameters and click 
the ‘Search’ button: 

Main window after having retrieved additional 
bright object positions from the 2MASS online 
catalogue. 
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Step 4: Choose observing mode 
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Step 4: Choose observing mode 

Switching between 
modes: 

Creating 2x2 mosaics in 
Mosaic mode: 
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Step 5: Define arm configuration for science 
observation  

Control panel before and after having performed telescope adjustment and arm allocation 
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Step 5: Define arm configuration for science 
observation  

Manual input 
possible 

Left-, right-, up-, 
down movement 
of FOV 

Left-, right-
rotation of FOV 

Lock position 
when satisfied 
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Step 5: Define arm configuration for science 
observation  

Further options 

Choice of arm 
allocation algorithm 

Result table 

Unlock position 
if not satisfied 
with pointing 

Allocate arms or 
reset 

Continue with sky 
positions when 
science positions 
are fine 
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Step 5: Define arm configuration for science 
observation  

Main window after automatic allocation with Hungarian Algorithm  

Arm 16 has 
been allocated 
manually at ︎ 
Sky position  
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Step 6: Define arm configuration for 
acquisition 

Acquisition from science targets        Acquisition from reference targets 
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Step 6: Define arm configuration for 
acquisition 

Control panel before and after having performed telescope/instrument 
adjustment and arm allocation in a dedicated acquisition preparation step 
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Step 6: Define arm configuration for 
acquisition 

Main window after automatic allocation of reference targets  
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Step 7: Select telescope guide star 

Main window ready for telescope guide star selection 

Guide star 
avoidance 
zone 
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Step 7: Select telescope guide star 

Allowed area for guide star selection (blue) 

KMOS field-of-views 

Additional margin 
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Step 7: Select telescope guide star 

Control panel before and after 5 potential guide stars have been selected 
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Step 8: Save configuration (PAF) file 

Summary of the arm allocations in the 4 telescope positions 
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Example PAF file (KARMA set up file) 

Header 
 
 
 
 
 
Primary 
keywords 
(pointing, 
mode) 
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Example PAF file (KARMA set up file) 

Guide Stars 



NEON School | Dr. Michael Hilker (ESO/Garching) | Garching,9-13 May 2016 

Example PAF file (KARMA set up file) 

Bright 
objects 
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Example PAF file (KARMA set up file) 

Acquisition: 
reference star 
positions 



NEON School | Dr. Michael Hilker (ESO/Garching) | Garching,9-13 May 2016 

Example PAF file (KARMA set up file) 

Acquisition: 
sky positions 
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Example PAF file (KARMA set up file) 

Science: 
target 
positions 
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Example PAF file (KARMA set up file) 

Science: 
sky positions 
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Finding Charts for KMOS observation 

File menu: 
Make 
finding 
chart… 
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Finding Charts for KMOS observation 

KARMA finding chart in JPEG 
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Looping through a KARMA session 

State chart illustrating the different ways to start and finish a KARMA session 
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Creating KMOS OBs with P2PP 

P2PP tutorial 
account: 
 

P2PP ID: 
52052 
password: 
tutorial 
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Creating KMOS OBs with P2PP 

Selection of 
acquisition 
template 
 
 
 
 
 
 
 
 
PAF file 
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Creating KMOS OBs with P2PP 

Selection of 
science 
template 
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Creating KMOS OBs with P2PP 

Case of mosaic observation 
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Hints and tips for preparing KMOS observations 
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Hints and tips for preparing KMOS observations 

Chapter 6 of the KMOS User Manual 
 

Remember Giacomo’s words: “Read the f….. Manual!” 


