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Outline

• How to choose a calibrator : lessons learned from 
P73.

• Data Flow operations
– Data processing,
– Quality control,
– Instrument health check,
– Instrument monitoring,
– Distribution of the data to the community.
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Astronomical Calibration:
Specific Requirements for Interferometry

• The instantaneous Instrumental Transfer Function is calculated with 
the astronomical calibrator and is applied to the science data to obtain a 
calibrated visibility:
– choice of a calibrator suitable to the scientific target.

• The evolution of the instrumental transfer function has to be monitored 
frequently during each night. 
– choice of calibrators to be observed routinely to measure the 

performance of the instrument

VINCI TF
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Astronomical Calibrators

Characteristics of a calibrator:
• single source, unresolved or with a well 

known diameter,
• angular distance,
• magnitude,
• spectral type , luminosity class,
• no Infrared excess and compact 

atmosphere,
• no photometric variability.

Choose the calibrator from:
• already measured diameters,
• estimated diameters lists (Cohen et 

al, Bordé et al),
• interferometers lists (NPOI, PTI, 

FLUOR),
• Surveys.
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Astronomical Calibrators :
different approaches

ESO approach:
• filtering of lists of measured diameters:

– CHARM2 (including measured and 
estimated diameters) accepted by A&A

• estimated diameters of objects observed 
in spectro-photometry: 

– MIDI consortium lists : potential calibrators 
(B. Stecklum et al) and  spectro-photometric 
calibrators (O. Chesneau)

CalVIn : www.eso.org/observing/etc

Other approaches:
• Select already measured calibrators when 

possible
Interferometers (FLUOR, GI2T, NPOI…)

• Filtering of data from surveys to find 
potential calibrators matching required 
characteristics

Catalog of calibration sources JMMC: 
http://mariotti.ujf-grenoble.fr
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Astronomical Calibrators :
In the world

Extracted from http://olbin.jpl.nasa.gov



14/10/2004 I. Percheron, VLTI/MIDI school

CalVIn
(Calibrators VLTI Interface)
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Calibrators:
lessons learned from P73

• Some diameter provided by the user were larger 
than expected

• Position of the calibrator non suitable for 
observation

it will be possible to enter 2 calibrators for each 
science object (only one of them will be observed)
if none of them could be observed, the calibrator will 

be chosen from CALVIN



VLTI Data Flow

Scientific Programs
(User Support Group)

Data Archive
(Science Archive)

Observations
(Paranal)

Pipeline
Quick look on Paranal

QC and pipeline products in Garching
(Data Flow Systems)

Scientific Community

data

Data, Calibrations and 
Quality Control

Data, calibrations  
and Quality Control

Quality Control
(Data Flow Operations)

Indirect connection

Direct connection

Observation and Preparation
Tools 

(Data Flow Systems)



14/10/2004 I. Percheron, VLTI/MIDI school

Association Map:
Calibration and processing cascades

•RON, 
•Detector linearity
•reference pixels
•transmission of the 
dispersive element

VLTI CALIBRATORS 
CATALOG 

CALIB
Photometry

Reduce_fringe
Estimate TF

UNCALIBRATED 
VISIBILITY

CALIBRATED 
VISIBILITY

TRANSFER 
FUNCTION

Photometry
Reduce_fringe

Calibrate_fringe

UNCALIBRATED 
VISIBILITY

Wavelength 
calibration

Technical 
calibrations

Wave 
calibration

SCIENCE
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Pipeline Processing: Display
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Pipeline processing

• Rules are used to associate raw data and assign a pipeline 
recipe for these files,

• The dispersed data are processed in an undispersed way 
– “white light” uncalibrated visibility,

• For each astronomical calibrator listed in the VLTI 
Calibrators database, a Transfer Function is calculated 
and applied to the nearest SCIENCE object
– calibrated Visibility.

The algorithms and some code are provided by the MIDI consortium (Jeff Meisner). The 
description of the algorithms is the subject of his talk.
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QC parameters
VLTI products

Photometry
Spectro-photometry

Reduce data Estimate 
transfer function

(CALIB only)

Compute visibility
(SCIENCE only)

Aperture masks (fixed)
Photometric fluxes

(intermediate product
for both beams)

Uncalibrated visibilities
(final product)

Calibrated Visibilities
(final product)

Transfer Function
using the calibrator diameter 

(from the VLTI calibrator database)
(final product)

Chopping stability
Sensitivity of both beams
Overlap of the beams

Number of scans processed
Error on the uncalibrated Vis

Error on the Visibility

Error on the TF

Pipeline recipes



14/10/2004 I. Percheron, VLTI/MIDI school

QC.SCANS.PROCESSED0 175 
QC.SCANS.REJECTED0  25 
QC.SCANS.PROCESSED1 175 
QC.SCANS.REJECTED1  25 
QC.SCANS.PROCESSED2 175 
QC.SCANS.REJECTED2  25 
QC.FREQ.MIN         23.000000 
QC.FREQ.MAX         38.000000 
QC.THEOVIS          0.962327 
QC.DTHEOVIS         0.106207 
QC.T0               0.342002 
QC.T1               0.366959 
QC.T2               0.331997 
QC.DT0              0.130977 
QC.DT1              0.185391 
QC.DT2              0.165884 
QC.COT0             2.923963 
QC.COT1             2.725100 
QC.COT2             3.012078 
QC.DCOT0            7.634924 
QC.DCOT1            5.394010 
QC.DCOT2            6.028314 
QC.UNCALV0          0.329117 
QC.UNCALV1          0.353134 
QC.UNCALV2          0.319489 
QC.DUNCALV0         0.089720 
QC.DUNCALV1         0.139433 
QC.DUNCALV2         0.124374

QC.PHOTA0           22741.919922 
QC.DPHOTA0          726.456726 
QC.PHOTA1           22664.839844 
QC.DPHOTA1          746.374512 
QC.PHOTB0           22193.625000 
QC.DPHOTB0          740.306274 
QC.PHOTB1           23786.261719 
QC.DPHOTB1          777.052551 
QC.PHOTA01          1.003401 
QC.PHOTB01          0.933044 
QC.RMS.CHOPA0       0.297949 
QC.RMS.CHOPA1       0.307159 
QC.RMS.CHOPB0       0.312914 
QC.RMS.CHOPB1       0.306454 
QC.CALIB.POS        "UNKNOWN" 
QC.CALIB.NAME       "hd129456" 
QC.CALIB.RA         3.855680 
QC.CALIB.DEC        -0.613904 
QC.CALIB.DIST       1.698708 
QC.CALIB.DIAM       3.390000 
QC.CALIB.DDIAM      0.090000 
QC.CALIB.FLAG       "UNKNOWN" 
QC.CALIB.VIS        0.962327 
QC.CALIB.DVIS       0.106207 
QC.TARG.DIAM        "UNKNOWN" 
QC.TARG.DDIAM       "UNKNOWN" 
QC.BASELINE.UVW1    43.739554 
QC.BASELINE.UVW2    92.473470 
QC.BASELINE.UVW3    0.000000 
QC.BASELINE.LENGTH  75.784897 
QC.BASELINE.ANGLE   95.398201 

ARCFILE             "MIDI.2004-06-28T04:53:27.000.fits" 
TELESCOP            "ESO-VLTI-U13" 
INSTRUME            "MIDI" 
MJD-OBS             "53184.20378472" 
DATE-OBS            "2004-06-28T04:53:27.000" 
UTC                 17599.500 
LST                 67092.931 
COU.GUID.DEC        -35.17437 
COU.GUID.RA         220.914132 
DET.CHIP.NX         320 
DET.CHIP.NY         240 
DET.DIT             0.012000 
DET.DITDELAY        0.003 
DET.INT.MODE        "ITR" 
DET.NDIT            3560 
DET.NRTS.MODE       "OBS_FRINGE_TRACK_FOURIER" 
DET.WIN1.NX         171 
DET.WIN1.NY         41 
DET.WIN2.NX         171 
DET.WIN2.NY         41 
DPR.CATG            "CALIB" 
DPR.TECH            "INTERFEROMETRY" 
DPR.TYPE            "FRINGE_TRACK,OBJECT,FOURIER" 
INS.CAM.NAME        "FIELD" 
INS.FILT.NAME       "OPEN" 
INS.GRIS.NAME       "PRISM" 
INS.MODE            "STARINTF" 
INS.OPT1.NAME       "HIGH_SENS" 
INS.OPT1.TYPE       "BEAMSPLITTER" 
INS.SHUT.NAME       "ABOPEN" 
INS.SLIT.NAME       "SLIT_0.2" 
ISS.AIRM.END        1.600 
ISS.AIRM.START      1.591 
ISS.ALT             38.879 
ISS.AMBI.FWHM.END   1.18 
ISS.AMBI.FWHM.START 1.27 
ISS.AMBI.PRES       744.53 
ISS.AMBI.RHUM       12. 
ISS.AMBI.TAU0.END   0.002066 
ISS.AMBI.TAU0.START 0.002000 
ISS.AMBI.TEMP       11.80 
ISS.AMBI.WINDDIR    31. 
ISS.AMBI.WINDSP     12.10 
ISS.AZ              63.583 
ISS.CONF.STATION1   "U3" 
ISS.CONF.STATION2   "U1" 
ISS.CONF.T1X        -44.9146 
ISS.CONF.T1Y        -66.1831 
ISS.CONF.T1Z        0.0094 
ISS.CONF.T2X        9.9236 
ISS.CONF.T2Y        20.3366 
ISS.CONF.T2Z        -0.0078 
ISS.PARANG.END      95.130 
ISS.PARANG.START    94.961 
ISS.PBL12.END       76.184 
ISS.PBL12.START     76.431 
OBS.ID              "157541" 
OBS.NAME            "UT1UT3_CAL_hd129456" 
OBS.PI-COI.ID       "2418" 
OBS.PI-COI.NAME     "UNKNOWN" 
OBS.PROG.ID         "073.C-0248(A)" 
OBS.START           "2004-06-28T04:52:52" 
OBS.TARG.NAME       "hd129456" 
OCS.EXPO1.FNAME1    "MIDI.2004-06-28T04:53:27.000.fits" 
TPL.ID              "MIDI_starintf_obs_fringe_cal" 
TPL.START           "2004-06-28T04:52:52" 
PRO.TYPE            "FRINGE_TRACK,OBJECT,FOURIER"  
PRO.CATG            "REDUCED,UNDISPERSED" 
PRO.ARCFILE         "MIDI.2004-06-28T04:53:27.000_batch11.pro.fits" 
PRO.PIPEDATE        "Tue 05 Oct 2004 at 10:02:19" 
PRO.VERSION         "midi-1.4.0" 
PRO.PIPEFILE        "r.MIDI.2004-06-28T04:53:27.000_batch11_tpl_0000.tfits" 
PRO.DID             "DID-1.0" 
PRO.REC1.RAW1.NAME  "MIDI.2004-06-28T04:53:27.000.fits" 
PRO.REC1.RAW1.CATG  "CALIB" 
PRO.REC1.RAW2.NAME  "MIDI.2004-06-28T04:54:20.149.fits" 
PRO.REC1.RAW2.CATG  "CALIB" 
PRO.REC1.RAW3.NAME  "MIDI.2004-06-28T04:55:13.297.fits" 
PRO.REC1.RAW3.CATG  "CALIB" 
PRO.REC1.RAW4.NAME  "MIDI.2004-06-28T04:59:20.750.fits" 
PRO.REC1.RAW4.CATG  "CALIB" 
PRO.REC1.RAW5.NAME  "MIDI.2004-06-28T05:00:38.750.fits" 
PRO.REC1.RAW5.CATG  "CALIB" 
PRO.REC1.RAW6.NAME  "MIDI.2004-06-28T05:01:13.340.fits" 
PRO.REC1.RAW6.CATG  "CALIB" 
PRO.REC2.RAW1.NAME  "minrtsMask_FIELD_PRISM_HIGH_SENS_SLIT.fits"
PRO.REC2.RAW2.NAME  "r.MIDI.2004-06-28T04:53:27.000_batch11_tpl_0001.paf" 
QC.SCANS.PROCESSED0 175 
QC.SCANS.REJECTED0  25 
QC.SCANS.PROCESSED1 175 
QC.SCANS.REJECTED1  25 
QC.SCANS.PROCESSED2 175 
QC.SCANS.REJECTED2  25 
QC.FREQ.MIN         23.000000 
QC.FREQ.MAX         38.000000 
QC.THEOVIS          0.962327 
QC.DTHEOVIS         0.106207 
QC.T0               0.342002 
QC.T1               0.366959 
QC.T2               0.331997 
QC.DT0              0.130977 
QC.DT1              0.185391 
QC.DT2              0.165884 
QC.COT0             2.923963 
QC.COT1             2.725100 
QC.COT2             3.012078 
QC.DCOT0            7.634924 
QC.DCOT1            5.394010 
QC.DCOT2            6.028314 
QC.UNCALV0          0.329117 
QC.UNCALV1          0.353134 
QC.UNCALV2          0.319489 
QC.DUNCALV0         0.089720 
QC.DUNCALV1         0.139433 
QC.DUNCALV2         0.124374 
QC.PHOTA0           22741.919922 
QC.DPHOTA0          726.456726 
QC.PHOTA1           22664.839844 
QC.DPHOTA1          746.374512 
QC.PHOTB0           22193.625000 
QC.DPHOTB0          740.306274 
QC.PHOTB1           23786.261719 
QC.DPHOTB1          777.052551 
QC.PHOTA01          1.003401 
QC.PHOTB01          0.933044 
QC.RMS.CHOPA0       0.297949 
QC.RMS.CHOPA1       0.307159 
QC.RMS.CHOPB0       0.312914 
QC.RMS.CHOPB1       0.306454 
QC.CALIB.POS        "UNKNOWN" 
QC.CALIB.NAME       "hd129456" 
QC.CALIB.RA         3.855680 
QC.CALIB.DEC        -0.613904 
QC.CALIB.DIST       1.698708 
QC.CALIB.DIAM       3.390000 
QC.CALIB.DDIAM      0.090000 
QC.CALIB.FLAG       "UNKNOWN" 
QC.CALIB.VIS        0.962327 
QC.CALIB.DVIS       0.106207 
QC.TARG.DIAM        "UNKNOWN" 
QC.TARG.DDIAM       "UNKNOWN" 
QC.BASELINE.UVW1    43.739554 
QC.BASELINE.UVW2    92.473470 
QC.BASELINE.UVW3    0.000000 
QC.BASELINE.LENGTH  75.784897 
QC.BASELINE.ANGLE   95.398201 

PRO.REC1.RAW1.NAME  "MIDI.2004-06-28T04:53:27.000.fits" 
PRO.REC1.RAW1.CATG  "CALIB" 
PRO.REC1.RAW2.NAME  "MIDI.2004-06-28T04:54:20.149.fits" 
PRO.REC1.RAW2.CATG  "CALIB" 
PRO.REC1.RAW3.NAME  "MIDI.2004-06-28T04:55:13.297.fits" 
PRO.REC1.RAW3.CATG  "CALIB" 
PRO.REC1.RAW4.NAME  "MIDI.2004-06-28T04:59:20.750.fits" 
PRO.REC1.RAW4.CATG  "CALIB" 
PRO.REC1.RAW5.NAME  "MIDI.2004-06-28T05:00:38.750.fits" 
PRO.REC1.RAW5.CATG  "CALIB" 
PRO.REC1.RAW6.NAME  "MIDI.2004-06-28T05:01:13.340.fits" 
PRO.REC1.RAW6.CATG  "CALIB" 
PRO.REC2.RAW1.NAME  "minrtsMask_FIELD_PRISM_HIGH_SENS_SLIT.fits"
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Quality Control
http://www.eso.org/observing/dfo/quality/index_midi.html

Characteristics of the raw data

Off line association of the raw data for 
calibration and processing

Informations on the pipeline and the products

Monitoring of the astronomical calibrators

Health check and trending of the instrument

Pack the Service Mode data for the scientific 
community
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Instrument monitoring

Instrumental transfer function for 2 different nights

TF on the same object

TF on the same object
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Instrument health check
• Read-Out-Noise

• Position of the reference pixels 
(quality of the beam overlap)

• Detector linearity

• Transmission of the dispersive 
elements
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Data distribution

• Data are processed by nights when they arrived in 
Garching (typical 10 days delay),

• Data are packed by Run ID, 

• Data packages are distributed to the PI after signal 
from USG (completed, partly feasible, terminated).
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Data distribution

Service mode page :
http://www.eso.org/observing/dfo/quality/MIDI/ServiceMode/ServiceMode.html
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Data distribution: 
raw and reduced data are packed per night

• raw directory:
• acquisition,
• fringe search on all objects,
• fringe track raw data on science objects.

• calib directory:
• raw files with a DPR CATG= CALIB (other than fringe_search files).

• reduced directory : 
•pipeline products for processed OBs.

• logs directory:
• pipeline log files, 
• pipeline products,
• association blocks. 

# ============== RB section starts here ============================

RB_CONTENT recipe: reduce_fringe
RB_CONTENT
RB_CONTENT instrument: MIDI
RB_CONTENT
RB_CONTENT $DFS_PRODUCT/CAL_FRT/2004-04-11/r.MIDI.2004-04-12T07:57:12.000_tpl
RB_CONTENT
RB_CONTENT {
RB_CONTENT $DFO_RAW_DIR/2004-04-11/MIDI.2004-04-12T07:57:12.000.fits CALIB_FRINGE_TRACK
RB_CONTENT $DFO_RAW_DIR/2004-04-11/MIDI.2004-04-12T07:57:58.012.fits CALIB_FRINGE_TRACK
RB_CONTENT $DFO_RAW_DIR/2004-04-11/MIDI.2004-04-12T07:58:44.038.fits CALIB_FRINGE_TRACK
RB_CONTENT $DFO_RAW_DIR/2004-04-11/MIDI.2004-04-12T08:02:07.250.fits CALIB_FRINGE_TRACK
RB_CONTENT $DFO_RAW_DIR/2004-04-11/MIDI.2004-04-12T08:03:14.250.fits CALIB_FRINGE_TRACK
RB_CONTENT $DFO_RAW_DIR/2004-04-11/MIDI.2004-04-12T08:03:49.670.fits CALIB_FRINGE_TRACK
RB_CONTENT }
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Data distribution: 
Calibration data

• GEN_INFO directory contains:
• archive_RunID : lists the files as read from the archive,
• qc0_RunID : lists some of the qc0 parameters (airmass, seeing, moon distance),
• ObservingRun directory : contains different html files with information about the night 
contitions and the OB status.

• GEN_CALIB directory contains:
• technical calibration raw files when available,
• lists of data obtained on “CALIB” for each night.

PROGID         OBID         ARCFILE                            TARGET         CATG    TAU0  R0        TF      errTF      DIAM errDIAM  VIS^2    DVIS(^2)
...from V^2..                  

60.A-9224(A)   -1462580803  MIDI.2004-06-27T23:27:48.000.fits   HD109379        CALIB   0.00682   0.64   0.364   0.124   3.30     0.17     0.341    0.041   
073.C-0248(A)  157539          MIDI.2004-06-28T00:43:13.000.fits   hd129456         CALIB   0.00396   0.89  ****       ****      0.00     0.00     0.406    0.058   
073.D-0610(A)  154608          MIDI.2004-06-28T01:43:12.000.fits   hd134505         CALIB   0.00252   0.86  0.341   0.156   2.55     0.13     0.330    0.081   
073.C-0720(A)  153883          MIDI.2004-06-28T02:48:50.000.fits   HD139127        CALIB   0.00341   0.87   ****      ****       2.55     0.13     0.386    0.062   
073.D-0610(A)  156169          MIDI.2004-06-28T04:02:08.000.fits   hd165135         CALIB   0.00266   1.03  ****      ****       0.00     0.00     11.28    16.94   
073.C-0248(A)  157541          MIDI.2004-06-28T04:53:27.000.fits   hd129456         CALIB   0.00200   1.18  0.342   0.130   3.39     0.09     0.329    0.089   
073.C-0720(A)  153880          MIDI.2004-06-28T05:43:29.000.fits   HD139127        CALIB   0.00190   1.26   ****      ****       2.55     0.13     0.376    0.127   
073.D-0610(A)  156168          MIDI.2004-06-28T06:26:21.000.fits   hd165135         CALIB   0.00135   1.67  0.347   0.162    3.38     0.16     0.327    0.087   
073.D-0610(A)  156168          MIDI.2004-06-28T08:47:19.000.fits   hd165135         CALIB   0.00086   2.61  N/A      N/A      3.38     0.16      N/A       N/A   
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• VISAS: www.eso.org/observing/proposals
• USG: www.eso.org/dmd/usg/index.html, usg-

help@eso.org
• Phase 2: www.eso.org/observing/p2pp
• Preparation tools: www.eso.org/observing/etc
• Instrument: www.eso.org/instruments/midi
• Quality Control : www.eso.org/observing/dfo/quality
• Science Archive Facility: archive.eso.org
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