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MIDI

(MID-infrared Interferometric instrument)

1st generation VLTI instrument

2-beam recombination

Unit Telescopes or Auxiliary Telescopes (1.8 m)
Covered wavelengths = 8 to 13 pum (N-band)



The MIDI Consortium:
Major contributions

Max-Planck Institut fir Astronomie (Heidelberg, D): cryostat, control
electronics, detector, OS, ICS, “GEIRS’ (low level DCS).

ASTRON, (Dwingeloo, NL): cold optics (bench inside cryostat).
NEVEC, (Leiden, NL): NRTS (high level DCYS), first templates.

Kiepenhauser Institut fir Sonnenphysik (Frelburg/Bresgau, D): warm
optics (bench outside cryostat).

DESPA (Meudon, F): single mode fibers (not implemented yet).




MIDI Milestones

e February 2000: Final Design Review (hardware)

e April 2001: Final Design Review (software)

e September 2002: Preliminary Acceptance Europe

* November 2002: Integration at Paranal

e December 2002: First fringes

e March 2003: Commissioning #1

« May 2003: Commissioning #2

e June 2003: Paranalization #1, Science Demonstration #1, GTO #1
e August 2003: Paranalization #2

o September 2003: Paranalization #3

« November 2003: Science Demonstration #2

e December 2003: Commissioning #3

+ Technical time on UT3 only (useful for acquisition tests).







Principle of MIDI - the MID- infrared Interferometer for the VLTI
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The MIDI Detector

Raytheon Si:As (IBC)

320 x 240 pixels

Full frame readout time= 6 to 7 ms
Windowing (row selection)

2000 e- (!) readout noise




Problems of mid-IR observations

t=t, t=t +1
Sky glows with spatial and Y Y Y Y
temporal fluctuations of M2 2 (tilted)
Intensity (H,O vapor).
Thermal emission of optics
proportional to T4
Mirrors. € = 0.05

=> Requirement for M1 M1
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Other peculiarities of mid-IR observations

e Atmospheric Seeing !
— ryand 1, are proportional to A%°

— =» Diffraction-limited images on MIDI if tip-tilt corrected (if
DIMM seeing better than = 0.8 arcsec).

— Tip-tilt corrected by STRAP (APD guadrant sensor acting on M2).
— = T,= 100 ms. “Slow” scan possible (better SNR)

 However, DIT is limited by saturation from sky background.
— Toincrease DIT: spread photons over pixels by spectral dispersion

— =» DIT= 16 msinstead of 0.6 msin non-dispersed (N-band filter).
— Becareful of non-linearity of detector (starting at 45000 ADUS).



MIDI data archiving

Classic VLT instrument = digital still camera.
MIDI = fast (160 frames/s) video camera.
=>» Data production rate = 40 Gbhytes/night after optimization !
Optimization:
— Hardware windowing: row selection by detector clocking patterns.
— Software windowing: column selection by real-time post-processing.

Difficulties to store data on off-line workstation. Old data has to be
gotten from Paranal DHA as DVD copies.



MIDI Imaging Mode

Used for acquisition. Can be
used for fringes (not very
Interesting).

Removal of background: M2
chopping at 2 Hz typically.
Filtering around 8.7 um to help
to reduce background.

Acquisition: offset M2 (STRAP
guiding) to overlap beams and
get fringes.
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MIDI Dispersed Fringe Mode

Pﬂsrn (R:30) used Dispersed fringe
Background removal: subtraction - m

of interferometric signals (phase
opposition)
“Fourier mode”:
— 8to12fringes(<A>)/ scan - I
— 5 frames (OPD samples) / fringe '-

If no photometric channels,
“ photometry exposures’ (one Uhite fringe

beam only with beam combiner
Inserted) required for data l

redUCtIOn OFD 2 um step=s1 Bl




MIDI in open time P73 (April-September 2004)

One mode offered only: prism, high sensitivity (no photometric channel), no
filter.

Allocation as dots (1 hour/calibrated visibility).

Observation blocks very simple to build (OB description: 2 templates, 6 user
keywords to set in templates for the whole OB !)




MIDI Perspective

*Photometric channels
— 2% - 4% visibility accuracy.
— Commissioned in December 2003.
— Perhaps offered for P74.

*Grism
—R > 200
—Commissioned in December 2003
—Certainly offered for P74.

*MIDI + FINITO (fringe-tracker at A = 1.6 um)
—Limiting magnitude N = 10 mJdy (with UTs).
—Commissioning end 2004 ?

*MIDI + Auxiliary Telescopes
— Limiting magnitude N = 0.2 Jy (with FINITO).
— Commissioning ?

*Q-band (A = 20 um) mode
—TiC, SIO,, FeS, FeO, [Fel] ,...
—Study of Y SO environment .
—Installation end 2005 ?

*Single mode fibers (spatial filtering)
— 1% visibility accuracy.
— Installation ?




More information on MIDI

e http://wwu eso.org/instrunents/ mdi




