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Why?

* Turbulent atmosphere causes piston variations
variation of optical path difference (OPD)

degradation of fringe power
decreased sensitivity
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How?

* Fringe tracking on target (“on-axis”)
» Offsets sent to the delay line (FSU-A operates at kHz)
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PRIMA FSU-A

* Four spatially phase shifted beams

* Fringe measured at four points separated by A/4
 ABCD principle

« K-band: 2-2.5 um
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When? A little bit of history...

1st light: July 23, 2009 on Altair
MIDI GD residuals from ~25um down to ~1um
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~10 more nights in 2 years
January 11, 2012: first test observations with UTs



A little bit of history...
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ABSTRACT

We report first results obtmined from observations using a PRIMA FSU (Fringe Sensor Unit) as a fringe tracker for MIDI on
the VLTI when operating with the 1.5-m ATs. Interferometric observations require the comection of the disturbance in the
optical path induced by atmosphenc wrbulence (“piston™). The PRIM A FSU is able to compensate for such disturbances
in real-iime which makes it a suitable facility io stabilize the fringe signal for other VLTI instruments, like AMBER,
MIDI or later MATISSE. Currently, the atmosphenc coherence tme in the N band (8 10 13 pm) observed by MIDI,
as well as the thermal background in this band, require a minimum target flux of 20 Jy and a correlated flux of 10 Jy (in
PRISM/HIGH.SENSE mode and using the ATz under standard conditions) to allow self-fringe-tracking and data reduction,
However, we show that if the fringes are stabilized by the FSU, coherent integration allows a reliable data reduction even
for the observation of faint targets (F, < 101y) with MIDI at standard detector exposure times. We were able to measure
the correlated flux of a 0.5 Jy source, which pushes the cumrent limits of MIDI down to regions where numerous new targets
become accessible on ATs. For faint object observations we will discuss the usage of VISIR photometry for calibration
purposes. The observational lests done so far and the obtained resulls represent a first step owards Phase Referenced
Imaging with the VLTI in the mid-infrared.

Kevwords: Inerferometry, VLTI MIDL PRIM A, fringe tracking, high angular resolution, faint object observation

L. INTRODUCTION

MIDI {the mid-infrared imerferometdc instrument) on the Very Large Telescope inmedferometer (VLTI). is a two beam
Michelson type interferometer producing dispersed fringes in the N band over a wavelength range from 8 1o 13 pm." A
prism providing a resolution of R=30and a grism providing a resolution of R=230 at A=10.6 um are the available dispersive
¢lements. MIDI has two observation modes depending on two beam splitters in front of the beam combiner which reflect
30¢% of the incoming light into photometric beams which allows to measure the interferometric signal simultancously to
the photometric flux. This mode is called “science-photometry™ (SCILPHOT). If the beam splitters are not inserted, all

Muller et al., 2010, SPIE



A little bit of history...
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Commissioning / “Paranalization”

e November 11-17, 2012
e Offered to the community with start of ESO P91
(April 1, 2013)




Commissioning / “Paranalization”




Raw Correlated Amplitude [counts]

100

a
o

o

Highlights — faint N-band, ATs
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Highlights — faint N-band, UTs
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Highlights — faint K-band, 9.5mag

e First FSU-A fringe track on AGN NGC1068
November 27, 2011

. Smiling calibrator MIDI track
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= PRIMA stabilized
MIDI fringes

First PRIMA AGN fringes:



K-band Visibilities

It Is possible!

Fringe scanning with FSU-A
Before N-band observation
5min overhead
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K-band Visibilities

Coherence Factor

2nd Pixel

0.6

0.5

0.4
Coherence Factor / u’ [%]

//

A\
NN
NN

A innvtntnon
- MMIMUOM MPOMNN
SHMHMmnnanng

/
i
0.3

0.2

///%%/./ éry////é
S

NN
A&

0.1

0.05-
a

|
L]
o

015

Aauanbai ] aanpjay

1st Pixel

“ ///////////////////////////////////////////4&/ l‘

Q0.5

AT
06 07

0.4
Coherence Factor / u? [%]

0.3

NN
NN
NN
nhhinrnrc

0.2

///////////////////%

|
]

015

a

!
N
o] =]
(=]
Aauanbaiy sanDey

White Light Pixel

1.2

1.0

O

......HH...... /////////

NN

aumbliitnnt

MAMbLOMOMNMK
NN

F 3

.
/
.

“ %—T—r-j'ﬂ—v—
8 0.8
Coherence Factor / u” [%]

0.

0

_

4

|
Q
=

0.20 -
0.05 -

|
0 2
— - o
S =] o
Aouanbau g sanoisy

5th Pixel

nlhninnnanity
N ////////////////////////

%///

05
010-
0.05
0.00

Aousnbal ] sannjey

4th Pixel

1.0

niinnninonen
///////////////////////////////////////

015

0.10F
& 005+
0

Aousnbaly 2an012

3rd Pixel

/////
S\
SO\
AN
e B

0.20 -

0.0
0.05
o

|
uw
<
Aausnbaly aaijo|ay

2

Muller, Pott et al., 2014, subm.



AC

K-band Visibilities
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K-band Visibilities

Published orbits by Mason et al., 2010
a=250mas, P=14.2yr a=83mas, P=22.8yr
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Limitations / Problems

e UTs: vibrations

PD [rad]




Limitations / Problems

» ATs: wind, no AO correction (future NAOMI)
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Statistics — Requested Nights
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Conclusion

MIDI+FSU-A works very well

Increase of sensitivity (constant MIDI DIT)

ATs: K<9.5mag, N>0.5Jy (vs. 10Jy)

UTs: K<9.5mag (vibrations), N>~50mJy (vs. 200mJy)
“Simultaneous” K-band visibilities
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