Fact sheet LUCI1 + FLAO

Introduction
This fact sheet summarizes the capabilities of LUCI1 and FLAO in diffraction-limited imaging mode.
Since the commissioning is still ongoing most of what is described is preliminary, but should be close to
the final performance of the instruments.
LUCI and LUCI2 are controlled by the same software, have the same type of detector and an identical
filter set. In the following we describe any differences wrt to observing with LUCI2 in imaging mode and
assume that you are familiar with LUCI2.

Instrument characteristics
For the observations, the N30-camera with a field stop mask is used. With a scale of 0.015”/pixel the
FOV is 30” × 30”. Two readout modes are offered for the detector. The LIR (classical double-correlated
sampling) mode already in use in LUCI2 and the SUR (sample up the ramp) mode. The latter readout
scheme reduces the effective read noise, since the pixel voltage is sampled N times at equal intervals during
the integration. The total signal comes from a linear fit through the measurements. This mode has the
advantage that the readout process can be interrupted at any time during the integration time and the samples
taken up to that moment are still available. The SUR mode is offered for the first time.
The LIR-mode is recommended if short, if eg individual images are required to avoid saturation of the
brightest sources in the field and is only applicable to broad-band imaging applications. The minimum DIT
is 2.5sec.
The SUR-mode can be used in combination with the newly developed active flexure compensation.
The latter allows for a more accurate correction of the flexure and is particularly useful if long individual
integrations are possible and/or necessary. It is recommended for narrow-band imaging in general and for
broad-band imaging of eg faint surface brightness features. A typical image taken in SUR-mode is 300sec
long and has 16 samples (20sec) in broad-band and 6 samples (60sec) in narrow-band filters.
For the majority of projects the individual images should be limited by photon noise. Tab. 1 shows the
counts per second of the sky background in the N30-camera for some broad-band and narrow-band filters.
Filter
K
Ks
H
J

Mean Sky Counts
(ADU/pixel/sec)
23.6
11.7
14.3
4.7

Filter

Mean Sky Counts
(ADU/pixel/sec)
Brγ
0.9
H2
0.6
Fe [II]
0.9
Pβ
0.4

Table 1: Sky background for a few broad-band and narrow-band filter in LUCI.
Please note that the LUCI detectors suffer from a strong persistence. You should thus plan observing
strategy and the number of hours requested accordingly. This may also include a sufficiently amount of sky
frames. Crosstalk may also be of a concern. You should not put your science target above the reference star
(in DETXY-coordinates) as its photometry may be affected by Crosstalk.

Requirements for using LUCI + FLAO
You need two stars for your programme. A guide star for the AGw which is required to point the
telescope and to collimate the mirrors and an AO reference star whose optical light is fed via a dichroic
into the FLAO system for adaptive optics correction. The patrol field for the former is identical to the one
for seeing-limited observations with LUCI. The reference star must be within a field of view of 2’ × 3’.
Fig. 1 shows a sketch of the fields where the two stars need to be. If sufficiently bright, your target can
be used as reference star. It can also be an AGN, we even closed the loop on a point source + underlying
nebulosity (Sy I NGC 2273).

Figure 1: Sketch of two patrol fields for your stars. The AGw patrol field is indicated in darkish green,
while the AO reference star patrol field is highlighted in blue. As you can see, the AO reference star can
well be off the 30” × 30” LUCI N30-camera FOV.
The closer your scientific target to the reference star is, the better the Strehl and thus image quality will
be. Note that the image quality delivered is also a function of wavelength. Fig. 2 shows the image quality
as a function of radial distance from the reference star.
The scripting tool for LUCI has already the diffraction-limited mode available. It allows you to select
both stars required. Note that the FLAO sensor registers some sort of R+I combined light from about 650
to 890 nm that needs to take into consideration when preparing your observations.
Overheads are decent. If all goes well, it typically takes 7min from the preset via collimation and closing
the loop at the FLAO system until collecting photons start.
Observations only make sense if it is clear and the ambient seeing is stable and below 1”. Thin but homogeneous cirrus may be acceptable if the reference star is sufficiently bright, at a cost of a lower correction.

Figure 2: Top left) Image quality as a function of distance from the reference star (R+I mag = 12.1, Bin=2)
on a 15min H-band image of M5. Up to 10” from the reference star the image quality is still well below
0.1” FWHM. Top right) Same as right but this time for J, H and Ks to show the drop of the image quality as
function of wavelength. Bottom) Image quality as a function of distance from the reference star (R+I mag
= 12.1, Bin=2) on a 1min H-band image of M5. Up to 30” from the reference star the image quality is still
below 0.3” FWHM.

What to expect
The FLAO system can operate in 4 modes depending on the brightness of the reference star. Tab. 2
summarizes the current configuration.
Bin Mag (lim)
1
9.8
2
13.4
3
14.4
4
16.0

Modes
400
153
66
36

Frequency [ Hz ]
900
400
200
100

Table 2: Typical AO-configuration for the 4 different bins as a function of the limiting magnitude of the
reference star. The brighter the reference star the higher the correction and hence the Strehl is.
As we are still in the commissioning phase, we can not give hard-coded Strehl-numbers as function of
ambient seeing and brightness of the Reference star. The best what we got so far was Strehl in excess of
65%. Expect diffraction-images when observing in Bin = 1 and almost close-to in Bin = 2. For Bin = 4, the
image quality delivered is still better than 0.2” FWHM.

Whom to contact
In case of questions for the preparation of the proposal you may sent an E-mail to:
LUCI-team: Jochen Heidt (jheidt@lsw.uni-heidelberg.de) for proposal
LBTO-SAs: Dave Thompson (sciops@lbto.org) for proposal
LBTO-AO: Doug Miller (dmiller@lbto.org) for FLAO
AO-Arcetri: Simone Esposito (esposito@arcetri.astro.it) for FLAO in italian
AO-Arcetri: Alfio Puglisi (puglisi@arcetri.astro.it) for FLAO in italian
AO-Arcetri: Enrico Pinna (pinna@arcetri.astro.it) for FLAO in italian

Images available for inspection
During our commissioning we took images of various objects, some of which might be of interest for
you for inspection for preparation of the proposal. These are: M5 (JHK), NGC 2273 (JHK), jet of 3C 273
(K), 3C 294 (K) and the halo of M82 (K). If interested, pls. drop an E-Mail to Jochen Heidt (jheidt@lsw.uniheidelberg.de).

