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1. Document Scope

This document presents the rules of the observations to be performed in a queued service mode with the CFH12K camera. The
selection of the programs to be executed is based on these rules which will be implemented in the algorithm of the queue scheduling
software and applied by the queue observers.  This document does not present the details of the queue scheduler (see document
QSO-009 in preparation).  The rules described here only apply to queued observations with CFH12K; the case of MegaPrime will
be re-evaluated following the experience acquired with CFH12K and the introduction of the dedicated survey time.

2. Introduction, Objectives and Rules Overview

2.1 The Queued Observations: Selection Process

The main advantage of the queue mode is the capability to conduct programs under the sky conditions necessary to reach their
science goals.  Achieving this requires that an extensive selection process of the programs contained in the queue database is
taking place on a real-time basis.  Different methods can be developed to perform this selection:

1. An entirely automated and sophisticated algorithm selects the programs according to a set of complex rules and the actual sky
conditions, and creates the queue list of programs to be sequentially executed.  The human intervention is then minimized.

2. A queue scheduling software assists the observer in selecting the programs and creating a prioritized list from a set of basic
rules but the final decision is left to the observer.

3. The entire selection process if performed manually by the observing team by reviewing the programs and applying observing
rules.

For the QSO Project with CFH12K, we have selected the second option as the most relevant for our observation method.  The
introduction of a complex algorithm for the entire selection process does not seem appropriate, especially since the queue mode
will be first applied to only one instrument at CFHT. For instance, queue experiments at ESO have revealed that developing a
sophisticated algorithm for conducting queue observations was a difficult task for a ground-based telescope.  On the other hand,
since we estimate that approximately 10000 individual observations could be stored in the queue database for a given semester,
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it would be a severe difficulty to achieve an adequate selection without any help from a basic scheduling algorithm. As described
below, the option selected is based on the application of some basic observing rules for the selection process and training of the
observers in understanding and applying these rules.

2.1 The QSO Rules: Objectives

There are three main objectives (the “Golden Rules of QSO”) leading to the definition and application of the queue observing rules:

1. The observations should never be performed under worse sky conditions than the ones requested by the investigators during
the Phase II submission.

2. The selection process should optimize the total observing efficiency of the camera and the telescope.

3. A high level of completion for as many programs as possible is preferable to lower completeness for a larger number of
programs.

2.2 Rules Overview

The QSO rules are divided into three specific groups representing a chronological sequence of events during the observations and
resulting in the final selection of the observation blocks creating the queue:

1. Selection Rules: This is a first selection of the viable observing blocks stored in the database according to instrumental
constraints, sky constraints, actual sky conditions, completeness level, and the position of the objects.

2. Ordering Rules: This second step creates a prioritized list of observation blocks to be sequentially executed following the TAC
grades, ranking, and user’s priorities.

3. Human Filtering: The final step consists of the possibility for QSO observer to modify the queue list according to special
constraints like the focus sequences, calibration plan, etc.

3. Program Selection

The first phase consists in selecting viable programs according to the following hierarchical criteria:

1. Filter.  Only four filters at the time can be mounted in the CFH12K filter wheel.  This is the first severe constraint of the
viability of programs:

• No filter change is allowed during a QSO night to keep the observing efficiency as high as possible. Under exceptional
cases, for instance the possibility to finish a highly ranked program at the end of a QSO run, the observer has the
necessary authority to ask for a change of filter during the night.

• The filters to be mounted are selected prior to every observing night by the QSO coordinator after reviewing the
programs available in the database.

• The first selection of the observation blocks is done according to the list of filters mounted in the camera.

2. Sidereal Time. The second step consists in selection of all the observation blocks that contain targets that can be observed
during the night (or during a specific portion of the night). 
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• Unless specified during the Phase II submission, observations should be done with airmass values smaller than 1.5.

3. Image Quality.  The next step consists in selecting all the blocks that can be executed with the actual image quality (IQ). The
value of IQ is automatically evaluated from a NEO procedure at the beginning of the night and for each image obtained.

• As much as possible, images should not be obtained in worse IQ conditions than required.  The IQ measured should
not exceed the upper limit of the IQ band required by more than 10%.

• Images can be obtained in conditions better than required, if no observation blocks actually requesting these
conditions are available.

• For very bad IQ periods (>1.2”), the snapshot programs should be executed, unless other possibilities exist among
the ranked programs.

4. Sky Brightness. The next step consists in selecting all the blocks that can be executed within the actual sky brightness (SB).
The value of SB is automatically evaluated from a NEO procedure at the beginning of the night and for each image obtained.

• As much as possible, images should not be obtained with a worse SB than required.  The SB measured should not
exceed the upper limit of the IQ band required by more than 10%.

• Images can be obtained in conditions better than required, if no observation blocks actually requesting these
conditions are available.

5. Completeness. This step allows the observer to sort out the blocks according to the completeness level for their correspondent
programs. The completeness level is determined as the fraction of the I-time used to the I-time allocated by TAC. 

• The priority of the programs started is automatically increased compared to programs not started.  The weight is
higher when the completeness level becomes higher.

6. Solar Ephemeris. This step consists in sorting out all the observation blocks that can be executed in the time remaining for
astronomical observations before sunrise, if requested by the QSO observer. 

• At the end of the night, the I-time of the blocks selected must be shorter than the time remaining before the end of the
night.

7.  Moon Ephemeris. This step allows sorting out of all the observation blocks that can be executed before Moon rise or after Moon
set. The observer enters this constraint and all the blocks requiring the lowest sky brightness are selected if they can be executed
within the time available.

4. Prioritization

The second phase consists in obtaining a prioritized list of the observation blocks, previously selected, according to these main
criteria:

1. TAC Grade. All proposals are classified into three distinct grades, “must do” (A), “priority” (B), “best effort” (C).  All the
blocks selected will now be ordered according to this TAC Grade.

• The priority list is A, B and C followed by the snapshot programs.
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2. TAC Rank. TAC quantitatively ranks all programs within the Grade B and C classes.  Programs in these classes received a
quantitative absolute ranking by the QSO Team (see document QSO-005). The observation blocks are then ordered following
this ranking.

3. Target Position. All the observation blocks belonging to a common program are ordered according to the position of the
targets in the sky.

• The OBs within a program are ordered according to the target position, from smaller RA to larger RA and from smaller
Dec to larger Dec.

4. Priority. The investigators give a priority index (high, medium, and low) for each observation block.

• As much as possible, the observer will try to execute the blocks according to the priority index given by the investigators.

5. Human Filtering

The QSO observer will constantly review the queue list prepared using the above criteria.  However, it is sometimes very difficult
to order a set of observation blocks with, for example, specific time constraints. 

• The observer will be able to manipulate the prioritized list so that the observation blocks can be scheduled regarding to
heir requirements.  In particular, the observer will have the responsibility to insert the relevant pre-defined blocks used for the
calibration plan.
• The observer is not allowed to change the exposure times requested by the observer.  However, if a problem is suspected,
the QSO coordinator must be informed and contact with the investigators can be initiated.

6. Calibration Plan

An advantage of the queue mode is the possibility to share calibrations data (e.g. de-trend and astronomical) between different
programs, increasing telescope efficiency. The calibration plan, defined by the Elixir team, will be applied regularly through a QSO
run.

• The calibration plan has the highest priority among all the programs selected but not more than 5-10% of the night should be
used for the astronomical calibrations.

• A QSO run must not be completed without getting all the necessary calibrations for all the programs fully or partially executed
during the run.

7. Recycling of Programs

Completion of programs being a priority, it is expected that most Grade A programs will be completed during a given semester
and hopefully, the highest ranked programs for the Grade B as well. However, it is certain that not all programs stored in the
database will be completed.

• Programs started and at least 75% completed (but not fully completed), during the current semester may be completed
during the next contiguous semester at the discretion of the CFHT Director, feasibility and viability of the program. 
Otherwise, all uncompleted programs will be terminated at the end of each semester and will not be re-started until TAC again
reviews them. The programs can only be recycled once for the contiguous semester.
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• Programs not started by the end of the current semester will not be scheduled in any subsequent semester unless the
proposal is re-submitted to the TAC.

8. Monitoring

A main advantage of queue mode over the classical mode is the possibility to repeat observations without a given period of time.
The Phase II Tool offers the possibility to apply for such monitoring projects.

• When started, a monitoring project receives a higher priority so that the observations to be repeated can be performed within
the given timeframe period.

• The observer will always try to obtain the required number of observations for a given monitoring program. In case of other
constraints, the minimum number of observations defined by the investigators during the Phase II submission is the minimum
acceptable.

• In case of the impossibility to meet the above requirements, the observation blocks must be repeated until the conditions
required for meeting the science goals are achieved.

9. Target-Of-Opportunity (TOO)

The queue mode is perfectly adapted for target-of-opportunity programs.  As with the regular programs, these programs will
receive a grade and a rank from TAC or the CFHT Director.  For unanticipated TOO, it is expected that the program will receive
the highest priority among the programs available in the queue database.  In any case, these priority and rank will be subject to
the same selection process and prioritization than that of the other programs.


