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- Introduction  
 
MegaPrime, and its wide field mosaic MegaCam, will be commissioned later this year at CFHT. It is planned that 
MegaPrime will be used exclusively in the Queued Service Observing (QSO) mode, starting in January 2003. 
Observations with MegaPrime will essentially follow the same procedure as with CFH12K: the proposal submission 
will be done in two steps (Phase 1 and Phase 2), the preparation of the queues made through the QSO Tools, and the 
observations executed via the Observing Tool by sequentially sending commands to NEO/TCS. However, there are 
some differences, of course, between both cameras. Among other things, requirements for the CFHTLS will 
necessitate the implementation of some new options. New dithering patterns will be necessary and pre-identification of 
guide stars has to be provided. This document presents the necessary modifications to be done to the Phase 2 Tool 
(PH2) and QSO Tool Suite for the proposal submission process and observations with MegaPrime.  
 
NOTE: Not all the details for the operations of MegaPrime are known at the time of writing. It is likely that more 
modifications will have to be implemented during the commissioning period. 
 
B. Modifications to PH2 
 
The Phase 2 Tool (PH2) will remain the main component for successful queue observations in the MegaPrime era. 
Although there are obvious differences between CFH12K and MegaPrime, the initial design of PH2 and the queue 
database for CFH12K so that these components are easily upgradeable for MegaPrime. Therefore, it is foreseen that 
PH2 will still function as it currently does for CFH12K but with the addition of some other options necessary for 
MegaPrime programs (e.g. CFHTLS). 
 
Probably the best way to present the modifications to PH2 is to go through all of the sections of the tool. Note that 
most forms already have the instrument name. 
 

1. Login Page 
 

No modifications needed. The UserID/password names related to the different components of the CFHLS will 
have to be identified as with normal QSO programs. That is, each CFHLS component should receive an 
individual UserID, password and RunID (I suggest that the last 3 digits of their RunID should be L01, L02 and 
L03, where “L” stands for Legacy), each component of the survey keeping the same information across the 
semesters. These components must have a specific person associated to them for the Phase 2 period: to have 
access to a component of the LS, you must know the UserID and password.  In other words, we should not 
have only one UserID for all the CFHLS components.  This is for the following reason: In PH2, the same 
UserID is only allowed to be logged in at one place at the same time so using only one UserID could result in 
conflicts between the different surveys during the Phase 2 period. These UserID should be identified by the 
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survey coordinators and transmitted to us. Preferably, the UserID should be related to the survey names and 
not individuals (surveys will stay, individuals will move), for instance, cfhls_ds, cfhls_ws, and cfhls_vw 
would be appropriate. 
 

2. Program Selection 
 

The page could include the name of the instrument associated with the program. It would be appropriate that 
the PI names for CFHLS programs to be “CFHLS”. Unfortunately, this is not possible with our system if we 
want to keep different UserID for the different components of the survey. We suggest PI names associated to 
the survey themselves e.g. CFHLS DS, CFHLS VW, CFHLS WS, so the common last name could be 
‘CFHLS’. The email address and physical address given should be for the relevant survey coordinators.  

 
3. Program Details 

 
No modifications needed. The CFHLS Agency should be Legacy (“L”) and will have to be added to the 
database. PI name for the CFHTLS should be CFHTLS VW, CFHTLS DS, and CFHTLS WS. 
 

4. Program Constraints 
 

Modifications: 
 
- Add the question: Does your program need time constraints? Options: “Yes”, “No”. (Please see help 
files or tutorial). 

 
- Add the question: Does your program need Relational Execution Link (REEL)? (Please, see help 
files or tutorial): Options “Yes”, “No”.  (Note: See details below for this option). 
 
- Add the following question: In case of failure of one of the CCD in the mosaic, indicate what option 
is preferable fro performing observations for your program (see Tutorial):  “Failed Peripheral CCD is 
Acceptable”; “Failed Central CCD is Acceptable”, “Failure of any CCD is not acceptable” 

 
- Should we still propose MEF or SPLIT for the data format?  It is our understanding that no option should be 
offered anymore because all the data will be distributed in MEF format. 

 
- Options for data distribution: should they be simplified? “Quick Access” as it is defined now (basically, 

sending the data by ftp) should remain but its implementation from DADS should be made automated as 
much as possible to simplify data distribution management.   The option “After each QSO run” should be 
justified as well. The 50% option should disappear.  

 
- Should we include something about the real time analysis system?   
 
- What’s the distribution target for CFHLS? We should add CADC to the list of targets for distribution in the 
pull down menu (“Alternate: CADC”) and fill up automatically the distribution address (not editable). 

 
5. Fixed Targets 

 
Required Modifications: 
 

1. Change the grid for Aladin according to MegaPrime mosaic geometry. It is probably preferable to not 
include the areas for the guiders at this point the guide star selection is not done through PH2. 
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2. Remove TFM?  Aladin can now be used for the same purpose. It would simplify the target table by 
doing so. 

 
3. New predefined pointings will be needed. Pointings are already associated with an instrument. No 

major DB modification. A priori, the pre-defined pointing offered for the central detectors only in 
MegaCam could be something like that: 

 

 
 
 

Note: The precise location of the optical axis is not known at the moment but should be adjusted to fall on one of 
the chip to facilitate pointing accuracy measurements. 
 
The table below gives the approximate offsets to be applied to the pointing from the optical axis reference so that 
the object is found at the P# as illustrated above: 
 

Pre-defined position Pointing Offset (RA) (‘:”) Pointing Offset (DEC)(‘:”) 
P1 00:00 00:00 
P2 -06:55 -06:08 
P3 00:00 -06:08 
P4 06:55 -06:08 
P5 -06:55 06:08 
P6 00:00 06:08 
P7 06:55 06:08 

 
 
6. User DPs 

 
The maximum range of the offset depends on the instrument. This will have to be defined later.  
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7. Instrument Configurations 
 

Necessary modifications: 
 

- List of filters:  u*,g’,r’,i’,z’  (to be updated when the other filters become available). Important: The 
names should be compatible with what is used for NEO. Note: Offer only the available filters for 2003A. 
Filters are already associated with an instrument. No major DB modification. 

 
- Binning: remove completely this option. 

 
- Dithering Patterns:  New pre-defined patterns will have to be offered. Radius options to be modified (will 

they make sense? If removed, how do we deal with multiple exposures without dithering?) Patterns are 
already associated with an instrument. No major DB modification. 

 
- Exposure time: minimum exposure time possible with MegaPrime is 1 second so a check will have to be 

made on this during the save procedure. 
 

- This page points to DIET so the link will have to be changed to point toward the new DIET for 
MegaPrime. 

 
8. Constraints 

 
-   This page points to DIET so the link will have to be changed to point toward the new DIET for 
MegaPrime. 
 

9. Observation Blocks 
 

A few modifications: 
 

- The first modification here is the overhead charged for the readout time. Actually, it is set at 60 seconds for 
CFH12K. This constant will have to be changed to 25 seconds for MegaPrime. This constant being stored in a 
separate table is instrument specific. 
 
- Accurate Pointing: This option should be removed. It is planned that telescope pointing will be corrected 

by the MegaPrime guiders using the pre-defined coordinates for the guide stars (see below). MegaPrime is 
too costly to spend time taking snapshots. 

 
- We should make the guiding option available for all PH2 users: For 2003A, we offer “sidereal, guiding”, 

“sidereal, no guiding”. 
 

10. Observation Groups 
 

Here, the main modifications are related to the time constraints/monitoring parameters.   
 

     - The minimum period for the monitoring is now one hour. 
 

- We need the option “Random” for monitoring OGs (i.e. 2002B Beaulieu program). If “Random” is 
selected, no period is requested (but number of iterations remain). For the period units, and add “weeks” 
and “months”. We can also add a “window” in percent for the period: 0%, 10%, 20%, 30%, and 50% (that 
is observation will be repeated at the “period +/- window” time scale 
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- To simplify the form as much as possible, columns for the time constraints should only appear if this 
option was selected in the program constraints form. 

 
- One of the components of the CFHTLS, the Very Wide Survey, will have very specific time constraint 

requirements.  It will be necessary to implement new options to simplify management of this program. The 
solution proposed here might also be very useful for other programs as well, including the Supernovae 
survey of the CFHTLS. NOTE: This option appears only if “yes” has been answered to the additional 
question discussed above for the Program Constraint form. 

 
The idea is to develop relational links between Observation Groups. Basically, a RElational Execution 
Link (REEL) serves the general purpose of defining precisely when an OG should be observed in relation 
to the execution of another one (the “reference”) within a given time constraint. For instance, a typical 
sequence of observation for the Very Wide Survey is illustrated below: 
 

 
 

In this case, this sequence represents the observations of one field but with different filters (different OGs) 
spread over a semester. The first iteration (top row) shows a monitoring OG with a period of 1hr.  If this 
observation is done and validated, the second OG is then performed during the next night or two. If this 
last OG is validated then, the last observation for this field is done 8 weeks later. 
 
We are covered for the first iteration on the fields by the monitoring parameters.  However, parameterized 
requirements for the second and third iterations are not implemented in our system and have to be done 
through general queue management (like we have done for the 2002B Petit program). On a large-scale, 
this management would be very difficult and lead to mistakes. So, it seems more effective to design a 
robust way to handle such a case in the database and let the tools do most of the work. 
 
So, what are needed here are three parameters: 1) A relational link between two OGs; 2) A time constraint 
or time scale for the execution of the following iteration(s); 3) A “Delta” window on the time constraint 
itself, in percent. Specifically, the following options should appear in each row of the OG table, if the 
REEL option has been selected in the Program Constraints form: 
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- A pull down menu, listing all the OGs defined. 
- The parameter t and its delta (as with the period) (e.g. 24 +/- 20%) 
- The units (hours, days, weeks). 

 
So, a table in the Db will link these OGs together and add the necessary information on the time constraint. 
There is an important technical issue here: the system will have to remove any links between OGs if a linked 
OG is involved in a PH2 removal transaction). 
 

11. Summary 
 

No modifications necessary. 
 

12. Helpdesk 
  

No modifications necessary. 
 

13. Logout 
 

No modifications necessary. 
 

14. Others 
 

The PH2 Tutorial and Help files will have to be modified accordingly. 
 

Release Date. It is planned that the January/February run will be spent on programs initially planed for the semester 
2002B.  Observations for 2003A would start in late February.  It means that the new version of PH2 for MegaPrime 
has to be made available for a Phase 2 period, starting at the latest on January 13, 2003. 
 
- QSO Tools Suite 
 
New options and functionality must be added to the QSO Tools for preparation and execution of the queues for 
MegaPrime observations.  Some modifications are relatively minor while others represent new developments to be 
integrated in the QSO Tools suite.  It is likely that additional modifications will be required as we go along with the 
observations. 
 
B.1. Queue Preparation Tool 
 

1. Query Form 
 
As explained above, there will not be very many differences between CFH12K and MegaPrime in the PH2 forms. So 
most of the information data stored in the database will remain the same as before. Since, most of the options in the 
pull down menus in the query form are defined from the database, selecting the appropriate instrument from the start 
with the tool will automatically defines the appropriate options. 
 
However, the introduction of the relational links (REEL) between the OGs requires a new query option. This option 
should be included in the query form, with the following algorithm for the query: 
 

? ? If the pull down menu specifies “Includes REEL”, the algorithm checks for all the existing REEL in 
the database. 

? ? If the OG “reference” is validated (that is, for instance, OG1 in the example above), the OG with the 
REEL is extracted. 
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? ? Check if t and its delta makes sense regarded to the execution date of OG “reference” and the actual 
data 

? ? If t and Delta t is ok, insert OG with the REEL in the queue. 
 
 
 
B.2. Guide Star Finder (Gustaf) 
 
As discussed before, it is necessary to fin d the guide stars in advance with MegaPrime.  The design of the guide star 
finder (Gustaf) will be discussed somewhere else (QSO-019).  This new tool will have to be integrated within the QSO 
Tool suite and called from an icon as with the other components.  
 
B.3. Observing Tool 
 
The major changes required for the Observing Tool mostly consist in modifications to the “breaker”: new dithering 
patterns, guide star acquisition, snapshots, and filter names.  It is planned that the breaker will now be done in the tool 
itself, not from the database.  Another document describes this major change. 
 
Changes for the breaker are not detailed here because they involve changes made to NEO among others.  A quick 
summary of what might be expected: 
 

? ? Dithering patterns will be done with individual offset commands (ocoords). 
? ? A prioritized list of guide stars will be sent with each offset command. 
? ? New names for the filters for MegaPrime 
? ? Instead of focus sequences, image quality assessment might be done through some special 1x1 binned image 

with small rasters.  A new type of exposure might be needed for that. 
 
 
B.4. Electronic Logbook 
 

1. Calibration Plan 
 
It is very likely that the algorithm for the creation of the photometric calibration OGs will have to be changed for 
MegaPrime. For instance, we might find out that including all of the filters within the same photometric OG leads to 
difficult management on the long term.  In fact, it will probably make more sense to create photometric OGs with only 
one filter at the time since a filter change might be too costly in time.  However, this is not obvious a priori because 
coming back to a target just to calibrate it might take longer due to other overheads (i.e. slewing, dome rotation, guide 
star acquisition).  If such a change is eventually needed, the query form for the calibration plan will have to include a 
filter selection as well. 
 

2. Monitoring Plan 
 
With MegaPrime, and the CFHLS in particular, monitoring observations or OGs with time constraints will be more 
frequent than in the past.  Also, with the implementation of the relational links, a close management of the 
observations will be necessary. As with the calibration plan, a monitoring plan tool integrated to the Electronic 
Logbook would be very useful.  However, the monitoring plan does not have to be as sophistiacted as the former 
because it is essentially a “high-level” planning tool. The calibration plan is much more complex because the status of 
the observations plays an important role in the query and queues can be created from it. Information to be displayed in 
such a monitoring plan tool would include: 
 

? ? Started monitoring OGs with the last date of execution and suggested execution time according to the period 
requested (if random observations is requested, no date is suggested). 
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? ? OGs involved in a REEL: Status, date of execution, and suggested date for the linked OGs. 
? ? OGs with specific time constraints (start and end dates). 

 
The following figure illustrates some of the main components of this monitoring plan and the possible query form: 
 

 
 
A few remarks: 
 

? ? The query form here is not complete and should include the semester, agency, etc.  
? ? Colums showed here are not exhaustive. Others to be included:  runID, status, iterations done, comments 

 
B.5. Statistics Tool 
 
It is necessary to expend the statistical tool available in the QSO Tools suite to facilitate the planning of the 
observations.  At this point, statistics can be extracted from several components: program viewer, statistical tool, TMT, 
electronic logbook. For instance, we need to be able to extract a bit more information from the PH2 database that is 
currently provided by the program viewer and TMT.  The tools provided by the TMT are very important because they 
can be extracted on a target position basis. 
 
The following possibilities of statistical analysis should be added to the current statistics tool available through the 
QSO Tool suite: 
 

? ? Extraction of image quality requested in PH2 (possible sorting by runID, filters, grade, Agency) 
? ? Extraction of sky background requested in PH2 (possible sorting by runID, filters, grade, Agency) 
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? ? Image quality measured vs image quality requested (upper limit) (sorting by filters, Agency, Grade) 
? ? Image quality measured vs image quality requested (lower limit) (sorting by filters, Agency, Grade) 
? ? Extraction of image quality measured (possible sorting by runID, filters, grade, Agency) 
? ? Extraction of image quality measured of given runID vs other QSO programs (sorting by Agency) 
? ? Photometric conditions: number of exposures validated with flag on versus flag off 

 
 
 
 
 


