Trip report - Sandy to New Haven, Feb 10, 2003
One day visit. Met with Charles Bailyn, Michelle Buxton, Bing Zhao, and (more briefly) with Becca Winnick and Suzanne Tourtellotte.
1 Talking through current processes

· These notes are based on a one-two hour meeting with the SMARTS team in Yale, and watching Bing Zhao develop (and talk his way through) a single night of observing with photometric conditions.

· The scheduling and science monitoring for the SMARTS system (focusing on the 1.3 meter telescope with the ANDICAM camera) is primarily a manual process.

· At the telescope, local operators manually operate the telescope based on schedules developed and forwarded electronically from New Haven.   The operators also perform a quick look and some preliminary photometric analysis of the data and highlight in the nightly log instances where objects have a significant change in magnitude.

· The following descriptions are undoubtedly overly simplified as it is just a first cut at documenting the current processes.

1.1 Scheduling process

· Scheduling is done now by Bing (transitioned recently from Becca).  This early in the semester, there is excess time available as several scientists do not yet have their phase II observing requests completed.  This also means that the scheduling is fairly simple at the moment.

· The Phase II proposal is quite simple when compared with the complex system at STScI.  Since scheduling resources are scarcer than observing time, the paradigm is a bit different.  The preference is for observations to be generous in requests for exposure time if that will allow for a more fixed, less varying set of observations.

· From the Phase I proposals, additional special comments, and the Phase II proposals, Bing manually makes up a master list of the programs underway for the semester and what are primary vs secondary programs.  This master text file gets updated through the semester to reflect what observations have been completed.  

· From this master plan, Bing makes up a nightly list of desired ordered observations. Generally the previous night’s slate of observations is used as a template and Bing cuts and pastes from it and the master plan to generate the new night’s set of observations.  The observations are ordered so that they will naturally follow the earth’s rotation.   In this nightly schedule, first observations supporting primary programs are scheduled.  Once the primary observations are scheduled, secondary observations are inserted as the schedule can accommodate them.  The currently actual observation logs do NOT flag/track primary vs secondary science well, the SMARTS team is working of correcting this.
· Bing uses an ‘awk’ script called “obstime” that take the list of observations and pulls in from a website (http://www.astronomy.ohio-state.edu/ANDICAM/Cal/) the scheduled sun rise/set times, moon rise/set times, and calculates overhead times, .  It returns a table showing likely start and end time of each observation, the proximity of the target to the moon, and the altitude of the target.

· Bing then tweaks the schedule adding “blank time” to optimize the schedule so that the targets are high in the sky.  Bing look at the zenith angle, converts angle into time and adds the appropriate time.  Bing also makes sure that the angle of the object relative to the moon is acceptable (over 10 degrees away if the moon is up). 

· Once the schedule is set up for the “primary” science programs, Bing goes back through and adds observations from secondary science programs as time is available.

· Bing develops two observing schedules for each night of observing and forwards them on to the observatory.  The first for a night with photometric conditions and the second for nights with non-photometric conditions.

1.2 Observing processes

· All the pointing and operations of the telescope are currently manual.  Since labor is fairly cheap and reliable in Chile there is currently little incentive to mechanize/automate the physical observing process.

· The operators on the mountain begin the nights with calibration flats.  They make a determination as to whether or not conditions are photometric, and then they execute the schedule provided by Bing.

· After each observation is made, the operators do some quick and rough preliminary photometrics using IRAF and annotate the nightly log with observations showing unusual magnitude variations.

· The nightly logs as well as operators comments are stored electronically and are emailed out to subscribers to relevant SMARTS listservs and are available on the web.

1.3 Data Archive, Delivery, and Analysis

· On the mountain, CD-based physical backups of the observation data is kept.

· There is also a new high-speed link that is allowing reasonable reliable and successful transfer of the observing data from the observatory to Yale on a daily basis.  This transfer process is new and still involves a great deal of manual oversight and intervention.

· The phase II plan does not have a structured way for observers to request certain observing frequencies or criteria for changing that frequency.  They must identify changes in their targets and contact Bing/Michelle with requests to change their observing strategy.

· Current phase II also does not distinguish between primary science programs, secondary (to run when excess time is available) and/or targets of opportunity.  

· The data processing pipeline is also largely manual, several scripts exist, but currently the scripts are fired manually, and often are tweaked when expected calibration files are missing.

· Updated web references: http://www.astronomy.ohio-state.edu/ANDICAM/
2 Potential “high impact” projects

2.1 Automate a process to perform the initial photometric/science goal checks

· The first pass view of the data that the onsite operators perform.  Some basic IRAF processing to look for magnitude variances in just completed images.

· If we automate that and establish a “goal” to notify interested parties automatically of magnitude variances.  This would be a very simple goal identifier that would be valuable for the observers, and provide a simple prototype for setting up the data access/processing framework for initial looks at the data.

· This would also be useful for identifying GRB where the desired reaction time is quite fast.

· Challenges: avoiding false positives due to cosmic rays and other anomalies.

2.2 Provide some basic tools to help automate the currently manual process creating the daily schedule.  

· This will be needed in order to implement any recommended changes of the schedule.  A programmable schedule will need to be there if we are to have SGM fire schedule change requests. 

· Challenge: providing a tool quickly that doesn’t re-invent wheels and doesn’t become a “labor sink”, yet one that will still be useful to both SMARTS and SGM.
· Research note: Charles mentioned the struggles that WIYN experienced with queue scheduling where balancing priorities was unsuccessful.

· See evolving Detail Plan for proposals, specs and status of needed tool suite.

