
 OPD, SOAR, Gemini – Brazil  2010-03-09

Gemini Queue OperationGemini Queue OperationGemini Queue OperationGemini Queue Operation

From Phase I to ArchiveFrom Phase I to ArchiveFrom Phase I to ArchiveFrom Phase I to Archive

 OPD, SOAR, Gemini – Brazil  
2010-03-09



 OPD, SOAR, Gemini – 
Brazil  2010-03-09

IntroductionIntroductionIntroductionIntroduction

 OPD, SOAR, Gemini – 
Brazil  2010-03-09

� Proposal preparation and submission – Phase I 
Tool
� Queue Construction – TAC/ITAC process
� Programme Definition – Observing Tool, 
NGO/Contact Scientist checks
� Programme execution – queue coordinator and 
staff observer
� Data distribution – data quality checks and 
Gemini Science Archive
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� PhaseI Tool 
�  Science justification
�  Instrument configuration
�  Target list
�  Technical Justification

�  ObsTime and Conditions are proxy for the actual 
metrics (S/N, depth, etc) 5 integrating for the 
requested time under the requested conditions will 
result in the requested metrics.

�  Observing time and worse possible condition 
constraints so the data will achieve proposed science 
goals

�   But… what do these condition constraints really 
mean?
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� There are four observing constraints:
�  Cloud cover Cloud cover Cloud cover Cloud cover (sky transparency)
�  Image quality Image quality Image quality Image quality (delivered EED)
�  Sky backgroundSky backgroundSky backgroundSky background
�  Water vapour content Water vapour content Water vapour content Water vapour content (sky transparency)

� Must also consider airmassairmassairmassairmass (zenith distance) as it 
affects some of the above.
� Some of those are wavelength dependent wavelength dependent wavelength dependent wavelength dependent (eg water 
vapour content).
� Given in percentilespercentilespercentilespercentiles: IQ =20%, 70%, 85%, Any
                                   CC=50%, 70%, 90%, Any
                                SB, WV = 20%, 50%, 80%, Any



 OPD, SOAR, Gemini – 
Brazil  2010-03-09

� The percentiles represent the frequency of occurrence 
(eg, 50% of the time is dark or SB=50)
� CC, IQ and WV are statistically defined: data from 
previous semesters indicate that 20% of the time the 
image quality in K is 0.35arcsec or better; or that 70% of 
the time we have thin cirrus/patchy clouds or better 
conditions.
� Conditions are highly seasonal. WV in Cerro Pachon is 
a factor of 2 higher during summer (Jan-Mar).
� So, statistically, we should have IQ=20 20% of the time 
during the semester, but may have none in a given 
month (or two, or three…)

Observing ConstraintsObserving ConstraintsObserving ConstraintsObserving Constraints
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� CC=50% CC=50% CC=50% CC=50% - photometric or cloudless 5 stable flux 
(usually monitored using the guide star counts).
� CC=70%CC=70%CC=70%CC=70% - patchy clouds. Transparent patches 
among thicker clouds and/or thin cirrus 5 variable 
flux, loss of transmission by 0.3mag relative to 
nominal extinction. In practice, 25% flux variation.
� CC=90%CC=90%CC=90%CC=90% - cloudy. All sky covered with clouds, 
transmission poorer by 2mag relative to nominal, and 
variable. Stable guiding may be dificult. Background 
too high for thermal IR.
� AnyAnyAnyAny – whatever else while we can still guide. For the 
ITCs, 3mag loss of transmission relative to nominal.
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Image QualityImage QualityImage QualityImage Quality
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� Values are for the telescope pointing at zenithtelescope pointing at zenithtelescope pointing at zenithtelescope pointing at zenith. So, 70% 
of the time the IQ=0.8˝ or better in I-band at zenith. 
� But if the target is at AM=1.5, delivered image quality 
for 70% is IQ=1.02IQ=1.02IQ=1.02IQ=1.02˝ or better
� Performance degradation is taken into account in the 
ITCs as a dependence of wavelength and airmassdependence of wavelength and airmassdependence of wavelength and airmassdependence of wavelength and airmass
� In the mid-IR, bins are defined as percent of the time 
IQ is within 10/20/50%  of the diffraction limit diffraction limit diffraction limit diffraction limit at 105m. 
� If programme requires absolute image quality, 
remember to take into account the elevation take into account the elevation take into account the elevation take into account the elevation when 
selecting the IQ bin or request an elevation constraint.
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� Sky transparency in thermal IR thermal IR thermal IR thermal IR (L,M and mid-IR).
� Atmospheric absorption is strongly wavelength 
dependent.
� ITCs use model transmission spectra model transmission spectra model transmission spectra model transmission spectra with 0.04nm 
resolution.
� Not relevant Not relevant Not relevant Not relevant in the optical!
� In the near-IR (JHK) only relevant between bands in 
lower resolution or if feature of interest near strong 
H2O band in higher resolution



 OPD, SOAR, Gemini – 
Brazil  2010-03-09

Sky BackgroundSky BackgroundSky BackgroundSky Background
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� In the optical, created by moonlight and zodiacal 
light.
� In the near-IR, by OH airglow and thermal 
background emission. It is colour dependent, but 
assumed constantassumed constantassumed constantassumed constant.
� Only relevant for optical observationsoptical observationsoptical observationsoptical observations.
� roughly speaking, Moon is below the horizon half the 
time in queue mode. Thus SB=50 is dark time.
� for queue scheduling purposes, the computed 
background on a given night takes into account 
relative position of target to the Moon, and the Moon 
phase.
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� Airmass restrictions Airmass restrictions Airmass restrictions Airmass restrictions must be clearly stated in PhaseI 
or will require approval from the corresponding site 
Head of Science Operations.
� Airmass/Elevation constraints are used to preserve delivered IQ 
or reduce atmospheric diffraction effects.
� ImprovingImprovingImprovingImproving constraint bins also require approval. 
Relaxing constraints do not (check your science!)
� Classical programmes with restrictive conditions are 
required to submit a backup programme and targets in 
case of poorer conditions, or time reverts to queue.
� Guide star brightness Guide star brightness Guide star brightness Guide star brightness must be appropriate for 
conditions.
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Time AllocationTime AllocationTime AllocationTime Allocation
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� Proposal preparation and submission – Phase I 
Tool
� Queue Construction – TAC/ITAC process
� Programme Definition – Observing Tool, 
NGO/Contact Scientist checks
� Programme execution – queue coordinator and 
staff observer
� Data distribution – data quality checks and 
Gemini Science Archive
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Time AllocationTime AllocationTime AllocationTime Allocation
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� National TACs review all submitted proposals for 
technical feasibility, then grade on science merit.
� The graded list is passed to the International TAC.
� ITAC “merges” the queue:

�  merging sequence: one programme per partner for a 

default of three hours (adjusted by imbalance)
�  cycle through the sequence as many times as needed until 
all time for each parter is allocated

�  available time for each condition constraint is updated after 
each allocation. When a bin runs out of time, all subsequent 
programmes requiring that constraint are skipped.
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Science BandsScience BandsScience BandsScience Bands
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� Scientific Ranking BandsScientific Ranking BandsScientific Ranking BandsScientific Ranking Bands: defined to be 0-30%, 30-60% and 
60-100% of the available queue time for each semester.
� At NTAC, classical time is subtracted, then boundaries defined 
at 30 and 60% of available time
� For a programme to be in Band 1, must be within the top within the top within the top within the top 25% 
of available queue time
� If a programme cannotcannotcannotcannot be in Band 3, must be in the top 55% 
of available queue time
� succesful programmes are given an unique ID, Phase II 
skeletons are created and distributed to PIs. 
� First issue affecting completion: RA distributionRA distributionRA distributionRA distribution.



 OPD, SOAR, Gemini – 
Brazil  2010-03-09

Programme DefinitionProgramme DefinitionProgramme DefinitionProgramme Definition
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� Proposal preparation and submission – Phase I 
Tool
� Queue Construction – TAC/ITAC process
� Programme Definition – Observing Tool, 
NGO/Contact Scientist checks
� Programme execution – queue coordinator and 
staff observer
� Data distribution – data quality checks and 
Gemini Science Archive
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Phase II beginsPhase II beginsPhase II beginsPhase II begins
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� Defining the observations: Observing Tool
� Observing constraints in the OT are the ones used to 
create the nightly plans/evaluate observability/ do the 
data quality assesment.
� Timing and elevation constraints can be defined for 
each separate observation.
� Observations are executed with minimal intervention 
by the observer:

�  instrument configuration and changes, offsets, 
calibrations within the sequence, exposure 
times are all read from the OT sequence and 
passed by software to instrument and telescope.
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Phase II processPhase II processPhase II processPhase II process
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� Very important to setup the programme correctly, so 
you get what you want, not just what you asked for.

�  Observations start at “PhaseII”, where the user can modify 

as needed
�  When set to For Review and stored, NGO is notified and will 
do the first round of checking. 

�  After some more interaction with user if needed, 
observations are set to For Activation and stored.

�  Gemini Contact Scientist is notified and will do the second 
round of checking. 

�  After repeating the process as needed, observations are set 
to Ready and made available to be scheduled in the queue.
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Phase II ChangesPhase II ChangesPhase II ChangesPhase II Changes
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� Once an observation is set to “Ready” it cannot be 
modified by the PI or NGO.
� However, no observation is totally frozen:

�  Minor changes (small changes in central 
wavelength, exposure times, filters) can be done 
by contacting the Gemini CS and the NGO so the 
programme can be set back to PhaseII

�  Major changes (improving condition constraints, 
change of targets) need approval by the Head of 
SciOps of the respective site.

� Programme can be fetched at any time from 
Observing Database to check on progress.
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FeedbackFeedbackFeedbackFeedback
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� Feedback on the data quality is welcome at any 
time, during and after the active semester. 
� Data have lifetime guarantee. 

�  If observation was taken under poorer 
conditions than requested or there were 
instrument/observational problems, contact 
NGO and Head of SciOps. 

�  After revision by the Observatory and 
agreement with NGO, programme will be 
reinserted in the queue within the same band 
as originally.
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Programme ExecutionProgramme ExecutionProgramme ExecutionProgramme Execution
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� Proposal preparation and submission – Phase I 
Tool
� Queue Construction – TAC/ITAC process
� Programme Definition – Observing Tool, 
NGO/Contact Scientist checks
� Programme execution – queue coordinator and 
staff observer
� Data distribution – data quality checks and 
Gemini Science Archive
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Queue executionQueue executionQueue executionQueue execution
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� All “Ready” observations are available from the 
observing database.
� Each observation has a weight defined by the SRB, 
observability window, PI priority, programme status 
(started or not), target of opportunity, etc.
� Completion rate requirements and goals endorsed Completion rate requirements and goals endorsed Completion rate requirements and goals endorsed Completion rate requirements and goals endorsed 
by the Gemini Board and the Operations Working by the Gemini Board and the Operations Working by the Gemini Board and the Operations Working by the Gemini Board and the Operations Working 
Group Group Group Group 
�    Focus on high completion of Band 1 & 2 programs
� Focus on delivery of useful datasets:

�  Complete started Band 2
�  Reach PI min or complete started Band 3
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Completion ratesCompletion ratesCompletion ratesCompletion rates
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� Requirements
�  Band 1: 90% 90% 90% 90% 
completion completion completion completion rate after 
rollover period

�  Band 2: 75% 75% 75% 75% 
completion completion completion completion rate 

�  Band 2: 85% of 85% of 85% of 85% of 
started started started started programs 
should have 75%75%75%75% of 
data taken

�  Band 3: 80% of 80% of 80% of 80% of 
started started started started programs 
should have 75%75%75%75% of PI 
defined minimumminimumminimumminimum data 
taken

� Goals
� Band 1: 100% 100% 100% 100% 
completion completion completion completion rate after 
rollover period

�  Band 2: 90% 90% 90% 90% 
completion completion completion completion rate 

�  Band 2: 100% of 100% of 100% of 100% of 
started started started started programs 
should have 75%75%75%75% of 
data taken

�  Band 3: 80% of started 80% of started 80% of started 80% of started 
programs should have 
100%100%100%100% of PI defined 
minimumminimumminimumminimum data taken

�  Band 3: 80% of started 80% of started 80% of started 80% of started 
programs should have 
75% of all data taken
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�Effective “queue management”: 
�  instrument availability (eg, MICHELLE and NIFS, 
TReCS and NICI) vs RA distribution.

�  instrument configuration changes, visibility of 
targets, RA oversubscription, weather 
seasonability, engineering shutdown, classical 
runs…

� Plans are generated for all combinations of condition 
constraints for every night.
� Match observations to conditions requested.
� Optimize use of the night.
� Poor weather programmes: open all semester

Queue ManagementQueue ManagementQueue ManagementQueue Management

 OPD, SOAR, Gemini – 
Brazil  2010-03-09



 OPD, SOAR, Gemini – 
Brazil  2010-03-09

Nightly PlansNightly PlansNightly PlansNightly Plans
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ObservingObservingObservingObserving

 OPD, SOAR, Gemini – 
Brazil  2010-03-09

� Staff observer every night, even during classical 
runs (revert to queue if conditions not appropriate 
and no backup programme defined).
� All available instruments may be scheduled during 
any single night.
� Change between instruments takes a couple of 
minutes.
� Rapid response for Target of Oportunity.
� Standard set of calibrations defined with the 
programme, and taken as part of observation or at 
the end of the night.
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VisitorsVisitorsVisitorsVisitors
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� User demand for classical time <10% 5 emphasis on 
optimizing queue operations. 
� Visitors in queue, particularly students with active 
programmes, are welcome and encouraged. 
� Gemini covers expenses of students at the summit, 
but not travel and boarding at base.
� Queue coordinator will attempt to schedule 
programme during visitor summit run.
� Execute own programme with full support and 
without risk of being “weathered out”!
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Data DistributionData DistributionData DistributionData Distribution
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� Proposal preparation and submission – Phase I 
Tool
� Queue Construction – TAC/ITAC process
� Programme Definition – Observing Tool, 
NGO/Contact Scientist checks
� Programme execution – queue coordinator and 
staff observer
� Data distribution – data quality checks and 
Gemini Science Archive
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Quality Quality Quality Quality 

AssesmentAssesmentAssesmentAssesment
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� By the observer during the night: inspection of 
calibrations (saturation/faint arcs and flats), check of 
data integrity, monitoring of weather conditions 
(seeing, cloud cover, sky background, water vapour).
� By the Data Analyst Specialist the next day: check 
instrument configuration, check IQ from the data 
when possible, check flux level when possible (CC). 
Check calibrations and request repeat of any that 
may be missing.
� Processing of GMOS pre-imaging – distributed to 
users for mask design.
� No general processing to check for achieved S/N. 
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Data DistributionData DistributionData DistributionData Distribution
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� “Raw” (not QA-ed) data are transferred to the 
Archive in real-time (as observation progresses).
� Transfer time varies between 2-10min (dependent 
on transfer speed between sites and CADC in Canada)
� Once data checked and properly flagged as PASS 
(charged) or USABLE (not charged), are re-transferred 
to the Archive with updated headers.
� Pre-imaging also distributed from the Archive, and 
users notified by e-mail.
� Once a week, new data are “packaged” and a 
notification sent to the Principal Contact. 
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Questions?Questions?Questions?Questions?
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The Gemini Science ArchiveThe Gemini Science ArchiveThe Gemini Science ArchiveThe Gemini Science Archive
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IntroductionIntroductionIntroductionIntroduction
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�Hosted by CADC in 
Victoria, Canada.
�Released September 2004
�Gemini North data from 
May 2000
�Gemini South data from 
October 2001
� E-transfer started October 
2005 – automatic transfer 
from sites to CADC.
�Active transfer from sites 
to archive as observation 
progresses.
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Data and ContentData and ContentData and ContentData and Content
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FITS  Science 473973

        Calibrations, 
other

682160

Logs 21787

Science Programmes 3022
GMOS N/S, NIRI 
and Phoenix 
observations 
dominate the 
collection in terms 
of individual 
pointings
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Data and ContentData and ContentData and ContentData and Content
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Data IngestionData IngestionData IngestionData Ingestion
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* As of Dec09

As of Dec 09:
�~7Tb of data
�~7Gb transferred 
per night per site
�1.27M FITS files
�Ratio of Public to 
proprietary science 
files is now 1.3
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Data DistributionData DistributionData DistributionData Distribution
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 During 2009

�451 distinct users
�920 registered 
users from 31 
countries
�Average delivery 
~9Gb/day
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Populating the Populating the Populating the Populating the 

databasedatabasedatabasedatabase
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� Database is populated with content of header keywords
� Header content is enforced from the time of ingestion – if a 
mandatory keyword is absent, the dataset is rejected until fixed
� Metadata related to individual observations is obtained from the 
Observing Tool – very little information is required to be added by 
the observer (environmental information in terms of realized 
percentiles, name of observer/SSA). 
� Instrument/telescope related information is passed directly from 
subsystems to Data Handling System
� Result in complete, stable header content. 
� Filename format is fixed and unique (S20100310S0001.fits)
� Each dataset is uniquely identified by a datalabel, containing the 
name of the programme (GN-2010A-Q-1-1-0001)
� Obslogs are automatically generated as observation progresses, 
and the observer can add comments, but not change content.
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Proprietary Data Proprietary Data Proprietary Data Proprietary Data 
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� Proprietary period 
18 months from 
date of observation
� CADC registration 
required
� Access through 
Phase II passkey
� Authorize other 
users without 
releasing Phase II 
key
� Download 
datasets any time 
or “packages” 
when available
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Proprietary data searchProprietary data searchProprietary data searchProprietary data search
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� Authorize user 
first
�Use proprietary 
data searches to 
enable access
�Science Catalog 
contains only 
sciencesciencesciencescience datasets – 
no calibrations
�Use General 
Catalog to search 
for calibrations
�Obslogs are 
proprietary until 
first dataset goes 
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�Search public datasets – science and general catalogues; observing 
logs, science programmes (public information); publications using 
Gemini data , linked to corresponding programmes; search for 
processed calibrations.
� Search science catalogue:  single form, constrain search by target 
(RA, Dec, name), observation (programme ID, date), instrument 
configuration.
� Search general catalogue: pre-defined forms for each instrument, 
or “any” instrument; can also create a search directly from different 
header keywords.
� Help is available on each field of the search pages
� Easier if sorting by date or original file name.
� Find publications associated with programmes. 

General  SearchesGeneral  SearchesGeneral  SearchesGeneral  Searches
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Future possibilities for Future possibilities for Future possibilities for Future possibilities for 

science usagescience usagescience usagescience usage
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� As of now, no processed data other than GMOS N/S pre-imaging
� Calibrations association needs to be improved. Mostly contained 
within the programme, but not easy to find when searching public 
data.  See Gemini page, linked from GSA Help menu.

� Publications database: simple way to find what has been done 
with the data. Dataset is linked to programme and programme to 
publications. 
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Gemini and CADCGemini and CADCGemini and CADCGemini and CADC
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� Canadian Virtual Observatory
� Common Archive Operational Environment

� CVO developed and hosted at CADC 
� A member of the International Virtual Observatory 
Alliance
� Goals

�  Publish data from collections
�  Contribute to IVOA development

� Activities
� Develop and implement data models and protocols
�  Transform data collections
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Gemini and CADCGemini and CADCGemini and CADCGemini and CADC
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� Canadian Virtual Observatory
� Common Archive Operational Environment

� Standardize the core of every archive
� A general purpose infrastructure to respond to 
evolving VO standards
� Commitment to convert all characterize-able data 
collections
� Retooling CADC from top to bottom
� Single query for all processed data
� JCMT, BLAST, MACHO, CFHT, HST done; Gemini and 
others: TBD
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End-to-end experiment End-to-end experiment End-to-end experiment End-to-end experiment 

with Phoenixwith Phoenixwith Phoenixwith Phoenix
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Future plans?Future plans?Future plans?Future plans?
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�  Pending contract/budget/resources:
�  Backwards compatibility work.
�  PI packaging replacement:

� Automatic association of calibration with 
science files;

� User configurable notification;
� File status: Downloaded, Never downloaded, 
Modified since last download.

�  CAOM, products and VO publication:
�  End-to-end experiment with GMOS imaging.

� Long range plan: input needed from user community – 
take your requests to the Gemini Science Committee!
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Questions?Questions?Questions?Questions?
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