




 

 
 

 

forms and the observing script generation.  The CSS team runs the data QA checks for each set of science observations 
executed successfully at the telescope and runs them through the data reduction pipelines.  All science data passing the 
QA check is transferred to the LMT Science Data Archive for delivery to PI teams.   The CSS team also tracks the 
project completeness and sends the QA summary reports to each PI team as the projects reach their key project 
milestones. 
 

 
Figure 3. Summary of LMT Helpdesk user support functions 

 

3. PROPOSAL HANDLING AND REVIEW 

 
Nominally, there is one proposal call issued annually to cover the observing period from September through August of 
the following year, although the period covered has been modified for different reasons during the past 3 seasons.  
Proposal calls are announced by email to the LMT user distribution list and through other common astronomy forums.  
The proposal submission process is identical for all members of the eligible scientific communities. 
 
The Hedwig proposal handling system hosts the proposal submission tool as well as much of the technical information, 
including the sensitivity calculators for all heterodyne instruments.  The TolTEC instrument with its distinct observing 
modes has its own Observing Planner for sensitivity and mapping speed calculations. 
 
The proposal review process is also identical for all member communities to ensure the best overall scientific excellence 
and operational efficiency and follows the flow outlined in Figure 4.  The LMT’s primary goal is to optimize the 
scientific impact, and proposal prioritization follows the scientific merit evaluated by external written “mail-in” reviews 
and the scientific expert panel reviews, utilizing the initial technical reviews by the observatory staff.  Both proposal 
writing and review processes are required to follow the now commonly adopted dual-anonymous guidelines to achieve 
transparency and inclusion.  The standard conflict of interest rules are also adopted, with one exception of easing the 
institutional conflicts by necessity.  The science panel review is organized by three broad areas: Milky Way, Nearby 
Universe, and Distant Universe. The membership of the science review panels (typically 6-8 members each) broadly 
reflects the fractional time of the partner communities.  A consensus review panel report is produced for each proposal 
by the primary and secondary reviewers, synthesizing the panel discussions and the “mail-in” written reviews (typically 
2 per proposal).  
 
Following the scientific review panel meetings, ranked lists of proposals are examined and adjusted by each user 
community reviews to reflect the programmatic priorities within each user community, such as promoting student thesis 
projects.  The final telescope time allocation is done using the revised ranked lists by the International Time Allocation 
Committee (ITAC), which has the authority to resolve any potential source conflicts.  Efforts are made to ensure that 
each partner community has access to its fair share of times in different weather conditions and LST ranges.  The final 

product of the proposal review is the prioritized list of observing queues for each partner community, which will be used 
by the observing queue manager during the observing season.  The final scheduling priority and the panel summary are 
sent to each PI, and the final review summary results are posted on the Observatory website. 
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All observing scripts must be in place before any service observing can begin, and the CSS team works with each 
approved proposal team to accomplish this by collecting completed Phase 2 forms that describe all telescope/instrument 
parameters or by collecting the observing script generated by the TolTEC Observation Planner (Figure 6).  All 
completed observing scripts are stored in a common directory in the telescope monitor and control computer. 
 
Nightly shift logs are generated automatically at the end of each observing session, and they are sent out by email to the 
queue manager (to update the project tracking database) and the CSS team (to trigger the QA process of the pipeline 
reduced data, as described below).  The CSS team updates the project tracking database if their QA process identifies 
any full or partial failure of observations. 
 

 
Figure 6. A screen shot of the TolTEC Observation Planner, which is a web based observing planning tool.  Users can 
explore different scanning parameters to optimize sensitivity and coverage, and it can generate a configuration file (for 

technical review) as well as an LMT observing script.  Adopting this framework for all other LMT instruments is 
currently under consideration. 

 

5. DATA REDUCTION PIPELINES AND QA PROCESS 

 
Computing resources are available at the telescope to conduct a quick-look, automatic pipeline reduction of all data, 
sufficient to assess data quality in real time.  Decisions on observing queues are taken by the on-site observers based on 
these quick-look “timely analysis products” (TAPs).  Both the TAPs and raw data files are immediately transferred via 
internet to the backup server located at the Basecamp and then to the data storage facility at UMass for full reduction. 
 
The full data reduction pipelines for all LMT instruments are run on the Unity high performance computing facility at 
UMass immediately following each observing session.  The CSS team then runs its QA processing on the full pipeline 
TAPs (Level 1 data products) and re-runs the pipeline after editing data and pipeline script parameters, as necessary.  
The pipeline reduction script generator is maintained on GitHub, and the pipeline scripts with full parameters and data 
flagging information are preserved along with the pipeline version and QA comments in a GitHub depot.   Assigning a 
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numerical QA grade to each dataset and transferring the reduction scripts, logs, and science ready data products (SRDPs) 
to the LMT Science Data Archive as Level 2 data products completes the QA processing by the CSS team. 
 
First successful observation of a new program triggers an email by the CSS team to the PI team, notifying the start of 
their project and an invitation to examine the TAPs and to consult their assigned support scientist.  Each PI is provided 
with a web link to their own project TAPs summary and a login credential.   The QA comments are added to the TAPs 
summary as the CSS team proceeds with the QA processing of subsequent new data sets, and the CSS team issues 
interim and final QA reports to the PI team at different stages of their observing program. 
 

 
Figure 7. LMT data reduction, QA process, and data in-take workflow (see Z. Ma poster paper) 

 

6. LMT SCIENCE DATA ARCHIVE 

 
A schematic summary of the LMT data reduction, QA process, and data intake into the LMT Dataverse is shown in 
Figure 7, and a full description of this process is presented by Zhiyuan Ma in a separate poster paper at this conference.  
Readers are invited to view this poster and the accompanying paper for further details. 
 
To offer a summary, the default pipeline processed data products (Level 1 SRDP) and the QA processed data products 
with QA grades (Level 2 SRDP) are ingested into the LMT Science Data Archive, which utilizes the LMT Dataverse 
framework.  New PI program data have a proprietorial period (typically 12 months after completing the QA review), and 
only PI team members with a login credential are allowed to access the data using a separate portal.  A web-based tool 
that can generate and run a revised pipeline reduction script is also currently under development, and this should serve as 
a way for PI teams to produce their own custom reductions using the Unity high performance computing facility.  All 
public data including archival PI data from previous seasons should be accessible through the LMT Dataverse interface. 
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