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Webb Proposing Support Tools

All users of Webb will need to craft proposals that
describe their desired observations in sufficient detail
to permit the ultimate scheduling of the observations
once the proposals are accepted. Users of Hubble will
be familiar with APT, and a branch of APT to support
Webb observers is well along in development. In
addition, there are other tools that are being developed
to assist proposers in their observing requests. Here is
a brief outline of the tools we expect to provide before
the release of the first call for proposals in 2017.
(B. Blair)

James Webb Space Telescope Community Education

As Webb's Science and Operations Center, the Institute is 
responsible for helping to educate the scientific community about 
observatory performance and operations, as well as calibration 
plans and assisting the community in designing and 
implementing scientific programs. Webb's success is dependent 
on the scientific community's ability to effectively plan and 
execute observations. The Institute is offering a combination of 
live on-line webinars and in-person workshops during the period 
leading up to the GO Cycle 1 proposal deadline. (C. H. Chen)
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Webb Director’s Discretionary Early Release Science (DD-ERS)

To realize Webb’s full science potential, the scientific 
community must rapidly learn to use its sophisticated 
capabilities. To accelerate the process of discovery by 
the community and maximize the science productivity 
of the mission, the Institute, in consultation with the 
JWST Advisory Committee (JSTAC), has developed 
the DD-ERS program. (J. Lee)

Webb Director’s Discretionary Early Release Science (DD-ERS):
Frequently Asked Questions (FAQ)

Your frequently asked questions about the DD-ERS
answered here. (J. C. Lee & I. N. Reid)

Webb Science Instruments Overview

Webb offers a broad range of observing modes covering a wide 
wavelength range from the optical tothe mid-infrared (0.6 to 28.5 
microns), offering unprecedented photometric and spectroscopic 
performance to enable a broad range of astronomical science. The four 
Webb science instruments (NIRISS, NIRCam, NIRSpec, and MIRI) 
offer complimentary capabilities including multiple imaging and 
spectroscopic modes. (N. Lewis)
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The Proposal Submission Process and Scheduling Webb

For Webb, a single-stream process for proposal
submission has been adopted because maximizing the
scientific return from the telescope requires that the
community have the ability to utilize it as efficiently
as possible. One step in that process is minimizing the
time between proposal deadlines and the start of an
observing cycle. This optimizes the amount of Webb
data available at the time when the subsequent round
of proposals is written, thus guiding new Webb
observations. (A. Moro-Martín)

The Webb Science Timeline

Webb's launch may still be two years distant, but the
first opportunities to propose observing programs will
arrive much sooner. The Institute is developing on-line
resources and collaborating with other institutions to
organize a comprehensive set of workshops and
dedicated sessions at larger meetings, including the
summer and winter AAS meetings, focused on
providing the community with training to support
proposal preparation and submission. (I. N. Reid &
J. C. Lee)

The JWST Advisory Committee (JSTAC): Recommendations for
JWST Cycle 1 Proposals

An overview of the JSTAC's activities and recommendations over 
the seven years since the JSTAC was formed was in the 2016, 
Volume 33, Issue1 of the STScI Newsletter. A core aspect of its 
charge has guided the JSTAC's deliberations: advising the STScI 
Director on "maximizing JWST's scientific productivity" during 
its operational life. While the goal is clear, the issues that JSTAC 
has wrestled with during its twice-yearly meetings in pursuit of 
this goal have been numerous and complex. (G. Illingworth)
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Webb Proposing Support Tools

Bill Blair, wblair@stsci.edu

All users of Webb will need to craft proposals that describe their desired observations in sufficient detail to permit
the ultimate scheduling of the observations once the proposals are accepted. Users of Hubble will be familiar with
the Astronomer's ProPosAl tool (APT), which supports users performing this task. A branch of APT to support Webb
observers is well along in development and is available  for potential proposers to become familiar with it. In
addition to APT (described below), there are other tools that are being developed that are useful to proposers prior
to using APT, to assist them in preparing their observing requests. Here is a brief outline of the tools we expect to
provide before the release of the first call for proposals in 2017.

Webb exPosure time CAlCulAtor (ETC)—The ETC models the observatory and a specific instrument package by
constructing full three-dimensional astronomical scenes and "observes" them with a model instrument, producing
two-dimensional detector-plane products and methods for extracting signals, such as spectra or photometry. The
ETC will allow a user to experiment with various instrument configurations in order to assess whether they are
feasible, and then estimate how much exposure time will be required to complete the requested observations (see
Figure 1). Each proposer will create a private workbook that will contain their set of calculations for a variety of
instruments or configurations and will be able to share their workbook with Co-Is, establishing a collaborative
environment for pre-proposal work. Final calculations will form the basis for the information that will be
transferred to APT to specify requested observations and target acquisitions. The full Webb ETC application will
be released in January 2017.
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Figure 1: An example of the Webb ETC workbook GUI. All of the user's calculations for various instruments and configurations are available
within a user's "workbook" (upper left). The section at upper right permits building up a "scene" for a calculation, including setting of
background level and instrument setup, etc., and contains the "Calculate" button to generate a new calculation. The panel at lower left
provides a visual representation of the scene in various formats (detector, SNR, etc.), while the bottom middle panel can show summary plots
of a number of similar calculations for comparison. Reports and warnings are shown at lower right.

Webb tArget Visibility tool—The entire sky is available to Webb observations, but not all at the same time. APT will
provide a detailed assessment of the schedulability of proposed observations, but many users will find it to be a
significant time savings to understand the observability of a target prior to entering their proposal into APT. Any
targets needing observation at a particular time, time separation, aperture position angle on the sky, or aperture
position angle offset between observations may have significantly constrained visibility or even be unschedulable.
A basic target visibility tool will allow the user to perform a quick assessment of target visibility. A more
sophisticated GUI-based version will be available to support coronagraphic proposers who may have specific
concerns about the placement of companion planets and/or orientation of disks relative to instrumental features (see
Figure 2).
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Figure 2: A GUI-based tArget Visibility tool is being developed to help plan coronagraphy observations. In addition to visibility windows,

position-angle information as a function of time is also provided so a user can assess options for scheduling observations involving angular
offsets. If companions to a primary target are known, they can be entered and a second panel (not shown) will appear, allowing the user to see
where the companions lie with respect to instrument features such as occulting bars or four-quadrant phase mask quadrant boundaries as a
function of time. With this information in hand, the user can know how to proceed with detailed planning in APT.

WebbPSF—This tool is already available  and allows users to calculate and examine the Webb Point sPreAd FunCtion

(PSF) for a range of assumptions. This tool may be particularly useful for coronagraphic proposers, or for any other
situation where the PSF characteristics could affect the science. The engine behind the WebbPSF tool also is used
within the Webb ETC when generating scenes.

duPliCAtion CheCking—Users will be required to identify and justify any proposed observations that are duplications
or potential duplications with previous observations (and/or accepted and planned observations). Many users may
want to perform this check prior to crafting their proposals. To enable this, prior and planned observations will be
provided to the Mikulski Archive for Space Telescopes (MAST) in a form that even Cycle 1 proposers will be able
to check against Guaranteed Time Observer and/or Director's Discretionary–Early Release Science planned
observations. In addition, we anticipate that a tool within APT itself will provide the user with connectivity to
MAST to check their final proposal for duplications prior to submission.

Astronomer's ProPosAl tool (APT)—This is the parent tool that will be used to prepare and submit all proposals,
providing the detailed information for observation requests. It is the goal of the Webb APT to enable a single-
stream submission process by making it straightforward for users to enter complete or nearly complete observing
specifications for most proposals at the time of the initial submission. The Webb APT has a number of aspects that
are specific to Webb as well as some aspects that will look familiar to Hubble users. In reality, APT is a suite of
tools that get used together to formulate, check, and ultimately submit proposals.

To enable the single-stream proposal approach (discussed in the article by Amaya Moro-Martin in this same issue
of the Newsletter), the Webb APT has been developed with a concept called observation templates. Spitzer users
will be familiar with this concept. After the user chooses an instrument (say MIRI) and specifies a particular
"template" or observing mode (say Imaging), the GUI changes to show the user only those elements the user needs
to be concerned with for that template (see Figure 3). Pull-down menus show the available options for such things
as filters, gratings, or options for dithering, and tabs are provided for options such as Special Requirements or
Mosaic specification (as appropriate for a given template).
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Figure 3: An example GUI-view of the Webb APT Observing template in the current version of APT (24.3). Selecting an observation in the
form editor at left, the GUI allows the user to choose an instrument (in this example, MIRI) and "template" (in the case MIRI Imaging). Once
these two selections are made, the GUI adjusts to only show the information below that is relevant for that template. Note that a number of
tools similar to those available for the Hubble version of APT are also in the Webb version (see top bar of figure).

For Webb APT, it is important to understand some basic terminology and concepts that are used differently from
the Hubble version. Users specify observations of targets, using observation templates. Based on the inputs from
the user, APT decides whether the observation needs to be broken into multiple pieces called visits, and each visit
may involve one or more exposures on a target, which is controlled by the observation specification provided by
the user. It is important to understand that visits are the scheduling units used by the downstream scheduling
system, but observations are what the user specifies in APT.

After observations are specified in APT, the user can select one or more observations and activate the Visit Planner
(VP) aspect of APT. The VP looks at the actual schedulability of the potential observation, including not only the
visibility to the observatory over time but also whether guide stars are available versus time. Any errors found by
the VP need to be resolved prior to submission  and various diagnostic plots and other information is available to
the user (see Figure 4). Because APT handles so many of the scheduling complications behind the scenes, the APT
software applies various rules and assumptions for calculating the appropriate overheads and ultimately producing
a total resource estimate for the proposal. Once the entire set of observations has been specified and run through
the VP, a final accounting is done to remove unnecessary or redundant preliminary overheads and return a final
resource estimate for the proposal. This resource estimate is binding and is reported to the TAC panels as part of
the proposal assessment process.
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Figure 4: The background window shows the APT Visit planner in APT v.24.3. The selected observation came up with a red X, meaning this 
observation (a 12-visit mosaic) was unschedulable. In the foreground, a diagnostic plot shows the guide star (GS) availability for all 12 visits. 
Each visit has GSs, but by scanning up and down, one can see they don't all get GSs at the same time, which is why the observation comes 
back unschedulable as specified.

multi-objeCt sPeCtrogrAPh PlAnning tool (MPT)—This tool, integrated into APT, will allow users to plan NIRSpec 
Multi-Object Spectrograph observations using the Micro-Shutter Array (MSA). This is likely the most complex 
planning process for Webb. Proposals without existing target catalogs of sufficient astrometric accuracy will only 
be able to craft provisional programs (requesting the number of MSA configurations and exposure times) until they 
obtain pre-imaging catalogs from (for instance) NIRCam pre-imaging. The MPT is then used again to produce the 
specific set of observations to support the proposed science program.

AlAdin VisuAlizAtion tool—This tool, integrated into APT, allows users to see their proposed observations in context 
by projecting the relevant instrument fields of view onto the sky. Examples include verifying that the dither pattern 
specified in an observation really produces the desired effect, checking a proposed mosaic observation for its 
coverage of an extended source, or seeing the effect of various fixed position angles of a given instrument or field 
of view. Users are encouraged to experiment with this tool prior to detailed proposal planning.

APT help will be available in the form of documentation, use case examples, demonstration videos, and contextual 
help from within APT itself.

With a new observatory, new instruments, and new software, it will be important for everyone interested in 
proposing for Webb to invest the time and effort necessary to understand and use the proposing support tools. 
Scientists and developers at the Institute are working closely together to get these tools and the accompanying 
documentation in place to support the user community. Some of these tools are available in preliminary form 
already, while others will come online in the coming months. Stay tuned to future Newsletters for details on how 
and when you can access the various tools to begin the process of familiarizing yourself with them. The article by 
Christine Chen, in this same issue of the Newsletter, describes the different opportunities the Institute will be 
offering the community in terms of training on these proposal preparation tools.
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_________________

 Users can access the Webb portion of the tool simply by downloading and installing the current version of APT.
Open the APT GUI and select "New JWST proposal" from the "New Document" pull-down menu. The APT flight
build for Webb (supporting the GO Cycle 1 call for proposals) will be released in the spring of 2017. See the article
by Neil Reid, in this same issue of the Newsletter, for more information on the timeline of APT releases and calls
for proposals.

 https://jwst.stsci.edu/science-planning/performance-and-simulation-tools/psf-simulation-tool-webbpsf

 Proposals flagged with warnings by APT, rather than errors, will be allowed to be submitted.
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James Webb Space Telescope Community Education

Christine H. Chen, cchen@stsci.edu

The James Webb Space Telescope is NASA’s next flagship astrophysics mission. It is designed to revolutionize our
understanding of the four Webb science themes: (1) first light and reionization, (2) assembly of galaxies, (3) birth
of stars and protoplanetary systems, and (4) planets and the origins of life. Since Webb possesses an unprecedented
combination of sensitivity and angular resolution at infrared wavelengths, it is also expected to enable discovery
across many other areas of astrophysics. As the Science and Operations Center (SOC), the Institute is responsible
for helping to educate the scientific community about observatory performance and operations, as well as
calibration plans and assisting the community in designing and implementing scientific programs. Webb's success
is dependent on the scientific community's ability to effectively plan and execute observations.

The Institute is offering a combination of live on-line webinars and in-person workshops during the period leading
up to the GO Cycle 1 proposal deadline. Since not all astronomers are able to travel, all of the webinars and
workshops will be broadcast live, recorded, and archived on the web. The Institute plans to use Cisco's Webex

service to enable remote participation, allowing those remote viewers to ask questions and participate in
discussions. Webex supports up to 500 participants on the internet (with audio and video support) and another 500
participants on the phone (with audio support only).

Webinars

In January 2016, the Institute launched a webinar series to educate the community about all of the things that
prospective Webb users need to know (e.g., Webb capabilities, observation planning, proposal opportunities and
deadlines, software tools). The first set of webinars was tested with astronomers in southern California to gain
experience serving content to a remote audience and gather input about what astronomers want to know about
Webb. It included lectures from the Institute's Multi-Mission Project Scientist Jason Kalirai on "Preparing for
JWST" and from the NIRCam, NIRISS, NIRSpec, and MIRI Instrument Definition Teams that designed and built
the instruments. All of the lectures are archived and can be viewed online.

The Institute has set the webinar schedule for the fall, including talks on proposal opportunities (Director's
Discretionary Early Release Science program), specific observing modes (Imaging, Spectroscopy, Coronagraphy)
and calibration plans (Absolute Flux and Astrometric Calibration). The dates, times and connection information for

http://newsletter.stsci.edu/
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the webinars can be found on the webpage listed above. To receive announcements and reminders for the webinar
series, please send a blank e-mail to jwst_webinars-subscribe-request@maillist.stsci.edu. Subscribers will receive a
return e-mail including a link; prospective subscribers must click on the link to confirm their subscription. A link to
unsubscribe will be included in every announcement to the mailing list.

Workshops

The Institute is organizing and participating in nearly monthly workshops and conferences to prepare the
community for Webb's launch. Some events are focused on capabilities while others are focused on proposal and
planning and/or data analysis tools (see Table 1). Please check the Webb website for the current schedule of
events.

At the 229th AAS meeting in Grapevine, TX, the Institute will host a Webb Townhall meeting, offer a one-day data
analysis tools workshop, demonstrate proposal and planning tools software, and offer Genius Bar hours. The Webb
Townhall meeting will include presentations on the status of Webb, the ETC software, and the documentation
system. In addition, the Institute will announce the formal release of the ETC software. The data analysis tools
workshop will feature a mixture of presentations (e.g., describing ETC scripting in Python) and hands-on
opportunities (e.g., to develop Python notebooks analyzing simulated data). At the Institute booth, staff members
will demonstrate a preview of the APT software that will not be formally released until Spring 2017. Finally,
members of the community will be able to sign up for 30-minute "Ask an Expert" appointments. A list of staff
members, with a description their expertise and times that they are available, will be posted online prior to the
meeting.

The Institute is organizing five Proposal and Planning Workshops across the country for the general astronomical
community in support of the ERS and GO Cycle 1 Deadlines:

May 2017 at STScI (Baltimore, MD)
June 2017 at the 230th AAS Meeting (Austin, TX)
October 2017 at the 49th DPS Meeting (Provo, UT)
December 2017 at Caltech (Pasadena, CA)
January 2018 at the 231st AAS Meeting (National Harbor, MD)

Depending on length (one day versus three days), the workshops will include updates on mission status, timelines, 
and proposal opportunities; instruction and hands-on training using the ETC and APT; introduction to the other 
proposal and planning tools such as the Scheduling Tool and WebbPSF (the Webb point-spread-function 
simulation tool); and a brief overview on how to get started analyzing data once observations have been 
successfully obtained. In addition, the Institute will provide proposal and planning tools training at the upcoming 
"Science with the Hubble and JWST V" conference in Venice, Italy in March 2017 and the "Mastering the Science 
Instruments and the Observing Modes of JWST: Get Set" workshop (location TBD) in October 2017 to support the 
European community.

mailto:jwst_webinars-subscribe-request@maillist.stsci.edu
https://jwst.stsci.edu/events
https://jwst.stsci.edu/events
http://www.stsci.edu/~mperrin/software/webbpsf.html
http://www.stsci.edu/~mperrin/software/webbpsf.html
http://www.stsci.edu/~mperrin/software/webbpsf.html
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The Institute is also organizing a series of five topical science workshops:

JWST Nearby Galaxies Workshop (January 2017 in Pasadena, CA) Planning 
Transiting Exoplanet Science with JWST II (July 2017 at STScI)
Galaxies Throughout Cosmic Time with JWST (August 2017 at STScI) 
Observing Protoplanetary and Debris Disks with JWST (October 2017 at STScI) 
Planning Solar System Observations with JWST (November 2017 at STScI)

In November 2015, the Institute hosted the first such workshop, "Enabling Transiting Exoplanet Science with
JWST". The agenda included talks describing the current status of the field, challenges associated with transiting-
exoplanet observations, expectations for how each of the Webb instruments will perform, new observations that
Webb will enable, etc. The upcoming topical science workshops will be modeled on the 2015 Transiting Exoplanet
Workshop. Some of the material in the topical science workshops is expected to be generic (high-level observatory
overview, science policy, proposal opportunities, and high-level JDox, APT, and ETC overviews). Members of the
general community are invited to attend these sessions.

http://www.cvent.com/events/enabling-transiting-exoplanet-science-with-jwst/event-summary-122488a7d40e4953adc6dda02f02a643.aspx
http://www.cvent.com/events/enabling-transiting-exoplanet-science-with-jwst/event-summary-122488a7d40e4953adc6dda02f02a643.aspx
http://www.cvent.com/events/enabling-transiting-exoplanet-science-with-jwst/event-summary-122488a7d40e4953adc6dda02f02a643.aspx
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Webb Director’s Discretionary Early Release Science (DD-ERS)

Janice Lee, jlee@stsci.edu

The James Webb Space Telescope has been designed with an expected lifetime of 10 years, and minimum lifetime
of 5 years. To realize Webb’s full science potential over this timescale, the scientific community must rapidly learn
to use its sophisticated capabilities. To accelerate the process of discovery by the community, and maximize the
science productivity of the mission, the Institute, in consultation with the JWST Advisory Committee (JSTAC), has
developed the Director’s Discretionary Early Release Science (DD-ERS) program. Feedback collected through the
"Survey to Gauge Community Interest in an Early Release Science Program with JWST," which was open from
October 2015 to January 2016, also guided the program's development.

An overview of the program is provided here. Full details will be available in early January 2017, with the release
of the DD-ERS Call for Notices of Intent (NoIs) to Propose.

The overall goals of the DD-ERS program are to:

accelerate the diffusion of Webb know-how, and
expand early opportunities for the community to gain experience with Webb data and scientific analysis.

In service of these goals, DD-ERS proposals will be invited from the community, and selected for their potential to
aid researchers in learning to exploit the science capabilities of Webb early in its mission. The DD-ERS program
will provide open access to coherent suites of science observations soon after commissioning, as well as science-
enabling products developed from those observations. In particular, the DD-ERS program will help inform the
scientific and technical preparation of Cycle 2 General Observer (GO) proposals, which will be submitted seven
months after end of commissioning.

As such, DD-ERS projects are distinguished from standard GO investigations by the following key principles:

Projects must be substantive science demonstration programs that will provide representative datasets of
broad interest to researchers in major astrophysical sub-disciplines. The datasets will: facilitate the
preparation of Cycle 2 proposals; have lasting archival value; and be useful for purposes other than the
immediate goals of the project. Coherent investigations utilizing multiple observing modes are valued,
though not required.
Projects must design, create, and deliver science-enabling products to help the community learn to observe
effectively with Webb and analyze its data. The specific types of products are left to the proposing team’s

http://newsletter.stsci.edu/
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discretion. Each project must define a core team to be responsible for the timely delivery of such products
according to a proposed work plan. The timescale of an initial set of product deliveries must support the
preparation of Cycle 2 proposals. Projects will also participate in a set of four community briefings organized
by the Institute to help disseminate lessons-learned over the span of the program. To support preparatory
activities to accelerate the processing and analysis of data early in Cycle 1, we expect that funding for DD-
ERS teams will be available beginning October 2018.
Observations must be schedulable within the first 4–5 months of Cycle 1, and target lists must be flexible to
accommodate possible changes to the scheduled start of science observations.
Projects are encouraged to have teams with a range of representation in expertise and demographics of
community members within a given major sub-discipline. A project designed with input from a team
including members with a good cross-section of expertise helps ensure that the observations and products
will be of broad interest. A range of demographic representation (e.g., in seniority, gender, etc.) facilitates
the dissemination of Webb expertise through a more inclusive network, and promotes equitable participation
in Webb scientific discovery.
Both raw and pipeline-processed data will enter the public domain immediately after processing and
validation at the Institute; i.e., these data will have no proprietary time.

The Institute Director will make up to 500 hours of discretionary time available for ERS, and early resources are
allocated to support up to 15 teams. Proposals will be selected in research areas spanning the science themes of
Webb: first light and reionization; the assembly of galaxies; the birth of stars and proto-planetary systems; and
planets and the origin of life. A multi-disciplinary committee of experts will recommend a suite of proposals that
both fulfills the goals of the DD-ERS and makes optimal use of the available time for observation and funding.

Target of opportunity and pure-parallel observations will not be considered for the DD-ERS program, and should
instead be proposed for the Cycle 1 GO program. The inherent uncertainty in scheduling such observations is
inconsistent with the objective to provide the community open access to science data early in Cycle 1. In general,
investigations inconsistent with the goals and key principles of the DD-ERS program should be submitted in
response to subsequent GO Calls for Proposals.

DD-ERS proposals will be reviewed, selected, and publicized prior to the Cycle 1 GO deadline, and Archival
Research proposals based on DD-ERS observations will be permitted beginning in Cycle 1. To enable the Institute
to prepare for the proposal review, NoIs to propose for the DD-ERS program will be due on Friday, March 3, 2017
at 8:00 p.m. ET. NoIs are mandatory and only investigators who submit NoIs will be permitted to submit a full
proposal. Proposals are due on Friday, August 18, 2017 at 8:00 p.m. ET.



Webb Director’s Discretionary Early Release Science (DD-ERS): Frequently Asked Questions (FAQ) — STScI Newsletter

Webb Director’s Discretionary Early Release Science (DD-ERS):
Frequently Asked Questions (FAQ)

Janice Lee, jlee@stsci.edu, and I. Neill Reid, inr@stsci.edu

1. Why aren’t Director’s Discretionary Early Release Science (DD-ERS) programs selected as part of the
General Observer (GO) proposal process?

The overall goals of the DD-ERS program are to:

accelerate the diffusion of Webb know-how, and
expand early opportunities for the community to gain experience with Webb data and scientific analysis.

These goals will be achieved through the rapid release of observations, and the added-value products and tools to
be produced by selected DD-ERS teams. These goals are distinct from those of standard GO programs. Thus, the
requirements for DD-ERS proposals and the evaluation criteria to be used by the Time Allocation Committee are
also distinct. Evaluation of DD-ERS proposals is best served by a focused process that is separate from the GO
proposal review.

Additionally, DD-ERS programs will be selected in advance of the GO Cycle 1 deadline. This schedule enables
DD-ERS Astronomer's ProPosAl tool observation files and supporting documentation to be released in time to assist
the community with Cycle 1 proposal preparation. It also allows for Archival Research proposals based on
observations collected through the DD-ERS program to be developed and submitted beginning in Cycle 1.

2. Won't it be difficult to produce and deliver "science-enabling products" in time to inform Cycle 2
proposal preparation? What is meant by "science-enabling products" anyway?

The term "science-enabling product" is broadly defined to encompass documentation, software tools, processed
data and other resources that facilitate Webb science in the greater community.

All DD-ERS teams will be required to participate in community briefings organized by the Institute to share
experience and progress on observation planning, preparatory work, data analysis, and lessons learned. The
briefings will be held approximately twice yearly and will begin after program selection and will conclude after the
Cycle 2 deadline. The documentation and recorded talks produced as part of these briefings by DD-ERS teams
constitute one type of "science-enabling product," and the timely delivery of such products is straightforward.
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DD-ERS teams will also propose to develop and provide more traditional products (tools and processed data) that
will be most useful for the communities in their sub-disciplines. The specific types of products are left to the
proposing team's discretion. The Institute's current plan is to disburse funding beginning October 2018 to allow
DD-ERS teams to organize their processing and analysis pipelines in preparation for the receipt of data beginning
in about April 2019. It is up to each team to determine the types and level of products that will be feasible to
deliver in time to support community preparation of Cycle 2 proposals. It is expected that there will be multiple
deliveries with more advanced products provided over longer timescales. Proposals must describe such a data
products workplan and phased delivery schedule, and a core team that will be responsible for this activity.

3. Should DD-ERS teams be concerned about duplicating Guaranteed Time Observer (GTO) science?

Although GTO Cycle 1 observations cannot be duplicated, there are no such restrictions on areas of science.
Robust ERS programs involve science investigations that can be performed with a variety of different targets and
observations. The full set of Cycle 1 GTO observations will be released publicly no later than June 15, 2017, two
months before the ERS deadline.

4. Will proposal pressure play a role in the final selection process? Will sub-disciplines be at a disadvantage
if those communities collaborate extensively on a small number of proposals?

DD-ERS programs will not be awarded based on proposal pressure in a given sub-discipline. Instead, up to 15
programs will be selected to cover a range of science areas and key observing modes. Proposals that show a good
cross-section of community input and support will be favored.

5. Who will review DD-ERS proposals?

A multi-disciplinary committee of experts will recommend to the Institute Director a suite of proposals that both
fulfills the goals of the DD-ERS and makes optimal use of the available time for observation and funding.
Committee members will be selected from the US, ESA and Canadian astronomical communities. Proposals should
be written for a non-specialist astronomical audience.

6. What are the selection criteria for DD-ERS programs?

The following criteria will guide the selection of DD-ERS programs. Finalized policies will be published in the
DD-ERS Call for Proposals, to be released in early January 2017.

Extent to which the project will facilitate subsequent Webb observations, support broad-based research by
communities in major astrophysical sub-disciplines, and facilitate community understanding of Webb science
capabilities. Extent to which observations will be useful for purposes other than the immediate goals of the
project, and result in datasets with significant and lasting archival value.
Extent to which science-enabling products will be developed to enrich overall scientific return of the mission
and facilitate community understanding of Webb science capabilities.
Credibility of management plan for science, technical, and financial components of program. In particular, is
a core team identified to be responsible for timely delivery of proposed data products?
The scientific merit of the program; its significance to major astrophysical sub-disciplines, and to astronomy
in general.
A demonstration that the unique capabilities of Webb are required to achieve the science goals of the
program.
The overall technical merit of the proposal; likelihood of executing proposed workplan in a timely manner
based on technical considerations; feasibility for early execution of observations in Cycle 1; flexibility of
target selection to accommodate possible changes in start of Cycle 1 science observations.
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Webb Science Instruments Overview

Nikole Lewis, nlewis@stsci.edu

The James Webb Space Telescope offers a broad range of observing modes covering a wide wavelength range from
the optical to the mid-infrared (0.6 to 28.5 microns). These modes will offer unprecedented photometric and
spectroscopic performance to enable a broad range of astronomical science. The four Webb science instruments
(Near-InfraRed Imager and Slitless Spectrograph [NIRISS], Near InfraRed Camera [NIRCam], Near InfraRed
Spectrograph [NIRSpec], and Mid-Infrared Instrument [MIRI]) offer complimentary capabilities including
multiple imaging and spectroscopic modes. An overview of instrument coverage appears in Figure 1.

Figure 1. Overview of Webb Science Instrument wavelength coverage.

Imaging Modes

Standard Imaging

NIRCam has two modules, each with a field of view of 2.2 × 2.2 arcmin. Within each module, the light is split with
a dichroic and sent to a short-wavelength (0.6–2.3 microns) and a long-wavelength (2.4–5 microns) channel, which
observe simultaneously. The short-wavelength channel has a scale of 0.032 arcsec per pixel, which Nyquist
samples the PSF at 2 microns. The long-wavelength channel has a pixel scale of 0.065 arcsec. Each channel has a
selection of wide-, medium-, and narrow-band filters.

NIRISS is capable of imaging from 0.8 to 5 microns with a field of view of 2.2 × 2.2 arcmin. NIRCam is the
camera of choice for near-infrared imaging with Webb, since it has twice the field of view of NIRISS and obtains
"blue" and "red" images simultaneously. The NIRISS filter set closely match available NIRCam filters, which
enables NIRISS to increase the resultant sky coverage when used in parallel with NIRCam.

MIRI provides broad-band (R ∼ 5) imaging from 5 to 27 microns over a field of view of 74 × 113 arcsecs, with a
pixel scale of 0.11 arcsec.

http://newsletter.stsci.edu/
mailto:nlewis@stsci.edu
https://jwst.stsci.edu/instrumentation/niriss
https://jwst.stsci.edu/instrumentation/nircam
https://jwst.stsci.edu/instrumentation/nirspec
https://jwst.stsci.edu/instrumentation/miri
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Figure 2. Coverage detail for Webb imaging instrument modes.

Coronagraphy

For wavelengths between 1.7 and 5 microns, NIRCam has the capability to suppress the light from a bright target,
with several different choices of apodized occulters. The coronagraphic observing mode includes Lyot stops to
suppress the diffraction wings of the bright source, as well as neutral-density squares to allow accurate target
acquisition on bright targets. Inner working angles are ∼4–6 λ/D. A fiducial contrast ratio is 10  to 10  at
2 microns for a source separation of 1 arcsec.

For observations from 5–28 microns, MIRI has four individual coronagraphs, one of which is based on the classic
design of Lyot and three of which are based on four-quadrant phase masks (4QPMs). The classical Lyot
coronagraph places an occulting spot in the focal plane to block the light from a bright point source from entering
the instrument, resulting in an inner working angle of 2.1 arcsec. It is intended for observations at ∼23 microns.

The 4QPMs in MIRI use an optical element that retards the phase by π in two diagonally opposite quadrants. If a
monochromatic source is placed exactly at the center of the resulting four-quadrant phase mask, the rejection is
formally complete. Working with spectral bandpasses of ∼10%, the 4QPMs have inner working angles of 0.3–
0.5 arcsec, with contrasts in the range 10 –10  for a source separation of 1 arcsec.

-5 -6

–3 –4
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Aperture-Masking Interferometry

Through the use of a non-redundant aperture mask (NRM), NIRISS provides Webb's highest-resolution imaging.
The mask turns the full aperture of the telescope into an interferometric array such that each baseline (i.e., the
vector linking the centers of two holes) is unique and forms fringes with a unique spatial frequency in the image
plane. This observing capability is particularly useful for high-contrast imaging of sources around bright stars, as
well as for measuring the structural properties of the nuclei of galaxies and star clusters. The NRM is designed to
detect point sources that are separated by 0.1–0.5 arcsec with a brightness (contrast) ratio as small as 10 –10 .
The resolution provided by the longest baseline is ∼0.075 arcsec at 4.6 microns. The NRM is optimized for
observations through three medium-band filters from 3.5–5 microns, with observations possible as well through a
broad-band filter at 2.8 microns.

–4 –5

Spectroscopic Modes

Figure 3. Coverage detail for Webb spectroscopic modes.

Dispersers

NIRSpec has one R ∼ 100 prism, three R ∼ 1000 gratings, and three R ∼ 2700 gratings. The prism covers 0.6–
5.2 microns in one exposure or 1.0–5.2 microns with a long pass filter. The gratings are used in first order with four
long pass filters to observe ∼0.7–1.2, ∼1.0–1.8, ∼1.7–3.0, or ∼2.9–5.2 microns without second-order contamination.
Four exposures are required to cover 0.7–5.2 microns at R ∼ 1000 or R ∼ 2700.

NIRISS has two R ∼ 150 grisms that disperse in orthogonal directions and one R ∼ 700 cross-dispersed grism. The
R ∼ 150 grisms cover 0.8–2.8 microns. The cross-dispersed grism simultaneously covers 0.9–2.8 microns at
R ∼ 700 in first order and 0.6–1.4 microns at R ∼ 1400 in second order before orders start to merge at longer
wavelengths. One exposure is required to cover the full wavelength range with each disperser.

NIRCam has two R ∼ 1450 grisms, in the long-wave channel, with orthogonal orientations. A grism is used with a
broadband filter to observe 2.4–3.1, 2.4–4.0, 3.1–4.0, 3.9–4.3, or 3.9–5.0 microns. Two exposures are required to
cover the full 2.4–5.0 micron wavelength range. Simultaneous photometry in the short-wave channel can be
specified to complement long-wave channel grism observations.
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MIRI has one R ∼ 100 prism and twelve R ∼ 1500–3200 gratings that cover 5–29 microns. The prism covers 5–
12 microns in one exposure. Only three exposures are required to cover the full wavelength range at medium
spectral resolution because three dichroics are used to record spectra from four gratings simultaneously.

Single-Object Spectroscopy

Two instruments have slits that can be used to observe a single object, while blocking light from other objects in
the field of view. NIRSpec has five slits that can be used with any of the dispersers to observe a single object.
Three of these slits are 0.2 × 3.3 arcsec in size, one is a 0.4 × 3.65 arcsec slit, and there is a 1.6 × 1.6 arcsec square
aperture that is optimized for precise flux measurements of exoplanet host stars. MIRI has a 0.51 × 4.7 arcsec slit
that can be used with the R ∼ 100 prism.

Three instruments have slitless configurations that can be used to observe a relatively bright isolated source, such
as an exoplanet host star, without variable slit losses. The NIRISS cross-dispersed R ∼ 700 grism covers 0.6–2.8 in
one exposure. One NIRCam R ∼ 1450 grism covers 2.4–5.0 microns in two exposures. The MIRI R ∼ 100 prism
covers 5–12 microns in a single exposure. In all cases, contamination from neighboring objects may be an issue for
certain targets at certain telescope orientations.

Multi-Object Spectroscopy

NIRISS can obtain slitless spectra of all objects in the field of view using the two R ∼ 150 grisms with orthogonal
orientations and a direct image to facilitate spectral extraction. NIRCam has a similar capability at longer
wavelengths (2.4–5 microns) and much higher spectral resolution (R ∼ 1450, hence much longer spectra).

NIRSpec has a microshutter array (MSA) with a quarter million configurable shutters. These MSA shutters can be
opened in columns to form mini spectral slits on targets of interest. This allows multiplexing spectroscopy of
dozens to hundreds of targets, depending on target catalog density and observation selection constraints. Each
individual shutter is 0.2 × 0.46 arcsec. Because the cadence of shutters is fixed, objects will not all be centered in
their respective shutters. Observers will use a specialized tool to plan MSA observations. The MSA can be used
with any of the 7 NIRSpec dispersers, but at R ∼ 2700 spectra of objects near one edge of the field of view will be
truncated.

Integral Field Spectroscopy

Two instruments have integral field units (IFUs). The NIRSpec IFU has an image slicing design with 30 0.1 arcsec
slices that sample the 3 × 3 arcsec field of view. The NIRSpec IFU can be used with any of the 7 dispersers and is
optimized for three-dimensional imaging spectroscopy of spatially extended targets. The MIRI IFU feeds the
12 gratings four at a time using three dichroics. The field of view increases from about 4 × 4 arcsec at short
wavelength to about 8 × 8 arcsec at long wavelengths. The fields of view in each wavelength interval are nested.

Expected Performance

The Webb sensitivities reported in the plots below, in Figure 4, are the mission requirements: the minimum
performance required of each instrument. This is a conservative approach and the on-orbit performance may be
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better. Expected performance of the instruments will be released in the Webb flight EXPOSURE TIME CALCULATOR in 
January 2017. Sensitivities for other observatories are taken from instrument handbooks, online calculators, and 
published papers.

Figure 4. Webb instrument sensitivities.

For additional and most up-to-date information on Webb instruments, observing modes, and performance visit:
https://jwst.stsci.edu/instrumentation. A series of lectures and webinars regarding instrumentation and observing
capabilities is discussed in an article by Christine Chen in this Newsletter (vol. 33, issue 3).

https://jwst.stsci.edu/science-planning/performance-and-simulation-tools/exposure-time-calculator-etc
https://jwst.stsci.edu/instrumentation
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The Proposal Submission Process and Scheduling Webb

Amaya Moro-Martín, amaya@stsci.edu

For Webb, a single-stream process for proposal submission has been adopted because maximizing the scientific
return from the telescope requires that the community has the ability to utilize it as efficiently as possible. One step
in that process is minimizing the time between proposal deadlines  and the start of an observing cycle. This
optimizes the amount of Webb data available at the time when the subsequent round of proposals is written, thus
guiding new Webb observations.

1

2

We can achieve a faster turnaround if proposals can be scheduled for observing soon after they are recommended
by the Webb Telescope Allocation Committee (TAC) and accepted by the Institute Director, without requiring a
later Phase-II submission that includes the detailed observation plan. Under this single-stream process, most (but
not all) proposals must include sufficient information at submission to define the scheduling constraints for all
visits (each visit directed at a specific target). This includes specifying the science duration, which is the sum of the
individual exposure times for all the targets. Also specified will be the direct overhead duration, defined to be the
sum of the duration of the guide-star acquisitions; the target acquisitions; the time for any mechanism motions; the
small-angle maneuvers (SAMs) due to specified dithers or offsets; and the initial slew duration from a previous
visit.

The sooner that information is available, the sooner an initial Webb Long Range Plan (LRP) can be prepared,
combining all visits in all the accepted proposals in a way that resolves conflicts in the schedule, maximizes the
observing efficiency, minimizes the effect of detector persistence from prior exposures, and minimizes the build-up
of angular momentum. In addition to the direct overheads mentioned above, all proposals will be charged an
indirect Observatory overhead, which corresponds to 16% of the scheduling duration plus the slew duration, to
support operations—primarily calibration programs and maneuvers to dissipate excess angular momentum (see
Figure 1).

http://newsletter.stsci.edu/
mailto:amaya@stsci.edu
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Figure 1: Total time charged to a Webb observing program (Exp. = exposure time; GS Acq. = guide star acquisition; SAM = small angle
maneuvers).

Webb naturally lends itself to the single-stream approach, as was the case for Spitzer. For Webb, most observations
will be specified via the Astronomer's ProPosAl tool (APT), using pre-defined templates for individual instrument
modes. Observing time will be allocated in hours, not orbits; consequently, visits need to be specified a priori in
greater detail than for Hubble, regardless of the submission process. APT computes the direct and indirect
overheads for an observing program in a deterministic way for the direct overheads that occur within the confines
of a proposal’s visits, and in a statistical way for those that do not (namely the indirect Observatory overhead
mentioned above and the initial slew duration ). For Cycle 1, these statistical estimates are guided by a simulated
yearlong LRP constructed with the science programs in the Science Operations Design Reference Mission
(SODRM), covering the range and depth of science and calibration programs that Webb might carry out in the
Cycle. For Cycle 2, those parameters will be adjusted, based on the actual usage in Cycle 1.

3

Cycle 1 Preparation: Most Cycle 1 Webb GO programs will be required to include a full list of targets,
specifications of the observations (instruments, filters, exposure times, dithers, observational sequence) and all
user-requested scheduling constraints (including roll angle and other timing constraints); there will be exceptions
for complex programs (see below). The proposer must also carry out guide star and visibility checks, verifying that
the observations are schedulable given the specified constraints. However, the proposer may not choose specific
guide stars or exact scheduling windows, as the schedulers need flexibility to prepare the most efficient LRP. (See
the articles by Bill Blair and Christine Chen in this same issue of this Newsletter for a description of the planning
tools that will be available for proposal preparation and the training opportunities that will be offered to the
community).

In some cases, it may not be possible to fully determine whether a proposal is schedulable. This is the case, for
example, of Target of Opportunity (ToO) proposals, linked to an event that may occur at an unknown time (e.g.,
novae, supernovae, gamma-ray bursts, newly discovered comets, newly discovered transiting planets, etc.).

Proposals flagged with warnings in APT may be submitted and the technical issues will not be shared with the
TAC, as their recommendations are based on the scientific justification of the proposed observations. If accepted,
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the Institute will contact the Principal Investigator to address specific problems prior to scheduling the program.
Technical reviews will be carried out for all Cycle 1 programs and, in some cases, the program coordinator and
contact scientist may suggest changes to maximize efficiency. Modification requests initiated by the Principal
Investigator after the proposal’s acceptance—to better achieve the approved science goals or to accommodate
changes in instrument performance with respect to that expected at the time of the proposal submission—will have
to be approved by the Telescope Time Review Board (for GO programs), and by the Institute Director (for all
programs). All modifications need to be scientifically justified and have minimal impact on the LRP.

Exceptions to the single-stream approach in Cycle 1 will be made for programs for which this complete
specification is not possible (e.g., microshutter array [MSA] spectroscopy of targets identified from Webb pre-
imaging) or where this level of preparation places an exceptionally large burden on the proposers (e.g., large
mosaic imaging programs). In those circumstances, the proposal process will follow a two-phase approach, similar
to Hubble, where the full set of specifications will be provided quickly after acceptance. Regardless, the initial
submission of those proposals must include a complete target list and an estimate of the total time requested to
enable identification of scheduling windows as early as possible. This is particularly important for large programs
since they impose significant constraints on the LRP.

Duplications checking: The finalized versions of all accepted programs will be reviewed to ensure that the overall
observing plan is consistent with the TAC allocation. The programs will also be checked for duplications within
the same cycle, or with scheduled or completed observations from previous cycles. A complete list of Cycle 1 GTO
targets will be published by June 15, 2017 to allow ERS and GO proposers to carry out the required duplication
checks well ahead of their proposal deadlines. APT versions of GTO Cycle 1 programs will be available when the
Cycle 1 GO Call for Proposals is issued in November 2017. Duplications are not permitted, unless explicitly
recommended by the TAC. Duplications within approved proposals will be resolved following Institute and NASA
Webb policies.

Updates to the Webb LRP: The LRP will be updated periodically through the cycle to accommodate, for example,
NIRSpec MSA configuration updates that occur as pre-imaging is obtained, DDT Observations and ToO
Observations. Depending on the requested turnaround of the ToO observations, they might be considered
disruptive of the LRP and a limited number of those will be allowed per cycle. Fast turnaround ToOs, requiring
execution within a few days of triggering, will incur an additional overhead to account for the potential of having
to interrupt an executing visit in order to accommodate the ToO visits. Additional overheads will also be imposed
for time-critical observations (e.g., exoplanet transit observations) since those observations place severe constraints
on the schedule and are likely to decrease the observing efficiency by introducing "dead time" prior to their
execution.

Funding: As with previous NASA flagship/strategic missions, Webb will not only provide observations of superb
and unprecedented quality to a worldwide community of diverse demographics, but for US-based observers, it will
also be a source of significant funding to facilitate the resources needed for the analysis and publication of its
valuable data. In Cycle 1, a Financial Review Committee (FRC) will set the funding for each proposal. As with
Hubble, the FRC will review budgets and work plans submitted by the each proposer. In subsequent cycles, the aim
is to assign a base funding level for each US-based proposal to be calculated automatically using a formula derived
from the Cycle 1 allocations (with requests for additional funding subject to review and approval by the FRC). This
would lead to more rapid budget approval after proposal acceptance than is the current case for Hubble.
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_________________

I. Neill Reid describes the Webb timeline, including the deadlines of the different Webb observing opportunities,
in an article in this same issue of this Newsletter.

 The goal of the Director’s Discretionary Time Early Release Science (ERS) program, described in the article by
Janice Lee in this same issue of this Newsletter, is precisely to maximize the amount of Webb data available at the
time of the Cycle 2 deadline, when public non-proprietary Webb data will be extremely limited and its full
scientific impact will have just begun to be understood.

 Since visits are the primary scheduling unit, and since a given proposal’s visits may be interleaved with those
from other proposals and activities, the actual slew prior to each visit cannot be known a priori and needs to be
estimated statistically.

1

2

3

http://newsletter.stsci.edu/the-webb-science-timeline/
http://newsletter.stsci.edu/webb-directors-discretionary-early-release-science-dders/
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The Webb Science Timeline

I. Neill Reid, inr@stsci.edu, and Janice Lee, jlee@stsci.edu

NASA’s Great Observatories have flourished by providing an open forum for astronomers worldwide to propose
and execute science projects spanning a wide range of scales. Hubble, in particular, has supported 6,623
investigators from 49 US states and 37 countries over the past 26 years through either observing programs or
archival research, with over $750 million in funding for US investigators. NASA’s next Great Observatory, the
James Webb Space Telescope, is scheduled for launch in less than two years, in October 2018, and will continue
the tradition of democratizing access to high-impact science data.

Commissioning and EROs

Webb is a complex telescope with sophisticated instrumentation and a correspondingly extensive commissioning
program. The initial spacecraft (SC) commissioning occupies the 31 days following launch. During that time,
Webb transitions to a halo orbit at L2, the deployment is completed and various systems, including the science
instruments (SI), are powered up. The subsequent 3 months are devoted to commissioning the Optical Telescope
Element (OTE), i.e., aligning the mirrors. Once aligned, the science instruments are commissioned, culminating
with the execution of the NASA Early Release Observations (EROs)—observations of targets chosen to have a
wide public appeal, demonstrating the high-level capabilities of Webb instruments, but not chosen for award-
winning science potential. EROs should not be confused with the more extensive Early Release Science (ERS)
program outlined below. Substantive observations for instrumental calibration are unlikely to be obtained during
commissioning, but will be obtained throughout Cycle 1. The full commissioning phase is expected to be
completed within 180 days.

Observing Proposals

Webb observing programs will be scheduled against wall-clock time, including statistical components for slews and
observatory overheads such as calibration observations and momentum dumps. Up to 10% of each cycle will be
assigned to Director's Discretionary (DD) programs, with the Director's Discretionary Early Release Science (DD-
ERS) program accounting for the bulk of DD time allocated in Cycle 1 (see this Newsletter for an article on DD-

ERS by Janice Lee, and an accompanying Frequently Asked Questions article by Janice Lee and I. Neill Reid). As
with Hubble, the community may submit proposals for DD time throughout the cycle for follow-up observations of
transient phenomena. The remaining time in the first three cycles is divided between Guest Observer (GO)
programs and time allocated to Guaranteed Time Observers (GTOs): the Instrument Principal Investigators (PIs),
Interdisciplinary Scientists, the Telescope Scientist, and their teams in recognition of their contributions to
developing the Webb project over the past decade and a half. GTOs will receive 4,020 hours distributed over the
first three cycles, i.e., ∼16% of the time available during that period. GTO programs will likely account for ∼2,000
hours in Cycle 1, leaving at least 5,500 hours for GO programs. In comparison, Hubble offers ∼3,500 orbits or

∼3,100 hours of observing time in a typical cycle.

http://newsletter.stsci.edu/
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While Webb Cycle 1 science observations may not occur until approximately 6 months after launch, the planning
of those observations starts much earlier (Figure 1). The GTO Call for Proposals will be issued on January 6, 2017,
with the deadline for submitting Cycle 1 observing programs on April 1, 2017. The GTO Cycle 1 reserved
observations will be published no later than June 15, 2017. Neither ERS nor Cycle 1 GO programs may duplicate
those observations without an appropriate scientific justification, such as astrometric or photometric monitoring; a
duplicate observation is an observation of the same target using the same instrument mode with an on-target
exposure time within a factor of 4 of the previously scheduled observation. Similarly, Cycle 2 GTO programs may
not duplicate Cycle 1 GO observations without a specific justification. This restriction is not designed to "protect"
science programs, but to maximize the efficient use of Webb observing time.

Figure 1: Webb Cycle 1 proposal submission and review schedule.

The schedule for soliciting and reviewing DD-ERS programs is described in detail elsewhere in this Newsletter
issue (see the article on DD-ERS by Janice Lee, and an accompanying Frequently Asked Questions article by
Janice Lee and I. Neill Reid). In brief, proposers must submit a Notice of Intent, due on March 3, 2017; the
proposal deadline is August 18, 2017; and the TAC will meet to review the proposal in mid-October 2017. The
Call for Proposals for Cycle 1 GO programs will be issued on November 30, 2017, with the proposal deadline
currently scheduled for March 2, 2018. Files submitted via the ASTRONOMER'S PROPOSAL TOOL (APT) for accepted DD-
ERS programs and for GTO programs will be made available to the general community as templates to guide GO
submissions. GO proposals will be subject to peer review by the Telescope Allocation Committee, whose members
will be drawn from the general community maintaining appropriate representation from the USA, Canada, and
ESA countries. The TAC meeting will be held in mid-May 2018.

We anticipate structuring the Webb Cycle 1 GO proposal review in a manner similar to the current Hubble process.
The majority of the available time will be set aside for regular proposals reviewed by mirrored topical panels
covering broad subject areas, with the aim of achieving a balanced distribution in science areas. Those panels will
also review medium-scale proposals, with the time for those proposals drawn from a separate pool. Finally, Cycle 1
will provide an opportunity for the community to submit requests for Large and Treasury programs; a panel
comprising the panel chairs, at-large members, and the TAC Chair will review those proposals. We anticipate
setting aside more than ∼1,000 hours for Large/Treasury programs in Cycle 1, with the proportion of time devoted
to those programs increasing in future cycles.

Most Webb observations (GO and GTO) will have default exclusive access (proprietary) periods. Exceptions are
Large, Treasury, and DD programs, including the DD-ERS, where the default period will be zero. All GO and
GTO proposers have the option of requesting an exclusive access period that differs from the default; in the case of
GO programs, the TAC will adjudicate the justification for any such request.
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Figure 2: The Hubble and Webb proposal submission and review schedules for 2017 through 2020.

Coordination with Other Facilties

Joint proposals for Webb observations with other facilities will not be solicited in Cycle 1. However, the Hubble
proposal schedule is being adjusted to accommodate the Webb proposal process, and provide an opportunity for the
community to propose for Hubble observations that complement accepted Webb Cycle 1 programs. In recent years,
the Call for Hubble proposals has been issued in January, with the proposal deadline in April and the TAC meeting
in June. That cadence has the potential to produce destructive interference with the Webb Cycle 1 schedule in 2018.
To resolve this conflict, the Cycle 25 TAC, meeting in June 2017, will pre-allocate ∼40% of Cycle 26 programs;
the remainder of the Cycle 26 orbits will be allocated by a ∆TAC that will meet in September 2018. The Cycle 26
Call will be restricted to Medium and Large/Treasury programs, enabling proposals that complement accepted
Webb Cycle 1 programs. The Cycle 26 Mid-Cycle Call will provide an opportunity to propose smaller-scale
programs.

In summary, Webb's launch may still be two years distant, but the first opportunities to propose observing programs
will arrive much sooner. The Institute is developing on-line resources and collaborating with other institutions to
organize a comprehensive set of workshops and dedicated sessions at larger meetings, including the summer and
winter AAS meetings, focused on providing the community with training to support proposal preparation and

submission  (see adjacent Newsletter articles in this issue). We encourage the community to take advantage of 
those opportunities and fully exploit Webb's scientific capabilities.
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The JWST Advisory Committee (JSTAC): Recommendations for
JWST Cycle 1 Proposals

Garth Illingworth, gdi[at]ucolick.org

An overview of the JSTAC's activities and recommendations over the seven years since the JSTAC was formed
was in the 2016, Volume 33, Issue 1 of the STScI Newsletter. A core aspect of its charge has guided the JSTAC's
deliberations: advising the STScI Director on "maximizing JWST's scientific productivity" during its operational
life. While the goal is clear, the issues that JSTAC has wrestled with during its twice-yearly meetings in pursuit of
this goal have been numerous and complex.

One of these issues is the framework for the Cycle 1 Call for Proposals. The JSTAC conveyed its
recommendations regarding Cycle 1 proposals in its May 2016 letter to the STScI Director. The discussions about
the Cycle 1 Call have been interwoven with JSTAC discussions regarding the Early Release Science (ERS) Call for
Proposals and Observations. The ERS aspects, to be discussed in a separate letter to the Director, will be reported
in a later Newsletter article. This article draws extensively from the May 2016 letter on Cycle 1.

Cycle 1 options

The JSTAC’s discussion spanned a wide range of approaches for Cycle 1 proposals, many of which have been used
in the past by NASA’s Great Observatories. This prior experience with doing a call for proposals and executing the
selected proposals provides insight as to the effectiveness of the chosen model. Discussed were options for Cycle 1
proposals to:

1. consist largely, or even entirely, of Treasury/Legacy programs, as was the Spitzer first year approach;
2. have a distributed approach (e.g., for "small, medium, large"), with a community-driven or laissez-faire

balance;
3. have a distributed approach, as in (2.), but with some explicit encouragement towards particular program

size scales;
4. include very large science-focused programs akin to the Hubble "Key projects";
5. allow the consideration of very large proposals and/or large multi-cycle projects;
6. encourage proposers to focus on the four science areas (first light and reionization; assembly of galaxies;

birth of stars and protoplanetary systems; planets and origins of life) that have defined the scientific
objectives of JWST for policy-makers and the public.

http://newsletter.stsci.edu/
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Broad considerations

During these discussions, a number of other aspects also played a role in framing the committee's thinking.

Great Observatories experience

The JSTAC heard extensively about the various approaches used by the NASA’s Great Observatories for 
optimizing the science return from their TAC processes. In particular, these discussions covered the experience 
from Hubble regarding proposal program size and balance, the evolving approaches used by Chandra, as well as 
the Legacy program model used by Spitzer for the first cycle. The "real world" experience gained from the 
different approaches was valuable in helping JSTAC think about the ways to maximize the scientific return in 
Cycle 1.

Early Release Science (ERS) program

The development of a substantial ERS program was an important consideration (see the JSTAC letters regarding 
the ERS program—e.g., the 2014 ERS letter). Anticipated to cover a range of science topics that span the expected 
most-used modes of the instrument suite on JWST, the ERS program will provide insight into the performance of 
the instruments. This program will be carried out early in Cycle 1 to allow the community to become familiar with 
the instruments and modes of operation before the Cycle 2 Call for Proposals.

Proprietary Time

The length and applicability of the proprietary time was also a consideration. As noted in the first Newsletter 
article in issue 1 of this volume, and in the companion article in the next Newsletter issue, the length of the 
proprietary period will affect the science productivity of JWST. The JSTAC understands that Large, Treasury, and 
DD-time programs (e.g., ERS) will be open public datasets, following the current practice for Hubble and the other
NASA Great Observatories, and has recommended that all other GO datasets have a six-month proprietary period.
The recommendations regarding proposals in Cycle 1 were largely developed with the expectation that JWST will
have an approximately six-month proprietary period in Cycle 1 and beyond (see the April 2016
letter/presentation).

The Challenges of Selections in Cycle 1

The JSTAC recognized that Cycle 1 posed a particular challenge for establishing guidelines, since proposals will 
be selected pre-launch for a mission whose on-orbit performance, as well as the optimal analysis techniques, will 
still be unknown at the time the TAC meets. In particular, it is realistic to expect that JWST's Cycle 1 on-orbit 
performance, data quality, and calibrations will not be fully optimized. JWST's performance and data quality will 
improve with time until it fully meets, or even exceeds, its planned performance, but in the near-term, conservatism 
is needed in establishing guidelines for the Cycle 1 TAC at its pre-launch meeting.

Recommendations

With the above models and considerations in mind, the JSTAC developed its recommendations for the Cycle 1 
TAC program. These are taken directly from the JSTAC letter to ensure conformity:

1. JSTAC recommends that programs be "balanced" across the broad categories of small, medium, and large

https://jwst.stsci.edu/files/live/sites/jwst/files/home/science planning/jwst advisory committee (JSTAC)/_documents/JSTAC-Recommendations_ERS_CF.pdf
http://newsletter.stsci.edu/early-webb-history
http://newsletter.stsci.edu/early-webb-history
http://newsletter.stsci.edu/early-webb-history
http://newsletter.stsci.edu/jstac-proprietary-period
http://newsletter.stsci.edu/jstac-proprietary-period
http://newsletter.stsci.edu/jstac-proprietary-period
https://jwst.stsci.edu/files/live/sites/jwst/files/home/science%20planning/jwst%20advisory%20committee%20(JSTAC)/_documents/JSTAC-JWST_Proprietary_Time-Update.pdf
https://jwst.stsci.edu/files/live/sites/jwst/files/home/science%20planning/jwst%20advisory%20committee%20(JSTAC)/_documents/JSTAC-JWST_Proprietary_Time-Update.pdf
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programs, as per recent Great Observatory practice, with procedures to ensure that an appropriate balance is
obtained. JSTAC felt that the experience with the Great Observatories has proven that such balanced
approaches were scientifically productive and an effective scientific use of resource-intensive, observatory-
level space missions.

2. JSTAC recommends that very large programs should not be part of the baseline for Cycle 1. Such programs,
involving a huge investment of time (broadly discussed as being those requesting ∼500–1000 hours), were
seen by the JSTAC as unwise for selection before launch in Cycle 1, when the performance of the telescope
and its instruments have not been measured on-orbit.

3. JSTAC similarly recommends that large multi-cycle programs should not be part of the baseline for Cycle 1,
though well-justified smaller programs that require multi-cycle observations (transient, transit, or proper
motion programs) were considered by the JSTAC to be appropriate (possibly with additional review in
Cycle 2 to ensure viability once the performance characteristics of JWST are better known).

4. JSTAC recommends that "Key projects" should not be established for JWST. While JWST has a number of
high-level science objectives, the maturity and sophistication of the science community following many
years of NASA's Great Observatory science programs indicated to the JSTAC that such "directed" science
was not necessary.

Clarifications and further thoughts

JSTAC recognized that there were broad aspects of Cycle 1 (or the early cycles) that were particularly important
for the scientific success of JWST. These were noted by the JSTAC to address questions raised by the
recommendations.

Very Large Programs

While the JSTAC recommendations regarding very large programs and large multi-cycle programs are for Cycle 1
where the actual on-orbit performance of JWST and its instruments remains TBD, the situation will change for
subsequent Cycles. Such very large programs are expected to play a significant role in subsequent cycles once
JWST's on-orbit performance is established, and will contribute significantly to the scientific excellence of JWST,
as they have done for Hubble, Spitzer, and Chandra.

Proposal Size—Small Programs in Cycle 1

The JSTAC members and presenters noted a number of times in discussions about proposal size that JWST is so
powerful that much unique cutting-edge science can be done with short observations. While encouraging balance
across the small-medium-large categories was a clear recommendation from the JSTAC, the committee recognized
that an initial modest bias towards smaller programs might be a scientifically beneficial approach.

Foundational Aspects

In addition to their overall scientific merit, the JSTAC recommends that the Cycle 1 TAC include in their
assessment the foundational nature of the Cycle 1 programs and the JWST-unique observations and science that
they will subsequently enable. For example, imaging programs designed to return significant samples of targets for
spectroscopic follow-up could provide a valuable set of objects for later cycles, or programs that demonstrate new
science opportunities or observing capabilities could provide the basis for large programs in subsequent cycles
(including large multi-cycle programs). In a potentially limited-life mission, JSTAC noted that it is prudent to
establish datasets that are stepping-stones for subsequent major scientific investigations.

JWST's Science Themes

The widely espoused four science themes for JWST (first light and reionization; assembly of galaxies; birth of stars
and protoplanetary systems; planets and origins of life) have a special role in defining the science mission for
JWST for policy-makers and the public. In item (6.), under Cycle 1 options, the JSTAC considered whether
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proposals in these themes should get special consideration by the TAC. JSTAC decided not to recommend any
special guidance since we currently expect that, given the breadth of the four science goals, it is quite likely that the
community-selected ERS and Cycle 1 programs will cover those science areas to the satisfaction of all concerned.
But, if this is not the case, some guidance could be given by the Institute in subsequent cycles.

The JSTAC deliberations on this topic extended over many meetings, culminating in the JSTAC's May 2016
Cycle 1 letter. The excellent presentations from Institute staff and the very detailed discussions with those at the
Institute with extensive experience with the Hubble TAC process, greatly aided JSTAC in developing its
recommendations.

https://jwst.stsci.edu/files/live/sites/jwst/files/home/science%20planning/jwst%20advisory%20committee%20(JSTAC)/_documents/JSTAC-JWST_Proprietary_Time-Update.pdf
https://jwst.stsci.edu/files/live/sites/jwst/files/home/science%20planning/jwst%20advisory%20committee%20(JSTAC)/_documents/JSTAC-JWST_Proprietary_Time-Update.pdf
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