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DUSEL Scientific Workshop

November 3-4

This is a working document to help the working group leaders in the preparation of the weekend discussions. It is much too detailed and preliminary for general distribution. 

You may however distribute the MREFC description and the Goals and Deliverables to your group.

A New Phase

With the selection  by NSF of Homestake as the site to study for  a potential Deep Underground Science and Engineering Laboratory (DUSEL) in the US, we are now entering a new phase, the preparation of a Major Research Equipment and Facility Construction (MREFC) proposal. In the present thinking, this proposal should include both the facility and the first suite of experiments (including the ones occurring during construction). 
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Figure 1: Various design stages of a MREFC according to NSF0738

The requirements of a MREFC has recently become much more specific and are described in:

 http://www.nsf.gov/pubs/2007/nsf0738/nsf0738.pdf.  Figure 1 gives a rapid synopsis.

The manner in which these requirements will be applied to the first suite of experiments is still under discussion and development. The input of the working groups will provide valuable input for such discussions within NSF. Our main task, in this workshop, is for the community to define as crisply as possible what constitutes the first suite of experiments, what resources are required to define and mount them, and how should the community organize itself for this effort.

Goals and Deliverables

We initially outlined five main goals (I regroup and rephrase slightly here the goals currently on the website)

· How to arrive at preliminary design reports of the first suite of experiments to be included in the MREFC proposal?  Input to the NSF Solicitation 4 selection process.

· What are the needs in terms of R&D before technical choices for major experiments can be made and to reduce technical and financial risks?

· What science and education & outreach do we do before DUSEL is ready? Use of existing national and international underground laboratories. Science opportunities at Homestake before the MREFC decision and during construction. 

· Is there further technical input to give to the S3 design? How will the Homestake design team continue receiving input from underground scientists as the facility and experiment designs evolve?
· What coordination mechanisms do we need (e.g., other underground sites, national labs, funding agencies and community)?

The deliverables we suggested (with mostly the disciplinary groups —A groups— in mind) were a white paper, about 5 pages: 

· Science (draft could be written beforehand) 1-2 pages

· Priority for first suite of experiments  1/2 page

· Roadmap (overall scale/scope, size of collaboration ,rough order of magnitude of equipment and staff costs + time frame,) 1 page

Including the science likely to be done before/during DUSEL at other facilities

· R&D needs 1/2 page

· How to arrive at realistic cost and schedules. 1/2 page

· E&O (beyond the standard aspects) 1/2 page

· How should the subfield organize itself for this new phase? What aspects of the S4 process are critical to this subfield?  What type of interaction do you need with the S3 design? 1 page.

This outline would probably have to be modified for the cross cutting groups (B groups— facility and management are somewhat special), where the focus may be  usually more on: 

· Scientific/E&O opportunities 1-2 pages

· How do we foster these aspects starting now: R&D, working groups, experimentation at existing sites etc. 1 page

· What is needed in the DUSEL facility to support these activities? 1/2 page

· Should this be included in the S4 process and how? ½ page.

These white papers will be open for comments for two weeks after the workshop and then submitted to the funding agencies and the S3 Homestake team. 

The NSF Program Officers may use such documents as input to the S4 definition, examples of “what is out there”, quantifying the needed level of S4 and R&D funding, establishing the overall scope/scale of the effort, the relative needs of the communities within the various disciplines/Directorates, etc. 

DOE and other agencies may be interested to see what is the interest and the plans of the community. 
This can also provide input to the reflection of national laboratories: how to position themselves in the whole game, and  how to help the university community, for instance by making available project design and management power, and by coordinating the DOE contributions.

The documents will also provide useful input for the S3 design to adapt the facility infrastructure to adequately support the science and engineering program as it develops.  They will update / complement the input given in the various previous workshops. 
Definition of the First Suite of Experiments

A first series of questions are relatively easy to answer: 

· What are the high priority experiments in the subfield? 

· What is their scientific scope, given the fact they will be operational  five to eight years from now (unless they are taking place during construction)

· How do they fit within a comprehensive roadmap: how are they qualitatively different what we can do today (e.g. by 2009)? How do they go further than the experiments planned for the 2010-2015 period (rough dates). How do they align with the roadmaps that various advisory committees in the field (e.g. NUSAG or DMSAG for neutrinos and dark matter) may have also started to define. This long term roadmap should include experiments experiments at other sites. How to factor in the design the experience gained with experiments operational  at other sites and at SUSEL in the period of DUSEL construction.

· What is the technical and financial scope? Approximate dimensions, size of the collaboration, equipment and staff costs, time scale.

You should try to start as much as possible from the technical documents (on www.DeepScience.org ). The difficulty you will probably have with your group is to be realistic: in our competitive world, we all tend to claim that our own experiment will do everything “in the next three years”, that its background will be negligible, its sensitivity revolutionary, and that it will be very cheap. It is obviously essential to speak about demonstrated performance and projected sensitivity and refrain from vague terminologies as “a ton scale experiment”.

 The other difficulty will be to define now what we want to do in 5 to 8 years from now. Many of our experiments depend on the results obtained or difficulties encountered by previous experiments. R&D is partially done at full scale by the previous generation experiment. In some cases, e.g. for the long baseline neutrinos, we need to know key parameters, before even embarking on the major enterprise (for neutrinos, 13)
The MREFC requirements

While the UC Berkeley/Homestake team is clearly well equipped to address the general facility requirements within the MREFC framework, the purpose of this workshop to focus the experimental community on the project design aspects required for the set of experiments chosen to be part of the first suite. 

We will receive some background information and clarification from Jon Kotcher and Mark Coles on Saturday morning. In principle, in order to go to the National Science Board, the project should successfully pass a Preliminary Design Review which will include a preliminary technical design, Work Breakdown Structure, cost and contigencies, schedule, management structure, risk assessment. Even a superficial look at the MREFC guidelines show that there are a number of questions to elucidate: what is a reasonable time scale, where can we find the resources needed and at what cost, and how the S4 process should be organized, both at the agency level and the subfield level.

Natural time scale?

What is a reasonnable time scale to arrive at a prelimary technical design ? If we want to make FY 2011, the Preliminary Design should be in by Feb 2009, which would mean compressing the first two columns of figure 1, into less than one year (we need at least 6 months for the S4 competition and review).  This is clearly very tight.

Moreover, for many of the physics experiments, such as Neutrinoless Double Beta Decay or Dark Matter, which, nearly everybody agrees, have very high priority and should be in the first suite, it is not clear yet what the preferred technologies are: what is the natural time scale for technology choice? How do we deal with this within the time scale available (e.g. proposing two large classes of complementary technologies and for each class have a technology choice made later in the project, with, this is where it is becoming difficult, proper account of this in the cost and schedule)

For geophysics, engineering and geomicrobiology experiments, the communities are even further from a project frame of mind. How do we help them, and the development of their research interests, adapt to this new culture?

How to address practically the MREFC requirements?

A second type of question is how can we practically complete a preliminary design of each of the first suite experiments with technical, financial and management components? What resources exist within the community , at national laboratories and the private sector to help with this project design and management? What is the price associated with those services? 

Process: Specific S4 requirements and  organization of the subfield. 
The working groups should also give input to the S4 process from the point of view of the subfield. For instance,

· How does this planning dovetail with the recommendations of community panels? 

· What are the most important criteria that S4 should include to make choices adapted to the scientific requirements of the subfield and its culture?

· For subfields where experiments are usually co-funded by NSF and another agency (e.g. DOE in nuclear/particle physics and astrophysics), how best to include this duality in the planning process?

· How best to postpone the choice of technologies to the last possible moment? How to generate a realistic cost and schedule, in these conditions?

The working groups may also want to discuss the organization needed in the subfield to arrive to this first suite of experiments within the shortest possible time scale. You may think of many models:

· At one extreme, we could have a competitive model where individual experiments with specific technology choices attempt to be approved for the first suite phase. This may look efficient in the short term, but may conflict with road maps already established by disciplinary panels and probably leads to fixing the technology too early. 

· At the other extreme, we could propose competing groups presenting their ideas about a comprehensive set of first suite of experiments (even ranging from Physics to Biology, Earth Science and Engineering), with technical choices either made now or incorporated at a latter stage.

· In the middle, we could think of a pre-competitive disciplinary alliance of most scientists involved in a particular subfield who could propose a process by which choices can be made competitively down the line, and agree about common technical requirements, cost envelopes and schedule parameters.

These are a bunch of very complex questions but we are exploring new territory and we should enlist the creativity of all involved.
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