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Report of the DOE Office of High Energy Physics 

Review of KIPAC

January 29-30, 2007

Introduction

The DOE Office of High Energy Physics convened an external committee to carry out an on-site review of the Kavli Institute for Particle Astrophysics and Cosmology (KIPAC) at SLAC and Stanford on January 29 and 30, 2007. This document constitutes the summary report of the review committee. The committee members were Drs. Brenna Flaugher, Timothy McKay, Nicholas Suntzeff, Martin White, and Joshua Frieman (Chair). Representing DOE were Drs. John Kogut, P.K. Williams, and Kathy Turner. Over the course of two days, the committee heard a series of presentations on KIPAC, its history, its place within and relationship to SLAC and Stanford, its management practices, its personnel, and its on-going science program. The committee was also provided with additional documentation, including the December 2006 report of the KIPAC Visiting Committee, the FY06 particle astrophysics progress report to the DOE, and a subsequent document describing the evaluation process for particle astrophysics projects at SLAC. On the morning of the second day of the review, which was held on the Stanford campus, KIPAC and SLAC management presented detailed responses to a list of questions that the committee had formulated at the end of the first day. In addition, the committee had a chance to interact informally with some of the junior members of KIPAC. These presentations, documentation, and conversations form the basis of the review committee’s evaluation. 

Charge and Scope of the Review

The charge to KIPAC for the review was provided in the letter of January 12, 2007 from Dr. Robin Staffin to Dr. Persis Drell. At the outset of the review, the committee was asked to address a series of questions about the KIPAC program. Those questions are listed below; the answers to those questions constitute the bulk of the committee’s report. 

1) Does KIPAC have a coherent program of and plan for HEP-consonant efforts in particle astrophysics?

2) Is that program well managed and well served by the KIPAC structure?  

3) Is that program sufficiently well integrated with the overall HEP program at SLAC? 

4) How does the campus/SLAC split impact the program and the above goals? 

5) Are the HEP-consonant efforts of KIPAC sufficiently clearly delineated from the non-HEP efforts that the DOE can clearly evaluate its investment?
6) Is KIPAC on the right track to do outstanding work in and serve the needs of the particle astrophysics community?  

7) Does KIPAC have the right balance of HEP efforts? 

8) As it evolves, what possible areas of concern should KIPAC address? 

1) Does KIPAC have a coherent program of and plan for HEP-consonant efforts in particle astrophysics?

The committee saw clear evidence that strategic planning is being carried out responsibly both by laboratory management and within KIPAC. Strategic planning involves consideration of both personnel and projects. 

On the personnel side, KIPAC has been aggressive in hiring junior faculty/staff as well as a very substantial cadre of 18 postdocs, many of whom are supported by other sources. In both categories, the emphasis has been on excellent quality as opposed to programmatic considerations. The committee felt that this has been the right approach, since it has enabled the Institute to attract young researchers of outstanding quality and allowed it to `hit the ground running’ with an active research program. As the program matures, KIPAC management will need to give careful consideration to the future balance of programmatic vs. non-programmatic hires. Programmatic hires will clearly be necessary for KIPAC to play a leadership role in the large projects it is involved in (e.g., GLAST, LSST), and they are already taking place. At the same time, maintaining a number of non-programmatic postdoc slots will allow the Institute to continue to attract first-rate talent, since the associated freedom is often attractive to the most talented researchers. The second aspect of personnel planning involves internal migration of staff within the laboratory. The committee was presented with charts showing the growth to date of the particle astrophysics effort and its anticipated growth over the next few years. While the effort has grown dramatically in recent years, it is clear that that level of growth cannot be sustained, and the forecasts show an approach to more of a steady state. 

On the project side, laboratory management presented their procedure for evaluating potential Particle Astrophysics projects; subsequent to the review, we received a document describing and clarifying this process from Persis Drell (dated 2/28/07). The criteria used for evaluating new projects are scientific excellence, relevance to high energy physics, compatibility with SLAC core competencies, and the potential involvement of the SLAC user community under SLAC stewardship. The document also lays out the procedure followed by KIPAC and lab management for carrying out these evaluations. This process starts with KIPAC management (Roger Blandford, as Assistant Director for Particle Astrophysics), and works its way up through the Particle and Particle Astrophysics Director (Persis Drell). Once projects become sufficiently mature and large, they are proposed to the SLAC EPAC; upon the recommendation of the EPAC, laboratory management decides whether/how to incoporate it into future planning, in consultation with OHEP. At that stage, the project will normally be evaluated by one or more national committees, which provide input into OHEP. 

This evaluation process has been exercised in recent years on several proposed projects, and it appears to be working quite effectively at the laboratory level. Both LSST and SNAP are proposed projects that clearly satisfy the above criteria. PoGO (Polarization for Gamma-ray Observations) and SGD (Soft Gamma-ray Detector for the NeXT Mission) are examples of proposals that, while deemed scientifically meritorious, were considered outside the domain of high-energy physics and were therefore not supported by SLAC resources.

While this evaluation process has been effective, strategic planning will clearly present an on-going challenge for KIPAC and SLAC, due to uncertain budgets, the lengthy timescales for national funding approval for large projects, and to the transition of both high-energy physics overall and of SLAC’s mission in particular. The forecasts for budgets and personnel in particle astrophysics at SLAC clearly will not be able to support all the projects currently under consideration. While not ideal, in the current climate we believe that such hedging of bets is necessary, and that the laboratory has implemented a sound approach to planning.

2) Is that program well managed and well served by the KIPAC structure?  

The committee felt that the management of KIPAC by Roger Blandford and Steve Kahn, with oversight from Persis Drell, has been excellent. From the outside, these three appear to work very effectively together, and the strong support from the laboratory management for this effort has been an important key to its success. At the same time, the practices that have been put in place (see item 1 above) ensure that KIPAC has to compete honestly for resources with other elements of the laboratory. A significant concern of the committee, which was also raised in the earlier KIPAC Visiting Committee report, is that Kahn and Blandford are overburdened with administrative duties, some of which could be delegated to other staff. We urge them to work with laboratory management to find ways to off-load some of those duties. One of the attractions for postdocs to come to KIPAC is the opportunity to work with Kahn or Blandford, and some frustration was expressed that the KIPAC leaders do not have more time for research-related interactions. They are well aware of this problem, and we are confident they can make the adjustments necessary.

3) Is the program sufficiently well integrated with the overall HEP program at SLAC?

Reports such as ``Quantum Universe” and EPP 2010 have emphasized that particle astrophysics is now an integral part of high energy physics, and the SLAC program reflects that reality. KIPAC appears to be well integrated into the management structure of the Particle and Particle Astrophysics Division at SLAC, with KIPAC Director Roger Blandford serving the dual role of Assistant Director for Particle Astrophysics at the laboratory. On the personnel level, there has been some internal migration of SLAC staff from accelerator-based experiments to particle astrophysics projects; this process has been tightly controlled and managed by the laboratory, and the anticipated level of further transitions appears relatively small. Going forward, the existence of significant cultural differences between the way HEP and traditional astrophysics projects operate is a general concern for this field, as scientists with differing backgrounds and experiences come together in new collaborations. The leaders of the large projects within KIPAC that involve scientists from both cultures will need to be sensitive to these issues. 

On the technical side, it is apparent that there are synergies between HEP technologies and the potential needs of astrophysics experiments, and the laboratory has been exploring ways to exploit its experience in detector development for astrophysics. GLAST is the most obvious example of the adaptation of existing techniques and expertise in HEP to a major astrophysics experiment. The construction of the LSST camera and data acquisition system will be another such opportunity. Advanced detector research and development is uniquely suited to the infrastructure and expertise of the national laboratories and will likely be an important element of the U.S. particle astrophysics program going forward. 

4) How does the campus/SLAC split impact the program and its goals?

KIPAC is an institution with two locations, one at SLAC and the other on the Stanford campus, and it serves somewhat different roles within these two institutions. While this balance appears to be working reasonably well, maintaining it in the face of likely instabilities will arguably be one of the most challenging structural issues for the Institute. There is a healthy flow between campus and SLAC for seminars and healthy intellectual connections between the two sites. The dual location is seen as a net benefit for the joint campus/SLAC faculty; as such it is clearly a strength with regard to recruiting. A better-timed bus schedule between campus and SLAC would facilitate better flow between the two sites. 

In addition to the intellectual and sociological issues of an institute with two sites, there is the broader issue of dealing with two different task masters and cultures, a DOE laboratory and a University department and administration. There seems to be real commitment from both sides to make that marriage work, and KIPAC can build on the different strengths of these two institutions. Overall, the committee felt that the benefits of co-location to the Institute are and will be very substantial, provided balance can be maintained. 

5) Are the HEP-consonant efforts of KIPAC sufficiently clearly delineated from the non-HEP efforts that the DOE can clearly evaluate its investment?

SLAC management is keenly mindful of this issue and has put in place procedures for effort tracking that address this question. The committee was presented with a list of KIPAC staff, with effort broken down into SLAC and Stanford components and with the SLAC component further broken down into different HEP categories. This and other evidence convinced the committee that the information on the total HEP effort within KIPAC is clearly delineated. 

A larger issue for KIPAC and the DOE, which was discussed several times during the review, is where to draw the boundary between the parts of astrophysics that naturally belong within the mission of HEP and those that do not. The document `Evaluation Process for Potential Particle Astrophysics Projects at SLAC’ by Persis Drell, referred to above, summarizes this issue well:

``The OHEP web site defines high energy physics as “the science of fundamental matter, energy, space and time.”  Recent history has shown that studying various aspects of the structure and evolution of the universe have played a crucial role in this field – indeed, essentially all the evidence we currently have for “beyond the standard model physics” has come from astrophysical or cosmological observations (matter/antimatter asymmetry, dark matter, dark energy, neutrino oscillations).  Nevertheless, it is difficult to provide a precise definition of which aspects of particle astrophysics qualify in this regard, and which do not.  Ultimately, we may have to resort to Justice Potter Stewart’s definition of hard-core pornography:  “I know it when I see it!”, and there will always be a matter of judgment involved.”

While we endorse this view, it is our perception that KIPAC in some cases may be pushing the envelope with regard to HEP-consonant particle astrophysics, particularly in the area of high-energy astrophysics. This is meant purely as an observation, not as a critical judgement. In large part, this stems from the fact that SLAC’s first major project in this area is GLAST and from the fact that Roger Blandford is a world leader in this area. Moreover, we were happy to see the effort being made to break out HEP-centric science themes within GLAST and to make those a focus of the SLAC analysis effort on the project.

6) Is KIPAC on the right track to do outstanding work in and serve the needs of the particle astrophysics community?  

The committee was extremely impressed by what KIPAC has achieved in just three years. The program has ramped up more rapidly and more successfully than most outside observers would have expected. The ability to attract a large number of `unrestricted’ postdocs, as noted above, along with first-rate young faculty have been a major part of that success. It is clear that KIPAC is already competing successfully for top-rank talent at both of these levels, and that it is perceived as a desirable place to build an early career, which bodes well for its future. The science talks, particularly those presented by the postdocs, gave evidence that a broad and vibrant research program is in place.

With regard to the particle astrophysics `user’ community, it is clear that GLAST in the short run and LSST in the long run will involve substantial segments of that community. The support of the laboratory for these projects, which goes beyond KIPAC, will be major components of their success. The ability to draw on the significant technical resources of SLAC makes KIPAC ideally situated to help spawn and lead such large and technically challenging projects. Other areas where KIPAC could potentially play or seed significant roles in such projects are in large-scale data analysis and in high-performance computing and simulations.

In addition to its role in projects, KIPAC serves the community through organizing and hosting conferences and a visitor program. We suggest that future reviews cover those aspects of the program in more depth than we had time for in this visit. 

7) Does KIPAC have the right balance of HEP efforts? 

Currently, KIPAC has two large `flagship’ HEP projects, GLAST and LSST, and a mix of vibrant, smaller, on-going projects, e.g., on supernovae and on clusters of galaxies. In addition, there are projects in areas such as dark matter detection and the cosmic microwave background that are centered on campus. This mix of large- and small-scale projects struck the committee as well-balanced, given the uncertain timescales and funding profiles of future large projects as well as current budgetary constraints. There was some concern about risk to the program, given that funding for LSST construction is not yet secure; on the other hand, as noted above, if all the proposed projects KIPAC is involved in are approved, the resources will not be adequate to cover them. Therefore, KIPAC and SLAC have taken what we perceive to be a prudent middle ground with regard to project funding risk management. 

KIPAC is also involved in another large project, the SNAP proposal for JDEM, but its role so far has been limited. There has been some uncertainty about the direction and scope of the SNAP effort at SLAC, and the committee was informed that efforts are underway to reorganize that effort.

One issue for the Institute is maintaining a balance between not only large- and small-scale projects but also near and long-term projects. In order to continue attracting high-quality young researchers, KIPAC will need to explore involvement in near- to mid-term projects that will deliver science on much less than a decadal time scale. As an example, they are exploring collaboration on Hypersuprimecam , which will be used to carry out survey(s) with the Subaru telescope that will serve in some ways as a precursor to LSST. We believe the Institute should develop a program for near- to mid-term science that will bridge the time-gap.

8) As it evolves, what possible areas of concern should KIPAC address? 

KIPAC has gotten off to a rapid, successful start. It is attracting first-rank talent, spawning new ideas, and playing a leadership role in forefront projects. It is clearly greater than the sum of its parts, which is one of the chief goals of such an institute. 

As noted above, one of our main concerns is that the KIPAC management is spread very thin across a number of internal and external responsibilities. While this has worked in the short term, for the long-term morale of both the management and the Institute as a whole we believe this issue needs to be addressed structurally. 

Another concern will be managing and maintaining the balance between the interests of SLAC/HEP and the Stanford campus, since KIPAC serves rather different roles in those two institutions. So far, the HEP role within KIPAC has been well-defined, which mitigates this concern to a large degree. 

KIPAC is playing a clearly identifiable lead technical role in projects such as LSST. As that project and others move toward the data analysis stage, KIPAC will need to think strategically about positioning itself for a leadership role in the science analysis. We believe it likely that further hires at the junior faculty and/or postdoc level will be needed in the coming years to support that effort.

In sum, the committee was very pleased with the rapid progess that KIPAC has made in becoming a world-class institute in particle astrophysics research that bridges SLAC and the Stanford campus. This progress has paralleled the growth of particle astrophysics as a recognizable and important component of the HEP research program. As SLAC transitions to a laboratory primarily devoted to Basic Energy Sciences, this important component of its program should be maintained and supported.

