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EXECUTIVE SUMMARY

On January 27-28, 2004, a Department of Energy (DOE) review committee conducted its first review of the proposed Rare Symmetry Violating Processes (RSVP) project that will be funded entirely by the National Science Foundation (NSF) and installed at DOE’s Brookhaven National Laboratory (BNL). This review was conducted at the request of Dr. Dennis Kovar, Associate Director of the Office of Science for Nuclear Physics, to assess the impact of the proposed RSVP project on the Relativistic Heavy Ion Collider (RHIC) accelerator complex, including other ongoing work-for-others activities that utilize the RHIC accelerator complex.
The proposed RSVP project will utilize the Alternating Gradient Synchrotron (AGS) facility, which is the injector for and an integral component of the RHIC facility at BNL.  

The Committee heard presentations from representatives of the laboratory in operations, experimental support, and management, and was pleased to observe enthusiasm and energy devoted to these future plans.  Based on the presentations, there were no explicit conflicts that would result in significant impact to RHIC operations.  There were concerns expressed about the maintenance of the accelerator and the status of the management of the project.
The Committee concluded that the RSVP experiments will have negligible deleterious impact on the Nuclear Physics program at BNL.  There is likewise little negative impact on the other users of the accelerator complex, e.g., work-for-others operations.  
The Committee noted that the increased beam intensity and extended AGS operation schedule could result in higher failure rates or longer repair and maintenance times that could negatively affect RHIC operation.  Operation of the NASA Space Radiation Laboratory (NSRL) will require changes if operated in conjunction with one of the experiments, MECO (Muon to Electron Conversion in the nuclear Coulomb field), due to the high repetition rate of MECO.  It is likely that this can be solved by intelligent scheduling or changes in the NSRL spill structure.  The biggest challenge involves beam loss and component irradiation.  If not solved, this could result in either increased failure rates and longer repair time, or administratively imposed lower beam intensity and longer running time.  Some plausible solutions exist for this issue, but they require testing and R&D to raise confidence in their effectiveness.
The charge to the Committee included validation of the cost estimates for the incremental running costs and estimates for decontamination and decommissioning costs.  Overall, the Committee found that there was a basis for the preliminary cost estimates; however, no detailed information was reviewed by the Committee.  The incremental manpower estimates generally seem reasonable.
The appointment of two RSVP project managers and the designation of a DOE Project Director have been accomplished.  A draft Memorandum of Understanding (MOU) has been developed between the NSF and DOE stating the roles and responsibilities of the agencies.  The Committee believed that a fully engaged laboratory, which would function as a collaborator, is required for the success of the RSVP program.  The Committee found it reassuring that the BNL researchers are increasing their participation in the RSVP experiments.
It was the assessment of the Committee, regarding the management aspects of the project, that the roles of the agencies are not clear.  In addition, the lines of responsibility and authority are not well defined, and further, the roles of project management, especially at BNL, were not sufficiently developed.  The overall management structure of the project was found to be in the initial stages of development and much work is needed in this area.  The Committee recommended that the project complete the necessary draft management documents (i.e., Project Execution Plan, Project Management Plans, and the MOU) by March 2004, and obtain the necessary approvals of the various management documents no later than the time that the RSVP project is baselined.
While it is understood that a possible continuation of Experiment E949 is not part of the RSVP project, nevertheless the DOE Office of Science for Nuclear Physics requested that the committee take this opportunity to review any possible impacts of a continuation of E949 on AGS operations and to evaluate the incremental expenses that would result from such running. Very little discussion was devoted to a renewed E949 experiment.  E949 has already taken data and requires only modest rebuilding of beam line components in order to return to operation; it poses an even smaller risk to the Nuclear Physics program.
In summary, the Committee concluded that the RSVP experiments will have minimal impact on the Nuclear Physics program at BNL.  Plausible solutions exist for potential higher failure rates or longer repair times.  The overall management structure of the project was found to be in the initial stages of development.
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1.
INTRODUCTION

On January 27-28, 2004, a Department of Energy (DOE) review committee conducted its first review of the proposed Rare Symmetry Violating Processes (RSVP) project that will be funded entirely by the National Science Foundation (NSF) and installed at DOE’s Brookhaven National Laboratory (BNL).  The proposal is for the RSVP project to utilize the Alternating Gradient Synchrotron (AGS) facility, which is the injector for and an integral component of the Relativistic Heavy Ion Collider (RHIC) facility at BNL.  This review was conducted to assess the impact of the proposed RSVP project on the RHIC accelerator complex, including other ongoing work-for-others activities that utilize the RHIC accelerator complex such as the National Aeronautics and Space Administration’s Space Radiation Laboratory.
The scientific purpose of the RSVP project is to investigate the fundamental interactions of elementary particles.  At the present time, there are two experiments within RSVP, both at the sensitivity frontier.  KOPIO will measure the rare decay of a neutral kaon into a neutral pion, neutrino and an antineutrino in order to determine one of the fundamental parameters of charge-parity violation in the quark sector.  MECO (Muon to Electron Conversion in the nuclear Coulomb field) will search for a process that is normally forbidden by conservation of lepton number in the Standard Model, but one that is expected to occur in models of new physics beyond the Standard Model.  

The RSVP experiments have been proposed to BNL and the science was rated “compelling” by the program advisory committee.  These experiments have also been reviewed by the NSF and have been approved by the National Science Board as a Major Research Equipment Project.  R&D funding for RSVP is included in the FY 2004 NSF budget.  The 
FY 2005 Presidential Budget Request identifies $30 million for beginning this project.  

The review was requested by the DOE Director of Nuclear Physics, and the committee was composed of eight members with extensive experience in experiments, accelerators, and management.  Daniel Lehman, Director of the Construction Management Support Division, Office of Science, chaired the Committee.

This report begins with sections on the technical evaluations of the impacts of the construction, commissioning, and operation of the proposed experiments to the booster, AGS, and RHIC operations.  It also includes a discussion on the evaluation of the incremental cost and management of the project.
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2.
TECHNICAL SYSTEMS EVALUATIONS
2.1
Experiments

2.1.1
MECO and KOPIO
2.1.1.1
Findings

The Committee heard presentations from representatives of the laboratory in operations, experimental support, and management, and was pleased to observe enthusiasm and energy devoted to these future plans.

RSVP will increase the overall intellectual stimulation and will enrich the physics program 
at BNL.  Participation in first-rate physics with challenging goals enhances intellectual atmosphere and builds morale and “can do” attitude.  The necessary expansion of the labor pool during construction phase of RSVP will strengthen the laboratory’s capability to respond to RHIC problems.

The conditions agreed upon in the Memorandum of Understanding (MOU), where RHIC operations will have undisputed primacy, and the accounting controls that BNL routinely uses (i.e., decontamination and decommissioning (D&D) is reassessed yearly), provide additional safeguards for RHIC.

The heavier use of the linac-booster AGS complex will lead to more rapid radiation-damage of accelerator components, but their preemptive replacement and the fact the machines will be kept in a better state of readiness, should have a positive impact on RHIC filling operations.

2.1.1.2
Comments

The Committee believes that a fully engaged laboratory, which would function as a collaborator, is required for the success of the RSVP program.  It is reassuring that the BNL researchers are increasing their participation in the RSVP experiments.

Based on the presentations, there were no explicit conflicts that would result in significant impact to RHIC operations.  The incremental manpower estimates seemed generally reasonable. There is a possibility that in the areas where RHIC manpower is currently oversubscribed, personnel with the required skill levels may not be readily available.  

There is little reason to doubt the conclusions of the BNL white papers submitted to the committee before the review.  The RSVP experiments will have negligible deleterious impact on the Nuclear Physics program at BNL.  There is likewise little negative impact on the other users of the accelerator complex, e.g., work-for-others operations.

Increased experimental activity at BNL will increase the possibility of an extended shutdown due to a radiation, vacuum, or cryo safety incident.  BNL should re-examine criteria for limiting radiation damage to accelerator components using new operating parameters.  Proposed extremely high intensity beams and other challenging experimental components (superconducting magnets, large vacuum vessels, etc.) pose potential elevated safety risks.  It would be beneficial to BNL to quantitatively assess the levels of risks and consider relevant mitigating actions.  

 The manpower utilization projection should include load-leveling and contingency analysis to mitigate possible conflicts.  Increased manpower could be a benefit for BNL resulting from an extra workforce available.

2.1.1.3
Recommendations
1. Perform risk analysis of the hazards related to high intensity beams and large vacuum vessels, quantitatively assessing the levels of risks, and considering relevant mitigating actions.

2. Include load-leveling and contingency analysis in the manpower utilization projection to minimize conflicts between RSVP and RHIC needs.

2.1.2
E949

While it is understood that a possible continuation of Experiment E949 is not part of the RSVP project, nevertheless the DOE Office of Science for Nuclear Physics requested that this review committee take this opportunity to review any possible impacts of a continuation of E949 on AGS operations and to evaluate the incremental expenses that would result from such running.
2.1.2.1
Findings and Comments


Very little discussion was devoted to a renewed E949 experiment.  E949 has already taken data and requires only modest rebuilding of beam line components in order to be made ready for operation; it poses an even smaller risk to the Nuclear Physics program.


Based on the presentations, there were no explicit conflicts that would result in significant impact to RHIC operations.  The incremental manpower estimates generally seem reasonable. There is a possibility that in the areas where RHIC manpower is currently oversubscribed, personnel with the required skill levels may not be readily available.  

2.2
Accelerator Issues
2.2.1
Findings

There appear to be no insoluble issues concerning RSVP construction or operation that would have a negative impact on the operation of RHIC as presently envisioned.  There appear to be no issues concerning E949 operation that would have a negative impact on the operation of RHIC as presently envisioned.  Preparing the Booster and AGS to operate more reliably and at higher intensity, and the additional highly-trained personnel brought on staff for RSVP is likely to have a positive effect on the operation of the RHIC injector chain and even on the collider itself.

2.2.2
Comments

There are some issues that could have an impact on RHIC operation.  Increased beam intensity and more AGS operation could result in higher failure rates or longer repair and maintenance times that could negatively affect RHIC operation.  This is particularly true for the MECO run plan because of increased average intensity.  This problem can be solved by limiting beam loss to an acceptable level.  This solution may result in increased running time for RSVP by as much as a factor of two.  Hence, it is not the preferred solution.


There is at least one possible effect on other BNL operations.  Operation of the NASA Space Radiation Laboratory (NSRL) will require changes if operated in conjunction with MECO, due to the high repetition rate of MECO.  It is likely that this can be solved by intelligent scheduling or changes in the NSRL spill structure.
These experiments are very challenging and require the highest beam intensity and smoothest operation.  This raises some issues for the AGS and its injectors, but these issues do not affect RHIC operation.  The biggest challenge involves beam loss and component irradiation.  If not solved, this could result in either increased failure rates and longer repair time, or administratively imposed lower beam intensity and longer running time.  Some plausible solutions exist for this issue, but they require testing and R&D to raise confidence in their effectiveness.  Solutions include:

· Bunch intensity and losses at a cycle always below AGS transition could be studied now, with no additional equipment.

· Extraction efficiency at 8 GeV could be studied now.

· Beam loss at AGS injection must be reduced and intensity increased.  This could be studied if kickers and a few other components for higher injection energy existed and were installed in the Booster-to-AGS line.

· Microbunching, extinction, and spill structure for KOPIO could be studied with the addition of a 25 MHz cavity.
There are other accelerator-related issues that could be studied in a timely fashion, including: 1) extinction for both experiments, and 2) intensity dependence of losses and beam stability.
The preliminary schedule requires 50 weeks of MECO running over three years and 

70 weeks of KOPIO running over five years, both starting in 2010.  This means 2015 before these are complete.  Any shortfall of intensity will push out this completion date.  This is too long and imaginative ways must be found to decrease this time, such as more running time per year, running when RHIC is not running, or a shorter construction period.  This will mean more and earlier funding, but not necessarily more total cost.

2.2.3
Recommendations
1.
Solutions to some accelerator-related issues are required for these experiments to succeed.  It would be good to know for sure that there are solutions to these potential problems.  Invest some R&D funds now to solve the most pressing of these problems.  None of these solutions require large investments, and the returns will make it possible to move forward with confidence.

2.
Find ways to shorten the construction and commissioning period and the required calendar running time.

3.
COST
3.1
Incremental Cost for MECO and KOPIO
3.1.1
Findings and Comments

The RSVP operating costs on a weekly basis were presented to the Committee.  The estimates included full BNL and NSF indirect costs.  No detailed information was provided on the cost estimate nor did the Committee go into great detail on the incremental cost for BNL to run the MECO and KOPIO experiments.  Personnel costs to support operations of the experiments were estimated to be $3.6 million per year (18 FTE’s).  Incremental costs per week to operate the accelerators together with experiment specific costs are shown below:
	RSVP Incremental Operating Costs (per week)

	Experiment
	w/o RHIC
	w/RHIC HI*
	w/RHIC PP**

	MECO (E940)
	$203,880
	$121,513
	$  92,097

	KOPIO (E926)
	$237,461
	$141,857
	$112,440



* Heavy Ion (HI)
** Polarized Protons (PP)  

The RSVP experiments will not run concurrently.  The cost to run in a given year is the simple sum of personnel costs (fixed costs) and weekly costs multiplied by the weeks of operations. The rationale for the cost estimates are based on BNL past experience with High Energy Physics and Nuclear Physics experiments, as well as for experiments for NASA, the National Nuclear Security Administration (NNSA), and the Office of Basic Energy Sciences (BES).

 

The D&D cost estimates were presented in a “white paper” discussing RSVP activities at BNL (revision date of January 25, 2004).  In summary, the D&D costs for the various experiments are:

	D&D Costs ($M in FY03, fully burden)

	Experiment
	Base
	Contingency
	Total Estimated Cost

	RSVP
	$10.6M
	$2.7M
	$13.3M


It is anticipated that the funds for D&D of the experiments will be collected on a set frequency and placed in an escrow account retained by DOE Chicago Operations Office.  The total funds collected over the period of operations would be used to D&D the experiments and are not available to the project.
The charge to the committee was to validate the cost estimates for the incremental running costs and estimates for D&D costs.  Overall, the Committee found that there was a reasonable basis for the preliminary cost estimates; however, no detailed information was reviewed by the Committee.  Hence, it was not possible to validate the estimates.

 

3.1.2
Recommendation
1.
Perform a detailed review of the incremental operating and D&D costs when the RSVP project is baselined.

3.2
Incremental Cost for E949  
3.2.1
Findings and Comments


The incremental operating costs for E949 on a weekly basis were presented to the Committee.  Costs presented were incremental to a presumed RSVP base that includes 16 FTE’s.  In addition to the costs presented below, E949 is expected to support one FTE increment to the RSVP operations base.  The estimates included full BNL and NSF indirect costs.  No detailed information was provided on the cost estimate, nor did the Committee go into great detail on the E949 experiment.  Incremental costs for running the experiments are:
	E949 Incremental Operating Costs (per week)

	Experiment
	w/o RHIC
	w/RHIC HI*
	w/RHIC PP**

	E949
	$495,613
	$303,669
	$234,850



* Heavy Ion (HI)
** Polarized Protons (PP)  

The rationale for the cost estimates are based on BNL past experience with High Energy and Nuclear Physics experiments, as well as NASA, NNSA, and BES experiments.

The D&D cost estimates were presented in the “white paper” discussing the continuation of the E949 experiment at the AGS (revision date of January 25, 2004).  In summary, the D&D costs are:

	D&D Costs ($M in FY03, fully burden)

	Experiment
	Base
	Contingency
	Total Estimated Cost

	E949
	$0.7M
	$0.2M
	$0.9M


It is anticipated that the funds for D&D of the experiments will be collected on a set frequency and placed in an escrow account retained by DOE Chicago Operations Office.  The total funds collected over the period of operations would be used for the experiment’s D&D and are not available to the project.
The charge to the committee was to validate the cost estimates for the incremental running costs and estimates for D&D costs.  Overall, the Committee found that there was a reasonable basis for the preliminary cost estimates, however no detailed information was reviewed by the Committee.  Hence, it was not possible to validate the estimates.
3.2.2
Recommendation
1.
Perform a detailed review of the incremental operating and D&D costs when the RSVP project is baselined.
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4.
MANAGEMENT
4.1
Findings

The Committee found that the RSVP project has matured extensively over the years of its development.  The appointment of two RSVP project managers and the designation of a Federal Project Director have been accomplished.  Dr. Michael Hebert of the University of California, Irvine is the MECO Project Manager and Dr. Michael Marx of Stony Brook University is the KOPIO Project Manager.  Mr. Michael Butler is the DOE Federal Project Director.
A draft MOU has been developed between NSF and DOE stating the roles and responsibilities of the agencies.  The Committee did not review the draft Project Management Plans for MECO, KOPIO, or the BNL AGS modifications portions of the RSVP project.

The AGS Safety Analysis Document and the AGS Accelerator Safety Envelope accommodate the MECO and KOPIO experiments and are scheduled to be updated in 2005.

Prior to this review, the Committee received “white papers” discussing RSVP activities at BNL and continuation of the E949 experiment at the AGS (revision date of January 25, 2004).  Aspects of these white papers were discussed during the review.  

4.2
Comments

The success of RSVP is a joint responsibility of NSF and DOE with their university and national laboratory partners.  In reviewing the management aspects of the project, it is noted that the NSF has supported the development of the scientific basis and provided the funding resources for RSVP.  DOE/BNL has responsibility for the RHIC facility operations and overall BNL performance.  It is also noted that DOE/BNL share the concern that any failure of a project or experiment at BNL would negatively impact RHIC and overall laboratory credibility.  BNL, as the host laboratory and DOE as the landlord, take on additional responsibility for execution of the experiments.  It is the Committee’s belief that recognizing BNL as responsible for the onsite integration function of the RSVP project would help minimize any failure potential for the overall project and would enhance the coordination and integration of the experiments into the overall operations at BNL.  NSF and its university partners have the responsibility for design, 
construction, and execution of the MECO and KOPIO experiments.   It cannot be over emphasized that there is a shared responsibility by the NSF-funded universities and BNL for the successful execution of the RSVP project. 

It is the assessment of the Committee, regarding the management aspects of the project, that the roles of the agencies are not clear, particularly with respect to oversight of the activities that take place onsite at BNL.  In addition, the lines of responsibility and authority are not well defined, and further, the roles of project management, especially at BNL, were not sufficiently developed.  The overall management structure of the project was found to be in the initial stages of development and much work is needed in this area. 

Efforts to put into place the various management documents that would clearly communicate to all project participants their responsibilities and authorities need to continue as rapidly as possible.  This will lead to better cost and schedule estimates.
4.3
Recommendations

1. Complete the necessary draft management documents (i.e., Project Execution Plan, Project Management Plans, and MOU) by March 2004.

2. Obtain the necessary approvals of the various management documents no later than the time that the RSVP project is baselined.

APPENDIX A

CHARGE

MEMORANDUM


DATE:
November 24, 2003
REPLY TO

  ATTN OF:
Office of Science
SUBJECT:
DOE Review of the Rare Symmetry Violating Processes Project Activities at Brookhaven 



National Laboratory
    
TO:
Daniel Lehman, SC-81


I would like to request that your office conduct a review to assess the impact of the proposed Rare Symmetry Violating Processes (RSVP) project on the current Relativistic Heavy Ion Collider (RHIC) activities at Brookhaven National Laboratory (BNL).
As you know, the Office of Science (SC) Nuclear Physics (NP) program supports the operations of the RHIC facility at BNL.  The National Science Foundation (NSF) is proposing to construct and operate two experiments, the RSVP project, that would utilize the Alternating Gradient Synchrotron (AGS) facility which is the injector for and an integral component of the RHIC facility.  The SC Nuclear Physics program welcomes the opportunity to make available the capabilities of its facilities for meritorious non-NP activities, as long as these activities do not have a negative impact on the facility’s ability to successfully carry out the primary mission for which it is funded.
A Memorandum of Understanding between NSF and DOE is in preparation to define the scope and the roles and responsibilities of the agencies.  The high scientific merit and priority of RSVP have been ascertained and well documented by peer-review, including the NSF National Science Board.  The NSF proposal includes funding to construct and commission these experiments, including the incremental operating costs for their research program.  In order to proceed, the Nuclear Physics program needs to understand the impacts related to mutual compatibility of the construction, commissioning and operations of RSVP and RHIC’s nuclear physics mission, both short- and long-term.
In this context, I request that your office conduct a review of these impacts.  In particular, the review committee should assess the risks and impacts (both positive and negative) of the proposed RSVP construction project and RSVP operations on the RHIC accelerator complex and RHIC nuclear physics program at BNL, including other ongoing work-for-others activities that utilize the RHIC accelerator complex such as the NASA Space Radiation Laboratory.  This assessment should include NSF expectations of beam time for the RSVP program and identify the incremental costs to NSF for this running time.
I have asked Jim Hawkins of my office to work with you on this review.  I would like the review to take place by the end of January 2004 and would appreciate receiving your committee’s report within 60 days of the review’s conclusion.








[SIGNED]




Dennis G. Kovar



Associate Director of the Office of Science




   for Nuclear Physics 
cc:
Tom Kirk, BNL


Peter Paul, BNL


Michael Holland, BAO


Joe Dehmer, NSF


Marvin Goldberg, NSF


Robin Staffin, SC-20


Aesook Byon-Wagner, SC-20
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REVIEW COMMITTEE PARTICIPANTS

Department of Energy

Daniel Lehman, DOE/SC, Chairperson
 

Subcommittee 1:  Experiment

*Richard Ehrlich, Cornell


Stephen Gourlay, LBNL


Karol Lang, U. of Texas


Subcommittee 2:  Accelerators
*Peter Limon, Fermilab


Robert Mau, Fermilab
 

Subcommittee 3:  Management
*Ronald Lutha, DOE/FAO
 

Peter Barnes, LANL
 

Bob Macek, LANL



[Peter Limon, Fermilab]


Observers

Dennis Kovar, DOE/SC
James Whitmore, NSF
 

Stephen Steadman, DOE/SC
James Hawkins, DOE/SC
 
Robert Desmarais, DOE/BAO
Aesook Byon-Wagner, DOE/SC
 
Mark Coles, NSF
Michael Butler, DOE/BAO 

Jack Lightbody, NSF
Marvin Goldberg, NSF



*
Subcommittee Chairperson

[   ]
Part-time Subcommittee Member 
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REVIEW

AGENDA

Department of Energy Review
of the Rare Symmetry Violating Processes (RSVP) Project
REVIEW AGENDA

Tuesday, January 27, 2004—RHIC Bldg. 1005, 3rd Floor Conf.


8:00 am
DOE Executive Session
D. Lehman


8:30 am
Welcome
P. Chaudhari


8:40 am
Overview of RSVP Project
J. Sculli


9:00 am
RSVP at BNL
T. Kirk


9:15 am
Work for Others (WFO) at AGS—NSRL Experience
D. Lowenstein


  9:45 am
Break


10:00 am
DOE-BAO Site Office Oversight
.R. Desmarais


10:15 am
RHIC/RSVP Experimental Ops. & RSVP Installation
P. Pile


11:00 am
RHIC/RSVP Accelerator Ops. & RSVP Modifications
T. Roser


12:00 pm
DOE Working Lunch—RHIC Bldg. 1005, 3rd Floor Conf.

  1:00 pm
Parallel Sessions (Experts from C-AD and the experiments will be present)



KOPIO/MECO Experiments/Beamlines Topics—Bldg. 911, Large Conf. Rm.


 -  Construction/Installation/D&D Periods
A. Pendzick



 -  E949 Preparations/D&D
A. Pendzick



 -  RHIC-RSVP Interactions (Benefits & Risks)
P. Pile



Accelerator Topics—Bldg. 911, Small Conf. Rm.


 -  RHIC Operations and Performance Plans
W. Fischer



 -  Extraction and Primary Beam Transport Commissioning
K. Brown



 -  Machine R&D for RSVP
L. Ahrens



 -  AGS Operations with RHIC
K. Gardner

  
4:30 pm
DOE Executive Session—RHIC Bldg. 1005, 3rd Floor Conf.
  
5:30 pm
Committee Questions for Presenters


6:00 pm
Adjourn

Wednesday, January 28, 2004


8:30 am
Answers to Committee Questions


9:00 am
DOE Executive Session


12:00 pm
DOE Working Lunch—RHIC Bldg. 1005, 3rd Floor Conf.


  1:00 pm
DOE Executive Session (Cont.)


2:00 pm
Closeout with BNL and RSVP Management


2:30 pm
Adjourn
memorandum
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