U.S. Department of Energy
Cffice of Science (SC)

Stanford Site Office (8S0)
Stanford Linear Accelerator Center (SLAC)
2575 Sand Hill Road, MS-8A
Menlo Park, CA 94025

April 14, 2003

Dr. Jonathan Dorfan

Director

Stanford Linear Accelerator Center
2575 Sand Hill Road, MS-75 "~
Menlo Park, CA 94025

Dear Dr. Dorfan,

In accordance with the requirements of the DOE contract with the Board of Trustees for the
Lefand Stanford Jr., University for the management and operation of the Stanford Linear
Accelerator Center (SLAC), enclosed is the DOE FY2002 Annual Performance Assessment of
the Laboratory.

The FY 2002 overall rating for SLAC is OUTSTANDING. You and your staff are recognized for
earning the highest overall rating of “Oufstanding” for the fifth consecutive year. We would like
to commend SLAC for your continued Qutstanding performance in Science and Technology
(S&T1) Programs (e.g. B-Factory is meeting its Tuminosity goals and increasing physics
publications, SPEAR 3 construction is proceeding in an exemplary manner, and is on time and
within budget, the Research Office Building was completed on time and within budget,
construction of new SLAC User Lodging Facility is making excellent progress, LCLS is
proceeding well, GLAST is making good progress, and SLAC continues to lead NLC R&D).
Business Management (Including ES&H) was rated Outstanding for the first time. Of the eleven
‘Business Management areas evaluated, five had no change in ratings from FY 2001. Equal
Opportunity & Affirmative Action, Personnel Management, Financial Management, Technology
& intellectual Property Management, and Environmental Safety & Health all had increased
ratings from FY2001. Safeguards & Security had a decreased rating from FY 2001.

The FY 2002 scores continue to demonstrate the effectiveness of SLAC’s leadership in High
Energy Physics and Synchrotron Radiation. The spirit of cooperation and teamwork that exists
between SLAC and DOE is a strong foundation on which to ensure our continued success in
support of DOE's missions and national goals. Please extend our congratulations to the
Laboratory for this sustained level of performance. Should you have any questions regarding
this report, please contact me at (650) 926-3208,

Sincerely,

John 3. Muhiestein
Director
Stanford Site Offi
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Fiscal Year 2002 Performance

EXECUTIVE SUMMARY

I. PERFORMANCE-BASED ASSESSMENT PROCESS

This report is produced by the U.S. Department of Energy (DOE), Office of Science [High Energy &
Nuclear Physics (HENP), Basic Energy Science (BES), Basic Energy Research (BER)], the Stanford Site
Office (SSO), and Oakland Service Center (OAK/NNSA), to evaluate the Stanford Linear Accelerator
Center’s (SLAC) overall performance for FY2002. The evaluation areas are: 1) Scientific Research
Programs and Technology Development; and, 2) Business Management (including ES&H). This
evaluation is based upon an objective performance measurement system, validation of the Laboratory’s
self-assessments, scientific peer reviews, and ongoing operational awareness.

The period of performance for this Fiscal Year 2002 Annual Performance Assessment Report is October
1, 2001 through September 30, 2002. The rating is based upon a system evaluation, which provides
for previously agreed-to measures with ratings expressed as percentage beginning this year.
Previous years, ratings were associated in point assignments and accumulated to determine the
overall adjectival rating for SLAC. The rating characterization continued to be five tier, like last year,
(Outstanding, Excellent, Good, Marginal, and Unsatisfactory). The Scientific Research Programs and
Technology Development section is weighted 60%, while the Business Management section (including
ES&H) is weighted 40%. Appendix A of this report provides the methodology for the rating. Appendix
B of this report provides detailed scores and ratings for each functional area.

The overall SLAC performance rating for FY2002 is OUTSTANDING. The Science and Technology
Program summary rating of Outstanding is based upon input provided by Raymond L. Orbach, PhD,
Director, Office of Office (SC). The Summary Rating combines performance evaluations from the Office
of HENP, BES, and BER. The Business Management summary rating of outstanding evaluation covers:
Communications & Public Affairs, Environmental Safety & Health, Equal Opportunity & Affirmative
Action, Facilities Management, Financial Management, Human Resource Management, Information
Management, Personal Property, Procurement, Safeguard & Security, and Technology & Intellectual
Property Management. A summary chart of the scoring and rating in-each area is provided on pages 5
and 6 of this Executive Summary. Full text of the FY2002 Performance Assessment is provided under
the Detailed Assessment Results. :

II. SUMMARY OF SIGNIFICANT ACCOMPLISHMENTS

This Executive Summary highlights noteworthy SLAC FY 2002 performance achievements and recommended
areas for improvement, rather than reiterating the scoring and adjectival ratings for each of the functional areas
contained in the body of this report. There were no S&T or Business Management recommended areas for
improvement in FY2002.

A. SCIENCE AND TECHNOLOGY

Stanford University manages and operates the Stanford Linear Accelerator Center (SLAC) as a National User
Facility for the US Department of Energy (DOE). SLAC conducts research, design, construction, engineering,
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Fiscal Year 2002 Performance

testing, training, education, and technology transfer on behalf of DOE, in a manner that maintains a vigorous,
forward-looking program. SLAC’s mission is the generation and expansion of scientific and technical knowledge
in High Energy Physics, Basic Energy Sciences, Biological and Environmental Research, and all appropriate areas
of natural sciences, engineering, and related disciplines. High Energy Physics (HEP) includes accelerator,
experimental, particle and theoretical physics, and astrophysics and cosmology. Basic Energy Sciences (BES)
includes synchrotron radiation research in chemistry, materials sciences, physics, and other disciplines. Biological
and Environmental Research (BER) includes synchrotron radiation research in structural molecular biology and
medical sciences. SLAC has been established as a National User Facility for the conduct of unclassified research,
providing a unique resource for the DOE Office of Science and related User communities.

The very nature of scientific inquiry, its complexity, duration, and examination of the unknown, mitigate against
the establishment of purely quantitative criteria for evaluating the results of this research. In recognition of this
difficulty, a system utilizing the review by scientific peers has proven its worth in influencing the direction of, and
establishing standards for scientific research. In keeping with this tradition, this peer review process is used to
evaluate the science and technology programs and projects at SLAC.

For Fiscal Year 2002, the overall performance rating for the Stanford Linear Accelerator Center ont Office of
Science (SC) Science and Technology Programs is Outstanding. This rating is based upon characterization of
QOutstanding, Excellent, Good, Marginal, and Unsatisfactory scale. It is 2 weighted average of performance
evaluations provided by each SC Program Office utilizing the budget for each program at SLAC as the weighting
factors. This summary rating combines overall performance evaluations by the SC Offices of High Energy Physics,
Basic Energy Sciences, and Biological and Environmental Research.

Overall S&T was rated: Qutstanding for FY 2002. The breakdown is:

High Energy Physics = Outstanding
Synchrotron Radiation = Outstanding

Last year, FY 2001 overall rating was also Outstanding.

High Energy Physics Performance Evaluation
Office of High Energy Physics (HEP)

The Stanford Linear Accelerator Center currently operates a cutting edge program in High Energy Physics based
on the B-Factory, small scale “Fixed Target” experiments done with the electron beam from the 2-Mile Linac, the
construction of a space-based astroparticle physics experiment (GLAST), and theoretical physics in addition,
groundwork for a long-range future program is being developed today, with accelerator research towards the design
of an energy-frontier linear collider.

Quality of Fundamental and Applied Science

B-Factory (PEP-II Coilider and BaBar Detector): The B-Factory continued its impressive performance. PEP-II
delivered 101 /b ,of which the BaBar Detector recorded 96 fb”'. The BaBar Collaboration promptly published the
latest and world’s best result of CP violation sin{ 25) = 0.741 £ 0.067 = 0.034  Analysis in other areas such as
rare B decays, B — B mixing, 7 decays, and charm decays was completed. Thirteen papers were submitted for
publication in FY 2002. More than 25 papers were presented at international conferences, with publication planned
for the near future. BaBar is a large (600 member) collaboration with members from 74 institutions in 9 countries.
There are approximately 150 graduate students and 110 postdoctoral researchers receiving training on BaBar.

Stanford Linear Accelerator Center 8 Executive Summary
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Fixed Target Experiments (SLAC 2-Mile Linac): The E-158 Experiment to measure parity violation in Moeller
scattering completed its commissioning and moved to physics data taking. This small experiment, which measures

electroweak mixing at an energy scale far below the Z boson mass, is testing for new physics.

Particle Astrophysics (GLAST): SLAC is the host laboratory for the Large Area Telescope of GLAST (Gamma-
ray Large Area Space Telescope), an astroparticle physics experiment to detect gamma rays in space. This
experiment utilizes detector technologies, such as cesium iodide electromagnetic calorimeters and silicon-
microstrip trackers, to study the physics problem of how high-energy gamma rays are produced in space.

Theory: The SLAC theory group works in a variety of areas, ranging from the development of fundamental
theories to detailed calculations and tests of theories directly relevant to high energy physics experiments at SLAC

and elsewhere, At the HEP Annual Review, their work was evaluated to be outstanding, with significant impact on
the field.

Relevance to DOE Missions and National Needs

DOFE Mission and Program Priority: The Laboratory’s priorities are well aligned with the DOE mission and the
national HEP Program. _

Next Linear Collider R&D: SLAC leads the Next Linear Collider (NLC) R&D Program, focusing on
development of critical technologies such as klystrons and solid-state modulators, redesign and test of high gradient
structures, re-examination of final-focus requirements, and an aggressive R&D program in the NLC Test
Accelerator. The work on the physics case for the Linear Collider continued, with emphasis on how to use the
unique capabilities of the linear collider environment, such as beam polarization, highly efficient heavy quark
tagging, and the possibility of backward-scattered photon beams.

Advanced Accelerator R&D: SLAC also carmies out an excellent advanced accelerator research program with a
wide variety of topics covering: performance enhancement of current accelerators, research and design for near-
future facilities, research in fundamental aspects of accelerator and beam physics, and accelerator physics and
technology on high gradient acceleration and advanced concepts.

Effective and Efficient Research Program Management

Research Program Management: The SLAC research program is well managed, and the scientific productivity is
high, in spite of difficulties from the tightly constrained budget.

The effectiveness of SLAC management is best demonstrated by the integrated lnuminosity records at the B-Factory
in FY 2002, collecting the largest high energy physics data sample ever produced. Not only did the PEP-II Collider
and the BaBar Detector operate with outstanding efficiencies, but also all upgrade and maintenance activities
during the planned Annual Shutdown were accomplished on schedule — the result of effective planning and
management.

SLAC has managed to deliver sufficient computing resources for BaBar by effectively managing its computing
resources, as well as successfully coordinating with major European agency-funded computing centers in Europe.
An increase in management oversight by the directorate helped the GLAST Project overcome its initial difficulties,
and resulted in an approval of the Project Baseline, a successful formation of an International Agreement, and a
signed agreement in place between DOE and NASA.

Stanford Linear Accelerator Center 9 Executive Summary
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Research Program Leadership: The position of Associate Director of Research was successfully filled in April
2002, and the new Associate Director is providing strong management oversight in all areas of the High Energy
Physics Program.

The SLAC Director is serving as the chair of the U.S. Linear Collider Steering Committee, providing strong
leadership for the National Linear Collider efforts in the U.S. The SLLAC Deputy Director is serving as the chair of
the International Linear Collider Technical Review Committee, and is leading the effort of producing the
Committee’s review report.

Success in Construction and Operation of Facilities

B-Factory Operations: As noted above, SLAC continued to improve the performance of the B-Factory. The peak
luminosity achieved in FY 2002 was 4.602 x 10® ¢m? sec”, which is over 1.5 times the design peak Juminosity of
3.0 x 10 em? sec™. The operation of both the PEP-II and BaBar Detector was efficient and effective, with record
integrated luminosities being achieved. The best 8-hour shift was 108 pb™ delivered to BaBar. Records were also
set on day, week and monthly time scales. The total integrated luminosity delivered to BaBar since May 1999 is
101.2 v, and BaBar logged about 96% of delivered data, making it the world’s largest high energy physics data
sample. During the planned 4-month shutdown of the B-Factory, work geared toward further luminosity increase
and stable operation for PEP-II was successfully completed. Maintenance and improvement activities for the
BaBar Detector were also carried out successfully during this shutdown period.

Fixed Target Experiments: In FY 2002, the E-158 Experiment (Moller Scattering) carried out final
commissioning, and successfully operated for 5§ weeks at full design luminosity. The machine delivered a stable 16
coulombs of charge to the experiment, which will produce the anticipated error on the physics asymmetry
measurement of 23 parts per billion.

GLAST Project: Considerable progress was made toward the final instrument design and development of
production methods for the construction of the GLAST LAT Detector,

Construction Projects: The new Research Office Building was completed on time and within budget, and the
construction of a new User Lodging Facility is making good progress.

Synchrotron Radiation Research Performance Evaluation
Office of Basic Energy Sciences (BES), and Office of Biological and Environmental Research (BER)

Quality of Fundamental and Applied Science

SSRL and User Research: The FY 2001 BES review of SSRL indicated that the quality of the research performed
by staff and Users is outstanding; the number and quality of science publications are impressive; and staff scientists
are competent, enthusiastic, and creative. BES Division of Materials Sciences & Engineering (DSM&E) supports the
outstanding work of Z-X Shen, who has made considerable advances in understanding the mechanisms of high T,
superconductivity. The addition of Jo Stohr is welcomed, and strengthens the research that is being carried out by
SSRI. scientists by adding new areas, including microstructure of magnetic materials as well as polymeric materials.

Outstanding new nanoscience efforts funded by BES in FY 2001 on the Stanford Campus have resulted in closer
ties with materials science activities at SSRL. Dr. Arthur Bienenstock became the Director of the Geballe
Laboratory for Advanced Materials (G-L.AM) on the Stanford Campus, which is now formally linked to SSRL. In

Stanford Linear Accelerator Center 10 Executive Summary
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FY 2002, there were two new Nanoscale Science, Engineering and Technology (NSET) Initiative Awards to the
SSRL/G-LAM. This total effort holds the promise of providing a strong, coherent research program in strongly
correlated elecironic materials, and in magnetic materials.

Other activities supported through the SSRL include:

s the collaboration with University of Texas at El Paso to enhance the participation of Hispanic students in x-
ray scattering;

e the Sub-Picosecond Photon Source (SPPS) effort to study short-pulse x-ray science, in preparation to the
Linac Coherent Light Source (LCLS);
the LCLS and the free electron laser {FEL) collaboration with other laboratories;
the microbeam technique development, and;

¢ theresearch by John Miao, which seeks to obtain structural information from single molecule diffraction.

All of these are felt to be of great importance fo the goals of DMS&E, and are being performed at an outstanding
level.

BER Comment: SLAC/SSRL has an outstanding staff in Structural Molecular Biology, recognized worldwide for
their research into new technology, and for their collaborations with external scientists to solve complex structural
problems. Noteworthy progress has been made in developing and implementing automated, robotic systems for
improved efficiency in the use of available beam time,

Relevance to DOE Missions and National Needs

DOE Mission and Program Priority: The research camried out at SSRL is strongly supportive of the DOE
missions; and, the operation of the SSRL filis the stewardship role for the Nation as a DOE-supported User
Facility.

BER Comment: SLAC/SSRL is highly successful in developing state-of-the-art experimental stations for
Structural Molecular Biology, stations that provide the latest technologies for solving the most complex structural
problems. The User facilities are outstanding, and attract a large and growing community of scientists from
academic, government, non-profit and industrial institutions. Beamline 9-2 ranks fourth in the number of new
protein structures published during 2002 (through September), out of more than three dozen stations devoted to
protein crystallography worldwide.

Effective and Efficient Research Program Mapagement

Research Program Management: Management of science and facilities operation is outstanding. The leadership
by SSRL management to embrace G-LAM was creative and will benefit SSRL, SLAC, and Stanford.

BER Comment: SLAC/SSRL manages its structural molecular biology staff and facilities in an outstanding

manner. Users receive a high level of support, beamline equipment is well maintained, and downtime is rare. This
is particularly noteworthy, since much staff effort is simultaneously being devoted to the SPEAR3 Upgrade Project.

Success in Construciion and Operation of Facilities

SPEAR?2 Operations: SSRL has been operating in an extremely productive manner over the past year. A 95
percent availability beam time is outstanding, and is indicative of quality accelerator staffing. Users are very
satisfied with the operation at SSRL. SSRL has excellent staff support for Users, and the interactions with Users
serves as a model for other facilities.

Stanford Linear Acceleraror Center 11 Executive Summary
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SPEAR3 Upgrade Project: The SPEAR3 Construction Project, headed by Tom Elioff, is proceeding in an
exemplary manner. It is on time and within budget. The Project team has worked with SLAC and vendors to
overcome some very difficult problems that have arisen during the Project.

LCLS (X-ray FEL) Project: The Linac Coherent Light Source Project has successfully completed the Conceptual
Design. The Project is well staffed, and ready to enter the engineering design phase.

B. BUSINESS MANAGEMENT

Introduction: Overall Business Managément was rated Outstanding for FY2002.

Of the eleven functional areas evaluated, 5 had no change in ratings from FY2001 to FY2002:

s Communications & Public Affairs.............cccoveiiniiiiinnn Excellent
o Personal PIOPErtY.....ueeeevvieeenrniiniieneeneennnnn. et Excellent
LI b (o TN v <01 oL SO PP TP OTPPPI Outstanding
* Projects/Facilities Management...........coooviviiiiiiiiiniinnnnn Excellent
o Information Management........cc..ooeiiriiiiiniii e eaeae Excellent

Functional areas increased rating from FY 2001 to FY 2002:

Equal Opportunity & Affirmative Action ..........ocoiiiiiiiiiniin Good to Excellent

Personnel Management. ...t s Excellent to Outstanding
Financial Management. . .....oovuririiiiiarriinarersaciersiiersnsssisaresnisens Excellent to Outstanding
Technology & Intellectual Property Management..........ccoooovivninenen. Excellent to Qutstanding
Environmental Safety & Health..............oooiiiiiiiii v Excellent to Outstanding

One functional area decreased rating from FY 2001 to FY 2002:

Safeguards & SECUTILY......oviiuiiiiiiiiiiiii e Outstanding to Excellent

Rather than reiterate the scoring or adjectival ratings for each of the functional areas contained in the Detailed
Assessment Results, this summary highlights the five success areas of achievements at SLAC in FY 2002.

Functional Areas Increased Ratings:

Communications & Public Affairs: The overall rating significantly increased from Good to Excellent for FY02.
This improvement can be attributed to the following achievements: mid-year modifications made to the
performance measure focused on short-term actions that were critical and reasonably attainable; and, Self-
Assessment highlighted the good faith efforts committed to by the Laboratory for the appraisal period.

Personnel Management: The overall rating increased from Excellent to Outstanding for FY02. The
improvements are attributed to the mid-year modification of the performance measures served to align DOE/OAKs
performance management with the goals and priorities of SLAC’s Human Resources Department, adding value to
the process and allowing HR to maintain its focus on its strategic objectives. SLAC’s areas of interest for FY02

Stanford Linear Accelerator Center 12 Executive Summary









