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JAMES R. MACDONALD LABORATORY

Ivan Chompalov

I. Data collection:

· Case name: James R. Macdonald Laboratory (JRML) at Kansas State University (DOE use facility). 

· Site visit:

Date
Interviewers
Persons Interviewed

7.17. 2000
Ivan Chompalov

Larry Wilson
1. Patrick Richard, Certelyo-Rust Distinguished Professor, Department of Physics, Kansas State University, Director, JRLM (phone: 785-532-6783; e-mail: richard@phys.ksu.edu)

2. C. Lewis Cocke, University Distinguished Professor, 

       Department of Physics, Kansas State University,

       Associate Director of Research, JRLM (phone: 785-532-

       1609; e-mail: cocke@phys.ksu.edu)

3. Brett DePaola, Professor, Department of Physics, Kansas State University, REU Program Advisor, Faculty, JRLM (phone: 785-532-1623; e-mail: depaola@phys.ksu.edu)

4. Brett Esry, Assistant Professor, Department of Physics, Kansas State University, Faculty, JRLM (phone: 785-532-1620; e-mail: esry@phys.ksu.edu)

5. Emil Sidky, Postdoctoral Research Fellow, Department of Physics, Kansas State University, Research Associate, JRLM (phone: 785-532-6823; e-mail: sidky@phys.ksu.edu)

6. Eric Wells, Postdoctoral Research Fellow, Department of Physics, Kansas State University, Research Associate, JRLM (phone: 785-532-2669; e-mail: ewells@phys.ksu.edu)

7. Tracy Tipping, Assistant Scientist and JRML User Liaison and Safety Officer, JRLM (phone: 785-532-2668; e-mail: tipping@phys.ksu.edu)

8. Erge Edgu-Fry, Ph.D. Student, Department of Physics, Kansas State University and  JRLM (phone: 785-532-2666; e-mail: erge@phys.ksu.edu)

9. Zamkov, Mikhail, Ph.D. Student, Department of Physics, Kansas State University and  JRLM (phone: 785-532-2657; e-mail: mikhaill@phys.ksu.edu)



II. Technical Focus and Center History:

The James R. Macdonald Laboratory (JRML) at Kansas State University is one of several DOE specialized single-purpose centers.  The laboratory is exclusively engaged in basic energy research and is dedicated to the study of atomic collisions involving highly charged ions.  Form an organizational perspective, it is a single-institution, single-field (atomic physics) user facility, which involves collaborations with a large number of outside users, both from national laboratories (Oak Ridge, Lawrence Livermore, Argonne, etc.) and foreign universities and laboratories.  Unlike the NSF STCs and ERCs, JMRL is a stable long-term formation whose operation is funded by a continuing grant from DOE at a level of approximately $2,000,000 per year. The first experiment was conducted in 1969 on the tandem Van de Graaf 7-MeV accelerator.  The laboratory was dedicated to Prof. James R. Macdonald, whose outstanding research in atomic physics provided the impetus for a full-scale accelerator-based atomic physics program at KSU.  JRLM was designated as a DOE atomic physics user facility in 1997 but has been developing facilities to perform this function since 1985 (e.g. the 9-MeV superconducting linear accelerator (LINAC) and the cryogenic electron beam ion source (CRYEBIS)). 

Presently, JRLM serves as such a facility for a number of atomic physicists from all over the world. It is probably the biggest university-based facility for accelerator-based atomic physics and its special strength is cutting-edge theoretical and experimental research on the interaction of highly charged ions with all forms of matter (ion-atom, ion-ion, ion-molecule, ion-cluster, ion-surface, ion-laser excited atom). Since the focus is on basic atomic science, there are no links to industry or any formal contracts to develop applications, although some interesting research findings have potential applications, notably in astrophysics. 

The interesting thing from a public policy point of view is that, while JRLM, in contrast to NSF STCs and ERCs, does not face the difficult decision of how to continue research when its funding is being phased out, the laboratory has to come to terms with the fact that in the next two to three years it will lose the older cohort of prominent researchers who have participated in bringing the lab to its current prestigious status among the small community of atomic physics (Richard, Cocke, Gray).  These are people with tremendous experience and high visibility, who have attracted a number of younger scientists and graduate students to KSU (currently one of the top four departments with concentration in atomic physics alongside University of Colorado, Harvard, and MIT).  Naturally, there is some apprehension that the laboratory will be different and the transition may lead to good or bad changes.  The hope is that several fairly new facilities (LINAC; CRYEBIS; ECR; the Ion-Ion Collision facility) will continue to attract outside users from both the U.S. and abroad (the most active foreign users are from Germany, Japan, Brazil, Greece, and Poland).  As far as effects on student careers are concerned, the most notable feature of JRLM is that the staff has been active in recruiting students mainly through the Research Experience for Undergraduates (REU) program, funded by NSF. 

III.       Magnitude:

This is an assessment of the magnitude of the James R. Macdonald Laboratory as of July, 2000.  There have been some fluctuations from the early years, but for the most part in the past ten years the number of personnel has been fairly stable.

· Number and names of participating institutions: 1 university: Kansas State University.  The number of outside user institutions varies by year (e.g. in 1999 11 outside universities or laboratories conducted experiments at JRLM)

· Number of research faculty: 12 

· Number of research staff (assistant scientists and research technologists): 9
· Number of postdoctoral fellows: 2

· Number of graduate students (research assistants): 19

· Number of undergraduate students: 13

· Other staff (administrative and clerical): 3

· Level of funding: Approximately $2,000,000 operating costs per year are provided through a continuing grant from DOE. Additionally, both DOE and the State of Kansas have shared expenses for building the various facilities housed within the lab (e.g., DOE supplied $5.1M over three years beginning in 1985 for constructing LINAC and CRYEBIS, while support in the amount of $1.1M for building addition to house these two facilities was provided by the State of Kansas).

· Funding agencies: DOE and the State of Kansas.

IV. Outputs:

Year
Articles
Technical Reports
Patents
Dissertations
Theses
Spin-off companies

1985
  20
0
na
na
na
na

1986
  23
0
na
na
na
na

1987
  41
0
na
na
na
na

1988
  31
0
na
na
na
na

1989
  38
0
na
na
na
na

1990
  20
0
na
na
na
na

1991
  40
0
na 
na
na
na

1992
  32
0
na
na 
na
na

1993
  21 
0
na
na
na
na

1994
    9
0
na
na
na
na

1995
  28
1
na
na
na
na

1996
  29
1
na
na
na
na

1997
  43
1
na
na
na
na

1998
  45
1
na
na
na
na

1999
  40
1
na
na
na
na

2000 (till may)
  12
1
na
na
na
na

Notes: na=not available.

V. Impacts:
· Scientific impacts:  The scientific impacts of JRML have been largely incremental and confined to the field of atomic physics. As the only facility in the U.S. that provides state-of-the-art equipment for the pursuit of atomic physics with highly charged ions, the laboratory has truly been a leader in its specialized domain. The unique combination of facilities in one locale has allowed long-term advances in the area. Among the milestones of research achievements that came out of JRML are: the development of cold target recoil ion momentum spectroscopy (COLTRIMS); research in electron spectroscopy; ionization and break-up of molecules by both slow and fast highly-charged atoms; electron capture from Rydberg targets with both high and low velocity ions.

· Technical impacts: JRLM has been heavily involved in design and building of specialized facilities for doing atomic physics experiments with highly charged ions. Over the past fifteen years or so the laboratory personnel have constructed several state-of-the-art facilities, which greatly expanded the lab’s capabilities. The concentration of these unique facilities at JRML has attracted and continues to attract a lot of outside users who perform such experiments. The latest equipment additions were the Superconducting Heavy-Ion Booster Linear Accelerator (LINAC); the Cryogenic Electron Beam Ion Source (CRYEBIS); the Electron Cyclotron Resonance (ECR) Source; and the Ion-Ion Collision Facility. 
· Relations with industry:  Because of its focus on basic atomic physics research, the laboratory has not forged any specific connections to and formal collaborations with  industry, nor has it been involved in any contracts to develop applications, although some interesting research findings might have potential applications, namely in astrophysics.

· Education and outreach: Education and outreach are integral components of JRML’s overall mission.  The laboratory has developed several initiatives in that respect. One is the James R. Macdonald Scholarship awarded annually to outstanding undergraduate physics majors. Another is the REU program, which is funded by NSF and brings to JRML sophomore and junior students over the summer to work in various research groups. This has also served as one channel for recruitment of graduate students. A third initiative is a program to train students from Technische Universitat, Dresden, Germany in ion source/accelerator technology and atomic collision physics. 16 students have been trained over the last 8 years in this program. Additionally, JRML maintains a laboratory web site and distributes a CD that gives a virtual tour of the lab.

· Student careers: Student careers have been positively affected by their association with JRML. The main impact is that students not only develop marketable skills in experimental and theoretical atomic physics but also receive a broad physics education, including computer programming. This fact, combined with the high prestige of JRML, bodes well for their future prospects. Lab graduates have been hired in all employment sectors: academia, government laboratories, industry, and business.  A substantial number of JRML former students have undertaken jobs in Silicon Valley companies. 

· Collaboration:  Research collaborations have been widespread and quite productive. A number of collaborations have been forged on specific experiments with other national labs like Oak Ridge, Lawrence Livermore, Argonne, Lawrence Berkeley, JPL. Research co-operations with other U.S. universities have also been common (e.g., Colorado State University, Western Michigan University). Finally, collaborative work with outside international users from both universities and physics laboratories has been going on for the past twenty years or so (recent examples are collaborations with atomic physicists from Japan, Germany, Brazil, and the Czech Republic).

