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December, 1985

Prof. Ernest Moniz
Director
Bates Linear Accelerator Center
P.O. Box 846
Middleton, MA 01949

Dear Prof. Moniz,

Enclosed is a short proposal to study an interesting radiation effect at the Bates linac.
The interference between synchrotron radiation and Čerenkov radiation, although never
before observed, should be readily demonstrated in a small experiement which could run
in a parasitic mode.

I spoke on the telephone with Bill Lobar and Jay Franz, who were encouraging that the
experiment might be run by obtaining a parisitic beam via scattering off a wire at the
first focus of the external beam. Ed Booth of Boston U. gave me some advice as the the
practicalities of running this way. I understand the earliest that some beam time might
become available is March-April 1986.

If you consider that Bates might be able to run the experiment I would like to visit the
lab to get a better understanding of its operation. Please advise me as to your interest in
this project.

Sincerely yours,

Kirk McDonald
Professor of Physics
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December, 1985

Dr. Robert Palmer
Associate Director for High Energy Physics
Brookhaven National Laboratory
Upton, Long Island, NY 11973

Dear Bob,

Enclosed please find copies of a proposal for a small experiment to observe the interfer-
ence between synchrotron radiation and Čerenkov radiation at the AGS. Don Lazaurs has
advised me that it might be possible to run this in the LESB (B4) during the May-June
1986 slow beam period.

I have also submitted a very similar proposal to the Bates accelerator. They may be able
to accomodate me in a 700 MeV parasitic electron beam in spring 1986. If so it is probably
advantageous to conduct the experiment there rather than at BNL. However I believe a
good job could be done in the B4 line, and request your consideration for that.

To mount the experiment in spring 1986 it would be useful to have determined which
laboratory will be used by February-March 1986. Can I get an indication from Brookhaven
on that time scale? I will of course keep you informed as to the status of the proposal to
Bates Lab.

Sincerely yours,

Kirk McDonald
Professor of Physics
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December, 1985

Dr. Donald Lazarus
AGS Divsion
Brookhaven National Laboratory
Upton, Long Island, NY 11973

Dear Don,

Enclosed please find copies of a proposal for a small experiment to observe the interference
between synchrotron radiation and Čerenkov radiation at the AGS. Both Neil Baggett and
Ted Kycia advised me that I should submit this formally to Bob Palmer, and I have done
so. I trust that Bob will contact you when he has a chance to consider the proposal.

Thank you again for your help is assessing the feasibility of the experiment in the B4 line.

Sincerely yours,

Kirk McDonald
Professor of Physics
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December 27, 1985

Dr. Xavier Maruyama
Center Rad. Res.
National Bureau of Standards
Gaithersburg, MD 20899

Dear Xavier,

Follwing your remarks at Bates I have looked into the effect of transition radiation. It
is small, but perhaps we can actually measure it! Enclosed is a short note summariz-
ing my calculations on transition radiation and scintillation in He gas. The scintillation
background should be no problem.

Best wishes,

Kirk McDonald



Princeton University DEPARTMENT OF PHYSICS: JOSEPH HENRY LABORATORIES

POST OFFICE BOX 708

PRINCETON, NEW JERSEY 08544

Telephone: 609 258-6608 Telecopier: 609 258-6360

E-mail: mcdonald@puphep.princeton.edu

Internet: http://puhep1.princeton.edu/∼mcdonald/

December 30, 1985

Dr. Robert Palmer
Associate Director for High Energy Physics
Brookhaven National Laboratory
Upton, Long Island, NY 11973

Dear Bob,

Thank you for your letter of 23 Dec. concerning my proposal to observe the synchrotron-
Čerenkov effect. I would be pleased to make a presentation to the BNL PAC in March
1986.

It now appears extremely likely that I will actually do the experiment at Bates Lab in the
Spring. However I would like to preserve the chance to do it at BNL if the Bates option
falls through due to unforeseen circumstances. Please advise me if it is still appropriate to
address the BNL PAC under these conditions.

Enclosed is a short writeup which indicates how we should also be able to measure the
interference between Čerenkov radiation and transition radiation as a bonus.

Sincerely yours,

Kirk McDonald
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January 2, 1986

Prof. Ernest Moniz
Director
Bates Linear Accelerator Center
P.O. Box 846
Middleton, MA 01949

Dear Ernest,

Enclosed is a note which considers the effect of transition radiation on the synchrotron-
Čerenkov experiment. With a little effort we should be able to observe transition radiation,
which should occur at a rate somewhat below the synchrotron radiation caused by 80 gauss.
Very close to Čerenkov threshold there is an interference effect, which we would probably
be the first to observe.

So this potential ‘background’ only adds to the interest of the experiment! I look forward
to taking data at Bates sometime this Spring.

Sincerely yours,

Kirk McDonald
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February 6, 1986

Dr. Jay Flanz
Bates Linear Accelerator Center
P.O. Box 846
Middleton, MA 01949

Dear Jay,

Enclosed are copies of the sheets I have submitted in repsonse to a request from Bill Lobar.
Perhaps you could let me know if they need modification.

Work here is underway on the Čerenkov detector, but it is optimistic that it will be
complete by April 1. So I have indicated that May 1 is a more realistic running date for
the experiment.

I hope all is well with your family.

Best wishes,

Kirk McDonald
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February 6, 1986

Beam Requests, c/o W. Lobar
Bates Linear Accelerator Center
P.O. Box 846
Middleton, MA 01949

Dear Bill,

Enclosed are the beam request sheets for the synchrotron-Čerenkov radiation experiment.
If clarification is needed please call me, or get in touch with Jay Flanz, who has joined the
experiment.

Sincerely yours,

Kirk McDonald
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March 13, 1986

Gary Nixon
Bates Linear Accelerator Center
P.O. Box 846
Middleton, MA 01949

Dear Gary,

Enclosed is a short writeup on our upcoming experiment at Bates. It would be easy for
me to reformat the paper, as it is on the word processor. I could also provide photographs
of the figures.

Sincerely yours,

Kirk McDonald
Professor of Physics
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March 13, 1986

Dr. Jay Flanz
Bates Linear Accelerator Center
P.O. Box 846
Middleton, MA 01949

Dear Jay,

Gary Nixon asked me to send him a short writeup describing our experiment, a copy of
which is enclosed. It includes a suggestion that we might also be able to see an extra
component of synchrotron radiation in the fringe field of the magnet.

Work on the detector is moving rapidly at last. The tank has been welded together, and
the first magnet coil is being wound today. May 1 now seems like a very solid date for
transporting the apparatus to Bates.

Best wishes,

Kirk McDonald
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April 2, 1986

Dr. Robert Palmer
Associate Director for High Energy Physics
Brookhaven National Laboratory
Upton, Long Island, NY 11973

Dear Bob,

This is in regard to my BNL proposal #827. Apparently I am on the schedule at Bates
Lab as a parasitic user for 7 days beginning June 11, 1986. Given this commitment from
Bates it is unlikely that I would wish to participate in the May-June run at BNL. I will
keep you informed if any difficulties arise which alter this conclusion.

Sincerely yours,

Kirk McDonald
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August 13, 1986

Roger Gearhart
Bin 20
Stanford Linear Accelerator Center
P.O. Box 4349
Stanford, CA 94305

Dear Roger,

Enclosed is a short paper describing our recent observation of interference between
Čerenkov and synchrotron radiation. I understand that the conception for this arose out
of experimental work you did with Tom Erber in 1970.

Sincerely yours,

Kirk McDonald
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August 13, 1986

J.J. Murray
Bin 20
Stanford Linear Accelerator Center
P.O. Box 4349
Stanford, CA 94305

Dear Joe,

Enclosed is a short paper describing our recent observation of interference between
Čerenkov and synchrotron radiation. I understand that the conception for this arose
out of experimental work you did with Tom Erber in 1970. I also enclose a nearly finished
version of a proposal for studies of nonlinear QED in e-laser collisions. As you advised me
in January, the initial work is to be done at a small linac, apparently to be built at BNL
rather than SLAC. The longer range interest is still to bring the experiment to the C line.
Some of the physics prospects that could be explored there are discussed in sections 2-4 to
2-7.

Sincerely yours,

Kirk McDonald
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1987

W. Lobar
Bates Linear Accelerator Center
P.O. Box 846
Middleton, MA 01949

Dear Bill,

Enclosed is a writeup for the 1986 Bates Annual Report describing our small experiment.
The laser printer could easily reformat the article if desired.

The results of the experiment were published in Phys. Rev. Lett. 57, 2264 (1986).

This experiemnt is complete. However, we would like to perform a followup experiment,
on a similarly modest scale. The proposal for this has not been submitted to Bates yet.

I have given seminars on this work at

National Bureau of Standards, Sept. 11, 1986;

U. of Rochester, Nov. 10, 1986;

Princeton U., Dec. 10, 1986;

U. of Chicago, Jan. 26, 1987.

I contributed an abstract, and gave a talk to the 1987 Meeting of the APS Division of
Particles and Field, Salt Lake City, Jan. 14-17, 1987.

Would it be possible for you to send me a copy of the 1986 Annual Report when it becomes
available, and also the 1985 Report?

Sincerely yours,

Kirk McDonald
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1987

Dr. Jay Flanz
Bates Linear Accelerator Center
P.O. Box 846
Middleton, MA 01949

Dear Jay,

Enclosed is a copy of the writeup I sent to Bill Lobar for the Annual Report. At the end
it hints towards a followup experiment, a sketch of which I will try to commit to paper in
the ‘near futrure.’

Best wishes,

Kirk McDonald




