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The Nonlinear Compton Scattering Experiment
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Laser Acceleration of Particles
{Malibu, California, 1985)

Fundamental Physics During

Violent Accelerations

KIRK T. MCDONALD

Joseph Henry Laboratories
Princeton Universily
Princeton, New Jersey 08544

ABSTRACT

~ When a powerful laser beam is focussed on a free electron the
acceleration of the latter is so violent that the interaction is non-
linear. We review the prospects for experimental studies of non-
linear electrodynamics of a single electron, with emphasis on the
most accessible effect, non-linear Thomson scattering. We also
speculate on the possibility of laboratory studies of a novel effect
related to the Hawking radiation of a black hole.
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BROOKHAVEN NATIONAL LABORATORY
ASSOCIATED UNIVERSITIES, INC.,

Upton, Long Island. New York 11973

(516) 282
Departrment of Physics FIS 666 2842

6 December 19589 -

Dr. Kirk T. McDonald
Princeton University
Jadwin Hall

P.O. Box 708
Princeton, NJ 08544

Dear Kirk:
Thank you for your clear presentation of the proposal The Nonlinear Complon Scat-

tering Bzperiment which has been given the experiment number “4”. The committee
recommended approval of this experiment. Congratulations!

The committee did feel that there may be a severe background from beam halo colhding
with walls. It was felt however that the best way to find out was to try. Thought should,
never-the-less, be given to the problem.

Yours sincerely

Webed, B +daer

Robert B. Palmer
RBP:kt

cc:  CAP Steering Commiitee:
E. Courant
H. Foclsche
S. Krinsky
V. Radeka
A. Scssler
. Thieberger

M. Blume
H. ik
N. Sainos

D. Sutter, DOE

Tirda ssER Tafln Dt PADSIAE hta g2y ) T e e



I1.
Princeton Involvement with the
BNL Accelerator Test Facility
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Design of the Laser-Driven RE-Electron Gun for the
BNL Accelerator Test Facility

KIRK T. McDONALD
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Fig. 1. Block diagram of the Brookhaven Accelerator Test Facility.
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Fig. 2. Scction through the RF gun. Except for the waveguide feed, the o 100 200
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Fi’g. 8. The transverse emiltance (solid curves) as a function of the peak
RF ficld on the cathode, and the optimum phase (dashed curve) for the
laser pulse to strike the cathode. Other parameters are as in Table 1
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A BEAM-PROFILE MONITOR
FOR THE BNL ACCELERATOR TEST FACILITY (ATF)

Do PrRussell and KT MéDonald

Joseph Henry Laboratories, Princeton University, Princeton, New Jersey 08544

Proceedings of the
1989

IEEE Particle Accelerator
- Conference

Accelerator Science
and Technology

March 20-23, 1989
Chicago, IL

Proceeding: Editors
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Fig 1. The ATF beam-profile monitor
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Preliminary Tests and Modeling
of the 10.6 um Picosecond

CAP-ATF-Tech. Note #7

1. Pogorelsky
Brookhaven National Laboratory
and Spectra Technology, Inc.
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The Brookhaven Accelerator Test Facility

D.P. Russell,(?) K. Batchelor,(®) 1. Ben-Zvi,(9) 1. Bigio,(®) R.C. Fernow,(®)

H.G. Kirk,(®) N. Kurnit,(*) X.T. McDonald (¢ Z. Parsa,(®} R.B. Palmer,(®)
C. Pellegrini,(¢) T. Rao,(®) J. Rogers,(#) J. Shechan,(®) T. Shimada,®
T.Y.F. Tsang(® S, Ule,(®) A. Van Steenbergen,(® X.J. Wang,(¢)
M. Woodle,{®) R.S. Zhang(®)

(¢) Brookhaven National Laboratory; (®) Los Alamos National Laboratory;
() Princeton University; (YSUNY, Stony Brook; () UCLA

The following is a partial list of experiments planned for the ATE:

¢ Laser-grating accelerator experiment.

Inverse Cerenkov accelerator experiment.
Visible free-electron laser.

Nonlinear Compton scattering experiment.

Inverse free-electron laser demonstration stage.

= I 127 11 X t
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Figure 1. The proposed experimental beamlines of the ATF.
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Using Micrograting Structures
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29 October 1989
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Los Alamos National Laboratory
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Princeton University
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1. Operating Expenses (1987-}

Ongoing travel and salary support, including use of technical stafl.

I1. Supplement {1988-89) ... vt i $50k

Construction of the CCD-camera emittance monitors.

I1. Supplement (1989-1990) . ... oo i e e e, $50k

Construction of the backscattered x-ray diagnostic.

IV. Budget Request for the Fiscal Year 1991

o T

B

Construction of the nonlinear Compton scattering experiment.

Pyrolitic graphite crystals. ... . i e s 35k
X-ray scattering chamber.. ... ... . e $5k
Motion control for the graphite crystal and x-ray detector .........ccvvvvvvnn.. $10k
Vacuum system for the x-ray spectrometer and x-ray beam diagnostic.......... $20k
Dotal . o e $40k




