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Synchronous Acceleration

The third phase of accelerator history started
with the addition of the concepts and techniques
of “phase stability” to resonance acceleration.
With these techniques particles can be kept in
resonance with the radiofrequency electric field
indefinitely, and can be accelerated to much
higher energies.

The principle of phase-stable or “syn-
chronous” acceleration was proposed indepen-
dently and nearly simultaneously by V. Veksler
of the U.S.S.R. and E. M. McMillan of the Uni-
versity of California, in 1945.

M. S. Livingston
“Resonance Acceleration”
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The Strong-Focusing Synchrotron
-New High Energy Accelerator-

Strong focusing forces result from the alter-
nation of large positive and negative n-values in
successive sectors of the magnetic guide field in
a synchrotron. This sequence of alternately con-
verging and diverging magnetic lenses of equal



strength is itself converging, and leads to signif-
icant reductions in oscillation amplitude, both
for radial and axial displacements.

E. D. Courant, M. S. Livingston, H. S. Snyder
“Phys. Rev. 88, 1190-1196 (1952)”
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The Thy (5m)
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TESLA 17km TME 5 GeV
DAS 17 km T 5 GeV
MCH 16 km FODO 5 GeV
OCS 6.5 km TME 5 GeV
BRU 6.3km FODO 3.74 GeV
OTW 32km TME 5 GeV
PPA 2.8 km s 5 GeV
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