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The 19408 saw the origins of linear electron accelerators that directly
led to the 2-mile-long accelerator at Stanford Linear
Accelerator Center. SLAC archivist Jean Deken presents a pictorial history of early

linear accelerator development at Stanford University. The images show a series
of accelerators called Mark I-IV.

“When Bill Hansen invented the electromagnetic resonant cavity before the war,

he was interested in generating high voltages for particle accelerators with relatively
modest inputs of power...Following his war work in the east, Hansen returned to
Stanford to refocus his microwave efforts on a linear accelerator with the objective
of obtaining high particle energies for fundamental physics. At the same time,
work on linear accelerators related to protons rather than electrons was started in
Berkeley by Luis Alvarez and his associates, of whom | [W.K.H. “Pief” Panofsky] was
one. In the late 1940s, that proton accelerator was a much larger device than Hansen's
electron machines at Stanford because, for technical reasons, a frequency 15 times
lower was chosen for its operation. In one memorable photo [facing page, bottom],
Alvarez and his associates were seen sitting on the vacuum tank of their machine.
When he learned of this photograph, Hansen demonstrated [below] that he could
carry his machine, the Mark | linear accelerator, on his shoulder!”

W.K.H. Panofsky, “Big Physics and Small Physics at Stanford,” Sandstone
& Tile, Summer 1990.

Mark | accelerator section:
Professor William W. Hansen
(right) of the Stanford Physics
Department and three of his
graduate students: (left to right)
Stanley Kaisel, Clarence
Carlson, and William Kennedy.
They are holding one of the first
sections of the first Stanford
traveling wave electron linear
accelerator. Eventually 3.6 m
long, the Stanford Mark | could
accelerate electrons to an
energy of 6 MeV. The Mark |
was followed in 1949 by the
Mark Il, which was a prototype
of one of the sections of a
planned, much larger machine,
the Mark lIl. Built under the
direction of R. F. Post, the Mark
Il was first successfully oper-
ated in October 1949. Source:
SLAC Archives, ARC127, Slide
2; Stanford photo
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Mark Il accelerator control room:
Karl Brown at the klystron controls
for the Mark Il accelerator at Stanford
University. Source: SLAC Archives,
ARC490; Vera Llith photo

Berkeley MTA: The Berkeley Laboratory group seated on top of the Materials Testing Accelerator/Mass Transport
Accelerator (MTA) section on the back of a flatbed truck, probably in 1947. The group includes (left to right, back
row) Frank Fillmore, Wilfred Kimlinger, Frank Grohelch, Saul Lissauer, Richard Crawford, Clarence Turner, Al Walker,
Donald Cone, Arthur Hudgins, Philip Carnahan, Thomas Bristow, James McFaden, Duncan Gardner, Thomas Perkin,
Val Ashby, Robert Serber, Pief Panofsky, Chaim Richman, Lauriston Marshall, John Woodyard, Frank Oppenheimer,
Morris Jeppson, Alva Davis, Al Chesterman, Luis Alvarez, Richard Shuez, Andrew Gardner, Craig Nunan, unknown,
unknown, Don Gow, Edward Day, Selsted, Al Kaehler, Hayden Gordon, David Vance, and (standing in front) Velma
Turner. Source: SLAC Archives, ARC100; Lawrence Berkeley Laboratory photo

31

symmetry | volume 02 | issue 06 | august o5



gallery: early linacs

A “contract between the Office of Naval Research and Stanford University, calling for work leading
to a billion-volt electron linear accelerator, went into effect June 1948...[W]ork was carried out
in several areas. The theory of microwave electron linear accelerators was studied and advanced.
Investigation was carried out of various accelerator structures to determine which were most
suitable for electron acceleration...Microwave measuring techniques were developed for testing
accelerator components. Further research into the accelerator principle was carried out on the
magnetron powered Mark | 6-MeV accelerator. Design, development, and construction of the high-
power Kklystron amplifier were intensified in order to be able to provide the necessary traveling
waves for the large accelerator. The modulating devices for pulsing the klystrons on and off were
developed. Components for the large accelerator were designed and fabricated. The prototype
Mark Il accelerator was operated with the new components, including the new high-power klystron.
Construction of the large accelerator, now known as the Mark Ill, was begun.

“The Mark Il first operated on the night of November 30, 1950. At that time, a length of 30 feet of
accelerator was assembled, supplied by three klystrons. With each klystron providing an average
of eight megawatts of microwave power, this operation delivered an electron beam of about 75 MeV."
Doug Dupen, May 1966, SLAC Report 62

Mark Ill accelerator: First sections of the Mark Il accelerator at Stanford, as seen
looking toward the injector. After construction, the accelerator and |-beams were
surrounded by concrete shielding. Source: SLAC Archives, Slide 5, Stanford photo
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Close-up look at the Mark IV accelerator: Source: SLAC Archives, M408

“In 1954, with U.S. Atomic Energy Commission support, Stanford started to build a 20-foot, 80 MeV
research accelerator. This machine, which became known as the Mark [V, was designed...to study
methods of improving accelerator components...In the early 1960s, the Mark IV was used exten-
sively as a prototype for the [SLAC] two-mile accelerator, and for testing some of its components”
Doug Dupen, May 1966, SLAC Report 62

Testing new accelerator components: George Jackson, Staff Associate-
Technical in SLAC's Accelerator Physics Department, tunes the phasing
system for a radio frequency separator tested on the Mark IV accelerator.
Source: SLAC Archives, M403
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