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A_DTRDLUCTION

The University of Washington Cyclotron has been designed and
constructed to produce a 20 MeV deam of deuterons, but with facilities
avallable for the mtilisation of other particles. The bdasic clement of
this machine is a magnet having 60-inch pole pleces. A magnet of this
sise when used with detuerons, is about the optimmm dimensions in whish
deuterons may be accelsrated prefitably without resorting to fregquensy
modulation. The machine, therefore, will be initially used as & conven-
tional or constant frequency cycloetrem with the instrumentation designed
uwmdmhmmu—ahm

This oyulotren is installed in a bdullding specially bulls fer
the purpose and is on the University of Washington campus. It 4is de-
signed 90 as Lo taxe maximm advantage of naturelly eecurring shielding
of a ssall revine., In sddition, the bullding has been designed to pre-
vide sxcallent shielding in the vicinity of the 'eam to permit experdi.-
ments requiring low backgreund, Purther instrumentation is planned which
vill perwit analywis of the beam into well-defined particle energies for
various exper~mental purposes.

'Mwm-mml-hhmlm“
cane from both the State of Washington and from the Office of Newal
Research. In addition to State of Washington support, the project has
been supported by the Joint program of the Office of Nawal Resesareh and
the itomie Energy Commissiom. Sinee July 15, 1950, outaide support has
come from the Atomic Energy Commission. This report constitutes the firet
yoarly report under this comtrect. As of the date of this report the
cyclotron is an assembled machine ready for initial test.

Total expenditures to date from all sources, exsluding Univer-
sity of Washington overtead and stalff salaries, bas bdesn $642,000. This
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inelndes not only the comstruction of the melotron dut the cyuletrwm
bullding and ite associated shop dullding.
1.1 AspesQedgement s

The University of Washingten Qyeletron which is described here-
ia fellows basically the Crocker Cyelotrom at the Umiversity of Califeormia.
¥e have had avalladle for our use a complete set of the Barkelsy plams
which was kindly placed at ocur disposal by Professor E. O. lawrence. These
drewings have been followed clesely on the masmet design, and have been
invaluabls % we in the major design work em the machine., In addition,
we have enjoyed the competent advice and ald of wany members of the staff
of the Radistion lLaborstory st Berkeley. :

I the later phases of our work we have received axcellent ad-
vise and counsel frum other laberetoriss; notably, Massashusetts Institute
of Technology, Univereity of Pittsburgh, Breckhsven Rational laberstory,
Department of Terrestrial Mag: etism Carnegie Institution of Washingtenm,
and Washingten University et St. louis. All of theee we greatefully
swmnowledge.

We are partisularly greteful te the QOffice of Naval Researeh,
San Pruncisce Branch, and to the Atamis Energy Commission, Hanford Works,
who have not enly given w financial support but have aided w in many
other wvays over and adove the norwal @ wotstions. The Puresn of Ord-
namse, U. S. Navy bas made evailacle to © most of the machine tecls neces-
sary fer the comstrustion of the cycletro.n. Many suppliers, teo numerous
to mantion specifically, have given w an unusual asount of techmical as-
sistanee in the wiilisstion and adaptse..om of thedr produste. Withowt
this kind of cocparstion the machine could oot have besm bullst, W
accordingly acknowledge this assistamce.
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The Nuclear Piysies laberstory bulldings are located oa the
extreme northeast cormer <f the University of Washington campus, and are
shown in photographs, figures2.0l amd 2.03.

Figure 2.01 shows the cyelstrem bullding as it was cempleted in
1949. Half of the 5,000 square feot conarete buliding is bdurded in the
hdllside. A minlmmm of ten feel of carth has been provided fer redistion
protecstion in all directions cwept on the top of the AD feot diamster
eyulstron recm, where there 15 & pool of water two feel desp. The clren-
lar fence sscloses the water pocl. The flseor plar and equipment lagewt
is showm in figwe 2.00. The beam chamber is of water tight construwstien
and cam be filled wit' water for shielding or used for experiments aleng
the beam. Prelisinery plans have been completed for a 36 x A0 foot lah-
oratory bullding addition to provide research ares and facilities adjecent
te the beam chamber.

Pigure 2.03 shows the cyclotrom shep bdullding. This bullding
is &0 fest by 100 feet, glase walled, redisnt heated, and prevides the
mashine teols and electromic fasilities fer construstica of the cyelestrem.
It is equipped with adequate machine teols required fer muclesar research
work of Lhis type. Almost all of the msshine work is belng performsd in
this shop exsept fer the large vacuum, dee stem, and trensition tanks.
Bafere the shop bdullding became avallable in Pedruar 1949, aachine and
fabrication work on the magned cedils was perforwmed in the besemsnt of
Pigyeies Hall,



The Creletron Bullding
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Equipment Layout - Cyolotron Building
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The Cyclotron Shop Bullding






L MAJNET

3.1 latredesthlen

Por efficisst operstion of ths eyulstrem the magnetis field
sust be of & rether large intensity and smet be carefully shaped. The
requirensnts on the shape are: (1) 4in the sadian plane the varistiom of
the intensity with redial distance must conform clesely te a falrly well
dafined relation, and (2) inside the exit redius and near the median plane
the fleld must ve sccwrstely symmetrical with respect to the axis and with
respect Lo the median plane.
3.2 Msaetiaalion Prepariiss of the Cors

Apparently the comtrol of the magnetic properties in the mamw-
facture of steel is rether woertain, In erder to obtain nigh permeabdl.
1y the namufasturer advised the chemics)l compositien as specified in
Table A.

IALLE A
CHEGCAL COMFOSITION OF STEEL FOR CTYCLOTRON MAGNE! CORS (SPECIFIED)
0.15 per cent maximm
.., - L ]

004 =
O.0M8 =
0.2 =

[+
">
r
L]
M -
A Bovland ring was machined from a plese of ferged stesl from
the same heat as the cyuletrem magnet, and & magnetisation curve was
detarunined by the elementary metnod ampleying s ballistic galvencmeter,
The resulite showm in flguwrs .01 were very sstiafectery. Valuse of the
sagnetis industion at the center of the magnet gap for wvarious exoiting
survents were caloulated by means of slementary magnetis cireult theory
and were greater tham had bdeen amtisipated. These predicted values were
later verified by Cdirest msssuresent. The sagnetis induetice o &

funetion of cwrrent Lis showm ia figwe 3.02.
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3.3 Zhe Madel Masnat

the desired redial dependence with sufficiently intense fields. A one-

twelfth soale model of the magnet was censtrusted for experimental studies
of shims. The advantages in using a model instead of the eyvletrem magnet
were: (1) A variety of shims could be constructed, installed, and tested -
with considerebly reduced expense and working time; this point wes emphe-
siged by the possibility of using special alleys whish are costly and To-
quire hest trestment after machining. (2) The investigation could be car-
ried out before completion of the cyclotron magnet, thus accelersating the
construstion program. (3) Investigaticn with a model would remsve these

activities from the cyclotron itself and eliminate interference with other
phases of construction and testing., (4) Some measuremsnts of minor impor-
tanse could be comveniently carried out with the model. (5) Sinee it is

anticipated that the cyclotrem may be redically altered inm the futwre with
the imtrodustion of frequensy modulstion, further magnetic studies may be
required which can be carried out withk the medel while the syvlotrem re-
maine in operstion.

On the other hand, the use of a small seale sodel entalls Aif-
ficulties which can consume considersbls time and effert. These are
prineipally sssociated with: (1) the problem of obtaining high spatial
resclution in the flield messsuremsnts, and (2) the problem of heat dissipe-
tion in the ceils. :

In the model progrem the amount of testing required te arrive
et & final shim design was mmch less than antiscipsted. This was due in
part to the fact that the geometry of parte limited the possible varis-
tions more cleesely than was expected. The final design daid not empley
any special alleys. Censidering all aspects it seems that the advantages






