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2 DR 

The University of Washington Cyclotron has been designed and 

constructed to produce a 20 MeV beam of deuterons, but with facilities 

available for the utilisation of other particles. The basic element of 

this machine is « magnet heaving 60-inch pole pieces. A magnet of this 

sise when used with detuerons, is about tne optimum dimensions in whieh 

deuterons may be accelerated profitably without reserting to frequensy 

modulation. The machine, therefore, will be initially used as « conven- 

tional er constant frequency cyclotron with the instrumentation designed 

to take advantage of the large currents that should be available. 

‘This cycletren is installed in «a building specially built for 

the purpose and is on the University of Washington campus. It is de 

signed so as to take maximm advantage of naturally cccurring shielding 

of « emall revine. In sddition, the building has been designed te pre- 

Vide excellent shielding in the vicinity of the team to permit experi~ 

ments requiring low background. Purther instrumentation is planned which 

will permit analysis of tne beam into well-defined particle energies for 

various experimental purposes. 

‘Active work on the project began in June 1948. Initial support 

came from both the State of Washington and from the Office of Neval 

Research. In addition to State of Washington support, the project has 

deen supported by the joint program of the Office of Naval Research and 

the Atomic Energy Commission. Since July 15, 1950, outside support has 

Come from the Atomic Energy Commission. This report constitutes the first 

yearly report under this contract. As of the date of this report the 

eycletron is an assenbled machine ready for initial test. 

Total eaxpentitures to date from all sources, excluding Univer- 

sity of Washingten overhead ani staff salaries, bas been $642,000. This 
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imeledes not only the construction of the cyclotron but the cyoletren 

building and ite associated shop building. 

1-1 Ageperdedsroment s 

The University ef Washingten Cyclotron which is described bere- 

im fellews basically the Crocker Cyclotron at the Utiversity of California. 

We have had available for cur use a complete set of the Berkeley plans 

‘which was kindly place? at cur disposal by Professor BE. 0. Lawrence, These 

é@rewings heave been fellowed clesely on the =eenct design, amd have been 

invaluable te we in the major design work on the aschine. In aidition, 

we have enjoyed the competent atvice ami aid of many members of the staff 

ef the Radiation Laboratory st Berkeley. 5 

Tm the lster phases of qur work we heve received exellent od- 

viee ami counsel frem other laberateries; notably, Massachusetts Institute 

ef Technslegy, University of Pittsburgh, Breckhaven Rational Laberatery, 

Departaent ef Terrestrie] Mag:etiom Carnegie Institution of Washingten, 

amd Washingten University «t St. lewis. All of thee we gratefully 

erknowledge. 

We are particularly grateful te the Office of Neval Research, 

San Prencisoe Branch, and to the Atemic Energy Commission, Hanfurd Works, 

who have not enly gives uw finencial support but heave aided uw in aay 

ether ways over and abeve the normal a wctations. The Duress of Ord- 

namee, U. S. Havy bas mde eveilacle to ‘8 most of the machine teols neces— 

eary fer the construstion of the cycletro.. Many suppliers, teo cumerous 

to mention specifically, heave given us an unusual emount of technical as— 

eistanse in the utilisstion and edaptc..)com ef their products. Without 

‘tnuie kind of cooperation the machine could oct heve been built. we 

aecortingly acknowledge this assistance. 
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2 BIS A FAC TAT ORS 

The Muclear Physies Laberatery buildings are located on the 

extreme northeast cerner <f the University ef Washington campus, ami are 

shown in photographs, figures 2.01 and 2.03. 

Pigure 2.01 shows the cycletren building as it was completed in 

1949. Malf ef the 5,000 equare fect consrete building is buried in the 

Riliside. A minis ef ten fect of carth has been provided fer redistien 

protection in all directions emept om the top of the 40 fect diamster 

eycletron reem, «here there is « pool ef water two feet deep. The cireu- 

lar fence encleses the water pool. The fleor ple and equipment layeut 

is shown in figure 2.02. The beam chamber is ef water tight construstion 

amd cam be filled wit' water fer shielding or used fer experiments aleng 

the beam, Preliminary plans have been completed for « 36 = 40 fost lsh 

eratery building addition te provide research ares and facilities adjacent 

te the beam chamber. 

Pigure 2.03 shows the cycletren shep building. This building 

is 40 feet by 100 fect, glass walled, radiant heated, and prevides the 

machine teols and electromic facilities fer construstion of the cyeletren. 

Tt is equipped witn adequate machine teols required fer cuclear research 

work of this type. Almost all ef the machine werk is being performed in 

this shop exept fer the large vecum, Gee stem, and transition tanks. 

Befere the shop building became available in Februar 1949, machine and 

fabrication werk en the magnet coils was performed in the basement of 

Puysies Hall.



The Cyreletron Building





Equipment Layout - Cyclotron Building
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‘The Cyclotron Shop Building
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3-1 Jahreduehion 

Por efficient eperetion of the eyelotren the magnetic field 

must be of « rather large intensity and emst be carefully shaped. The 

requirenente on the shape are: (1) in the median plane the variation of 

the intensity with redial distance must conform clesely te « fairly will 

@efined relation, ami (2) inside the exit redius and near the median plane 

the ficl4 must ve sccuretely symmetrical «ith respect te the axis and with 

Pespect to the median plane. 

3-2 Maspebisshion Properties of the Core 

apparently the contro] of the maguetic properties in the manme- 

facture of steel is rather umeertain, In erder to obtain nigh permeabil- 

Sty the manufacturer advised the chemice] composition es specified in 

Table A, 

TARA 
CHIBCCAL COMPOSITION OF STEEL FOR CICLOTRON MAGNET CORE (SPECIFIED) 

A Bowland ring wer aachined from « plese of forged steel fran 

the came heat as the cycletren magnet, ami « magnetisation curve was 

determined by the elementary method empleying « ballistic galvencmeter. 

‘The reeulte shown in figure 3.01 were very satisfectery. Values of the 

wagnetio induction at the center ef the magnet gap fer various exciting 

currents were caloulated by means of clementary magnetic cireuit theory 

emi were greater than had been antisipated. ‘These predicted values were 

later verified by <irest meacuresent. The magnetic induction as « 

function of current is show in figure 3.02. 

-T7.-
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3-3 The Medel Meacnat 

The first problem was the design of shine which wuld preduse 

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

twelfth scale model of the magnet was constructed for experimental studies 

ef shims. The advantages in using a model instead of the cycletron magnet 

were: (1) A variety of shims could be constructed, installed, and tested - 

with considerably reduced expense and working time; this point wes exphe— 

wised by the possibility ef using special alleys whieh are costly anid re- 

quire heat treatment after machining. (2) The investigation could be cam 

ried out before completion of the cycletren magnet, thus accelerating the 

vonstrustion program. (3) Investigation with a model would remeve these 

phases of construction ant testing. (4) Some measurements ef minor impor 

tance could be conveniently carried out with the model. (5) Sinse it is 

anticipated that the cycletren may be radically altered in the future with 
the introduction of frequensy modulation, further magnetic stuiies my be 

required which can be carried out with the medel while the cycletres re- 

maine in operetion. 

On the other hand, the use of « emall scale model entails dif- 

ficvities which can consume considerable time and effert. These are 

prinsipally associated with: (1) the problem of obtaining high spatial 

resolution in the field measurements, end (2) the problem ef hest dissipe- 

tion in the coils. 

In the model progrem the amount of testing required te arrive 

et « final shim design was much lees than anticipated. This was due in 

part to the fact that the geometry of parte limited the possible varie- 

tions more clesely than was expected. The final design did not empley 

eny special alleys. Considering oll aspects it seems that the edvantages



emi disadvantages of using the model were fairly closely balanced. 

3-32 Mode) Magnet - Core and Cover Plates 
The core of the model magnet was constructed from fergings 

important, the detailed strusture of the model departs widely from the 

full scale ecils. ‘The construstion features are compared in Table B. 
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Im scaling a magnetic device the gross current density varies inversely 

es the linear dimensions and the heat generation per unit volume varies 

ee the equare of the current density. Therefore, in the model the pro- 

bles of heat dissipstion is « sericus one. Each ooil was enclesed in « 
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