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Introduction

This bibliography is a supplement to that compiled and edited by
E. Thomas, P, Mittelman, and H, H. Goldsmith, issued July 1, 1948 as BNIL~L~101,
and to the later extension prepared by Bonnie E, Cushman and issued in March, |
1951, as UCRL-1238, The journals searched were Chemiea; Abstracts; Science
Abstracts, Section A (Physics) and Section B {Electrical Engineering); Nuclear
Science Abstracts; and Nucleonics, The period covered was January, 1951,
lthrough December, 1951, News briefs are not included in the list; however,
some reports published by various institutions econcerning progress in the con-
struction of their particle accelerators are covered. Information pertaining
to particle accelerators was obtained primarily from a list of questions sent
to institutions throughout the world, It is hoped that both the bibliography
and list of accelerators are fairly complete, Notification of omissions and

inaccuracies will be greatly appreciated.
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BIBLIOGRAPHY OF PARTICLE ACCELERATCRS

JANUARY TO DECEMBER 1951
General

Atomic Energy Research Establishment (Harwell)
‘Maéhines for nuclear physics. Sept° 1950, 5 po (AERE=G/M-69),

Brookhaven National ILaboratory
Accelerator project; po 33-40 of Quarterly Progress Report; July 1 -
September 30,. 1950, Nov. 1950, 8 po {BNL=82).

Dickinson, T. M, and Dietze, T. W,
Electronics in particle accelerators, Proc., Natl. Electronics Conference
6, 459=7O (1950) September 25-27, - ‘

Gooden, J. S, and Fremlln, Jo Ho -
Particle accelerators requiring magnetic fields, Rep. Phys. Soc. Proge
Phys. 13, 295=349 (1950), ' ‘ :

Hoyaux, Max
The focusing prlnciples of high energy particle accelerators, I, High
voltage accelerators, Atomies {London) 2, 105-11 (1951). ‘

KWB.]., Bo
Some consequences of radiation by very rapid particles in a magnetic field.
Jo Phys., Radium 11, 685-90 (Dec. 1950)., 1In French,

Lang, Hs Rs ' '
The acceleration of particle to high energies. London, Institute of
Physics, 1950, p. 58, ed,

Massachusetts Institute of Technelogy
Iaboratory for nuclear science and engineering., Eighteenth Progress
Report for the Third Quarter of 1950, October 1, 1950, 70 p. (NP-1879).

Ozeroff, Michael J,
Study of a proton aeeeleratoro ‘Sloane Physics Laboratory, Yale University.
Technical Report No. 53 May 23, 1951, 24 po (NP=3192),

Perroy, M.
- Magnetic acgelerators of particles. J. Radiol. Electrol, 31, No., 7-8,
477-81 (1950), In French,

- Radiation Laboratory, University of California

Accelerator operation and development, p. 19-25 of Physics Division Quar-
terly Reyort, May, June and Julyg 19510 Septo 245 1951 7 po (UWCRL~1474,
po 19“‘25

Sommerla, Jo ‘ ,
High-tension apparatus of the Ivry atomic-synthesis laboratory. II. Accel-
erators., , J. recherches centre nat. recherche sci., Labs. Bellevue (Paris)
19500, po R47-63.
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Betatrons

Barden, S. Ee | -
On resonance damping at injection in betatrons and synchrotrons. Procs
Phys. So¢. {London)'64B, 85-6 and 579-90 {1951),

Braunbek, W, |
A new betatron containing little iron. Umschau 51, 308-9 (1951). In Germans

Broadbent, K. D, and Gregg, E. C., Jr,
A constant energy expansion system for a field~biased betatron. Sept. 5, 1951,
15 p. (AECU-1661),

Case Institute of Technology _
Nuclear Physics Program of the Department of Physics: Progress Report;
January 1, 1949 to November 1, 1949 {nd). 18 p. (AECU-1159).

Case Institute of Technology _ -
Nuclear Physics Program. Progress Report for the Period July 1, 1950,
to September 15, 1950 {nd). 10 p. {CO0-17, Suppl.).

Davis, Leverett, Jr. A _
An orbit bender to assist injection into betatrons. Rev. Sci, Instruments
21, 971-2 (1950).

Fawcett, Sherwood L., and Crittenden; E. C., JTs , _
The ejection of the electron beam from the betatron., Case Institute of
Technology, Technical Report No. l. June 3, 1950, 14 ps (NP-1807),
Also; Rev. Sci. Instrum. 21, 935-6 (1950).

Finlay, E. A,, Fowler, J. F. and Smee, J. F. o
Field measurements on model betatron and synchrotrOn magnets. Js Scis
Instrum. 27, 264-=70 (1950).

Gregg, Es C., Jre
Flux-forcing and its influence on the adiabatic eéquilibrium radius in a
field-biased betatron, Case Institute of Teshnology. Technical Report
Noo 5. Awgust 15, 1950, 22 p, {NP-1811)

Gregg’ Eo Co’ Jro . . L
A flu-forced field-biased betatron., Rev. Sci, Instrum., 22, 176=82 (1951).

Gregg; Eo C., Jro _
Orbital capture at injection in bétatrons., Case Institute of Technology.
Technical Report No. 11 {nd). 31 p. {AECU-1660).

Kulenkampff, H., Scheer, M, and Schittenhelm, R
Investigations of the spatial distribution 6f x-ray bremsstrahlung from &
5 Mev betatron, Z. Phys. 129 (No, 2), 202-18 {1951). In German.
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MeMillan, E. M. ‘
A thick target for synehrotrons and betatrons. Rev., Sei. Instrum. 22,

117 (1951).

Wideroe, R.
Investigations on the capturing of electrons in a 30-Mev betatron.
J. Applied Phys. 22, 362-3 {1951).

Wilkins, J. Je
Calculation of betatron orbit contraction from the magnetic characteristics
of betatron bar materials. Atomic Energy Research Establishment, August 17,
1948, 8 p. (AERE~TRE-Memo~-G/M-110).:.
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Gxelvotrvons

Atterling, Hugo )
Design of acceleration chamber and dees for the 225 cm cyclotron at the
Nobel Institute for Physics, S‘l:ock.hol:no Arkiv Fy81k 2 > NOo 6 559~70

(1951).

Backus, John o
The design of eyclotrOn OS¢llla.t0rSa Rev, Sci, Instruments 22, 84-92
(2951) | . I

Cyclotron report; 1950~1951. Nevis Cyclotron Laboratories, Columbia
University, March 30, 1950, 52 p. (NP-3045),

Boyer, Keith, et al,
Instrumentation of the M.I.T.*cyclotron for the study of nuclear reactionso .
Rev. Sci. Instruments 22, 310-20 {1951),

Cassels, Jo. Mo, Dickson, J. M. and Howlett, Jo
Multiple traversal of cyclotron targets. Proc. Phys. Soc. (London) 64B,
590-4 (1951).

Casselsy, J, Mo, Diékson, Jo Mo and Howlett, J. :
Multiple traversal of cyclotron targets: an extension to the theory.
Proc. Phys. Soc. {London) 64B, 719 (1951). '

de Groot; W, , ‘
Cyclotron and Synchrocyclotron. Philips Tech, Rev, 12, 65=72 (1950),

Dickson, J. M,
The calculation of the multiple traversals of cyclotron targets. Atomic
Energy Research Establishment, Harwell., Feb. 1951, 13 p. (AERE-~G/R~660)

Dickson, Jo. M,
Multiple traversal of e¢yclotron targets., Proc. Phys. Soc. (London) 64B,
615-16 (1951).

Foss, M., et al,
Design of a cyclotron magnet I pole design using a half-magnet, Rev. Seci
Instruments 22, 469-72 (1951).

Hecq, Me_ Y. and Gillon’ L.
: Stabilization of the magnetic field of the Louvain cyclotron electromagnet
by amplidyne, Ann., Soc. Sci. Bruxelles Ser. I, 65, 142~8 (1951). In French,

Henry, W. Ho and Keys, J. Ds
Pulser for cyclotron oscillator, Canad. J. Phys. 29, 137=-41 (1951).

#M.I.To as abbreviated in this report, means Massachusetts Institute of Technology.
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KnOX, Wo Jo
Multiple transversals of high energy particles in a cyclotron beam through
thin targets. Sept. 1, 1950, 21 p. {UCRL~883) and Phys. Rev, 81, 693-7"
(1951).

Lofgren, E. J,
Negative ions and charge neutralization in the cyclotron. Rev. Sci,
Instrum. 22, 321-3 (1951). : '

Mercy Hospital, Chicago
Installation of a new million electron volt apparatus. Radiography 27,
9 (1951),

Pickavance, T, G.
Cyclotrons. Progress in nuclear physics, 1. London, Butterworth-Springer:
New York Academic Press (1950) 1-20,

Miller; Jo. F.y; et al,
Acceleration of stripped ¢12 and €13 nuclei in the cyclotron, Phys. Rev.

80, 486 1950).

Rochesier ﬁhiversity
Rochester high energy physics program; final report; July 1, 1949 to
Auvgust 31, 1950, 12 p. {NP=1920),

Rose, M. E.
On electric focusing in the fixed frequency cyclotron. Oak Ridge
National Laboratory. October 13, 1950, 11 p. {(CRNI~-849).

Tapey, Go Fo '
University of Illinois cyclotron oscillator, {(Technical Report No, 1),
47 Po Ma.y 19500 ’(NP"‘1582)0

Watts, R. Jo
Millimicroampere current integrator for a cyclotron. Rev. Sci. Instrum.
22, 356-9 (1951); (AECU 1012; 1ADC 877),

Whipple, G, H., JT,

' Fast neutron survey of the small cyclotron. Atomic Energy Project, Rochester,.
University, p 96~125 of Quarterly Technical Report; July 1, 1950 through
September 30, 1950. November 1, 1950 - 30 p. {UR-142).
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Electrostatic Generators

Beckman, L. '
The Van de Graaff generatora Tekn, Tidskr. 80, 1109-15 (1950)s In
Swedisho ‘

Cockroft, Ho So
Focusing system for the electrostatic generator, Atomic Energy Research
Establishment, Harwell., June 4, 1951, 20 p. (AERE-N/R-716). ‘

Chick, D, R, and Miranda, F. J,
A demountable accelerator tube, J. Sci. Instruments 27, 337-8 (1950).

Felici, N, Jo : ' ’ ' ' : '
New Electrostatic generatorso Onde Elect. 31, 205-9 (1951). In French.

Fortescue, R, Lo '
ngh voltage direct current generators for nuclear research, Progress
in Nuclear Physics, 1. London, Butterworth-Springer; New York, Academic
Press (1950) 21-36,

Fortescue, Ro L. and Hall, P, D. :
Future development of the~Harwell E, So generator, - Atomic Energy Research
Establishment, Harwell., November 1950, &8 p. (AERE-N/R-591).

Gabet, A, and Taieb, J.
Current regulator for stab11121ng electrostatic generators., Commissariat
a liEnergie Atomique, 1950, 25 po (CEA-46), In French,

: Hemardlnquer9 P.
A new electrostatic high-voltage generator. Electricite 34, 254-6 (1950).
In French,

Herwig, L. O, ’
Photoelectriec control clrcuits for the ion source of a pressure~type
electrostatic generator. Rev, Sei. Instrum. 22, 668=72 (1951),

Jennings, Burridge '
Electronics and the electrostatic generatoro Proc, I.R.E. 38, 1126-38
(1950) . -

Johnson, C, F.
A synchronized high voltage pulse generatorO Rev, Sci. Instrum. 22, 541
(1951)»

desels W. and Hercheinbach, W,
A high-current disc generator with unusually great charge density. 2,
Naturforsch. 6a, 166~7 {1951), In German.

Luseia, F,
The diametral conductor in cylindrical electrostatic machines. Elettro-
teenica 37, 343-5 (1950). In Italian,
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Miller, H. | |
A 2 Mev x-ray generator for therapy. Brit. J., Radiol. 23, 731-9 (1950).

Massachusetts Institute of Technology
Elementary particle scattering group and generator construction and high
voltage research group, p. 15-27 of Progress Report; Aug. 31, 1951. 13 p.
Laboratory for Nuclear Science and Engineering. {NP-3391)

Schneider, W.
Absorption studies on high-voltage machines. Elect. Engo 70, 572 (1951),

Taieb, J,
The regulation of voltage of Van de Graaff electrostatic generators. Onde
Elect. 30, 462-8 (1950). In French,

Trump, Jdo Go . _
12 Mev generator construction and high voltage research group, sect. 4 of
Progress Report (Nineteenth, for 4th Quarter of 1950), January 1, 1951.
5 p. (NP-1857, sect. 4)o

Tr]mp’ Js Go
' Electron sterilization. Cath. Press 8, 10-13, 25-6 (Winter 1950-51).,

Trmp, Jds Go
12 Mev generator construction and high-voltage research group, p. 41-50
of (17th) Progress Report; (July 1, 1949 to July 1, 1950), M.I.T. Laboratory
for Nuclear Science and Engineering, July 1, 1950, (NP-1777).
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F. M, Cyclotrons

See also Cyclotrons.

Carnegie Institute of Technology ' ‘ ' '
Cyclotron component design technical reportss (TID-454). 'Cyclotron
magnet and oscillator design progress reports covering period 1946
through June 1948. (TID-455). Synchro-cyclotron progress reports
covering periocd July 1947 through June 1950. July 6, 1951. 141 p.
(TID-453)

Davenport, L., et al.
A dee biasing system for a frequency modulated cyclotron, Rev. Seci.
Instruments 22, 601-4 (1951).

de Groot, W,
Cyclotron and synchrocyclotron, Philips Tech, Rev. 12, 65=72 (1950).

Grace, Charles H,
Discriminator design and construction for the Carnegie Institute of
Technolegy synchroeyclotrong synchrocyclotron technical report No. 7.
Carnegie Institute of Technology. Oct. 8, 1950, 28 p. (NP=1945).

Hamilton, D, R. and Lipkin, H. J,
On deflection at n = 1 in the synehrocyclotronor Princeton University,
Sept. 1, 1950. 41 p. (NY0=781). A&lso, Rev. Sci, Instr. 22, 783-92 (1951)

Henry, W, H. and Keys, J. D, S
Pulser for cyclotron oseillator. Can. J. Phys. 29, 137=41 (1951).

Heyng Fo Ao
The synchrocyclotron at Amsterdam. Philips Tech. Rev, 12, 241-56 (1951).

Heyn, F, A,
The synchrocyclotron at Amsterdam ITI. The electromagnet. Philips Tech,
Rev, 12, 349-64 (1951). :

Kr’u-seg ' Uo Eog mck Ro Ao and Ra.mseys No Fo .
%gggh?idal orbits in synchrocyclotrons, Rev. Sci. Instruments 22, 839-40
1)o ’

MacKenzie, K. Ro
Frequency modulation systems. {Patent to U,S. Atomic Energy Commission.)
U. S. Patent No. 2,545,623, March 20, 1951,

vé
Pote, A, J.
Radio frequency for a synchrocyclotron. Electronies 24, No. 11, 100-5"
(1951) .
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Pressman, A, I, and Blewett, Jo Po .. . -
A 300 to 4,000 kilocyele electrlcally tuned oscéillator. Proc. I.R.E.

39, 747 (1951).

Riddiford, L. - . I .
" An air-cored synchrocyclotron for AOO Mbv protons. Proc. Phys. Soc. 64B,
218-24 (1951). .

Teichman, T. : _ o
Beam oscillations in an F-M cyclotron. J. Applied Phys. 21, 1251-7 (1950).

watt, Ro DO ' ’
Alpha deuteron discrimination by pulsed arc position in an F-M eyclotron.
.University of California Radiation Laboratory. October 20, 1950. 9 p.
(WCRL~748) .«

Williams, E. M., Grace, C. H. and Johnson, L. W
-Timing unit and pulse deflector generator for 145-inch ‘synchrocyclotron.
Paper presented at the 1951 Institute of Radio Engineers' National
Convention, New York, March 19-22. Proc. I.R.E. 39, 309 (1951).
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Linear Accelerators -

Ageno, M., Chiozzotto, M. and Querzoli, R. .
-New arrangements of the 1100 kv accelerating equipment of the Istituto
Superiore di Sanitd. R. C. Ist. Super. Sanita 14, 509-29 (1951). In
Italiano :

Alvarez, L. W. _ N _ o R
Linear accelerators. (Patent to U. S. Atomic Energy Commission.)
U. S. Patent No. 2,545,595,’; March 20, 1951.

- Arnold Wa.y'ne R, o S :
" A 500 kv linear accelerator using selenium rectifiers. Rév. Sei. Instrum.
21, 796-9 (1950). , o

- Becker, G, E. and Caswell, D. 4. , : x
Operatlon of a six Mev. linear electron accelerator.‘ Reve Sci., Instruments
22, £02-5 (1951)., ‘ ' . :

Chalk River -
The Chalk River accelerator. Atomics (London) 2, 83 (1951).

Chick, D, R. and Petrie, D. P. R, : :
The Helix as a linear accelerator for protons. Nature 168, 782-3 (1951).

Chiozzotto, M. and Querzoli, R.
Modifications made to the generating voltmeter of the 1100 kv equipment,
R. C. Ist. Super. Sanitd, 14, No. 6, 460-6 {1951). In Italian.

Chodorow, Marvin, et al,
Design and construction of a billion-volt linear electron accelerator.
Paper presented at the 1951 Institute of Radio Engineers' National
Convention, New York, March 19-22, Proec. I.R.E. 39, 309 (1951).

Chu, E, L, ' '
The theory of linear electron accelerators. Microwave lLaboratory, Stanford
University. May 1951. 242 p. (MI~140).

Cooper, John N,
Final report; the Ohio State Van de Graaff generator program. .- Chio State
Research Foundation. Sept. 30, 1950, 49 p. {NP-1781; Tech. Report Noe 2),
Demos, Peter T,
Design and properties of the M,I.T. ‘1inear electron accelerator. (Technical
Report No, 50). Lab. for Nuclear Sci. and Engineering, M.I.T. May 1, 1951.
69 p. {NP-3230). Lo

Demos, P, Ts, XKip, A, F, and Slater, J. C.
The M.I.T, linear electron accelerator. May 31, 1951. 23 p. (NP-3547;
Tech, Report No, 203). E
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Feld, B, T» ' v
-~ The linear electron accelerator as a pulsed neutron source.  Nucleonics
9, No. 4, 51-57 (1951)-

Grivet, Pierre and Vastel, Jean. : , -
gome Eeatures of a llnear accelerator. Compt. rend. 232, 809-10 (1951). 1In
rencie coe -
Grivet, Pierre and Vastel, Jéan. o o
Messurements on a linear accelerator. Compt. rend. 232, 809-10 (1951).

Harwell : : - )
15 Mev linear accelerator at Harwell. Atomics 3, 199-200 (1952).

Hoyaux, Max : -
Dynamics of the llnear accelerator. I. (Nucleonic Center, Charleroi,
France). Pubs. assoc. faculth polyteche Mons 1951, No. 1, 1~6,

Jorgensen, To
Studv of the range energy relation for slow ions. Nebraska University.
‘March 19 51 o 40 Peo (AEC U“1298 ) .

McMillan, Edwin M,
Relation between phase stability and first-order focusing in linear
accelerators. Phys. Rev. 80, 493 (1950).

Maier, L. C., Jr. and Slater, J. C.
Determination of axial field strength in a linear accelerator cavity,
Massachusetts Institute of Technical Research Laboratory of Electronies,
(Technical Report No. 205)s May 31, 1951. 6 pe (NP-3470).

Merrison, A, W. and Wiblin, E. R. ’
Harwell time-of-flight spectrometer. (3-2 Mev linear electron accelerator.)
Nature 167, 346-7 (1951).

- Morinaga, Haruhiko
e construction of a small linear accelerator. J. Phys. Soc. (Japan)
6, 210-11 (1951).

National Research Council, Canada
Progress report; July-September 1950; Radio and Electrical Engineering
Division., October 1950, 45 p. (ERA-189; ATI-96562).

Panofsky, Wolfgang I, H.
Linear acceleration beam dynamics. University of California, Radiation
Laboratory. Feb, 1951. 20 p. (UCRL~1216).



15 UCRL~1951 -

Schultz, H. L. and Wadey, W. G. : 3
. The Yale linear electron accéelerator. Rev. Sci. Instruments 22, 383-8
(1951) » T

Terrall, Je Ro and Slater’ Jo Go ’ : :
Particle dynamies in the linear accelerator. Research TLaboratory of
Electronies,MLT. (Technical Report No. 204.) May 31, 1951, 5 p.
(NP""B 5@2) 'y : ’

Walkinshaw, W, and Wylie, K.
Helix as linear proton accelerators. (nd). 14 p. {Maths. Memo /57 | Wd)o

Zacharias, J. R.
Elementary particle scattering group. M.I.t Laboratory for Nuclear Secience
and Engineer, Pe 23-40 of (17th) Progress Report- (July 1, 1949,
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Microtrons

(Electron Cyclotrons)

Hill, R. D

An experimental electron accelerator. Proc, Roy. Soc. vict,‘gg, 81-92

Ttoh, J. and Kobayashi, D. . -
Harmonic resonance accelerator-microtron. Sci Pap., Osaka University,
NOQ 129 7 po (1949)0 :

Kimura, Kuchi, et al. - - '
Trial manufacture of electron accelerator. Bull. Inst. Chem. Research,
Kyoto University 23, 56 (1950) December, (abstract).
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Proton Synchrotrons

Brookhaven 'National Laboratory
Accelerator p. 26-30 of Quarterly Progress Report; April 1-June 30, 1951.

Issued August 1951, 5 p. {BNL-117).

BrookhavenNational Laboratory
'~ Accelerator project, p. 42-8 of Quarterly Progress Report; October 1~
December 31, 1950. March 1951. 7 p. (BNL~93).

Hibbard, L. U. |
The Birmingham proton synchrotron. Nucleonics 7, 30-43 (1950).

Kresser, J. V,
Electrical equipment for the bevatron. Westinghouse Electric Corporation.

(nd). 18 p. (AECU-1654).

MacKenzie, K. Re.
The proton deuteron rf system for the Berkeley synchrocyclotron. Rev.

Sei, Instrum. 22, 302-9 (1951).

Riddiford, ‘L.
The vacuum system of the Birmingham proton synchrotron. J. Sci. Instru.
Supplo iy 47"58 (1951)0 :

Riedel, Jo ‘
Present status of the bevatron rf system. University of California,

.Radiation laboratory. 4 p. April 26, 1950. (UCRL~699).

Smith, Lloyd
The bevatron., Sci. Am. 184, No. 2, 20-25 (1950).
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Synchrotrons

Adams, J, B, and Edmunds, A, G,
The performance of the Harwell 110-inch synchrocyclotron. Atomic Energy
Research Establishme_nt (Harwell). August 1950, 35 po _.(AERE-G/R~568).,

Anderson, Herbert L. and Ma,rshall, John
170-inch synchroecyclotron., University of Chicago Institute for Nuclear
Studies, Progress Report III; July 1949-July 1950. 154 po (NP=-1767),

Blachman, N. M.
Synchrotron-oscillation resonance. Rev, Sci. Instrum., 21, 908-11 (1950)

Blachmang, N. M,
’ Forced betatron oscillation in a synchrotron with straight sections.
Rev, Sci. Instrum, 22, 567-71 (1951). (AECU 1111, 8 p.).

~Creutz, E.

Design and construction of synchrocyclotron, Final Report on Joint ONR—-
AEC Project., Garnegie Institute of Technology. Feb. 1, 1947 to Sept. 1,
1950, 79 p. (NYO-780),

Getting, I. Ao
Synchrotron group, MIL La,boratory for Nuclear Science and Engineering.
pp. 187-98 of (17th) Progress Report. (July 1, 1949 to July 1, 1950,).
(NP-1777) -

Greenberg, J. Mayo and Berlin, T. Ho .
Scattering losses in the synchrotron., Rev, Sci. Instruments 22, 293-301
(1951) » "‘"

Kaiser, T, R,
On the radio~frequency requirements of high energy electron synchrotrons.
Proc, Phys. Soc. Lond. B. 64, 502=7 (1951).

MecMillian, E. M,
%lthlik target for synchrotrons and beta,trOnse ‘Revs.Scio Inst:mmo 22, 2117

Malik, John Stanley
A frequency modulated accelerating system for a racetrack synchrotron,
Ph.D, Thesis, University of Michigan, 1950. Microfilm Abstracts 10,
No, 3, 188-9 (1950).

Martinelli, Ernest A. :
The transient behavior of a wave guide near cutoff, University of Calif.,
Radiation Laboratory. April 10, 1951, 7 p. {(UCRI~1230).
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Riddiford, L. v
The acceleration of electrons to energies above 109 EV. Proc. Phys. Soc.
(London) 64B, 1013-14 (1951). ,

Rossi, Bruno, Kraushaar, W, L. and Clark, J. S.
Synchrotron group. ILaboratory for Nuclear Science and Engineering, M,I.T.
Section 9 of Progress Report (Nineteenth, for Fourth Quarter of 1950),
January 1, 1951, 1 p. (NP-1857, Section 9),

Ryder; J. D. and Palmer, J, P,
Excitation system for a synchrotron. Elec. Eng. 70, 673 {1951).

Stone, Orville L.
An electron injection gun for the MLT synchrotron, Iaboratory for Nuclear
Science and Engineering, MJI,T. Technical Report No. 49. December 15, 1950.
63 po (NP-1909)0

Switzerland .
Synchrotron. Aktiengesellschaft. Brown, Boveri and Cie. Swiss Patent
NO ° 268, 673 . Se p'bembel‘ 16’ 19 50 (Cl-llz ) o
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Ton Sources

Arakatsu, Bunsaku, et al,
Study on the ion source. Bull. Inst. Chem. Research, Kyoto University,
< 23, 57 (1950) (Abstract).

Arnold, Wayne R,
Method of obtaining tritium ion beams with low gas consumption. Los Alamos
Scientific Laboratory. {(nd). 5 p. (AECU=-1607; IADC-1307).

Beach, E. H. and Parkinson, W. C. »
A cathode-type arc-ion source. Rev. Sci. Instruments 22, 697-9 (1951).

Blewett, John P.
Electron loading in ion accelerating tubes II. (Abstract). Brookhaven
National Laboratory. (nd). (AECU-1064).

Bredov, M. M, : :
A source of alkali-metal ions, J, Tech. Phys., USSR, 20, 476~9 (1950).
In Russian. v

Cornelius, Richard C, and FarwellslGeorge Wo
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PARTICLE ACCELERATORS IN THis UNLITED STATES

Type

Dinensions

Energy
{Mevw)

Particle

vArgonne National laboratory .Constant frequency cyclotron

vVan de Graaff

. Van de Graaff

«Bartol Research Foundation . Van de Graaff

—Biochemical Research
Foundation of the
Franklin Institute
(Newark, Delaware)

» Brookhaven National
Laboratory

v#Tan de Graaff

« Linear Accelerator
®fdditional section
_under construction

.~ Cyclotron {under
modification)

v Electrostatie accelerator
v Electrostatic aceelerator
7/ Gyclotron

~“"Electrostatie accelerator

, Proton synchrotron
{Cosmotron)

* Under construction

60" pole piece dia,

Tank 7¢ dia. x 25f long
15" accelerating tube

53‘accelerating tube

Tank 4' dia, x 12! long,

200 1bs pressure

21" accelerating tube

Tank 12' dia. x 35' long,

300 1bs, pressure

 1.75" long

38" pole piece dia.

8! accelerating tube
12¢ accelerating tube
607 pole piece dia.
31 accelerating tube

30! orbit radius magnet
2200 tons

20
1.5
3.5

1.8

5-10

1.4

2000-3000

d

e

ps 4,
eteo

py, @

ps @

d, p
p, d

py @

-9z~

Te6T-~1400



Energy

of Technology

Location Type Dimensions (Mev) Particle
~ University of California / Cyclotron (60") 72" pole piece dia, 10 P
_ ~_ 20 d
40 a
v Synchrocyclotron 184" pole piece dia, 350 P
195 d
390 a
. lLinear accelerator 40? long 32 P
« Van de Graaff Tank 8' dia, x 27 long 4 P
. Synchrotron 1 meter orbit radius 335 e
. ¥Proton synchrotron ca 120! pole piece 6440 p
(Bevatron) dia,
7 University of California Synchrotron 11,5" orbit radius 70 e
Medical School
/ University of California - o Cyclotron 37" pole piece dia. 15 P
at Los Angeles
/California Institute Kevatron (Transformer- 13" tube 00,135 ps d
of Technology condenser rectified)
v Electrostatic generator 5' x 6" tank, 27" tube 0.6 ps @
v Electrostatic generator 8% x 13 tank, 896" tube 1.7 ps d
v Electrostatic generator 81 x 227 tank, 9' tube 3 ps d
#Synchrotron 138" radius - 500 e
Carnegie Institute \/‘Synchrocyclo'tron 145" pole dia. ca 440 p

TG6T=~T140N



Energy

Iocation : Type Dimensions {Mev) _Particle
- .
Carnegie Institution v Cyclotron 60" pole piece dia. 15 d
30 a
« Electrostatic generator 1 p, 4, G
» Electrostatic generator (pressure tank) 365 p; 4, @
” Case School of Applied v Flux-forced field-biased Radius 17,15 em 30 e
Seience betatron
#Direct voltage accelerator lLength 8! Oe’\F\' P
~ Catholic University of v Van de Graaff 1 m diao 005 ps d
America, Washington, D.C.
~ University of Chicago Synchrocyclotron 170% dia. 500 a
- 450 P
250 d ]
_ )
Cyclotron 32.5" pole piece dia. 8 d L
“Cockeroft-Walton 0,6 p, a
~Betatron 50-100 e
« Columbia University v Cyelotron 36" pole piece dia. 8-10 d
¥ Cyclotron (F.M.) 164" pole piece dia. 385 ‘ P
“Cornell University Synchrotron 1 m orbit radius 300 e
Linear Acceleratort 0.5 g
‘ : =)
Cyclotront 15" pole piece dia. 1.5 d )
' 1 p %
N
[l

1. Data from Goldsmith, H. H., List of High Energy Installations, Brookhaven National Laboratory, 1948,



Energy

Particlé

340

Location Type Dimensions (Mev)

v Duke University v¥Van de Graaff 25' tank A P, 4, G
El Cerrito High School ‘Cyclotron 6" pole piece dia. 1 p
El Cerrito, California

v University of Florida . Van de Graaff, pressure ’4' dia. x 8' long tank 1 ps d

type Accelerating tube 4.5'
long, 100 psi pressure
V General Electric Company v 6 betatrons 3 = 33" orbit radii 100 e
2 = 7.5" orbit radii 10 e
1 - 5.25" orbit radius 20 e
#Cyclotron 60" pole piece dia. 20 4
‘ ] - 40 a
¥ 4 Synchrotrons 3 = 11.5" orbit radii 70 e
(2 under construction) 1 - 33" orbit radius 180 e
Van de Graaff 81 2.5 p

V' Harvard University //éynchrocyclotron 95n pole piece dia. 125 P
Hofstra College #Cyclotron 2/" pole piece dia, ca 6 p
University of Illinois - Cyelotronl L7 pole piece dia, 5 P

10 d
v Betatronl 22 e
VBetatronl 4 e
vBetatron 26 cm orbit radius 80 e
~Betatron 120 cm orbit radius e

=62~

TS6T~TH00



Energy

Location - Type Diggggions_ {Mev) _Particle
" University of Illinois ““Betatron 19,5 em orbit radius 25 e
Medical School
Indiana University Cyelotron 45" pble'piece dia. 11.4 d
. 507 P
22,8 a
« Jowa State College Transformer-rectifier pro- Tube length ca 60¢ 0,325~ p, d
duced d.c, potential; linear long 0,650
accelerator tube . '
_- Synchrotron 11.5" orbit radius 70 e
University of Iowa Pressurized Van de Graaff 221 accelerator tube 3=4 p, d
Voltage multiplier 51 accelerator tube 0.5 p, d
accelerator
t’/«Johns Hopkins University Van de Graaff 67 dia, x 14' long tank, 1.5 p, d
: accelerating tube 7' long
University of Kansas Van de Graaff Horizontal tank 6' dia. 265 positive
x 14' long, 120 psi ions
pressure
\—University of Kentucky Pressurized Van de Graaff Electrode dia., 48" 1 ps d
' Accelerating tube length
81
v Ios Alamos Scientific ¥ Cyeclotron 2" pole piece dia. 10 d
Iaboratory :
Van de Graaff 205
#*Van de Graaff 12

-o¢g-

TS6T~T1900



Energy

Location Type _Dimensgions (Mev) Particle
Los KAlamos Scientific - Betatron 20 e
Laboratory {cont.)
#Betatron ;' 20 e
"Betatron 14 e
Cockeroft-Walton 0,280
Cockecroft-Walton 00125
//Nbssachusettg Institute Van de Graaff 21 tube, 2" equi- ca 0,800 P, d
of Technology potential module
\/étanding wave linear 21' long 17 e
electron accelerator Guide wave length
. 1007 cm
“ Standard eyclotron 42" pole face 15 d
R 75 P
30 a
v Synchrotron 1 m orbit radius 340 e
Vertical electrdstatic 9t accelerating tube 12 positive
generator, pressurized ions
V#Van de Graaff Tank 12' dia. x 32! 2-12 ps d, ©
i high 400 psi pressure
“'Van de Graaff Tank 4,57 dia. x 13° 365 e
- high 200 psi pressure
2 Van de Graaff x-ray Tanks 37 dia, x 6! high 2 e

generators

400 psi pressure

—Ig—

TS6T~THN



Location

_Type

Dimensions

#  University of Michigan

“University of Minnesota

v University of Missouri

+~National Bureau of
Standards

~Naval Ordnance Laboratory

~ Naval Research Laboratory

V" #Racetrack synchrotron
v Cyclotron

v #Proton linear accelerator

" Van de Graaff

- Van de Graaff
{for demonstraction

_purposes)
vElectrostaticl

V#Synchrotron
~Betatron
+ Betatron
Betatronl
~ Betatron

“#3ynehrotron

" Gockeroft-Walton - half-

wave quadrupler

«#High pressure horizontal
Van de Graaff

/Van de Graaff

Energy

40" orbit radius
/2" pole piece dia.

100¢ long linear
acceleration path

18 dia., 100 psi
tank, single electrode

33" orbit radius
5.5% orbit radius

18,5 em orbit radius
77 em orbit radius

Accelerator tube
39425" long

Accelerating tube 175%
long

(Mev) Particle
300 e
10 d
66 )
4 singly
charged
ions
0.5
1.4 e, p
180 e |
»
50 e ¥
10 e
4 e
20=22 e
10 (now) e
0,250
5 ps d; @ g
=
NS
2025 p’ d H



Iocation

Type

Energy

Nebraska University
Northwestern University

University of Notre Dame

Oek Ridge National
Laboratory

. Ohio State University

Cockroft-Halton
#Vertical Van de Graaff,
_pressurized

Pressure electrostatie
generator, horizontal

Pressure electrostatic
generator, horizontal

Van de Graaff

Van de Graaff

Gockeroft-Walton

Cyclotron
Cyclotron (installed
vertically)

Betatronl

v Horizontal Van de Graaff

\, Cyclotron

Dimensions (Mev) Particle
162 cm long, 107 cm 0,04 P
by 91 em cross section
12¢ accelerating path bo5 ps 45 @
40? long x 8! dia. tank 3 e
6! long x 3! dia., tank 2 e
12° accelerator tube 5.7 p, 4
5! accelerator tube 2.7 ps 4, and
heavier
particles
3
4t agcelerator tube . 0400 positive %3
jons
44" pole piece dia. 2 P
86" pole piece dia. 20 P
4 e
5% dia, x 20" leng 2 ps 4
tank Accelerator tube
12% long
420 pole piece dia, 8.5 P b=
' 10 ! o
60 5 1H3 E
20 a N
26 2H63 =



~

Energy

Location Type Dimensions ~_(Mev) Particle
“~Oregon State College " #Cyclotron, c.w. 39" pole pieces, 14 15 P
(Corvallis, Oregon) kilogauss 765 d
el 15 . @
. .L University of Pennsylvania _ Statitron (electrostatie 12 2=3 P
‘ generator) '
v Betatron 19.1 om orbit radius 22-25 e
tPicatinny Arsenal v Betatron 7.5" orbit radius 22 e
r-University of . Cyclotron LT pole piece dia. 8.5 p
Pittsburgh - S 16 d
32 a
“-Princeton University \ Synchrocyclotron 33! pole piece dia. 18 p
(Rebuilding completed)
—Purdue University Microwave linear electron 3% long 1.5 eu'
accelerator
“ Cyclotron 37.5" pole piece dia, 20 a
B : 10 d -
“ Synchrotron 40" orbit radius 300 e
— ¥Miecrowave linear electron 127 long 4~8 e
_accelerator
« Rice Institute v Van de Graaff, horizontal 14' vacuum tube Re5 p, d
pressure tank
University of Rochester Cyclotronl 26" pole piece dia, 6 P
Synchrocyclotron 130" pole piece' dia. 250 P

en"?g-.

TS6T-~1400



Energy

Location Type Dimensions (Mev) Particle
¥ Rock Island Arsenal ~ Betatron ca 15" orbit dia, 22 e
v Stanford University Cyclotron R27,75" pole dia, 2,9 d
v linear electron accelerator 14%5" long 6 e
(traveling=-wave type)
. Linear accelerator - Mark II 12° long 35 e
v #Linear accelerator - Mark III 200! long (807 now 1,000 e
operating) (200 now)
/ University of Texas ~ #Van de Graaff | Accelerating tube 4=5 positive
' 10! long ions
v/ Cockeroft-Walton 0.100 ps d
g University of Washington - #Cyclotron 60" pole piece dia, positive
(Seattle) ions
v Washington University v Cyclotron 45" pole face dia. 10 d
(St. Louis) ] : 5 P
~ Westinghouse Electric Co. v Electrostatic generator 30" accelerating tube '307 p, 4
65 psi pressure
University of Wisconsin 2 electrostatic generators bod p, ds a
- (one under construction)
V Yale University Linear electron accelerator 4t 10.5" long 10-15 e
Cyclotron 28" pole piece dia, i %
v University of Virginia / Van de Graaff (atmospherie),  5' column 004 positive
: ‘ o ions
v Resonant cavity linear 1! length 1 e

accelerator

-G¢-

Te6T-Td00



PARTICLE ACCELERATORS OUTSIDE THE UNITED STATES

, Energy ’
Location Type Dimensions (Mev) Particle
Australia

Australian National
University, Canberra

University of Melbourne

 Belgium
Centre de Physique
Nucleaire; University
of Louvain

University of Brussels

¢ Canada

McGill University

National Research Council
Laboratories, Ottawa

#¥Cyclo-synchrotron

Synchrotron

Electrostatic generator

Electrostatic generator

_*Cyclotron

t Van de Graaff

«Proton accelerator

Synchrocyclotron

Cockeroft-Walton

Pole tip diameter 136
Synchrotron orbit 117"

Orbit radius 7.5 cm

Length of accelerating
tube 91

Length of accelerating
tube 616"

62 ton magnet Gap:

96 cm dia. 16,3 cm depth

82" pole piece dia,

Cyclotron P
section 200

Then synchro-
tron action
to 2000
20 e
1 ps, d
008 Ps d
10 P
1
008 P
100 P
0.65 positive
ions

~9¢-

Te6T~1400



Energy

Iocation Type Dimensions (Mev) Particle
nJNationél Research Council Vertical Van de Graaff ILength of accelerating 5 positive
of Canada, Chalk River  tube 9! 200 psi, tank ions
16% high x 6! dia,
\/ Positive ion accelerator 0.2 positive
ions
J(Queens University, Synchrotron Orbit radius ca 30 cm 75-80 e
Kingston, Ont.
VUniversity of Betatron Orbit radius 20 cm 27.5 e
Saskatchewan
Denmark
JInstitute of Theoretical  vCyclotron cw (being 35,5" pole piece dia, 11 d occa-
Physiecs, Copenhagen reconstructed) ' sionally
Py G
#*Electrostatic generator Tank 2.5 mx 7-m max, 4 P §%
psi 170 §
Electrostatic generator Tank 2.4 m X 405 m max, 205 )
psi 100 :
Greinacher coupled acceler- 4 m high 1 p, d
ator, 4 step
Xrancs
§y0011§ge de France, Paris uCyf:lotronl 80 cm pole piece dia, Air 6,8 d
gap 20 em Dia, of dees 13 a

75 em

TG6T~THN



Location _ _Type

Commissariat a 1'Energie ¥Cyclotron
Ktomique, Laboratoires du

Fort de Chatillon, Fortenay- #*Van de Graaff
aux-Rogses, Seine, France

#Resonant caviﬁy
accelerator

vIaboratoire de Synthese Electrostatic
Atomique, Ivry (Seine) Type "Greinacher®

. Blectrostatic
Electrostatic

¢University of Strasbourg ~ Cockcroft-Walton

v Germany. -
FPhysikalisches Institut Véhbde Graaff
der Universitat Bonn 1
Cyclotron
University of Danzig Electrostatic’
.Institute for Nuclear Van de Graaff
Physics, Hamburg
v Institut fur Physik im Cyclotron
.Max=Planck=Institut fur
- Med, Fgrsehung der Uni- :
versitat Heidelberg Van de Graaff
leipzig University Cyclctrénl

Energy

40" pole piece dime

=n8 g-»

Dimensions (Mev) Particle
162 cm pole piece dia, 26 d
Column length above base 305=4 ps d
plate 5.85 m ‘
Cavity dia. 92 cm 0.5 P
Accelerating gap 3 cm
"Length 3 m 0.9
Length 2 m 0.6 p, d
Iength 5 m 3 max e
Length 6 m 1.5 ps d
Length 1o4 m 0.5 ps d
ilé“ pole piece dia. 2 'p
0.8 e
2.5
101 em (40%) pole 13 d
piece dia.
Length 3,60 m (127) 1 py, d, e

T66T-140N



. : Energy o
o loeation - Type . Dimensions __ _  {(Mev) Particle
Megavolt Versuchsanstalt, Betatronl 15 e
Wrist
University of Rostock Electr‘OStaticl ' 0.9 e
Siemens-Reiniger-Werke, Betatron 4 Radius of equilibrium 6 e
Erlangen . 85 mm -

#Betatron Radius of equilibrium 12-15 e
105 mm

J Hochspannungslaboratorium . Linear Accelerator (cascade Iength 4 m. 5 stages 1.5 P, 4, @
Hechingen Aibt, der generator for high tension) of 300 kev - 1000 A
Forschungstelle fur Physik (atom + molecule-ions)

der Stratosphare in der Max
Planck-Gesellschaft, Weissenan
Wurttemberg, Germany

Great Britain \\}g
v Associated Electrical © Van de Gréaf."f : Overall length 66" 005 ps 4
Indﬁstries, I’itvdo:, N 7
Aldermaston - Van de Graaff Pressure vessel height 3.1 p
: ' ‘18'6", dia, 6110,5" : dy, o
400 psi, tube length 9°¢ '
v Atomic Energy Research Synchrocyeclotron 110" pole piece dia, 175 P
Establishment, Harwell : ‘
Van de Graaff Stack length 9! 2.7 ps dy @
Van de Graaff Tank 87 x 4%, 2.3 e

accelerating tube 5%
dig., 350 psi

196118
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Iocation Type Dimensions - (Mev) Particle
Atomic Energy Research *Cockcrpft;Walton Accelerating tube 6' 0,6 ﬁceitive
Establishment (contd.) ' long ions

Traveling-wave linear Accelerating waveguide 3.6 e
accelerator (non-feed- 2 m long :
back type)
Synchrotron 10 cm orbit radius 30 o
#Linear Accelerator 6 m long 40-50 e
*Travelin_g-wave linear Each section 3 m long s 15 e
accelerator (2 stage total 6 m : ~
feedback type)
¥Cockeroft-Walton Pressure tank ca 3 m 1 positive
(Machine for Medical high x 2 m dia. : ions (d)
Research Council's Radio- :
biological unit at Harwell)
V' University of Birmingham  /Fixed frequency cyclotron 61.5" pole piece dia, 9 P
: 18 d
. 36 a
~ #Proton. synchrotron 15' pole piece dia. 1,300 P
v~ Cambridge University :
Dept. of Radiotherapeutics Beta-synchrotron r=10 cm stable orbit. 35 e
: Magnet 3 tons,
- A ‘ .
Cavendish Lab, v Cockeroft-Walton 1.25 Py, d
Cockeroft-Walton . . 2 py d
Van de Graaff 2,25 ps d, e

/ Cyclotron 37" dia. pole piece 10 ps d
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Iondon

e Tocation Type __Dimensions v Particle
v University of Edinburgh #Cockeroft-Walton 1 p, d
v Glasgow University ¥ *Synchrotron Orbit radius 125 cm 300 e
| Synehrotron Orbit radius 10 cm 30 N
Imperial College of Pressurized electrostatic ca 2 positive
Science and Technology, generator o s ions and
Iondon University e
\vUniversity of Liverpool V #Synchrocyeclotron 150" pole piece dia, AOO P
Qjelétfdn; ; 36" pole piece dia, 9 d
Medical Research Council, ,Vén-de_Gréaff Accelerating tube 716" 2 Py 4,0y
Hammersmith Hospital, N ' long x 10" dia., 10 atm, etee
. London pressure
*L¢near_accelerat0r> Corrugated wave guide 3 8-10 e
m long .
#Continuous wave cyclotron 45" pole piece dia. 15 a
30 a
Metropolitan-Vickers, Ltd, -Betatronl 20 o
High Voltage Laboratory, ,
Manchester .Betatron1>_ » 30 e
“0xford University _“’*Synchrotron Orbit radius 46.7 cm 140 e
- Betatron Orbit radius 20 cm 16 e
Royal Cancer Hospital, Synehrotron Orbit radius 10 cm

T66T-140N
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Location Type Dimengions _ (Mev) Particle
Telecommunications Research Dielectric loaded traveling Length ca 90 cm 1.5 e
Establishment (A.E.R.E.. wave linear accelerator
Section), Malvern Great withoit -feedback

Synchrotron1 15 e

Synchrotronl 30 e
India
Tata Institute of Funda- #Cyclotron 12" pole piece dia, 1 d
mental Research .

#Philips Cascade Generator 1

#Van de Graaff Generator, 0.8~1 Mev

open air ' :
Italy .
Instituto Superiore di Cockeroft-Walton length of accelerator 1 positive
Sanitd, Rome tube ca 3.5 m ' ions
University of Padua Electrostatic Dismantled 1 p, d
‘Japan - Linear acclerator Cavity 1 m dia., 0,15 P

1/2 m long
Netherlands
v Institute for Nuclear Synchrocyclotron 71" pole piece aiao 28 d

Research, Amsterdam : 56 a
Philips Corp., Eindhoven Electrostatict 1 ps 4

Electrostaticl 003 d

University of Groningen

Te6T-1¥00
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Location Type Dimensions _ (Mev) Particle
Norway.
NMmicipal‘Hospital, Bergen Van de Graaff Accelerating tube 5.2 m 1.5 e (x-rays)
- at atmospheric pressure
#Electrostaticl 1.5 p
#Synchrotronl 70-80 e
¥ University of Bergen ~ Van de Gréaff Tube 7 m, open air 1.7 e
v Betatron Orbit rad. 40 em 47 e
Norges Tekniske Hggskole, *Van de Graaff Tank 6.6 m long x 2,35 m 4 p, d
Trondheim ’ dia, 15 atm. pressure,
accelerating tube 3.6 m
University of Oslo \'Néutron ééﬁefatér Length 50 cm 0s1 d
: g
v, Van de Graaff Length 1.5 m 0.5 p '
/ #Pressure insulated Van Length'3°6 m 4 ps d
de Graaff
Russia _
Radium Institute, USSR Cyclotron; _ 1Y pole piece dia. 1.8 d
Academy of Sciences,
Leningrad _
Physico-technical Electrostaticl 0.7 p

Institute, USSR Academy
of Sciences, Leningrad

Te6T~T400
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Location Type Dimengions (Mev) Particle
Physico~technical Electrostaticl 1
Institute Ukrainian SR
Kcademy of Sciences, Electrostaticl 3
Kharkov '
Electrostaticl 5
" Sweden
- National Defense Research Electrostatic generator Height of accelerating 1.8 ps d
Laboratory, Stockholm Pressure insulated tube 2:.25 m
(9 atm Np)
Nobel Institute for “" Cyclotron 32" pole piece dia, 7 d
Physies;, Stockholm ' ‘
¥ #Cyelotron 88,5" (225 cm) pole piece 25 d
diao : 50 a
“ Cascade generator 1.5
Royal Institute of Synchrotron Orbit radius 20 cm 35 e
Technology, Stockholm
<" Betatron Orbit radius 8.3 cm 503 e
Van de Graaff, open type Accelerating column 3 1 e and
- : m long ions
University of Stockholm Two electrostatic
generatorsl
“" University of Uppsala ¥Synchrocyclotron 230 cm pole face dia- 200 )
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intermaldia. Operating
pressure 10 atmos. dry
air. Vacuum <10~5 mm
Hg in ion-acceleration
tube,

Location Type Dimensions (Mev) Particle

Switzerland
Universitat Basel Cascade generator 1 p, d
Eidgenzésischg Technische = Van de Graaff Length 3 m 1 P
Hochschule, Zurich

Tensator (Transformer- Length 6 m 2 a.

rectifier) :

Cyclotron 1 m pole piece dia. 8 P

14 d

University of Zurich Electrostatic Generator 3 m high, 156 cm 1.8
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