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Government. While this document is believed to contain correct information, neither the
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United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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PARTICLE ACCELERATORS
I Bibliography _
Frederick E. Frost and Jane M. Putnam

Radiation Laboratory, Department of Physics
University of California, Berkeley, California

November 16, 1954
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
Brookhaven National Laboratory BNL-L-101, and to the later extensions
prepared by Bonnie E. Cushman, and issued in March, 1951, as University
of California, Radiation Laboratory Report No. UCRL-1238 and to the ex-
tension prepared by Sergey Shewchuck and issued in September, 1952 as
University of California, Radiation Laboratory Report No. UCRL-1951.

The journals searched in this compilation include:

Chemical Abstracts, 1952 through June 1954.
Nuclear Science Abstracts, 1952 through June 1954.
Science Abstracts

Section A (Physlcs) 1952 through June 1954.
Section B (Electrical Engmeermg), 1952 through .]'une 1954.

The list of references also includes some art1c1es and reports that had not
been indexed by the above. News briefs are not inclued in the list; how-
ever, some reports published by various institutions concerning progress
in the construction of their particle accelerators are covered. References
have been arranged alphabetically by author's surname under the type of
accelerator. Each reference is numbered chronologically to facilitate
searching for information by individual authors with the aid of the author
index. An author index, showing all authors, is provided. Articles by
companies, societies, organizations, etc. are arranged by source alpha-
betically in the author index.

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 the list of accelerators are fairly com-
plete. Notification'of omissions and inaccuracies will be greatly appreciated.
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KEY TO-ABBREVIATIONS -

Chemical Abstracts
Nuclear Science Abstracts

Science Abstracts, Section A (Physkics)

<}

Science Abstracts, Section B (Electrical Engineering)

CA 46:6783a  indicates an abstract appearing in position 'a’
: in column 6783 of Chemical Abstracts for 1952.
(Vol. 46-1952, Vol. 47-1953, and Vol. 48-1954)

NSA 7:4667 = indicates an abstract appearing as number 4667
- " in Nuclear Science Abstracts for 1953,
(Vol. 6-1952, Vol. 7-1953, and Vol. 8-1954)

SA 55:167 ' indicates an abstract appearing as number 167
in Science Abstracts, Section A (Physics) for
1952. » ' ' :
(Vol. 55-1952, Vol. 56-1953, and Vol. 57-1954)
SB 55:167  indicates an abstract appearing as number 167
’ in Science Abstracts, ‘Section B (Electrical
Engineering)

(Vol. 55-1952, Vol. 56-1953, and Vol. 57-1954)"
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PARTICLE ACCELERATORS
I B1bhography
: Freder1ck E. Frost and Jane M. Putnam

Radiation Laboratory, Department of Physics
University of California, Berkeley, California -

November 16, 1954

I BIBLIOGRAPHY OF PARTICLE ACCELERATORS
GENERAL

Blewett, M. Hildred :
Notes on the high energy accelerator conference (on) December 16 17,
1952. Brookhaven National Lab. BNL-213, 32p. (Jan. 1953).

NSA 7:2410 o

California Univ., Berkeley. Radiation Lab.
Physics Division quarterly report (for) November, December 1952,
and January 1953. UCRL-2152, 49p. (Mar. 16, 1953).

NSA 7:4153 ;

Chu, E. L: and Schiff, L. I. _
Recent progress in accelerators Ann. Rev. Nuclear Sci. 2, 79-92
(1953). - ' '
CA 47:2045C

Dorgelo, H. B., and Kleijnen, P.H. J. A.
Symposium on apparatus for the acceleration of electrons and ions.
Ingenieur (Utrecht) 64, 0.35-0.42(Feb. 29, 1952) (In Dutch).

SB 55:2485

Hoyaux, Max
The construction of nuclear physics apparatus at the A.C.E.C,.
A.C.E.C. Charleroi No. 2, 31-48 (1952) (In French)

SB 55:4908

Manino-Patane, Gaetano
Accelerators of subatomic particles. Atti coll. ingegn. Milano 84,
97-101 (1951). _
CA 46:3861h
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Orear, Jay, Rosenfeld, A. H. and Schluter, R.. A.; Eds.
High energy accelerator design. Sect. IA of Nuclear physics and the
physics of fundamental particles, Proceedings of the International
Conference, September 17 to 22, 1951.- Institute for Nuclear stud-
ies, Univ. of Chicago. 1llp. [nd] U. S. Atomic Energy Commission,
NP-3591 (Sect. IA). T o o

NSA 6:1883

u

<)

Shewchuck, Sergey
Bibliography of particle accelerators January.to December 1951. Cali-
fornia Univ., Berkeley. Radiation Lab. UCRL- 1951 3-45 (1952).

CA 47:11008i

Simé4ns, C. ' v o
_Elementary theory of accelerators. Elektrotech.  Obzor 41, No. 8,
362-70 (1952) (In Czech.). ' S

SA 56:5146 :

BETATRON

Arx, A. von
The 31-Mev betatron'installation at the University Radlologlcal Institute
attached to the Zurich Cantonal Hospital. Brown Boveri Rev. 38, 273-
80 (Sept. —Oct 1951). ' ‘ _

SB 55:3728 - o

Atomics [London] 3, 230-3, 242 (Sept. 1952).
The Zurich betatron.
SA 56:889

Bohn, M. : _ .
The betatron and its applications. Rev. géen. élec., 60, 489-94 (Dec.,
1951) (In French). _ ‘

SB 55:1247

Case Inst. of Tech. ' ) :
Nuclear physics program, September 15, 1950 to September 15, 1951.
CO0O-84, 32p. [nd]. :

NSA 6:680

Case Inst. of Tech. ‘ o
Progress report [on the] nuclear physics program [for] September 15,
1951 to September 15, 1952. 35p. [nd]. U. S. Atomic Energy Commis-
sion, AECU-2312. :

NSA 7:677
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15 ' .
Dungey, J. W. -
Origin of cosmic rays, (Letter in) Phys. Rev., 91, 766 (Aug. 1, 1953).
SA 56:7755 —_—

- 16 England, Robert D. and Ogle, W. E.
A betatron monitor and integrator. Los Alamos Scientific Lab. LADC-
774, 13p. [nd] U. S. Atomic Energy Commission, AECU-1855.

W NSA 6:1799 : ,

7 Gregg, E. C., Jr.
Electron capture in betatron orbits. Phys. Rev. 83, 232-3 (1951).
CA 47:6774¢ T

18Keegan, J. J.

Long x-ray pulses from the betatron. Rev. Sci. Inst. 24, 472 (1953).
CA 47:9789g ~ _

19 Kerst, Donald

The modulated betatron. Natl. Nuclear Energy Ser., Div. V, 3, Misc.
" Phys. and Chem. Techniques (Los Alamos Project), 162-89 (1952).
CA 46:7884e

20 Kleijnen, P.H.J.A.

Radiation of electrons in circular accelerators Ned. Tijdschr. Natuurk
18, 265-72 (1952).
CA_4'7 6783d

21 Latham, R., Pentz, M. J. and Blackman, M.

A coil system for an air-cored betatron. Proc. Phys. Soc. (London)
65B, 89-93 (1952). ‘
CA 46:10937c

2 Laughlin, J. S., et al
High-power betatron for cancer therapy. Electronics 26, 146-51
(Oct., 1953).
SB 57: 1194

3 Ogle, W. E. and England, R. D. '
A betatron magnet voltage regulator. Los Alamos Scientific Lab. LADC-
1360, 8p. [1952] U. S. Atomic Energy Commission AECU-2532.
NSA 7:3912 ‘

24 Phillips, K.

o The experimental determmatmn of the spectrum of a betatron. Proc.
"Phys. Soc. [London] 65A, 57-9 (Jan., 1952).
SA 55:2734
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Sealey, W. C. :
A 2,000,000 KVA transformer core. Trans. Amer. Inst. Elect. Engrs.
70, 8-11 (Pt. 1, 1951).

SB 55:584

Walton, Ernest T. S. c
Artificial production of fast part1cles Prix Nobel 1951, 119-26."
CA 47:5805e

Wideroe, Rolf
The betatron. Z. angew. Phys. 5, 187-200 (1953) (In German).
NSA 7:5184 T

Wideroe, Rolf
Brown Boveri "broad—bearr;/éte-r.e-o"betatron. Brown Boveri Rev. 39,
384-9 (Oct., 1952). “
SB 57:1193

Wideroe, Rolf : _ . : _
The 31-Mev betatron (ray transformer). Brown Boveri Rev. 38, 260-72
(Sept. -Oct., 1951). _

SA 55:8237

CYCLOTRON

Atomics [London] 3, 195-8{(1952).
Swedish cyclotron.
CA 46:8980e

Atterling, Hugo and Lindstrom, Gunnar
A fixed-frequency cyclotron with 225-cm. pole diameter. Nature 169,
432-4 (1952). T
CA 46:9433¢

Atterling, Hugo and Lindstrom, Gunnar
Notes on the 225-cm. cyclotron at the Nobel Institute for Physlcs, Stock-
holm. Arkiv Fysik 4, 559-63 (1952). :

CA 46:7884b

Baker, W. R.
Radio-frequency oscillator. U. S. Patent 2,642,531 (to U. S. Atomic
Energy Commission) (June 16, 1953).

NSA 7:5249
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34 Beach, W. H., et al

Radial oscillations in the cyclotron - experimental. Phys. Rev. 86,
582 (1952). T
CA 47:6778¢

35 California Univ., Berkeley. Radiation Lab. A : '
Index to information available on the 60-inch Crocker Cyclotron. Cali-
fornia Univ., Berkeley. Radiation Lab., UCRL-1651 (rev.), 1llp.

(July 30, 1953).
NSA 8:668

36 C‘ohen, Bernard L.

Fixed frequency cyclotron theory. Oak Ridge National Lab., Y-12 Area,
Y-757, 138p. (Apr. 4, 1951. Decl. Feb. 1, 1952) U. S. Atomic Energy
Commission, AECD-3301.

NSA:6:1882

37 Cohen, Bernard L.

Measurement of beam energy and energy distribution on an internal
cyclotron target. Oak Ridge National Lab. ORNL-1347, 12p. (July 1952).
NSA 6:6689 .

38 Cohen, Bernard L. ‘ : : :
Motion of an'ion in a fixed- frequency cyclotron. Phys. Rev. 83, 232
(1951). —

CA 47:6774g

39 Cohen, Bernard L.

Spatial distrib ution of current on an internal cyclotron target. Oak Ridge
National Lab. ORNL-1348, 8p. (July 1952). :

41

NSA 6:6462
40
Cohen, Bernard L.
The theory of the f1xed frequency cyclotron Rev. Sci. Instr. 24, 589-
601 (Aug., 1953). ‘ ' T
SA 56:8455
Crane, H. R. and Hough, P. V. C.
The University of Michigan cyclotron. Annual report. (Project M879-1}
Engineering Research Inst., Univ. of Mich. 25p. (Mar. 31, 1953}, U
Atomic Energy Commission, AECU-2847. '
NSA 8:3521
42

Dickson, J. M. and Salter, D. C.
Energy spectrum measurements of protons in the Harwell cyclotron. -
Brit. - J. Appl. Phys. 4, 175-6 (June 1953).

NSA 7:4669 B
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3 Donnelly, F. K., et al

44

46

The University of Washington 60-inch cyclotron. Phys. Rev. 85, 767
(1952). | S
CA 47:6778b

Du.Toit, S. J. A
" The cyclotron. S. African Mining Eng." J. 63 II, 761-5 (1953).
CA 47:6263b . e T o W

Gallop, J. W.
Notes on a tour of American fixed- -frequency cyclotrons in the autumn of
1950. Medical Research Council (Great Britain), L1brary No. 533 116p.
[nd] U. .S.: ‘Atomic Energy Comm1ss1on, NP 3537 S

NSA 6:1024

Harlow, Francis H.

X-ray measurement of the cyclotron rf dee voltage Rev. Sci. Instr. 23,
501 (1952). . _ ‘ e T

CA 47:1499¢

47

48

49

50

51

Hausman, H. J.
Description of the modification of the Ohio State University cyclotron.
Final report, part 1. Research Foundation, Ohio State Univ. 9p. (May
- 28,1953) U. S:. Atomic Energy Commission, AECU-2607.
NSA 7:5434

Hecq, M. Y. and Gillon, L.
Stabilization of the magnetic field of the electromagnet of the Louvain
cyclotron by an amplidyne. : Ann. §oc. sci. Bruxelles Sér. I, 65, 142-8
(1951). o L - T

CA 46:5983h

Hough, P. V. C. . . o
Radial oscillations in the cyclotron. :Phys. Rev. 86, 582 (1952). See
also: Rev. Sci. Instr. 24, 42-8 (1953). - SR

CA 47:6778f _

Hubbard, Edward L. and Kelly, Elmer L..
Alternating gradient focusing of the 20-inch cyclotron external beam.
California Univi, Berkeley Rad1at10n Lab UCRL 2181, 23p. (Apr.
23, 1953). . B
NSA 7:4668 : : : o

Ise, John, Jr., and Millburn, George P. . :
Instructions for use of a 184-inch cyclotron gas recovery system. Cali-
fornia Univ., Berkeley. Radiation Lab., UCRL-2354, llp. (Oct. 1
1953). '
NSA 8:1225
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Jakobson, M. J. and Schmidt, F. H. . o A _
Characteristics of a proposed double-mode cyclotron. Phys. Rev. 93,
303-5 (Jan. 15, 1954). » -

SB 57:1657

Kundu, D. N., Boyle, F. G. and Pool, M. L.
Development of auxiliary cyclotron equipment for using tritium as bom-
barding particles in a cyclotron. National Advisory Committee for Aero-
nautics, TN-2573, 19p. (Dec. 1951). '

NSA 6:2197

Lawrence, Ernest O.
Evolution of the cyclotron. Prix Nobel 1951, 127-40.
CA 47:5805¢c¢ .

Livingston, M. Stanley
High-energy accelerators (standard cyclotron). Ann. Rev. of Nuclear
Sci. 1, 157-62 (1952).

CA 47:409f

Livingston, Robert S.
Acceleration of partially stripped heavy ions. Nature 173, 54-7 (Jan. 9,
1954).

NSA 8:2658

Livingston, Robert S.
The Oak Ridge 86-inch cyclotron. Nature 170, 221-3 (1952).
CA 47:3130h

Manley, J. H. and Jakobson, M. J.
Cyclotron beam energy determination by a time -of-flight method. Rev.
Sci. Instr. 25, 368-9 (April 1954).

NSA 8:3874 _

Murray, R. L. and Ratner, L. T. :
Electric fields within cyclotron dees. J. Appl. Phys. 24, 67-9 (Jan.,
1953). -

SA 56:2496

Nature 169, 476-7 (Mar. 22, 1952).
The University of Birmingham cyclotron.
NSA 6:3416

Nuclear Physics Lab., Univ. of Wash.
The University of Washington 60-inch cyclotron; progress and status
report of design and construction. 100p. (June 1951) U. S. Atomic
Energy Commission, AECU-1951.

NSA 6:3087
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Parkinson, W. C. and Crane, H. R.
Final report, University of Michigan cyclotron ‘Engineering Research
"Inst., Univ. of Mich. 26p. (Feb. 1952) U. S. ‘Atomic Energy Commission,
AECU-2037.

NSA 6:3855

Pool, M. L. and Fultz, S. :
Radioautographic method for examlnlng d1str1but1on of particles- in a cy-
clotron beam. National Advisory Committee for Aeronautics, TN-2650,
20p. (Mar. 1952).

NSA 6:3693

Putnam, IT. M. ' :
A simplified cyclotron beam snout. California Univ., Berkeley. Radia-
tion Lab., UCRL-1827, 1lp. June 4, 1952.

NSA 7:4961 :

Relf Kenneth E.
The radio-frequency system of the 60-inch cyclotron at Berkeley. Croek-
er. Lab., Univ. of Calif., Berkeley, BP-42 (3rd. Ed.), 240p. (1950).
NSA 6:5683 :

Scalise, D. T.
.Beam deflector. U, S. Patent 2,654,851 (to U." S. Atomic Energy Com-
mission) {(Oct. 6, 1953).

NSA 7:6707

Schmelzer, Christoph von :
On the optimum adjustments of the electron cyclotron. Z. Naturforsch.
7a, 808-17 (Dec. 1952) (In German). '
SAT56:2480 : . .

Schmidt, F.-H., et al
The University of Washington 60+inch. cyclotron "Washington Univ.,
Seattle, 48p. [1952] U. S. Atomic Energy Comm1ss1on, AECU-2850.
NSA 8:3522 _

Schmidt, F. H. and Jakobson, M. J.
Cyclotron oscillators and the shifting 1nter dee ground surface. Rev. Sci.
Instr. 25, 136-9 (Feb. 1954).

SB 57.213T

Shull, F. B., MacFarland, C. E., and Bretscher, M. M.
Concentration of a cyclotron beam by strong focusing lenses. Rev. Sci.
- Instr. 25, 364-7 (April 1954).

NSA 8.387'3— '

\



N

72

-13- UCRL-2672

Sternhe1mer, R. M. :
~ Double focusing of charged particles with a wedge shaped non-uniform
, magnetlc field. Brookhaven National Lab., BNL-1177; 24p [nd]

NSA 6:4637 . : - :

Walker, D. and Fremlin, J. H. : '
Acceleration of heavy ions to high energies. Nature [London] 171, 189-
91 (Jan. 31, 1953). o - :

' SA 56:3361

73

Watts, Richard J.
Millimicroampere current 1ntegrator for a cyclotron. Rev. Sci. Instr.
22, 356-9 (1951).

CA%:1357d

4 Weeks, R. R.

Stabilizer arrangement for cyclotrons and the like. U. S. Patent 2,616,
042 (to U. S. Atomic Energy Comm1ss1on) (Oct. 28, 1952).
NSA 7:458 _

ELECTROSTATIC ACCELERA'_I‘ORS

5 Ageno, M., Chiozzotto, M. and Querzoli, R.

76

77

78

New arrangements of the 1100 KV acceleratlng equipment of the Istltuto
Superiore di Sanita. Rend. ist. super. sanita 14, 509-29 (No. 7, 1951)
(In Italian). _ ‘

SA 55:335

Allen, K. W., et al 3 3
A 200 KV h1gh tension set for the acceleration of H” and He™. Can. J.
Phys. 29, 557-68 (Nov., 1951).

SA 55:5160

Alvarez, Luis W. ) T

" Energy doubling in d. c. accelerators. Rev. Sci. Instr. 22, 705-6
(Sept. 1951). : ‘ _—

SB 55:785

Armand, G.
Oscillations de la colonne du generateur electrostatique type Van de
Graaff 5 Mev. [Oscillations in the column of the 5 Mev. Van de Graaff
electrostatic generator.] Commissariat a I' Energie Atomique (France)
CEA-186, 32p. (June 1953).

NSA 8:1221
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Bailey, Carl L. and Williams, John H.

Techniques of particle energy control with Van de Graaff accelerators,

Nuclear Science Series Preliminary Report 12. Corcordia ‘Coll. and

Univ. of Minnesota Preliminary Report 12, 9p. (1952) U. S. Atomic

Energy Commission, NP-3823. g
NSA 6:3692 ‘ S : '

Black Steward M.
A new sample mounting mechanism and associated equlpment for use with
the 1.25 Mev Van de Graaff generator. Argonne National Lab., UAC-537,
14 p. (Mar. 1952) U. S. Atomic Energy Commission, AECU'—1979.

NSA 6:3413 : : . R

Boag, J. W.
The design of the electric field in a Van de Graaff generator. Proc. Inst.
Elec. Engrs. IV, 100, No. 1, 63-82 (1953).

SB 56:4527 : S L .

Bruck, Henri, Prévot, F. and McMinn, W. O.

Le tube accelerateur d'ions du generateur Van de Graaff du Commissariat.

[The ion accelerator tube of the Commission's Van de Graaff generator. |

Commissariat a 1' Energie Atomique- (France)CEA 189, 63p. (July 1953).
NSA 8:1222

Bommel, H., Staub, H. H. and W1nk1er, H. .
High- pressure electrostatic generator of the Un1ver51ty of Zur1ch
Helv. Phys. Acta. 24, 632-3 (1951).

CA 46:5959b

Chick, D. R. and Miranda, F. J..
A demountable accelerator tube. {Letter in) J. Sci. Instr. 27, 337-8
{(Dec. 1950). ' : ST

SA 55:909

.Chick, D. R. and Miranda, F. J.

The initial performance of a proton accelerator tube; deter10rat1on and
its causes. J. Sci. Instr. 29, 340-1 (Oct. 1952).
NSA 7:2413 — '

Chiozzotto, M. and Querzoli, R.
Modifications made to the generatlng voltmeter of the 1100 KV equip-
ment.. Rend. ist. super. sanitd 14, 460-6 (No. 6, 1951) (In Italian).
SA 55;336‘ . T v .
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Chira, V.
Theoretical and experimental 1nvest1gat1on of a smgle stage cascade

generator with a needle type rectifier. Electrotech. Obzor 41, No. 12,
559-64 (1952) (In Czech.). : —

SB 56:4176

88

89

90

91

92

93

Chbra, V. o o
Theoretical and experimental investigation of - s1ng1e stage cascade gen-
erator with needle valves. Electrotech. Obzor 41, No. 6, 245-50 (1952)
(In Czech. ). —_

SB 56:1548

Cook, C. 7J. and Barrett W. A.
A regulator for a 20 to 250 kllovolt Cockroft Walton accelerator. Rev.
Sci. Instr. 24, 638-40 (Aug. 1953).

SA 56:8454 -

Cooper, D. I., et al

A small electrostatic generator. Phys. Rev. 79, 208 (1950).
CA 46:6943¢g _

Elkind, Mortimer M. .
Ion optics in long, high voltage accelerator tubes. Rev. Sci. Instr. 24,
129-37 (Feb. 1953). : T
SA 56:3362

Everhart, Edgar and Lorrain, Paul
The Cockcroft-Walton voltage multiplying circuit. Rev. Sci. Instr. 24,
221-6 (Mar. 1953). : _

NSA 7:2892

Félici, Noel-J.
Developments in regard to electrostatic generators for direct current.
Direct Curr. 1, 122-30 (June 1953)

SB 56:4928 -

4 Félici, Noel-J.

95

Dielectric properties of pure hydrogen and application to electrostatic -
generators as an insulating medium. Compt. rend. 237, 979-82 (1953),
Oct. 23. : : N

NSA 8:669

Félici, Noéel-J. and Gartner, E.
Contribution to the study of electrostatic generators with 1nsu1ator
carriers. I-II. Rev. gén. eléc. 62, 71-86 (Feb. 1953) (In French).
SB 56:2553 _ :
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9 Firth, K. and Chick, D. R.

.The "screening" of neutral particles in high- voltage ion- accelerator
tubes. .J..Sci. Instr. 30, 117-18 (1953). : : :
CA 47:7335¢
97
Flammersfeld A. and Weber, G.

S1mp1e Van de Graaff generators w1th double —belt charglng Z. ‘Naturforsch.

161-4 (Feb. 1952) (In Gerrnan)
SA-5_5.6568_ » L

98 Florida Univ.

Report to the Atomic Energy Commission of the Van de Graaff pro_]ect
. 42p. (Mar. 15, 1953) U. S. Atomic Energy Commission, AECU-2539.
NSA 7:4241 .- AT P :

99 Forsberg, N. and Isberg, P.

An electrostatlc generator for 1 MV. Arkiv Fyslk 3, 519 24 (Paper 31,
1951}). :
SB 55:786-

1OOG abet, A., and Taieb, J.

Regulateur de courant pour stabilisation d' un generateur electro-
statique Van de Graaff. -[Current regulator for stab1l1zat10n of a Van de
Graaff electrostatic generator.] Commissariat a 1’ Energ1e Atom1que
(France) CEA-213, 12p. (Sept. 1953). :
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PARTICLE ACCELERATORS
II. List of High-Energy Installations
Frederick E. Frost and Jane M. Putnam

Radiation La.bora.tory, Department of Physics,
University of California, Berkeley, California

November 16, 1954

_ INTRODUC TION

The data pertaining to a particle accelerator were acquired in most cases
by direct response to a questionnaire sent to the installation. Approximately
eighty percent of the tabulated information in this section was obtained dir-
ectly from the respective installations, The information requested was:
type of machine, dimensions, status of construction, particles accelerated,
and the accelerated energy of these particles. iIn a few cases it was necessary
to acquire the needed information by indirect means, that is, the technical
literature, previous bibliographies on particle accelerators, and from re-
sponses to questionnaires that were sent to forelgn scientific and techmcal
“attachés.

Three months was the time interval arbitrarily decided upon for the re-
sponse to approximately two hundred and fifty questionnaires. In some cases
not all information required was available on the returned questionnaire.

Not1f1cat10n of omissions of accelerators would be greatly apprec1ated by
this installation. .



PARTICLE AC}CELERATO'RS IN THE UNITED STATES

Energy
. Location ‘ Type - Dimensions (Mev) Particle
1Allis Chalmers -Mfg. Co. (Milwaukee Betatron - - 24 e
Wisconsin)
1Argonne National Lab." (Illinois) Cyclotron (constant 60" pole piece . 21.3 d
: frequency) diam.
' Electrostatic - 3' accelerating tube 0.25 p, d
(horizontal) '
Electrostatic 20" accelerating . - 0.25 d
' tube (vertical)
6' ht.
Van de Graaff 25' tank léngth 3.6 p, d
, (horizontal) . :
7' diam..
18' length of accel-
erating tube
Van de Graaff 9' tank ht. (vertical) 1 e
: - - 3.5'" diam. ' :
1Ba,r’col Research Foundation of the Cockcroft-Walton 0.1 d
Franklin Institute. (Swarthmore, Pa.) : : : - :
Linear Accelerator 60 cm length 1.5 e

%
Under constructlon .
1 .
Direct information ob tamed in response to a quest1onna1re

ZInd1rect information (i.e. information from the technical literature, UCRL- 1951, or from foreign scien-
tific and technical attachés in response to questionnaires)

- gg_
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Energy

Location " Type Dimensions (Mev) _Particle
1Bar’col Research Foundatioﬁ,bf the ‘Van de Graaff 21" length of accel- 5-10 p, d
Franklin Institute (Swarthmore, Penn.) erating tube :
Van.de Graaff 8' tube length 1.75 d, p
IBiochemical Research Foundation Cyclotron ) 38" pole piece diam. 10 d
(Newark, Delaware), :
1Bradley Container Corp., {(Maynard, Van de Graaff 12" length of acceler- 2 e
Mass.) ' Lo . ator. . o R
1Brookhaven National Lab. (Upton, L. I, .Cyclotron' 18" pole piece diam. 2.8 p
N. Y.) : - - ' 2 d
Cyclotron 60" p;_)-le piece diam. 22 p, d, a
ﬁflectrosfatic accel- 8' aééeieratiﬁg tube 2-3 d, p
erator -
Electrostatic accel- IZi. accelerating tube 4 p, d, a
erator ' '
Electrostatic accel- 3' 'accelérating tube 2 e
erator
. i : .
Synchrotron (alter- 400' orbit radius 2500-3500 p
nating gradient)
1Brown University, (Providence, R.I.) Linear accelerator 3' length 0.2 p, d
1California, Univ. (Los Angeles, Calif.) Cyclotron (FM) 41" pole piece diam. 21 p -
1California., Univ. Med_ical School (San Synchrotron (Elec- - 29 cm orbit radius . 70 e

Francisco, Calif.)

tron)

2L92-T¥DN



Location

Lcalifornia, University, Radiation Lab-
oratory (Berkeley, California)

1Ca.lifornia, University, Radiation Lab-
.oratory (Livermore, Calif.)

'1'California Institute of Technology
(Pasadena, California)

'ICarnegie Institute of Technology
{Pittsburgh, Pa.)

Type
Bevatron

Cyclotron

Linear accelerator

Synchrocyclotron

Synchrotron

Van de Graaff
Cockcroft-Walton

s
-Cyclotron

Electrostatic gener-
ator

Electrostatic gener-
ator

Electrostatic gener-
ator '
Synchrocyclotron .

Energy

Dimensions (Mev)
600" orbit radius = 6440
72" pole piece diam. 10

20
40
40' length 32
184" pole piece diam. 350
195
390
39" orbit radius 335
27' tank length . 4
8" tank diam.
12 accelerating tube 0.5

90" pole piece diam. 4-14

5-12.5

10-25
5'x6' tank, 27" tube 0.6
8'x13' tank, 8'6'" tube 1.8
8'x22' tank, 9'0" tube 2.6

142" pole piece diam. 450

e Ao

e AT el

o

oo

P

o

P>

. Particle

_Lg_

2L92-T1T9DN



Energy

Location Type Dimensions (Mev) Particle
1'Carnegie Institution of Washington Cyclotron (fixed fre- 60" pole piece diam. 8 P
(Washington, D. C.) quency) ' 16 d
: ) 32 a
Eiectfo;tatic 1 p,. 4, a
Electrostatic 3.5 ps d, a
'lCase Institute of Technology (Cleve- Betatron 17.25 cm - orbit 27 e
land, Ohio) * radius
1Catholic University of Afnerica (Wash- Van de Graaff 0.5 p- d, a
ington, D. C.) '
1Chicago, University (Chicago, Ill.) Betatron 33" orbit radius 100 e
Cockroft-Walton 0.5 positive
ions
Synchrocyclotron 170" pole diam. 450 P
Van de Graaff 2 p, d
IChicago,' University, Hospital {Chi- Linear accelerator 16' 60 e
cago, Ill.) ’ ’
1Colurnbia University {New York, N.Y.}) Cyclotron 36" pole piece diam. 14 .- P
10 d
20 a
Synchrocyclotron 164" pole piece diam. 400 p
“Van de Graaff 10 p, d
1Connec’cicut University (Storrs, Conn.) Cockcroft-Walton 3" length of acceler- .025-.250 positive
. ating tube ‘ ' ions

'89'

2L92-T¥DN



Energy

Location ' ' Type Dimensions (Mev) . Particle
1Continental Foundry and Machine Co. Betatron 8.13 cm--orbit radius - 24 e
-{Coraopolis, Pa.)
1('JornellkUnivebrsity (Ithaca, N. Y.) Synchrotron 150" orbit radius 1500 e
1De'croit Arsenal (Center Line, Mich.) Betatron ' 5 1/2": orbit radius 15 e
1Dow Chemical Corp. (Midland, Mich.) Van de Graaff 7' tank length 2.0 H+, e
3' acceleration tube '
lDuke University (Durham, N. C.) ‘ Vaﬁ de Graaff ) 23' length of tank 4 P, d, a
, ’ ' (horizontal)
1Ethicon’Inc. (New Brunswick, N.J.) Van de Graaff 67" ht. of machine 2 e
1 ) ' : - 36" diam. '
Florida, University (Gainesville, Fla.) Van de Graaff A _ 1 p, d, a o
* ) E ‘ . . . \o
1Fos,ter‘Wheel Corp. (Mountaintop, Pa.) Van de Graaff 58'" linear accelerating 2.0 e '
- : _ : : ‘ : tube '
llGene','r'a.l"Elecftric Research Lab. Betatron - 33" orbit radius 100 e
(Schenectady, N. Y.) :
Synchrotron 11 1/2" orbit radius 75 e
Synchrotron 24" orbit radius 340 e
1Ha.rvard Urﬁversity (Cambridge, Mass.) Cyclotron (FM) 95 polé pieéce diam. 100 p
’ * : v
1Humble Oil and Refining Co. (Houston, Van de Graaff 1 m-ion column - 1-2.2 e a
Texas) ' ' 9]
1 ' : o
Illinois, University (Urbana, Illinois) Betatron 7.5 ¢cm- -orbit radius 4.5 e t._‘
: )
- _ L PN
Betatron 19.5 cm -prbit radius 22 e v i~y



Energy

Particle

1

Location Type Dimensions (Mev)
1Illino'is, University (Urbana, Ill.) Betatron 26 cm--orbit radius 80 e
Betatron 120 cm--orbit radius " 340 e
Cyclotron 47" pole piece diam. 6 p
12 d
24 a
1Illinois, University, Medical School Betatron 19.5 crh-v-orbit radius 25 e
(Chicago, IllL.) '
Iowa State College (Ames, Iowa) Synchrotron 11.5". orbit radius 70 e
1Kentucky, University (Lexington, Ky.) Cockcroft-Walton 2' accelerating tube 0.120 d
-Van de Graaff 7'7" accelerating tube 2.7 p, d
lLos Alamos Scientific Laboratory Betatron 19 cm orbit radius 24 e
(Los Alamos, New Mexico) K
Cockeroft-Walton 40" horizontal accel-
erating tube 0.25 p, d
*Cockeroft-Walton 76" vertical acceler- 0.6 d, p
' ating tube
Cockcroft-Walton 76" vertical acceler - 0.25 d, p
ating tube
>"Cyclotron 42" pole diameter 16 d
8 p
11 t
32 a

—09_
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Location

Energy

1

"ating tube (vertical)
'5' diam. of tank
16' length of tank

Type Dimensions (Mev) Particle
Los Alamos Scientific Laboratory (Los Van de Graaff 20' vertical accel- 6.5 p, d
‘Alamos, New Mexico) ' ' ‘erating tube '
13 1/2' tank diam.
40' tank length
Van de Graaff 66" horizontal accel- 2.7 \He3 ions
‘erating tube and t
87" tank diam.
16' tank length
Van de Graaff 66" horizontal accel- 2.7 p, d
' erating tube '
51/2' tank diam.
16 1/2' tank length
M. D. Anderson Hospital, Univ. of Betatron 9.5" orbit radius 24 e o
Texas (Houston, Texas) _ .
1Ma.gnolia. Petroleum (Dallas, Texas) Van de Graaff 24 1/2" length of 0.50 H
accelerating tube
1MaLssaLchusetts Institute of Technology, Cyclotron 42" pole piece diam. 7.5 P
.+Laboratory for Nuclear Science (Cam- ' B 15 d
bridge, Mass.) _ 30 a
Linear Accelerator  21' accelerator length 17 e
Synchrotron _' 40"_6r‘b.it radius 350 e
Van de Graaff '9' length of acc.eler-, 4 p, d

2L92-TYDNn



Energy

Location Type Dimensions {Mev) Particle
Massachusetts Institute of Technology, Van de Graaff 18' le"ng'th_,dfva,ec"el- 8.5 p, d, a
Laboratory for Nuclear Science {Cam- erating tube (vertical) :
bridge, Mass.) 12' diam. of tank

. 31" length of tank
Memorial Center for Cancer and Allied Betatron: 20 cm orbit radius 24 e
Diseases (New York, N. Y.) '
Mlchael Reese Hosp1ta1 {(Chicago, Ill. ) Linear Accelerator 10! | 35 e
1M1ch1gan, Un1verS1ty, (Ann Arbor, M1ch ) Cyclotron 42" pole p_iece,diam. 7.8 d
Synchrotron (Elec- 40" orbit radius 300 e
tron) o S
1I\/Ilnneso‘ca Un1vers1ty (aneapohs Three section pro-  100' long linear accel- 10 P
Minn. ) ton linear accelera- eration path 40
tor" (lst. section 20') 68
.(2nd. section 40')
(3rd sectlon 40') )
Missouri, University (Columbia, Mo:) . Van de Graaff 0.5
1Mor&t:ﬁtr‘la State University {(Missoula, Travelling wave elec- 37.8" length (2 sec- 7 e
Montana) tron linear acceler- tion cav1ty_)__. '
! ator - I
National Institute of Health (Bethesda, Van de Graaff 17" ¢olumn 3 e
* Maryland) . o _ _ " : ,
1NebraLska. University (Lincoln, Neb.) Cockcroft-Walton 0.375 P
Northwestern Umver81ty {Evanston, Van de Graaff 12" vertical accel- 4.5 p. d, a
Illinois) ' ‘ ‘ erator tube ' .
Oak Ridge Nat1ona1 Lab. (Oak Ridge, Cockcro‘ft‘eWalton . 4’ ) o - 0.250 positive,
Tennessee) » - o ' ions

- Lz 9_
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Energy

Location Type Dimensions (Mev) Particle
1Oak Ridge National Lab. {Oak Ridge, Fixed frequéncy 44" pole face 5 P
Tennessee) . cyclotron
. nt e " +++
iFixed frequency cy- 63" pole face 27 N
clotron
}
Fixed frequency cy- 86" pole face 25 P
clotron :
Electrostatic gener- 100" accelerator 0.625-1.25 positive
ator tube ions
Van de Graaff 12' accelerator tube 6.3 p, d
Van de Graaff 58" accelerator tube 2.5 p, d
: .
%
1Ohi_ovSta.te University (Columbus, Ohig) Cyclotron (fixed. 47" pole piece diam. 7.5 P o
B - o frequency) 15 d '
» a
Van de Graaff 12' accelerating tube - 1.8 p
(horizontal)
1Oregon State College (Corvallis, Ore.) Cyclotron (CW) 37" pole piece diam. 7.5 d
' - ' 15 p
1Pennsylvania, University (Philadelphia, Betatron 71/2" orbit i'adius . 24 e
Penn.) ' , _ - :
Statitron (Electro- 12! 2-3 positive
static accelerator) ions
1Pica.ttinny Arsenal (Dover, N. J.) Betatron 8.125" orbit radius 24 e

2L,92-TYDoN



Energy

12!

Location Type Dimensions (Mev) Particle
1 . . . [}
Pittsburgh, University (Pittsburgh, Pa.) Cyclotron 47'" pole piece diam. 10 P
20 d
40 a -
&
'lPrinceton University (Princeton, N.J.) Proton Synchrotron 22' orbit radius 2000 P
Cyélotron (FM) 35" polé piece diam. 19 P
1Purdue University (Lafayette, Indiana) Cyclotron 37" pole piece diam. 10 - d -
' 20 a
Lineér Accelerator 12' length 2-6 e
Synchrotron 100 cm orbit radius 300 e
1R_ice Institute (Houston, Texas) C'ockcrof_t-VWalton FO..'Z-OO p, d
‘Van de Graaff 2 p, d
Van de Graaff. 6 p, d
1Rock Island Arsenal (Rock Island; Ill.) Betatron 19 :ém orbit radius 22 e
1Shell Development Co. (Houston, Tex.) Van de Graaff 78" length of tank 2 pbs_itive
ions
e
% :
ZStanford Hospital (Palo Alto, Calif.) Linear Accelerator 6' 5-6 e
1Stanford Research Institute (Palo Alto, Van de Graaff 78" length of accel- 2.0-2.5 ps e, d, t
Calif.) erator tank
1Stanford University {(Palo Alto, Calif.)  Linear Accelerator 20' 60-75 e
' Linear Accelerator 35 e

'?9'
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Energy

Oak Silver Spring, Maryland)

Location Type Dimensions (Mev) Particle
1S'canford University (Palo Alto, Calif.) Linear Accelerator 220" 1000 e
Linear Accelerator 12' 6 e
1The Swedish Hospital (Seattle, Wash.) Van de Graaff 78" length of tank 2 positive
‘ ) ions
e
Texas, University (Austin, Texas) Cockcroft-Walton 0.100 d
Van de Graaff 10" accelerating tube 4 p, d
length
7' tank diameter
1U. S. National Advisory Committee Cyclotron 60" pole piece diam. 20 d
for Aeronautics, Lewis Flight Propul-
sion Lab. {Cleveland, Ohio)
1U. S. National Bureau of Standards, Betatron 11.5" orbit radius 50 e
Radiation Physics Lab. (Washington, " :
D. C.)
Electrostatic gener- 25' length (vertical 1.4 e
ator axis)
Electrostatic gener- 5' length (verti'éal 0.250 p, d
ator axis)
Synchrotron 33" orbit radius 180 e
* .
Van de Graaff 6' tank length 2 positive
' ions
1U. S. Naval Ordnance Lab. (White Betatron 10 e

- 99-
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Energy

1

. Location Type Dimensions {(Mev) Particle
lU. S. Naval Ordnance Lab. (White Oak Electrostatic . 2 e
Silver Spring, Maryland) - : :
U. S. Naval Postgraduate School Van de Graaff 4' accelerating 2 p, d, e
{(Monterey, Calif.) column (horizontal)
1U. S. Naval Radiological Defense Lab. Van de Graaff - 78" tank length 2. p, d, e
(San Francisco, Calif.)
1U. S. Naval Research Lab. (Washington, Betatron 7.3" orbit radius 21 e
D.C.)
Cockcroft-Walton . 0.50 positive
o ’ ions
Cockcroft-Walton 0.250 positive I
' ~ions o
Four Microtrons 6" 9" pole piece Ist. 3.3 e
diameter - -~ - 2nd. 3.3
- 3rd 6
*4th, ?
%k
~Synchrotron 77 cm orbit radius 100 e
Van de Graaff 30" accelerating 2.1 p, d, a
tube length
‘Van de Graaff 174" accelerating 5.0 p, d, a
I tube length a
_ O
Van de Graaff 78'" length of tank 1-2 e ?
Van de Graaff e, p é’\
£ %)
a8



Location
1University'Hospita.l of Cleveland

{Cleveland, Ohio)

1The Upjohn Company (Kalamazoo,
Mich.)

1Virginia, University {Charlottesville,
Va.)

! Washington, University (Seattle,
Wash.)

-1Washington University (St. Louis,
Missouri)

‘IWash_ington University, Institute of
Radiology (St. Louis, Mo.) ‘
Watertown Arsenal (Watertown, Mass.)
1Wate,rvliet Arsenal (Watervliet, N.Y.)

IWestinghouse Electric Corp. (Pitts-
burgh, Pa.)

1Yale University {(New Haven, Conn.)

Type
%k
Van de Graaff
Van de Graaff

Linear Accelerator
(resonant cavity)

Van de Graaff‘
&
Van de Graaff

. Cyclotron (CF)

Cyclotron (fixed fre-
quency)

Betatron

Van de Graaff
Betatron
Electrostatic

* s
Independent-cavity

linear electron accel-
erator

Dimensions

78" length of tank

1' length
5! length of tank
4' length of tank

60" pole piece diam.

45" pole piece diam.

19 ¢cm orbit radius

30' tube length
15' diam.

9'4" cavity assembly

Energy
{(Mev)

0.75

0.5

2.5

15

Particle
e

e

e
positive
ions
positive
ions

d

a

P

d

P

a

e

p, d

e

p, d

e

_Lg_
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PARTICLE ACCELERATORS OUTSIDE THE UNITED STATES

Centre de Phy31que Nucleaire (Mons,
Belgium)

Energy
Location Type Dimensions (Mev) Particle
Australia
*
1Melbourne University (Victoria, Aus- Cyclotron 40" pole diam. 5-10 P
tralia) : 4-5 d
8-10 a
Electron Synchrotron 10 c¢m orbit radius 20 e
Van de Graaff 6.5' vertical accel- 0.7 ps d
erating tube length
Van de Graaff 10" vertical accel- 1 ps d
erating tube length
éelgium _
ZLiege,' Universite, Centre de Phys- Cockcroft-Walton 1 p, d
ique Nucleaire (Liege, Belgium) - ’
2Louva,in, Universite, Centre de Phys- Cyclotron 90 cm pale piece diam. 13 d
ique Nucleaire (Louvain, Belgium) LT
Van de Graaff 0.5-2 e
2Ecole Royale Militaire, Centre.'de Cockcroft-Walton 4 m length 1.4 p'
Physique Nucleaire (Bruxelles, Bel- '
gium)
"Linear Accelerator 5 m 1-10 p
2'Fa,culte Polytechnique de Mons, Cockc'roft—Wé.lton 1.2

e, p

—89-
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Energy

Location Type Dimensions (Mev) Particle
Belgium _ ,
2'Gand, Universite, Centre de Phys- Linear Accelerator 0.8 e
ique Nucleaire (Gant, Belgium) o h
2Institut Interuniversitaire des Sciences Cockcroft-Walton - 6 m length of accel- 1.3 positive
Nucléaires, Centre Annexé a la Faculté ' erating tube ions
Polytechnique de Mons (Mons, Belgium) :
2Libre de Bruxelles, Universite (Brux- Cockcroft-Walton 4 m tube length 0.650 p, d
elles, Belgium) -
ZLibre' de Bruxelles, Universite (Brux- Coékcroft—Walton 0.80 p, d
elles, Belgium)
Canada .
: ' . ' — o
1Atornic Energy of Canada Ltd. (Chalk Positive ion accel- 0.10 p. d 0
River, Ontario) erator '
Positive ion accel- 0.35 p, 4, He,
erator t
Van de Graaff 9' accelerating tube 3.5 o He3
length
2British_Columbia., University (Van- Van de Graaff 16' length of tube 2.3 ' p, d, He+
couver, Canada) 8' tank
1McGill University (Montreal, P.Q, Cyclotron (FM) 82" pole piece diam. 90 p
Canada) : - : o g c
: | g
ZMontreal, University (Montreal) Cockcroft-Walton 0.50 p, d ?
. ]
1Queens University (Kingston, Ontario) Synchrotron 29.3 cm orbit radius 70 e Py
_ ~
1Saska’cchewan, University (Saskatoon, Betatron 20 cm orbit radius 27 e ~

. Saskatchewan)



Location

Energy

France)

Type Dimensions (Mev) Particle
Denmark
1Copenhagen, University (Copenhagen Cyclotron 90 cm pole p1ece .10 d
Denmark) : diam. -
France .
lCentre National de 1a Recheréhe Scien- Electrostatic 0.6 P
tifique, Laboratoire de Synthése Atom- '
ique (Ivvy (Seine))
Elgétrostatic 0.9 d
1College de France (Paris, France) Cyélotroﬁ ) 80 cm pole piece 9 d +
: diam. 18 He
2Co’lleg’e de France (Paris, France) Linear Accelerator 2 e
Commiésa;iat al f)nergie Atomique, Synchrocyclotron 160 cm pole piece 25 d
Centre d'.Etudes: Nucléaires de Saclay diam.
>'Synchrotron 840 cm orbit radius 1750-2500 P
Van de Graaff 1:25.m length - . 1.5 - p
Van de Graaff 3.75 m length 5 p, d
2Ecole Normale Supérieure (Par1s, Linear Accelerator - 1-2, e
France) ' '
Linear Accelerator 6 e .
ZIhstitut des Hautes Etudes (Paris, Betatron 24.5 cm orbit radius 31 e

-OL!
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" Energy
Location Type Dimensions (Mev) Particle

France

Strasbourg, Universite, Institute de Cockcroft-Walton 5 m accelerating tube 1.5 p; d
Recherches Nucléaires (Strasbourg, length (vertical)

France) C

Germany

1Hechspa.nnungs laboratorium Hechingen Cockcroft-Walton 5.5 m linear acceler- 1:5 p, d
Abt. des Max Planck-Instituts fur Physik ‘ ating tube '

der Stratosphidre, Hechingen (Hohenzollern)

Tubinger Str. 2
2Institute for Nuclear Physics (Hamburg, Van de Graaff 2.5

Germany)
-l'Max—Plan'ck—Ihst'itut fur Chemie (Mainz, Electrostatic 425 cm length of ac- 1.5 p, d 4
Germany) ' ) celerating tube =
*
Van de Graaff 350 cm length of ac- >3 e, p, d
: ~_celerating tube
2Max-Planck—Institut fur Physik, Betatron 30 e
(Heidelberg, Germany) .
v Betatron 15 e

1Max—Planck—Institut fur Physik Cyclotron 1010 mm 13 d, p, a
(Heidelberg, Germany)
2Max—Planck-Institut fur Physik Van de Graaff 3.6 m length 1 lp, d, e
(Heidelberg, Germany)
2Physikalisches. Institut der Technischen Betatron 24.5 cm orbit radius © 31

Hochschule (Karlsrue, Germany)

-&
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Energy

Location Type Dimensions (Mev) Particle
Ge"rrvnanx'
2Rheinische Friedrich-Wilhelms- Synchrocyclotron 50 P
Universitit Bonn (Bonn, Germany)
" *
Synchrotron 500 e
Van de Graaff 1.4 m length 0.5 p, d
2Siemens-Reiniger-Werke (Erlangen, Betatron 105 mm radius of 12-15 e
Germany) ' P equilibrium
Betatron 85 mm radius of 6 e
equilibrium -
Great Britain
lAssocia.i:ed Electrical Industries Litd. Electrostatic 3'6" length of tube 4 P
(Aldermaston, Berks., England) '
Van de Graaff 4'6" length of tube 0.550 p, d
Van de Graaff 9' length of tube 3.8 p, d
1Atomic Energy Research Establish- ' Cbckc_roft—Walton 0.5 p, d, t
ment (Harwell, Berks., England) ' '
Cockcroft-Walton 68" tube length 1 p, d
* ,
Linear Accelerator 6 m length 37 e ‘
Linear Accelerator 6 m length 14.5 e (C:)
)
Linear Accelerator 6 m length 45 e 1y
N
* .
Linear Accelerator = 270 m length 600 p \(%;

_ZL-



Energy
Location Type Dimensions (Mev) Particle
Great Britain
1Atomic Energy Research Estab- Synchrocyclotron 110" pole piece diam. 175 P
lishment (Harwell, Berks., England) ‘
*
Van de Graaff 13! length of tube 3.1 p, He'
Van de Graaff 4' length of acceler- 2.3 e
o ator
8'3"x4' tank size
1Birmingham, University (Birmingham, Cyclotroﬁ (fixed fre- 62 1/2" pole piece 10 P
England) "quency) diameter 20 d
40 a
Synchrotron, Proton 450 cm pole piece 1000 P
diameter '
. , _ : >
1C’ambridge, University (Cambridge, Cockcroft-Walton 12" length of acceler- 1 p, d :
England) ating tube (vertical)
Cockcroft-Walton 16' length of acceler- 1.4 p, a
ating tube (vertical) ‘
Cyclotron 35.5" pole piece diam. 8(d) p, d, a
Van de Graaff 9' accelerating tube 2.8 H+, He.
. 1 2
length (vertical)
5'10.5" tank diam.
18'10" tank length
lChriste Hospital and Holt Radium Inst. Betatron 22 cm orbit radius 20 e g
(Withington, Manchester, England) el
, &
Linear Accelerator 1 m length 4 e éi
' -
3]



Energy

125

Location Type Dimensions (Mev) Particle
Great Britain
1Edmburgh Un1vers1ty (Edmburgh Cockcroft-Walton 12'3" length of accel- 1 p, d
Scotland) - : erating column
lG'la'sgovw,';‘Univé'rs,ity (Glasgow, Scot- Synchrotron:(Eléc-: 125 cm orbit radius 350 e
land) tron)
x : S
1Hammersmith Hospital, Radiothera- Cyclotron 50" pole piece diam. 15 d, a
peutic Research Unit (London, England) : : :
Linear Accelerator 3m length. 8 e
{Travelling Wave) :
Van de Graaff 7' accelerating tube 2 e, d
lI_,1verpool Un1vers1ty (Lancash1re, Synch‘rocycllotron 150" pole piece diam. 400 P
England) L
Metropolitan-Vickers Elec. Co., Ltd. Betatron 19 cm orbit radius 20 e
Research Dept. (Manchester, England) :
Linear Accelerator 1 m length 4 e
{Travelling Wave)
ZMount Vernon Hospital (London, Eng.) Linear Accelerator 1 m length 4 e’
2Newca.si:le General Hospital (Newcastle, Travelling Wave I m length of Accel- 3.7 " e
upon Tyne) Linear Electron Ac- erator : o ‘-
1 celerators o +
Oxford University (Oxford, England) Cockcroft-Walton 12' vertical column 1 p, d, He
C‘ockcrvbft—‘Walto'n 6' \‘zerticallcolurm_l 0.500 p, d, He'
Synchrotron 47 cm orbit radius e

_vL-.
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>i<Van de Graaff

guide length

6 m machine length

: Energy
Location Type Dimensions (Mev) Particle
Great Britain
1Roy'al Cancer Hospital (London, Eng- Synchrotron 10 cms orbit radius 30 e
land) ,
Van de Graaff 4'5" accelerating tube 2 e
2St. Bartholomew's Hospital (London, Travelling wave 6 m length of accel- 15 e
England) linear electron ac- erator '
1 celerator :
University College (London, England) Microtron 17" pole piece diam. 5 e
- . * * - .
Microtron 80" pole piece diam. 25 e
2Western General Hospital (Edinburgh, Linear Accelerator 1 m length 4 e
Scotland) '
_ 1Westminster Hospital (London, Eng- Van de Graaff 78" length of tank 2 e
land)
India
1'Institut'e of Nuclear Physics (Calcutta) Cyclotron 39'v'.p01e diam. '8 d
1Tat:a Institute of Fundamental Research Cascade Generator I. d
- (Bombay, India) .
Cyclotron 12" pole piece diam. 1 p
*
Cyclotron 60" pole piece diam. 15 p
" Linear Accelerator- 4 m 'ac.celerating 15 e

-gL—
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Location

- Type RS

Energy

ZKyoto University, Department of |
Physics (Kyoto, Japan)

"Cyclotron

Dimensions {(Mev) Particle

Italy

1Centro Italian Studi Experienze (Milan, - Cockcroft-Walton 1.5 m léhgth ) 0.400 p, d e
Italy)

2Glinica Medica, Universita-Torino, Batatron 24.5 cm orbit radius - 31.5 e
(Turin, Italy) '

ZIs‘tjituto‘ di Fisica, Universit‘a-Tqrino,; Synchrotron 29 cm orbit radius 104 e.
(Turin, "Italy) ’ ' ’

2Istituto Nazionale di Fisica Nucleare- = Synchrotron 360 cm orbit radius 1000 e
Frascati (Rome, Italy) -

*
1Pisa, University (Pisa, Italy) Synchrotron 360 cm orbit radius 1000 e
2Universita‘-—.Cat’ani'a‘ (Catania, Italy) Electrostatic gener- 3.5 m pressure tank ht. 2 - pr d
ator 2 m pressure tank
diam.

Japan

2Central Research Laboratory of Betatron 7 cm rad1us of elec— 3.5 e
Hitachi Limited. (T:okyo, Japan) ' tron orbit ) '

Betatron 22 cm- radius of elec- 2.0 e
tron orbit o :

2'Institute of Science (Tqkyo, Japan) . Cyclotron. 25" pole piece diam. 40 - d
’Konan University (Kobe, Japan) Cockcroft-Walton p; d v
Kushu, Un1ver51ty (Fukuoka, Japan) Van de Graaff heavy

particles

_‘9L-
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: Energy
Location - _ Type Dimensions (Mev) Particles
Japan
zKyoto, University (Kyoto, Japan) Cockcroft-Walton _ A / p, d
Cyclotron 105 .cm pole piece 16 d
diam.
Z_Os_aka, University (Osaka, Japan) Betatron 19 cm radius of elec~- 24 e
tron orbit
Betatron 8 cm radius of elec- - 6 ' e
tron orbit
Betatron 5 cm radius of elec- 4.5 e
tron orbit
Cockcroft-Walton p, d
Cyclotron 111.8 cm pole piece 12 d
s diameter
Van de Graaff : heavy
: : - . particles
2-R_esearch Laboratory, Mitsubishi ~ Betatron 18 cm radius of elec- 30 e
Electric Co., Limited (Hyogo, Japan) o tron orbit .
ZScientifi(: Research Institute (Tokyo, Cockcroft-Walton p, d
Japan) o ‘
Cyclotron 66.cm pole piece diam. 4 d
ZShimazuseisakusho Limited (Nakakyo- Betatron 8 cm radius of elec- 6 e
ku, Japan) oo tron orbit '
Betatron 20 cm radius of elec- 24 e

tron orbit

—LL(—
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Energy

-~ Location Type Dimensions (Mev) Particle
Japan
2Tohoku, University (Sendai, Japan) Synchrotron 25 cm orbit radius 40 e
Van de Graaff heavy
. particles
< :
2Tokyo Institute of Technology (Tokyo, Synchrotron 15 cm orbit radius 30 e
Japan) . :
2Tokyo, University (Tokyo, Japan) Cyclotron 40 cm pole piece 2 d -
’ diam.
*
Synchrocyclotron: 160 cm pole p1ece 21 d
’ diam;. 70 P
’ [
Van de Graaff heavy P~
particles '
Tokyo Un1ver51ty of Education (Tokyo, Betatron 8.2 cm radius of 6 e
Japan) electron orbit
2'I‘okyo, University (Tokyo, Japan) ‘Synchrotron 100 cm orbit radius 60 e
Netherlands
ZDelft: Institute of Technology (Delft, Betatron 8 e
Netherlands)
>"Proi_:on Synchrotron 3.25 m 1000 P (C':)
Van de Graaff 2.5 p, d ?
[}
lInstltuut voor Kernphysisch Onderzoek Synchrocyclotron 71" pole piece diam. 27 .d .. E\
(Amsterdarn, Netherlands) . IR 54 a - ™)



Energy
Location Type Dimensions (Mev) Particles
Netherlands
'ZNatuurkundig Laboratorium der Cockcroft-Walton 3 m accelgerating 0.6 d
Rijksuniversiteit {(Groningen, Nether - tube length
lands) '
Cockcroft-Walton 3 m cascade gener- 0.6 p, d
: ator ht.
1.60 m accelerating
tube length ‘
*
Van de Graaff 2.50 m generator ht. 0.5-0.6 p, d
1.20 m accelerating
tube length
“Van de Graaff '8 m pressure tank, ht. 6 positive
(pressurized) 3.20 m pressure tank ions
diam. 4 m accelera-
1 _ ting tube length
State University of Utrecht (Utrecht, Cockcroft-Walton 8' length of accel- 0.700 p, d
Netherlands) . erating tube
Norway
2Det Norske Radium Hospital (Oslo, Betatron 24.5 cm orbit radius 31 e
Norway)
2Haukela.nd Sykehus (Bergen, Norway) Van de Graaff 5.2 m accelerating 1.5 e
tube
2N'orges Tekniske Hogskole (Trondheim, Van de Graaff 3.6 m accelerating 4 p, d
Norway) tube
2Oslo, University (Oslo, Norway) -Electrostatic 50 cm accelerating 0.1 d
tube

|

~J
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Energy

tube length (vertical)

Location Type Dimensions (Mev) Particles
Norway
20510, University (Oslo, Norway) Van de Graaff 3.6 m tube length 3-3.5 P
Van de Graaff 1.2 m tube length 0.5 P
Van de Graaff 3.6 m accelerating 4 p, d
tube
Van de Graaff 1.5 m accelerating 0.5 P
tube
1Bergen, University (Bergen, Norway) Betatron 40 cm orbit radius 50 e
Van de Graaff 7 m length of tank 1.5 p, d
4.5 m diam. .
3.
South Africa '
*
1South African Council for Scientific and Cyclotron 44.5" pole piece 18 d, p, a
Industrial Research (Pretoria, South diam.
Africa)
Sweden
Chalmers University of Technology Van de Graaff 4.5 m acceleratmg 4-5 e.. .
(Gtteborg, Sweden) ' tube (vertical) positive
2.5 m tank diam. ions
7.3 m tank length
ZFbrsvar'ets Forskningsanstalt (Stock- Van de Graaff 225 cm accelerating 1.8 - e, p, d O
holm, Sweden) tube length (vertical) ~x
_ 180 cm diam. of tank t.-‘
410 cm tank length - =
Van de Graaff 225 cm accelerating 1.8. e, p, d ~



Energy
Location Type Dimensions {(Mev) Particle
Sweden
' *
Z.nysi.ska Institutionen (Lund, Sweden) Van de Graaff 400 cm accelerating 4 p, d
tube length (vertical)
700 cm length of tank
200 cm diam.
LThe Gustaf Werner Institute, Univ. Synchrocyclotron 90" pole piece diam. 200 P
of Uppsala (Uppsala, Sweden) :
ZInstitutionen for fysikalisk Kemi, Kungl Betatron 9.5 cm orbit radius 5 e
tekn. hdgskolan (Stockholm, Sweden) :

ZLund,‘ University (Lund, Sweden) Synchrotron 20 cm orbit radius 35 e
1Nobel Institute of Physics (Stockholm, Cockcroft-Walton 6.5 m accelerating 1.4 p, d
Sweden) tube length (vertical) :

Cyclotron (fixed- 80 cm pole piece diam. 3.5 P

{requency) 7 d

- : 14 a

Cyclotron (fixed- 225 cm pole piece 12.5 o

frequency) diam. 25 d

' 50 a

200 heavy
ions
?‘Radiofysiska Institutionen, Karo- Cockcroft-Walton 3.5 m tank length 1.2 [
linska Sjukhuset (Stockholm, Sweden)

s

ZRoyal, Institute of Technology (Stock- Synchrotron (alter- 3.0 m orbit radius 1000 e

holm, Sweden)

nating gradient)

- Ig_

ZL‘)_Z"‘IHDH



Energy

Location Type Dimensions (Mev) Particles
Switzerland
1Basel, University (Basel, Switzerland) Electrostatic ac- 3m tube'length. 1 p, d
celerator '
L v R | * 7 .
1Conseil Européen Pour La Recherche Proton Synchrotron 200 m pole piece 25 P
Nucléaire, Proton-Synchrotron Group diam. :
{Geneva, Switzerland)
Synchrocyclotron 600 p
2Inselspital {(Bern, Switzerland) Betatron 24.5 cm orbit radius 31 e
2Physikalisches Institut der Eidg. Cockcroft-Walton 1;2 p, d, a
Technischen Hochschule, (Ziirich, '
Switzerland) )
* 2
Cockcroft-Walton 2 p )
Cyclotron 70 cm pole piece 8 P
diam. '
Linear Accelerator 6 m length L 1.4 p,_‘d, a
1Z.i’irichCa.ntona.l Hospital (Zirich, Betatron 24.5 cm orbit radius 31.5 e
Switzerland) =~ = '
1Ziirich, University (Ztirich, Switzer - Van de Graaff 4' length of tube 1.7 p, d
land) ' _ .

) a
Yugoslavia a
) )

1Institute of Nuclear Sciences '""Boris Cockcroft-Walton 1 m accelerating tube 0.2 p, d ,r'
Kidritch'" (Belgrade, Yugoslavia) length N
. -~

N



Energy
Location Type Dimensions Mev) Particles
Yugoslavia
1Instit:ute of Nuclear Sciences, "Boris Cockcroft-Walton 6m accelerating 1.45 p, d
Kidritch" (Belgrade, Yugoslavia) tube length
ZPhysikalis;cheS' Institut "J. Stefan" 24.5 cm orbit radius 31 e

(Ljubljana, Yugoslavia)

Bétatron
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