
ENTR Y NO. 11 3 
NAME OF MACH INE 
INSTITUTION ..... 
ADDRESS 

... SLOAN~KETTERING .I NSTITUTE .CY.CLOTRON ... ..... .. .... -<I·ate:· Ma·y· -l.cHS . 

... ~lo~n~Ketter~ng.In~titute .for .Gancer .R~~~a~~h. . .. .. .. . . 
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HISTORY AND STATUS 
DESI GN. date .... CS- .1.5., . . Cy.ci.otton corpora.tion .. 
ENG DESIGN. date . 
CONSTRUCTION. date .. . . . . N.o.v., . .1.9.6.7. 
FIRST BEAM. date (or goal ) 
MAJOR ALTERATIONS ... see. f.eatur.es ......... . 

COST.ACCELERATOR .... . ...•.. 
COST. FAC I LI TY. total. 
FUNDED BY .. 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SC IENTISTS ..... .. 0 • .5 . . ENGINEERS .1.2. 
TECHNICIANS .... . . 0 . CRAF TS .. 0 . 2 
GRAD STUDENTS involved during year 
OPERATED BY ... Research sta ff or . 
OP ERATION .. .. 60 . hr/wk. On target 30. . 
TIME DISTR. in house .. 98 . %. outside .. 2-
BUDGET. op & dev ..... . .... . 
FUNDED BY .. NCr.ERDA . . 
RESEARCH STAFF, not included above " 
USERS, in hou se . . .. 8.. O~ ~ :::d8 

GRAD STUDENTS involved during year 
RESEARCH BUDGET. in house 
FUNDED BY ... .NCr. . ERDA .... .... . . 
MAGNET 

.1. 

POLE FACE. diameter (compact) . . 80 .. .. ern. R-extract ion . 
R injection .... . em 

Operators 
hr/wk 

% 

· 36cm 

max .. 10. . cm. Field . . .12 kG at . 2 . .10.5 ... . ... . 
GAP. min . . . 5 . ern. Field .... 20. kG

J AVERAGE FIELD at R ext ... . ..... kG Ampere turns 
B max/< B > ... . .. . 
NUMBER OF SECTORS [com pact ... 3 . . '.} 

lseparated 
Spiral . max . 0. deg 

SECTOR ANGLE (SSC) .. . . ... . . . deg 
TRIMMING CO ILS ....... . 

CONDUCTOR. material and type. 
STORED ENERGY (cryogenic) . . . . . . . ....... . . 
POWE R: main coils ... 4.0 max kW: curren t stab ility 

trimming coils . . max kW : current stabi lity 

MJ 
.. 10- .4. 

WE IGHT : Fe . . . . ......... tons: co ils. . . . ..... tons 
COO LI NG system .... wat.sr ... . 
ION ENERGY (Bending limit) E/A ~ . . . q2 /A2 MeV/amu 

(Focusing limit) E/A ~ 
ACCELERATION SYSTEM 

.. q/ A MeV /amu 

DEES. number . . .... 2, ..... . . ; angle .. -1.20. . .. .. deg 
BEAM APERTURE . .. 2, ...... . em; DC Bias . .. 1-.5- . . ... . . kV 

TUNED by. coarse .. MP . . ... . - .. .. fine . . . ve, . to.~~e.r .. . 
RF ..... .1.2., .1.6.,tY> . . .. . ...... MHz. stable ± .... . ....... . 

Orb F .. .. 1.2,.16.,.2.4 .. to . . . . . . . ...... MHz 
HARMON ICS, RF/Orb F, used .. .1. . . .. . .... . . .. . . ...... . 
DEE -Gnd. max .... .3.0. ....... kV , min gap - 4 . 
STAB ILITY, Ipk·pk noise) /Ipk RF vo lt) .. . 5 . .1.0 

. .. em· 

ENERGY GAIN, max . .. .1.2.0. . . . . . . . . . . . . . . . . . kV/turn 
R F PHASE, stable to ± ........... . . . . •. . ... ... , .. deg 
RF POWER input. max. .3.0 . . ... . .... ... . .. , , , . . . . .. kW 
FREQUENCY MODU LATION, ra te. . . . • . . . . . . . . .. /s 

modulator, type ... . .. . .. .. ... .• .. . 
beam pul se, width .... . ... , . , , . .. ..•. 

VACUUM SYSTEM 
OPERATING PRESSURE .... . .... .1. lJ . .. . Torr or mbar 
PUMPS, No, Type, Size ............. . . 

ION SOURCES 1) 
. ....... .Int.erna.1.. PIG ..... . ... , ..... ... . . . , .. • . .. .. 

INJECTION SYSTEM 

EXTRACTION SYSTEM 
· ... See .featur.es . . .... .. . .. . . .. . 
FACILITIES FOR RESEARCH 

SH IELDED AREA, f ixed ... 60. . . . m2; movable ...... ... rn 2 

TARGET STAT ION S ... 1 . . .. . ... ... in 1 .r:ooms . . ... r~,?m? 
STAT ION S served at same time, max . .. .. .... 1 , .. . . . ... . .... . 
MAG SPECTROGRAPH, type . ... . ........... .... . 
COM PUTE R model .. .. IBM .L800 . . . . ... . . . ......... . 
OTHER FACI L ITIES .. . In t •.. and ·e"t •.. isotop .poduct.:Lon . 
· Ir:r:adia tion , .. sol id .s ta te , .. b iological . 
.Time .of .fligh t .stu dy. .being .deY-eloped . . .. . .. . . 
CHARACTERISTIC BEAMS 
PAR TI CLE ENERGY (MeV) CURRENT (pIJ A) 

Goal 

· . . . p . . . . 15 . 
. d. . .7. . 5 . 

. .. )He~+ ... 20 . . 

SECONDARY 
... n .3). . 

BEAM PROPERTIES 
MEASURED 

PULSE WIDTH .... RF deg 
PHASE EXC. max . . RF deg 
EXTRACT elf .. 7.0 . % 
RESOL ~ E/E . % 
EMITTANCE 

.1.Q . axial 
In mm-mrad) . .1.Q . rad 

Achieved In terna l Ex terna l 

· .14 •. 7. . .500 . 100 .2). 
· .7..·9 .. .800 l}. 400.2). 
· .23 .. 3 . 400 .l} . 200 .2} , . .. . 

.200 

.400 .l} . 300.2) . . , .. 
(part /s) 

COND ITIONS 
PIJ A of .. . . . MeV 
PIJ A of .. MeV 
PIJ A of .23 .. MeV 
PIJ A of ... . . MeV 

... . 1.3 ... 

.. . ions 

.... . ions 

.3.He2.+. ions 

.... . . ions 

.9Q. PIJ A of .... . MeV 

OPERATING PROGRAMS, time distr ibution 
BAS IC NUCLEAR PHYSICS .. . ' SOLID STATES PHYS ICS 
BIOMED ICAL APPLICAT .. 1QQ% ISOTOPE PRODUCTIONS 

REFERENCES/NOTES 
Radiol ogy 93 , 331 - 337, 1969 
IEEE Tran s. Nucl . Sci., NS-1 4 (3) , 1967 
Proc . o f the 5th an d 6 t h Int. Cycl.Conf . 1969- 197 2 
Proc. of t he 1975 Nat . Acc. Conf . 

PLAN VIEW OF FACILITY, COMMENTS, ETC . 

Fir st prototype cyclo. built b y cyclo . Corp. Major 
modif . : dees, RF system, ion source, extr. system. 

1) 4 i ndependant coordinate controls for ion source. 
High beam currents resulted from h igh operatin g 
power density (~1 40 kW/ c m3 ) 

2) Extraction system 

- harmon ic coils : azimut- angle an d I contro l s 
- deflector : fine adjust of Rext (ch an ge of E also), 

taper angle adjust, c ha nnel gap adjust, dc voltage 
adj l ust. 

- magnetic channel : compen sated-iron type, entrance 
position con tro l , exit position an d channel c urvature 
contro l s . 

3) Neut r on programs : dosimetry,n physics, activat ion, 
therapy . 


