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ENTRY No. ..

NAME OF MACHINE Cteveland Clinic Therapy Cyelppp July 29, 1981

INSTITUTION .NASA; .Tewls Besearely. CENEET:, | u wmeis di 5 5ot o5 amsiea s ass s femeimiiss s shsss Rk s s 558808 s s nEmmeasssss

ADDRESS .21000. Brookpark Rd, . Mail Stap 49-6. . ... Cleveland,. . Ohio. . (USA). ... . .
TEL .. (216)433-6000. ... TELEX ...\

IN CHARGE . J.W.. BLue............ REPORTED BY .. JuWo. BLUG « oo oo

HISTORY AND STATUS

DESIGN, date see note. . . .. ... Model tests .................
ENG DESIGN, date .1967. . . ... . . . .. .. ...
CONSTRUCTION, date . 1970 . .. . . .. . i,
FIRST BEAM, date (or goal) .. July 1972 . . . . . . ..

MAJOR ALTERATIONS . 1976 Modified beam room for vertical

ACCELERATORZSTAFF, OPERATION AND DEVELOPMENT

SCIENTISTS ..2............ ENGINEERS ..... :
TECHNICIANS ... 1. ......... CRAFTS ...t
GRAD STUDENTS involved during year .....0none . . .
OPERATEDBY .......... Research staffor ... . .. 1. Operators
OPERATION .. .30 ... . hr/wk, On target ...20 .. . .. hr/wk
TIME DISTR. in house .70 . ... .. . %, Outside . 30 ... ... .. %
BUDGET, op & dev ............. $300,000 . ...,
FUNDED BY ........ G o s s 5 o b B B s e 2 i e 5 5
RESEARCH STAFF, not included above X
USERS, in house ...2............. outside ... occasional
GRAD STUDENTS involved during year ,........none . .. . ..
RESEARCH BUDGET, in house . .. .. .. $5000 L
FUNDED BY ..ot NCL .. ...
MAGNET
POLE FACE, diameter (compact) .172 ¢m, R extraction /3.2 cm
Rinjection ......... cm
GAP, min ..17.. ... cm, Field ...8.8. ... kG
max ......... cm, Field .. ... 19.2. . kG } at...»200000
AVERAGE FIELD at Rext ....... 15.2 .. ... kG | Ampere turns
Bmax/ <B> .........L.260 . R S
NUMBER OF SECTORS {g;’pa‘r’:f;d ...... } Spiral, max .. deg
SECTOR ANGLE (SSC) ..o deg
TRIMMING COILS ............ T
CONDUCTOR, material and type .hollow core Hy0 cooled Cu
STORED ENERGY (Cryogenic) ............oouueiininnnn.,
POWER : main coils 200 max, kW ; current stability 10: .
trimming coils . 22, .. max, kW ; current stability 1V 7. .
WEIGHT : Fe ....300 . .. tONS ; COIlS ..\t tons
COOLING system . .. distilled water . . . .. . . . ... . .. .. ..
ION ENERGY (bending limit) E/A = ..23.... q?/a> MeV/amu
(focusing limit) E/A = ..%45....q /a MeV/amu
ACCELERATION SYSTEM
DEES, number .. L g o ks ;angle .....: 56 . deg
BEAM APERTURE .. 3-8 ... cm; DC Bias  Done . . .. kV
TUNED by, coarse 4.panels . fine ...2 panels . . . . .
RF .. L2 e T to .. 42 .. ... mHz, stable + 10 ..........
ObF.6.7 ... .. to..23 ... .. mHz
HARMONICS, RF/Orb F, used .. 182 . . .. .. ... . ... .........
DEE - Gnd, max /0. . .. kV, min gap ....1.‘.0...3 ............. cm
STABILITY, (pk-pk noise)/(pk RF volt) ... L1072 .. ... ... . ...
ENERGY GAIN, MaXx .........o..o..... 220 L. kV/turn
RF PHASE, stable to + . ..... N deg
RF POWER input, max ....... 200 kW
FREQUENCY MODULATION, rate . ... .oveeeeeeeeeannn.. /s
modulator, type . ...
beam pulse; WIdth' s vivnsssissmmemspsnsssssssasserosis
VACUUM SYSTEM 6
OPERATING PRESSURE ... 8x107° .. Torr or mbar
PUMPS, No, Type, Size ...... 2, oil diff, 16 inch

INJECTION SYSTEM |
Axial mounted ion source

FACILITIES FOR RESEARCH

SHIELDED AREA, fixed . .. .. 140 .. m2; movable .. none ... m?
TARGET STATIONS ..2...... in. 4. ... rooms :

STATIONS served at same time, max il ks
MAG SPECTROGRAPH R nOne ...
COMPUTER model .DEC PDP 15 """~~~ "~ " """ " "
OTHER FACILITIES . ., .Vertical & horizontal neutron beams
..shielded and collimated for therapy. .. .. ... ...........

CHARACTERISTIC BEAMS

PARTICLE ENERGY (MeV) CURRENT (ppA)
Goal Achieved Internal External
s sesiBaded 50 B 0 ... 43 . 100 20
ISR S 26 ... ... 100 .. 40
I - = 88 2. Lo
o Hesh oo % o Lo
SECONDARY (part/s)
BEAM PROPERTIES
MEASURED CONDITIONS
PULSE WIDTH ..... RFdeg ....... puAof .... MeV ... ions
PHASE EXC, max ... RFdeg ....... ppAof .... MeV ... ions
EXTRACT eff ....... L —— ppAof .... MeV ... ions
RESOL AE/E ....... - R puAof .... MeV ... ions
EMITTANCE
(r mm. mrad) { 'a?;e:jl } ....... puAof ..... MeV ... ions

OPERATING PROGRAMS, time distribution
BASIC NUCLEAR PHYSICS . 0  SOLID STATES PHYSICS 9 .
BIOMEDICAL APPLICAT. . 80  |sOoTOPE PRODUCTIONS 20

REFERENCES/NOTES This cyclotron has the dee design
and magnetic field configuration of the first MSU isochro
nous cyclotron. The RF system is not the MSU design and
is described in NASA TN5546. The yoke, power supplies

and exciti coil are from a GE_fixed fregunc 60" cycl.
PLAN VIE OF FACILITY, NOTEWORTH FgATUR S,

COMMENTS



