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NAME OF MACHINE ... ... 160 MeV Synchrocyclotron . .. . . . . . .. DATE . .27 Auvgust, 1981 . .. .
INSTITUTION . .. ......... Harvard Cyclotron Laboratory, Harvard University .. .. ... ... .. ... . ..
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HISTORY AND STATUS INJECTION SYSTEM
DESIGN,date . .. ............. Model tests . . ... ............ ...hot .filament, .pulsed .arc."volcanQ" ... ... .......
ENG DESIGN, date . . .. ... o EXTRACTION SYSTEM
CONSTRUCTION, date .. ..... L9465 9205 95 358 38 Badm TR E G ...passive .regenerator .and .channel .. .. ... ... .......
FIRST BEAM, date:lor 9oal) « . : 1949 v svvs s o wan s vominvssse FACILITIES FOR RESEARCH
MAJOR ALTERATIONS .. ... increased .energy .and .external SHIELDED AREA, fixed . ....... m?; movable . ........ m?
....... Beamy: 1957 o: masmys oo 99 A g s s 2% mpE s Em AT TARGET STATIONS .. cvwssocswasa M 4osimyess s L0908
COST, ACCELERATOR . . .. . .. $1.,/000,000' s « 15 5 i s wms aas STATIONS served at same time, MaX . . .o v vt ee e
COST, FACILITY, total .. ... .. 31 ;700,000 .2 w5t 08w 8 dow o MAG SPECTROGRAPH, LYPE . .\ vt et et e et ee e e e
FUNDED BY .. .Office .of .Naval Research, .1946-67 ... .. COMPUTER MOUEI . . oottt e e et e e e e e
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT OTHER FACILITIES . o e e e e e s s,
SCIENTISTS. 3325 assmanmss ENGINEERS .. ... L
TECHNICIANS . 4. ... ... .. CRAFTS ... ... 1.5....... o
GRAD STUDENTS involved during year . ... ... .. 1 oe B anms w8 56 & CHARACTERISTIC BEAMS
OPERATED BY ....X....Researchstaffor ... X..... Operators PARTICLE ENERGY (MeV) CURRENT (puA)
OPERATION .45 .hr/week hr/wk. On target . ... ... .. .. . hr/wk Goal Achieved Internal External
TIME DISTR. inhouse . .5........ %, outside .. ... 95..... % oo DEOBOM iuiinwss 160, .. luA .. 0,0Zu A
BUDGET,op & dev . . . . . $310,000. . . ..
FUNDEDBY .. User's fees. .. ... ... .. ... ... .........
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USERS, inhouse .. . .G+ 1. .. .. .. outside .. . ... 2 SECONDARY (part/s)
GRAD STUDENTS involved during year . ... ... .. Liosmrimen@minmr  non i ihmesess s eiiiE  GASEe S e s s mE
RESEARCH BUDGET, in house ... .$140,000. ... ... ......... L
FUNDED BY .. .National .cancer .Institute............. BEAM PROPERTIES
MAGNET MEASURED CONDITIONS
POLE FACE, diameter (compact). 241 ... .cm, R-extraction ,105. . . ecm PULSE WIDTH .60 . RFdeg .... puAof ..... MeV . ..... jons
R injection . . ... cm PHASE EXC.max .. RFdeg .... puAof . ..... MeV' . :uiau ions
GAP, min .29.6cm, Field ..19.0. kG EXTRACTelf. . .5. % ... puAof ... .. MeV . ..... jons
max .30.5cm, Field ..18.3. kGp at ..600,000...... RESOL AE/E .1,5. % s... puAof ... .. MeV .. .... jons
AVERAGE FIELDatRext ....18.1. kG Ampere turns EMITTANCE
BRI | o e oo 8l Mok B Bt by M L B i e s e e R S S ... . axial
compact .. .= ... ) (m mm-mrad) i puAof ... MeV . ... ..
NUMBER OF SECTORS Spiral, max . deg 4 B4
[separaled T } OPERATING PROGRAMS, time distribution
SECTOR ANGLE (SSC) ....... Tesin s deg BASIC NUCLEAR PHYSICS . 2%. SOLID STATES PHYSICS Q% . ... ..
TRIMMINGCOILS .......... T S P S T BIOMEDICAL APPLICAT. .95%. ISOTOPE PRODUCTIONS 27%. ... ..
---------------------------------------------------- radiation. damages . 1% . omsswanmssm s s 5 608 FH3 FREEH S
CONDUCTOR, material and type . . . .COPPEL . SEL AP . o o v v v v e e et e e e e e e e e e e e
STORED ENEBRGY (CIVOGEATEY . .. v v oo v wie o i o im s o dbss e 6 08 MJ REFERENCES/NOTES
POWER: main coils . . max kW: current stabilit v il 1% +
trimming coils 1?0 max kW: current slabilil: ” 0—17 Self-suporting operation at $2400 per 24 hours de'\y iy
WEIGHT: Fe ...641....... tons: coils . . . . . T4 ... ... .. tons primarily used fo:: proton beam therapy; .1700 patients so far,
COOLING system . . .closed- 10O - WAET - -« -« -« vevnrnnn .. 170 per year. Third treatment area now underconstruction.
ION ENERGY (Bending limit) E/A= ., ... ... .. q?/A? MeV/amu PLAN VIEW OF FACILITY, COMMENTS, ETC.
(Focusing limit) E/A= ... ........ a/A MeV/amu
ACCELERATION SYSTEM
DEES, number ... .. Yoo oo § angle ... 1B@s 5w weqs deg
BEAM APERTURE . .6........ e DEBIAE ..os2 . v i vn s kV
TUNED by, €0arse: ; . i wm s s siesiw s 4 BB o owvwms v meson s E6 s
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HABRMONIES, REIOMB FOUSEH . ;5.5 066 658 fua s o0 s & 505 §.8,9 8009 8
DEE=Gnd, ma% i uuwessswesms KNG MImGaED! &« s o6 o s cm
STABILITY., (BR-pk nolse)/(DK BE VOIS) o0 e o e e s o o mi 6 6o 0506 60000
ENERGNY GAIN, Max: wprw s osms o m 56 e 6 s« boond 50 mas o kV/turn
RF PHASE,stable to+ . . . ... ...ttt deg
RE POWER inpal, Ma%,  ssaswassvsnesse s ismes eas®ai kW
FREQUENCY MODULATION, rate . .0.t0.250............. /s
modulator, type . .rotating.capacitor.................
beam pulse, width ... .200:8€C. EYPiav v s cn v wwewisemeows s
VACUUM SYSTEM
OPERATING PRESSURE . . . ... -6,000,000....... Torr or mbar
PUMPS, No, Type, Size .. 4. NRC.6". 001, v v vmvonrovinnon



