
ENTRY NO. FM- 10 
NAME OF MACHINE .... l~Q . M~y.Sy~~hrQcyclQtron ...... . ... . .. QAT~ .•.. ~?~~g~~t •. 1961 .. 
INST I TUTION . I:'arvard . <;:y~lotron . Laboratory, Harvard University 
ADDRESS 44.Oxford . St" Cambridge, .MA. · ·· :oii3S; : 0,$)~: . . . . . . . 495~i885 

TEL (61?) .. . ..... . . . 
IN CHARGE . A, M, . Koehler . 

TELEX 
..... REPORTED BY : ). :11: . Ko~hler . 

HISTORY AND STATUS 

DESIGN. dale. . .. . Modellests .. 
ENG DESIGN. dale . . ..... . . . 
CONSTRUCTION. dale 1946 . 
FI RST BEAM. dale (or goal) .. 1949 
MAJOR AL TE RA TI ONS ... increased .energy .and .ex ter:nal 

... . .. bearn, .1951 . . . . . . . . . . . . . . . . . .. . ..... . 
COST.ACCE LERATOR. . .$1,000,000 . 
COST. FACI LITY. 10WI . . $1,7.00,000 . ...... . 
FUNDED BY .. . Office .o f .Naval .Resear:ch, .1946...,67. . 
ACCELERATOR STAFF. OPERATION AND DEVELOPMENT 

SCIE NTI STS ... 2.5. . ..... ENGINEERS .. 1 .. 5 . 
TECHNICIANS .. 4 . CRAFTS . ... 1.5 . 
GnAD STUDENTS involved during year .. . . 1 . 
OPERATED BY . ... X .. . . Research slaff or .X . Operalors 

OPERAT ION .45.hr/week IH/wk. On target hr/wk 
TIM E DISTn. in hou,,, .. 5 ...... .. %. oUls ide . . 95 . % 
BUDGET, op & dr.v ..... $310.000. . ...... . . 
FUNDED BY ... Use!;" '. ~ fee~ . . ....... . ... •. . 
RESEARCH STAFF , nol included above 
USERS. in house ... <;, .1. ou tside . ... <; • .12. 
GnAD STUDEN rs involved during year . . 1 
RESEARCH BUDGET. in hou,e .... $140,000. 
FU ND ED BY ... Na tiona l.cancer .Institute . 
MAGNET 
POLE FACE. diameter (compacl) . 241. . em, R·ex lraClion 105 . .. em 
R injection . .... em 

GAP, min .29.6 cm. F ield 
max .30.5 e1l'. Field 

AVERAGE FIELD at R ext 

Bmax/<B> ..... 

.. 19.0 . kG

J .. 18.3. kG at .. 600,000 ..... . 
. . 18.1 . kG Ampere lurns 

NUMBER OF SECTORS 

SECTOR ANG LE (SSC) 
TRIMMING COILS 

f COf npact 

l,:;eparaled 
. . deg 

:} Spiral. max. 

CONDUCTOR , rnalerial and tvpe . ... copper .s trip. 

deg 

STORED ENERGY (cryogenic) .. MJ 

POWER: main co il s .160. max kW: currentstabilily .. 0.1% . 
trimming co il s . . "'T'".. rnax kW : current stability .. 

WEIGHT : Fe . . . 641 ....... Ions : co ils . . 74 .. .... .. Ions 

COO LING system ... c;:l0sed . l00fl· wateI'. . . . . ... ..... . . 
ION ENERGY (Bend ing limil) E/A = ... q' /A' MeV/amu 

(Focusing limit! E/A = .•. , .. .... . q/A MeV/amu 
ACCELERATION SYSTEM 

DE ES, number ... . . 1· .. .. .. i angle . .... . HlO. . . . . .. deg 
BEAM APERTURE . . 6 . . ...... cm; DC Bias .. -2 ..... . ... kV 
TUNED by, coarse ... fine ................ . 

RF .... . . .. . .. W ... . MHz, Slable ± 
Orb F , . . . . . .. .. . . 10 . . MHz 
HARMONICS, RF/O,b F. used 
DEE - Gnd, max ........... .. kV, min gap ..... . em 
STAB ILITY, (pk -pk noi se )/(pk RF volt) .................. . 

ENERGY GAIN. max ....................•.. • .... kV/turn 
R F PHASE, stable to ± . . . . . . . . . . . . • . . . . . .. deg 
RF POWER input. Illax. . .. . _ . .. .. . ........ • .. • , . . . kW 
FREQUENCY MODULATION, rate .. 0 . to . 250. . . . . . . . . . . .. / s 

modulator, type . . rotating. capacitor . . . ..... , . . , . ... . 
beam pulse, width .. , . 200 . sec. typ • .. ...... . ...... . .. . , 

VACUUM SYSTEM 
OPERATING PRESSURE . . . ... T6,000,000. . Torrormbar 
PUMPS, No. Type, Size . . 4. NRC . 6'.'. oil. . .... .. ........... . 

ION SOURCES 

INJECTION SYSTEM 

... bot.ftlament, .pijlsed.at<; .~ vol<;ano" .. ... . .......• 
EXTRACTION SYSTEM 

... passtye.regeQe,atQ,.and.<;banne~. 
FACILITIES FOR RESEARCH 

SH IELDED AREA, fixed m', movable . . . . m' 
TARGET STAT IONS ....... . ... ... . in . . . .. . .. .. . . r~9f'!l~ 

STATIONS served at same time. max . . . ..... •.. . ... . .. ... 
MAG SPECTROGRAPH , lype .. . . .. • . . • .. •. . • . . , . .. . . . 
COMPUTER ",odel 
OTHER FACILITIES 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT (pI'A) 

Goal Achieved Inlernal External 

... Droton . 160 ... . 11J . .II .. 0.021).A . . . 

SECONDARY (part/s) 

BEAM PROPERTIES 
CONDITIONS 

PI' A of .... MeV · ions 
PI' A of . .... MeV · ions 

MEAS URED 
PULSE WIDTH. 60. RF deg 

PHASE E XC. "'ax .. R F deg 
EX TR ACT ef f . .. 5 . % 

RESOL 6E / E . 1. 5. % 
EMI1TANCE 

PI' A of 
nl' Aof 

. MeV 
... MeV 

· ions 
... ions 

. . . axial 
. rad 

PI' A of ..... MeV 

OPERATING PROGRAMS, tirlle distribulion 
BAS IC NUCLEAR PHYSICS. 2%. SOLI D STATES PHYSICS 0% . 
BIOMEDICAL A PPLI CAT . . 95% . ISOTOPE PRODUCT IONS 2%. 
radiation . damage, . 1%. . . ........... .. . .. . 

REFERENCES/NOTES 

Se lf-suporting operation at $2400 per 24 hours day 1981-82. 
primarily u se d for proton beam therapy; .1700 patients ~o far, 
170 per y ea r. Third treatment area now underconstruc t 1on. 

PLAN VIEW OF FACILITY, COMMENTS, ETC. 


