
ENTRY No. Ff'1-8 
NAME OF MACHINE . 16.0 .. MeV .S,..nchrDcyc1o.trDn .... DATE .27 . August. 1981 
INSTITUTION H~rvard .. CJ'"c1DtrDn. Labo.ratD,:"Y,. Harvard. .University .. 
ADDRESS .44 . .oxford . . St.., C~'."brid.g.e •. MA ... .02138., . . U'. S .. A: . 

TEL (6.17). 495-;- 2885. TELEX 
IN CHARGE .A .. M ... KDeh1er. REPORTED BY A .. I1 ... KDeh1er. 

HISTORY AND STATUS 
DESIGN , date ... . M odel tests . .. . . ... . . . . .. . 
EN G DESIGN , date .......... . ......... .. .. . 
CONSTRUCTION , date . . 1946 ...... • ............ . . . . . . . 
FIRST BEAM, date (or goal) . .. 1949. . . . . 
MAJOR ALTERATIONS increased en.e.rgJ'". and external 

beam, 1957 
COST',' A'CCELE'RAT'OR' :$\,:qqQ~ 999: : ........ . 
COST, FACILITY, total . . $.1,,7.0.0,.0.0.0 .... ... ... . . . ... . 
FUNDED BY .office. Df. N.'~v~l. Research .•.. 1~46:-?7 .. . 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 
SCIENTISTS .. 2:5 ENGINEERS .1:5. 
TECHNICIANS. 4... ......... CRAFTS 1..5 ....... .. . . . 
GRAD STUDENTS involved during year .. 1 .. . . . . 
OPERATED BY ..... x .... Research staff or ... X ... Operators 
OPERATION 45. hr: I~e!".k hr/ wk, On target .... 95%' hr / wk 
TIME DISTR. in house .5% . . ... . . .. %, Outside % 
BUDGET, op & dev .$31.0., . .0.0.0 .. . ..................... . . 
FU NDED BY .. Use< s. fe.es ... 
RESEARCH STAFF, not included above 
USERS, in house .. . . c :. 1 ......... outside c. 12 ... .... . . . 
GRAD STUDENTS involved duri$'i~ear . . . 1. 
RESEAR CH BUDGET, in house .... a, .0.0.0 . .. . 
FUNDED BY .. NatiDnal Cancer Institute 
MAGNET 
POLE FACE, diameter (compact) 241. cm, R extraction laS . cm 
R injection ......... cm 

max 3.0 .. 5 .... . cm, Field : \f3:' . kG at 6.0.0 .•. .0.0.0 .. 
GAP, min 29:.6. cm, Field 19 . .0 . kG } 

AVERAGE FI ELD at R ext .' 18.1 . kG Ampere turns 
B maxi < B > .. . .... 

{
compact - } 

NUMBER OF SECTORS separated :: Spiral , max .. deg 

SECTOR ANGLE (SSC) .............. -: . deg 
TRIMMING COILS ........... .......... ..... . . 

CONDUCTOR, material and type . ~?PP~!: :s:~~~~ : ...... .... . 
STORED ENERGY (cryogenic) .. ... . .. . . . ..... . .......... . MJ 
POWER : main coils . . 16.0 . max, kW ; current stability . .0 '.1% . 

trimmin~ coils .. max, kW ; current stability . . . ~ . 
WEIGHT : Fe ...... 41 .. ... ... tons ; coils ... 74 ........... tons 
COOLING system .. elosed .1DDI? wa.ter .. 
ION ENERGY (bending limit) EI A = . . ...... q2 /a 2 MeV l amu 

(focusing limit) E/ A = ...... q la MeVl amu 
ACCELERATION SYSTEM 
DEES, number ... 1 . . 6' .... ; angle .. . 18.0 ·. . . . . .. deg 
BEAM APERTURE ....... . .. cm; DC Bias .. :- 2 .... . .. ..... kV 
TUNED by, coarse fine 
RF . . . . . . to ........ . . mHz, stable ± ... . .. . .... . . . . 
Orb F . to . mHz 
HARMONICS, RF I Orb F, used ............ . ... .. . .. ... . . . . . . 
DEE - Gnd, max ...... kV, min gap. . . . . . . . . . . . . ... cm 
STABILITY, (pk-pk noise) / (pk RF volt) ..... • ....... .... . 
ENERGY GAIN , max . . . .. . . kV Iturn 
RF PHASE, stable to ± . . . . . . . . . . . . . . . . deg 
RF POWER input, max ....... . ........ 250' 8 . kW 
FREOUENCY MODULATION, rate .. .0 . to. . I s 

modulator, type ... rD~a~~ng. cap.aeitDr . 
beam pulse, width .. . 2.0.0 . . sec . tyP.·. 

VACUUM SYSTEM 
OPERATING PRESSURE -6,.0.0.0 • .0.0.0 
PUMPS, No, Type, Size . . 4'. NRc. '6:;~' ~il 

ION SOURCES 

. Torr or mbar 

INJECTION SYSTEM 
· .............. P,o,t . . ~~~~~~~~,. p.u.l.s.~~ . ~~C;. I.'Y~f-~~.n.o." .. 

EXTRACTION SYSTEM 
. ...... p.a.s.siv~. regenerato.r: .and. channe.l . 

FACILITIES FOR RESEARCH 
SHIELDED AREA, fixed ..... m2 

; movable ... m2 

TARGET STATIONS in rooms 
STATIONS served at same time, max ............. . 
MAG SPECTROGRAPH, type. . . ....... . 
COMPUTER model ............ ... .. . ... . . . . . . . .. . .. . . . . . .. . 
OTHER FACILITIES 

CHARACTERISTIC BEAMS 
PARTICLE ENERGY (MeV) CURRENT ( ,LA ) 

Goal Achieved Internal External 
· . . prDtD!, .. 16.0 1 p A ... a: .02 J.I .A 

SECONDARY 

BEAM PROPERTIES 
MEASURED 

PULSE WIDTH 6.0. RF deg 
PHASE EXC, max ... RF deg 
EXTRACT eff .... ? % 
RESOL LlE/ E . . 1,5 . . % 
EMITTANCE 

(part / s) 

CONDITIONS 
.. Pll A of. MeV 
.. Pll A of . MeV 
.. Pll A of. MeV 
" Pll A of .. MeV 

ions 
ions 
ions 
ions 

(n mm. mrad) { : : : a;~~ } .... PJ.LA of. MeV ions 

OPERATING PROGRAMS, time distribution 
BASIC NUCLEAR PHYSICS ,2% SOLID STATES PHYSICS .0% 
BIOMEDICAL APPLICAT .. 95 % ISOTOPE PRODUCTIONS ' '2% 
· . ra~.iatiDn. damage .•. 1%. . . ....... . . . 

REFERENCES/NOTES 

Se1f- suppDrting DperatiDn at $24.0.0 per 24 hDur day 1981-82. 
Primarily used fDr prDtDn beam therapy ; 17.0.0 pa tients so. far, 
17 .0 per year. Third t r eatment area nDw under cDnstruct iDn. 

PLAN VIEW OF FACILITY, NOTEWORTHY FEATURES, 
COMMENTS 


