
ENTRY NO. . ........ ~M5 .. . ......... Date .... 2.8. }).WJl.\st . .:l 9.'1? ......................... . 
Name of Machine .16.0.. MeV . .synchr.ocyc.1otron. 
Institution ......... Hi;lrviud . .cy,cl.otxo.n .. Labor.a tory, .. Har.vard. Uni Y.er.si ty 
Address ....... . .44 .. Oxfor.d .. Stxe.et •. Cambr id.qe, .. ni3.S S.i;lc;l:ms.et.ts .•.. 02138 .. U.sb.. . .............. . 
Tel .... C6J..7) .. ~.'1.~7.2.9.8;; .... Telex ...................... Fax(6.:l7) .. ,49.s:-.80;;A.. E-MAIL .~Q:r:'l'::?\1.Lj{@f).l!H.1::;PJ;,. 
In Charge: '" . M, S, .. l:\'.iWl1e.:t:'. " .................. Reported by: .l? •.. C;ot: tsc.l!a.lk.. .., HAI!-yAFoQ·.EPU. 

HISTORY 
MILESTONE DATES: 

Design Model Tests 
Construction 1.94-6. . .... First Beam 194·9· 

DESIGN/CONSTRUCTION BY: 
in house .. X ......... other. 

COST: Accelerator ... $l.mil.li.on. Facility . $.1 •. 7. . .mi.l1ion 
FUNDED BY: . Of.fi.ce .o.f .. Naval .. Research .. 19.46.~67 

STATUS 
STAFF: Machine 

Scientists .... 4 . Engineers. 1· 
Technicians ... /. Students. O. 

Research (in house/external) 
Scientists .1 ........ Engineers . I 
Technicians .. . ... I ...... Students . I 

BUDGET: Machine. $.l-,·2"mi-ll·iorfunded by 'Operations" 
Research Funded by 

TIME DISTRIBUTION: 
Basic Research (in house/external) .. % I ........ 5 .. % 
Applied Program (in house/external) ... % I. . . . 90 .. % 
Maintenance ... 0. . % Development ...... 5 .. % 

MAGNET 
POLE PARAMETERS: (NO SECTORS!) 

Diameter .... 2.41 . cm Rex!rac! 1.05.. cm RinjeC! 0 .... cm 
HILL PARAMETERf Gap (min) .2.9. •. 6. cm Bmax ... 1 • .9. O. T 
(@ ..... ?. 1' .. ;L.Q ... AT) Gap (max) 30.5 . cm Bmln 1. 83 T 

VALLEY PARAMETERS: Gap (min) 

(@ ... AT) Gap (max) 
em Bmax 

. em Bmtn 

AVERAGE FIELD: <B>min" T <B>max 

T 

T 

T 

NUMBER OF SECTORS: compacUseparated . ..I. 
sector angle ... . deg. spiral (max) ........ deg. 

FIELD TRIMMING: Trim Coils '" .IJ. . 
Harmonic Coils .iiJ .. 
other....... . ..... 0 .. 

CURRENT: Main Coils .160. RW .... ~ Stability 
Trim Coils . Iii ........... Amps Stability 
Stored Energy (cryogenic) ...... . MJ 

WEIGHT: Iron .... 641 .. tons.. . Conductor 74.ton.s. 
ION ENERGY: Bending Limit E/A = ......... q'/A' MeV/u 

Focusing Limit E/A = q/A MeV/u 

ACCELERATION SYSTEM 
FUNDAMENTAL ACCELERATION: 

Description: ... Sing1e. Dee, .. 1.80.° .... 
No. of Gaps/turn .. 2.. . ... dE/dn(max) .......... MeV/q 

Voltage (max) ..... 012 ...... MV Harmonic frt/fion 1 .. 
Freq .. 3.0 .. -,- .. 25 ..... MHz Power in(max) .. 00.8 ......... MW 
Stability: Phase .... Voltage 

OTHER CAVITIES (Flattopping or otherwise): 
Description: ........ . 

Region of Influence: Rmin 
No. of Gaps/turn .. 

Voltage (max) 

. .. cm Rmax 
.. dE/dn(max) 

MV Harmonic frt/fion 

cm 
... MeV/q 

Freq ......... . . MHz Power in(max) ............... MW 
Stability: Phase Voltage 

VACUUM SYSTEM 
OPERATING PRESSURE: 3. X .10.-: 7 .b.as.e. 
PUMPS: (No. and type) .. F.ollr .. NRC.. 6 .. i.nch .. oil . 
........................... ~t.U:c!,?~9.l1. P\1.lllP. 

ION SOURCE(S) 

Type ~~~~ 
(iI) .l!ot .. fHalll",nt. P\llse<,l. .. arc .. ~'Y9.+c.i!-Tlo". 
(b) 
(c) 
(d) 

INJECTION SYSTEM 

EXTRACTION SYSTEM 

. ·passive r·egenera·t0,r· ·and· 
channel 

CHARACTERISTIC BEAMS 

Efficiency . 

Efficiency 

Current (part ~) 

% 

% 

Accelerated Ions 
(a) prot.on. 
(b) 

E/A (MeV/u) 
. 159 .. 

Internal External 
. .2 .. mic;r;oA. . .... 10 .. nA .. 

(c) 
(d) 

Secondary Particles 
(a) 
(b) 
(c) 

E (MeV) 

EXTRACTED BEAM PROPERTIES: 
For pAot. 
~E/E .......... % M 

. rrmm mrad z 

MeV/u. 

FACILITIES FOR RESEARCH 
SHIELDED AREA Fixed .......... m' Moveable 

parUsec 

ions 
°rf 

rrmm mrad 

. m' 
Target Stations: No. Served At Same Time: 

MAGNETIC SPECTROMETERS: 
OTHER FACILITIES: .............. . 

REFERENCES/NOTES 
(a) 

(b) 

PLAN VIEW OF FACILITY, COMMENTS 

Since 1967 we have operated on a fee for service 
basis, mostly for treatment of patients with the 
proton beam (currently 260/year). The current 
fee is $350/hr. The equipment and techniques 
developed for irradiating patients have proved 
convenient for radiation damage and single 
event upset studies often related to satellites 
and space probes. Such studies, done at lower 
priori+-'" , account for about 10% of our work. 


