
ENTRY NO. .. .... C6,7, Date, .. OCT()BER, 1995 
Name of Machine M~!'!'.~, !lP~r:r.1:1H" .lWlP, ()lLTHT ,ATl'!A:r~Q!'lAI" PLT\,ll,RCONDl!C.1:~NG, ,C;YCI,QTRON M!l", ,E,., ,L.:\NSINC:;., ,111), 
Institution ,GJ;:,R~J:!llN,~Q!'l, MP,I,ATI,Ql'!, Pl'!cO,I;Qc)' ,CllNTER,., ,HAR\,ll,R ,J:!PSPl,TAL, 
Address )~9P ,-l'9!l,N .!l.. ,l,lE,TIJ.01T, , M~ , ,4.il?OJ, , lJ· $·A, , 
Tel ,01;3) .. ?4,~-:-9,175 ...... , .. , Telex , Fax0l3) 745:-2314 '" E-MAIL :~~';gh~~@r:~~ ~~~~d~~: ;';~i;'e. edu 

In Charge: ,R .. ,L:, t1AUGllAN"" .. Reported by: R. L. MAUGHAN , .......... ' 

HISTORY 
MILESTONE DATES: 

Design "81,-,84"",, Model Tests ,,83:-85 
Construction ,84:-:89" '" First Beam ,AP.lUL, ,~98,9" 

DESIGN/CONSTRUCTION BY: 
in house ,. NQ" ,other ,NS,G1", ,M$U,." E,." LANS;IN(!, ,MI, 

COST: Accelerator;; ,O,QQ, P,QQ lJ~, Facility $5",OOO,.,OP.Q, us 
FUNDED BY: ,HA!{PER, ,HQSP,1TAl,." mC, 

STATUS 
STAFF: Machine 

Scientists " , , , , , ,I , ' , , "Engineers , , 2 
Technicians '" 1 Students , 

Research (in house/external) 
Scientists ...... 1 .... / , .... Engineers ,I .. :-, 
Technicians .... ~'" ,/ ".. '" Students ,,' ,/ , 

BUDGET: Machine $~.QQ, p,()Q, )J,~ , , " Funded by I\A.R!'.E;R, INSP,., ' 
Research $3,00,0,00, us '" Funded by WAYNE, STATE, ,UNIV . 

TIME DISTRIBUTION: 
Basic Research (in house/external) ,10, % I , , % 
Applied Program (in house/external) """,7,0" % I , , , % 
Maintenance """"'" ,IS ,,% Development 5 , , , , , % 

MAGNET 
POLE PARAMETERS: 

Diameter """ , , , , ,cm Rextract ",30", cm Rinject ' , , , cm 
HILL PARAMETERS: Gap (min) 3.8"" cm Bmax ' 55.3 T 

(@ " '" AT) Gap (max) , cm Bmln T 

VALLEY PARAMETERS: Gap (min) ,49,·,6", em Bmax ,,4,0,7., T 

(@ , " AT) Gap (max) , ' em Bmin T 

AVERAGE FIELD: <B>mln' T <B>max T 
NUMBER OF SECTORS: compacUseparated, 3, , , , I , 

sector angle '" , ,deg, spiral (max) deg, 
FIELD TRIMMING: Trim Coils ' N,ONE 

Harmonic Coils NONE 
Other .... , .. ,' , .. " 

CURRENT: Main Coils 20 :i ""'" Amps SiabilityS'~" ib:"s' 
Trim Coils ,Amps Stability 
Stored Energy (cryogenic) "2,0,, , MJ 

WEIGHT: Iron ,,24, U,S TONS" ,Conductor ,NhTi, I,N, CU" 
ION ENERGY: Bending limit E/A = 100 " , """" q'/A' MeV/u 

Focusing limit E/A = 50 q/A MeV/u 

ACCELERATION SYSTEM 
FUNDAMENTAL ACCELERATION: 

Description: ".3-:-DE,E(6,STEI1,DE,ES, G,ALVAN1CALLY, ,COlJPLEP, 
No, of Gapslturn 3.6 , "dE/dn(max) "",2,00"", MeV/q 
Voltage (max) .... .0,.,03,3 .... , MV Harmonic frt/fion 3 
Freq 105 .. ,000"",,"" MHz Power in(max) '" ,0 .. ,025" ,,' MW 
Stability: Phase " .... " .. ,,', .. ,'" Voltage '" 

OTHER CAVITIES (Flattopping or otherwise): 
Description: ","""""","""""""" 
Region of Influence: Rmin ",""" , , , ,cm Rmax 
No, of Gapslturn ,,", .... ,", .... dE/dn(max) ", .. , 

Voltage (max) ."""""'" MV Harmonic frt/fion '" 
Freq ."',,.,""", .. , MHz Power in(max) 
Stability: Phase ",.,""","'" Voltage 

VACUUM SYSTEM 
OPERATING PRESSURE: 1 x 10-

5 

PUMPS: (No, and type) .. "",,2. ,TURB,O 
, , , , , , , , . , , , , , . , , , , , , , , , , , , , , , , , ,~O,O, ,lit,e::- /.SEC, , , , , ' 

cm 
MeV/q 

"MW 

ION SOURCE(S) 

Type Intensity @ En = PYE Ion Species 

(a) ,c()LJ;l q,TI\QDE, 
(b) 
(c) 
(d) 

INJECTION SYSTEM 

(mA) 

EXTRACTION SYSTEM 

CHARACTERISTIC BEAMS 

(1lmm mrad) 
d 

Efficiency , 

Efficiency, 

Current (part jlA) 
Accelerated Ions E/A (MeV/u) Internal External 

(a) DEl!').'!'RQN, , , ,2.4,2,5 , , , , , J'?, 
(b) B,EAM, ,R:-F.,IS PULSED 2MS ON. 8 MS OFF 
(c) PEAK,BEAJoIDUR1Nc:;, PijiSEi 80 .:~i<r~a~p~ ~: ' 
(d) 

Secondary Particles E (MeV) 
(a) NE1J:rRQtl, .. ,,'" " , , ' .. (2,1) .. 
(b)(BE~YLL1UMSTOPPINC; ,TARGET) , 

(c) 

EXTRACTED BEAM PROPERTIES: 

part/sec 
48, cc:;y (MIN, 
FLATTENED 

% 

% 

For jlA of , MeV/u , 
ABE ",% ~ 

1lmm mrad z 

ions 
°rf 

1lmm mrad 

FACILITIES FOR RESEARCH 
SHIELDED AREA: Fixed 47 ""'" m' Moveable NONE, , m' 

Target Stations: 1, No, Served At Same Time: " i' 
MAGNETIC SPECTROMETERS: ,,NONE,,,,,,'" 
OTHER FACILITIES ,ISD,CENTRICGANTRY .. , YA,RIABLE, 

MULTI-ROD COLLIMATOR SYSTEM FOR NEUTRON 
RADiATioN'THERAPY' 

REFERENCES/NOTES 
(a) ,IEEE, ,T,RANS. ,ON, ,NUC,Ie,Sq. NS:-)2, C.l~?5), 3287., 
(b)MAUC;HAN.POWERS. BLOSSER,', MED. PHYS. 21 (1994) 779 

PLAN VIEW OF FACILITY, COMMENTS 


