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HISTORY ION SOURCE(S) 
MILESTONE DATES: Type Intensity «I 

Design .81:8.4.............. Model Tests .... 83.-:85... ... ...... (mA) 
(n = /3'Y( 

(1rmm mrad) 
Ion Species 

Construction ... 84.-.~g....... . First Beam .Clp.el.L . .l9.89.... (a) .CO.LD .. CATHOD.E . .. .. : . . .. .. . . . .. ... !i ...... . 
DESIGN/CONSTRUCTION BY: (b) ... . ............. ........ . ... . 

in house ... NO ..... other J1SCL, .. 1'1SU .. L .. lAN.SING....... (c) ........ . ........ . ........... . 
COST: Accelerator .$.2. ... 000,0000:. S Facility .$5 .• 0.00.,.0.00 . . u .. S. (d) ....... . .... .. .. .. .. .. ..... . . . 
FUNDED BY: JJARPER . . I:!D.SP.LT AL .•.. 1.NC. • . . ........ ..... ... ... 

STATUS 
STAFF: Machine 

Scientists . . ........ 1... ....... . Engineers ...... .2 ...... ....... . 
Technicians ....... .1 ..... ... .. .. . Students . . . ... ... . .. .. ....... . 

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

BUDGET: Machine .$.400,.00.0 . US . . Funded by . HAR.P.ER ... I:IQSP. 
Research $.60J.OO.0 . . US .... Funded by .YAR.lOUS .... . . . 

TIME DISTRIBUTION: 
Basic Research (in house/external) .... .10 .... % / ....... -: .... % 
Applied Program (in house/external) .. ol'O . ... . % / ...... -. . ... % 
Development ...... 15 ... .. .. % Maintenance ...... . . .. 5 .... % 

MAGNET 
POLE PARAMETERS: 

Diameter . ........ em Rextr&ct .... 3.0 . . em Rinj ect .. • -:- ... • . em 
HILL PARAMETERS: Gap (min) .... .3, .8 . cm Bma. .55 .. .3 ... T 

(<<I •••.••• .•• AT) Gap (max) ......... . cm Bmin .......... T 
VALLEY PARAMETERS: Gap (min) . itO •. 6. cm Bm .. y,Q,L .. T 

(III ....... ... AT) Gap (max) ..... :-... . cm Bmin . .. "7 •••••• T 
AVERAGE FIELD: < B >min .. , . 7 ••• . • T < B >ma. . .. 7 .•..•. T 
NUMBER OF SECTORS: compact/separated ... 3 .... .. / ......... . 

sector angle ........... . ... deg. spiral (max) .... .... . . .. ... deg. 
FIELD TRIMMING: Trim Coils ... NO.NE ............. .. ....... ...... . 

Harmonic Coils . .. .... rllQrllE . ..... . ...... . .... .. ..... . . . 
Other ... . ........ ..... :-.......... .. . ............ .. .... . 

CURRENT: Main Coils .. . 203 ..... . . Amps Stability. 5. X .10:-5. 
Trim Coils . . . .. .. . . .. -.. . .. . Amps Stability ... ..... -: .... ... . 
Stored Ener~¥ (cryogenic) .. 2 . u . . . . . . . . . . . . . . . . . . . . . . .. MJ 

WEIGHT: Iron .. t.I1 . . US .. TQI:JS . ... Conductor .. Nh1;!. . IN .CU . ... 
ION ENERGY: Bending Limit E/ A = .. 1.00 ...... . ... q2 / A2 MeV /u 

Focussing Limit E/ A = .. 5D ...... ...... q/ A MeV /u 

ACCELERATION SYSTEM 
FUNDAMENTAL ACCELERATION : 

Description: 3.: D.~O.6 .. SH1'1 . . DI'; I;: S .. (3.A~.I(M I !:.Al-.LY .. C.QlJP~j:D 
No. of Gaps/turn .3 ... 6....... . dE/dn(max) ..... 2.00 . ... MeV /q 
Voltage(max) .. . . D. 033 . . MV Harmonic f,r/fion .. .. 3 .. .. ... . 
Freq ... 1.05 ... 0.00.0 .. MHz Power in (max) . .... . .0.025 ... . MW 
Stability: Phase .. . . ... . . ....... . .. Voltage ................. . . 

OTHER CAVITIES (Flattopping or otherwise): 
Description: ... N.Q N.E. . .. . .. ...... .. .. ..•..... ...... .. •........... 
Region of Influence: Rm;n . . ....... . .. cm Rmax . ........... cm 
No. of Gaps/turn.... . ........ dE/dn(max) .. ..... ...... MeV /q 
Voltage(max) .... . ... . . . . .. MV Harmonic frf /fion . . .. ......... . 
Freq ........ . ...... . . MHz Power in(max) .. ... ... . .. .. .... MW 
Stability: Phase .. .. ........ .. ..... Voltage ..... .. . .. ... . .... . 

VACUUM SYSTEM 5 
OPERATING PRESSURE l X 10 -
PUMPS: No. and type . . . :z:,:::r.URBO::::::::::::: ::::: :: :::: ::::: 

........................ 3.00. Ll.SEC ..... .. .. . . .. ............. . 

INJECTION SYSTEM 
· NONE ..... ... ........ ...... . ....... . . Efficiency .... . ... . % 

EXTRACTION SYSTEM 
· NON E. . . . .. . ..... . ......... . . ........ Efficiency ......... % 

CHARACTERISTIC BEAMS 
Current(part /.tA) 

Accelerated Ions E/A (MeV /u) Internal External 
(a) D.W1ERON .... .. 2.4,25 . ... ... .... 15 ............. :-...... . 
(b) S.~/.IM. R:F .. l.S . .l?LJ.lSH .. 2MS .. ON. • .. 8 . .MS .. on ......... .. . 
(c) P.~(I.~. J~I;:AM .. D)J.f'u.N(3 .. P.U ~.S.E . .180, .. jI!~ . . .. . ............ . 
(d) ................... ... ................... . . . ............... . 

Secondary Particles E (MeV) l1art/sec 
(a) t-lElJJ.RPJJ . ..... . ....... . Q l> ............. ~.8 .. c;GY./MIN.. 
(b) {BERYLL I.Ut:1. .SIOP.P.ING.l. ........... . . . .. F.LA.T.TEflIED .. . 
(c) ................ TARG.ET.l.. ..... . ... . .... ...... .... ....... .. . 

EXTRACTED BEAM PROPERTIES: 
For . .... :-.. . .. . . . /.tAof ..... -: ........ MeV/u .. .... . 7 ...•.. ions 
6.E/E ......... :-. ........... . % 6."' ..... . .. 7 . .•.•. . . •••••• Or( 

(n = /3'Y( X ••••• "7 ••••••• 1rmm mrad z ...... -....... 1rmm mrad 

FACILITIES FOR RESEARCH 
SHIELDED AREA: Fixed .. . \i] . . ... m2 Moveable .. NDr:.JE ... m2 

Target Stations: ... 1. .... No. Served At Same Time: . . 1. .. .. . 
MAGNETIC SPECTROMETERS: .. NON.E .. .................... ... . 
OTHER FACILITIES:I.SOGIaHR I C GANTRYVAR I AB IE __ 

.r4U I T I :-.ROD .cOL L.I.MA 1-l.0N . . ~YSTC:M' ,f.,.o~,J\lE.UIIW.N .. ... . 
· 8ADlAJ! O.N . .1I:lER APJ' . .. ........ . ...... . ..... . . .. . ....... ... . 

REFERENCES/NOTES 
(a) HEE .. 1RA~.S I •• ON. N.UC.I., .. SCI .•.. N.S :-3.2 .. (198.5) .. 3287. 
(b) .H! B.~o.~s.~~.' .. P.lWC; .'. ).~TH . .i.NT. ... .c;ONFj .. O.N .. .. (:'xC .... . (1992) 

I N PRE SS , 

PLAN VIEW OF FACILITY. COMMENTS 

V-VERTICAL LIFT DO OR 
T-THERAPY CO UCH 
B-COUNTERWEIGHT 
R-GANTRY RINGS 
C- CYCLOTR ON 
U-UTILITY ARM 
S-SERVICE PLATFORM 
P-PIT AREA 
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