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INSTITUTION .Na.ti.o.n.a.l Aer.o.na.utics . &. Space Administrations Lew·is · Research' Center 
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T EL .(2.1.6.) .4.3.3.-.6.3.7.9. TELEX 
IN CHARGE .J.ames. Blu.e. . REPOR T ED BY 

HISTORY AND STATUS 
DESIGN. da te Ref. . 1 Mode l lesls 
ENG DESIGN. date . 1968~69 

CONSTRUCT ION. date . 1970 
FIRST BEAM. da le (or ~oal) . 1972 . 

MAJOR ALTERATIONS Vert ical . and horizontal . beams . of fast 
neutrons for cancer therapy. 
COST.ACC[L ERA TOR . $1.5 M 
COST. FACILITY. IOla l $2.0 M 

FUNDED BY . NASA, Cleveland Cl inic, NCr 
ACCELERATOR STAFF, OPERATION AND DEVELOPMENT 

SCIENTISTS 0 ENG INE~RS 1 
TECHNICIANS 1 CR ~\FTS 1 
GRAD STU DENTS IIlVolv!!d dUIII1,! yea I 0 
OPERATED 8Y ReS( ;,l r( !l sta f f or Oper(-l\()rs 

OPERATION 30 hr /w l 011 l"rll!!1 h, /wk 
T IM E DISTR. III 11f1L1S" .. 90 
BUDGET, up & Ilrv .. $75 ,000 . 
FUNDfD BY NC r 
RESEARCH STAFF, 110 1 IIlI; luded dl)flve 

USERS, II I 11OUS" 2 
GRAD STUDI'NTS IIlvolveel dur in'l Y"" ' 
R[SEARCH BUDGET, in house 

%, ()urs lch-: 10 

outs"l" 1 0 . 
o 

$25,000 
FUNDED BY 
MAGNET 

Ncr, .NASA. 

POLE FACE, d ialnelcr ICUlllp"ct) . 175 
R inject ion . 1.5 (111 

Ull, R-ext rar;l lon 73 -.5. em 

GAP,min . 17 . . Cln, Field 19 . 2. 
max .41. I Ill, Fie ld 8.8. kG at 

AVERAGE FIELD at R ext 

kG}' 

kG Ampere tu rns 

BllIaxl<B> 

NUMBER OF SECTORS 

SECTOR ANG LE (SSC) 
TRIMMING CO I LS 

3.:} Sp iral, Iliax . 

. . deg 

deg 

8.pair , 

CONDUCTOR, ,"aterial and Iype .. 
STORED ENERGY (cryogell ic) 

POWER main coils 250 

. copper~hollow.H20 .Gooled 
. MJ 

trimming Calls .1 0. 

max kW: cu rrent stability 

max kW : cu rrent stability 

WE IGHT Fe 'deig~~ed 'wko£~/OtiS 
COOLING system 

.28 

· 10 · . 
100 . 

tons 

ION ENERGY (BendlOg lirnltl EIA ~ .55 . . q'/A2 MeVlarnu 

(Focus lOg l ifl'lltl EIA ~ . -45 . ql A MeV lamu 
ACCELERATION SYSTEM 

DE ES, number . .. 2 . ang le .. ·134 . 
BEAM APE RT URE ..... 2.5 .. ern, DC Bias 0 ' 

TUNED by, coa rse . . pane~s . . . fine .panels . 

RF .13,5. to .. 23. MH7,slable± 1O-
8 

OrbF 6,7. .... 10 ... 23 . MHI 
HARMO NI CS , RFIOrb F, used .1.& .2 . 
DEE - Gnd, max ...... .. 7.0 kV, min gap s 
STABILITY, (pk ·pk noisel/(pk RF volt) 
ENERGY GA IN, max . . 220 .. .. .. . . . 
R F PHASE, stable to ± .2 . 
RF POWER input . max. .200 . 
FREOUENCY MODULATION, rate ... . • . .. 

modu lator , type ,. 

deg 
. , kV 

cm 

k V Iturn 
deg 
kW 

Is 

beam pulse, width 

VACUUM SYSTEM 
OPERATING PRESSURE .. Torr or rnbar 

PUMPS, No , Type, Size two ,/1.0 ·Gm .di.c.m .· ,di,ffus·i·on. ·[H.lffiJ)S· . 
... wi.th .fr.eon ,baffles •. 

ION SOURCES 

.Inter.nal,. ,hoode,d, . . hot .fila.me·n.t .. , . , . • ,. 

James B1 ue 

INJECTION SYSTEM 

EXTRACTION SYSTEM 
Electrostatic. defl~~t9r. pnd . mpg~etiC. ch~DDeJ,. 
FACILITIES FOR RESEARCH 

SHIE LDED AREA, fixed rn 2
, movab le ... rn 2 

TAI~GET STATIONS .3. in . two ... .rooms 

ST AT IONS served at same time, max . ... 1. 
MAG SPECTROGRAPH, type .... . DO De 
COMPUTE R Illodel .. . twO . J BM c PC. . . .. . ....... . 
OTHER FACI LI TIES Cob~Jj;c60. teJetheapy unit 

CHARACTERISTIC BEAMS 
PART ICLE ENERGY (MeV) CURRENT (p/1 A) 

Goal Achieved Interna l External 

50 
26 

. . 80. 

. . 52. 

46. 
.26. 

. . 80 . 

. . 52 . 

.. , 50. 

. .. 50 . 
.5. 

. .5. 
SECONDARY (partlsl 

ne~trOD~ from . 43.MeV p.oD.Be yields 20 rad/min.@. 

.. . 125 . cm. SSP .. 
BEAM PROPERTIES 

MEASURED CONDITIONS 

PU LSE WIDTH . RF deg P/1 A of . .. MeV .. ions 

P/1 A of .. MeV ions PHASE EXC. 'flaX .. RF deg 
EXTRACT ef f 60 . . % 
RESOL 6 E/E . % 
EMITTANCE 

,30. P/1 A of . 43 ' MeV . protorions 

P/1 A of . MeV . ions 

... axia l 

. . rad 
(1T rnnl-lT1rnO) P/1 A of . MeV 

OPERATING PROGRAMS, tilli e dist ri bu t ion 
BASIC NUCLEAR PHYSICS ... SOLID STATES PHYSICS 
BIOMED ICAL APP LI CAT .. 95 %. ISOTOPE PRO DUCTIONS .1% . 

. . . .. . 4%.radiation.damage .. 

REFERENCES/NOTES 

11 Modified 60" fixed freq. cycl . to MSU magnetic 
21 field and dee design with redesigned rf system. 

PLAN VIEW OF FACILITY, COMMENTS, ETC, 

VERTICAL CROSS SECTION OF BEAM TRANSPORT SYSTEM 
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